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Abstract: The research study discusses the environmentattasptautomated and pedestrian transport that teedx
addressed when devising general and detailed yolaas, particularly for new urban conglomeratidhslescribes the adverse
effects resulting from motor vehicles dominatingae and highways, including environmental hazaod$ ss air and noise
pollution, and identifies environmental concernsdtotaken into account in the planning of automated pedestrian traffic
routes and parking spaces and underlines the neeghdrading transport and traffic policies in newan conglomerates. The
study focuses on environmental issues that carebelved through the application of laws, policiesl amplementation
mechanisms. It also identifies environmental comisitions that should be included in all generahaibation plans, pointing
out that the review of these issues by environnegperts (before and during plan implementatiord isey developmental
approach to resolving transportation hub problam§gypt. In addition, the study presents an accofithe components and
basic principles of transportation hub design dnedinternational criteria used in assessing themability of transport routes.
Local and international examples of sustainablesjrartation hubs are used as a reference to hédpritulating the principal
findings and conclusions that constitute the dgualental approach to resolving this problem.
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1. Research Problem 3. Introduction Urban Transportation

The research problem concerns the obvious shortgmi . ,
in the development and resolution of transportathorb Transportation and road networks today constitukarge

problems in Egypt, which necessitate the intersiiin of part of any city’s area and vital facilities anceyhare the
efforts and the use of analytical methods aimedtaeloping lifeline that provides it with the means for livingdditionally,

and upgrading this important component of urbanmiteg for ~ the style and form of a city’s road network coniti to the
Egyptian cities. shaping of its morphological identity.

The various components of a city’s transport seateount
. . for approximately 32% of its total area. In Canatlze
2. Research ObJeCtlve transport sector constitutes 37% of the countrds$alt

The aim of this study is to formulate a developraent inhabited area and, according to researcher Musphy’
approach designed to reduce the adverse enviropmenstimation; the transport sector in the UnitedeStabmprises

effects (air and noise pollution) of transportatibabs, to 4% Of the total area of the country’s citiesl.
identify the environmental aspects of transportatioub Pederson found that, on average, highways take&uptt

design and to benefit from international examplesaaly in 20% of a city’'s area and other transport facilitie€luding
place, without losing sight of the aesthetic dinemns

1 Dr. Zein El Abedeen Alivabade’ takhteet al nagl al 7adary.30.
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ports and airports, account for a further 5%2.

Figure 1.High way Roads

Source: www .ar.wikipedia.org/wiki, 2011

4. Transport and Traffic Sector Problems
in Egypt
4.1. Road Accidents

Accidents are among the traffic problems that affiegnan
lives the most. The accident incidence rate inagagth the
growth of urbanization generally. In addition toseanmental
factors such as rain, wind and storms, road actsdee often
the result of a disregard for traffic rules and ulatjons.
Preventing road accidents completely is impossiltiat
sensible planning can certainly go a long way tasar
reducing their number and alleviating their gravity

4.2. Congestion

Figure 2. Traffic congestion in Eastern Cities.

Source: www .ar.wikipedia.org/wiki,2010

Traffic congestion is the most widespread urbanspart
problem in Arab cities, especially during the pealars of the
day when people are going to work or heading hdmeost
cases, congestion is caused by the low absorpipacity of
road networks and by inadequate transportatioresysthat
do not meet the needs of the size of traffic indities. During
peak hours, travel speed often falls to 4 — 5 kour, leading

2 Pederson, E. OTransportation in CitiesPergamon Press, 1980, p. 14.

to an extensive waste of time and energy. Longsspent on
congested roads also affect people emotionallyaticrg
mental pressure that affects how they function @tkvand at
home.

4.3. Respect for Traffic Rules

Traffic violations are a principal cause of the lgems
discussed in this paper. In addition to their dpcia
psychological, educational and cultural connotatjdhey are
one of the gauges that measure the behavior of riststo
driving private and public vehicles.

4.4. Noise Pollution

Traffic sounds (automobile horns, braking, wheddtiion
etc) are a source of disturbance to building reg&jepeople
using public facilities and pedestrians on the spaalitting
them under considerable mental strain.

4.5. Air Pollution

Traffic-related air pollution is one of the gredtes
environmental challenges of transportation in Acdles. Air
pollution increases with the increase of fuel (arieties)
combustion in all vehicle types and is very highdiese of the
congested traffic conditions and low speeds meatiabove.
This is the case particularly in densely populatdzhn areas,
where large numbers of people are affected by keighls of
traffic-related air pollution within a short timeepod - a very
serious threat to public health and the environment

“In his book on the relation between urbanizatiowl ghe
development of transport services, Dr. HaydarKaraoun
identifies some of the most important measuresshatild be
taken to minimize transport and traffic problem#rab cities”

Further research and additional field studies ertilinsport
sector to obtain the information on actual urbavettgpments
in cities, (changes in population density and readident
statistics etc) required for planning3.

5. Factors and Variables Affecting Urban
Transportation

Research on urban transportation and traffic plagni
reveals that many urban elements affect the geoeraif
traffic mobility, and the transportation sectorasvhole. In
addition to factors related to land use in urbagasy these
include urban development factors (horizontal esitam of
urbanization and the increased urban density iresmmas or
cities resulting from vertical construction expamgi Other
elements that affect the transportation sectoreated to the
type of traffic (whether traffic is internal or exhal, locally
generated or passing through), and its relationghiprban
road network patterns, their absorptive capacibhgd &ow
effectively they meet existing traffic needs. Théstence or
absence of sufficient parking space in urban disti

3 Dr. Haydar Kamouna, Al 3elaga bayn al ta7adurateator al khadamat — A
study published on the Magalet al 3ooloom al ‘egt@aya Forum
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particularly in central areas, is another imporfastor.

All the above factors, however, are influenced bytain
important variables that have the most impact dly diaffic
mobility generation.

5.1. Population Growth

Population size is an important variable in theistiaal
analysis of transportation and traffic, and is ohéhe factors
that influence total daily traffic mobility. The palation
factor is more dynamic than all the other variablescause
there is a direct correlation between the numberdemsity of
an area’s inhabitants and the number of road prgrsday in
that area. Furthermore, urban transport studies shalear

correlation between increases in the number of Ifami

members and increases in the number of road fiipding

that daily trips increase at the rate of 0.8 daiips per
additional family member. Studies also reveal thatnumber
of road trips increases with the increase of thenlmer of
employed members in a single family4.

5.2. Family’s Average Monthly Income

A relation exists between the socio-economic traftsa

countries across the globe. The two principal engiés that
face the transport and energy sectors are to insuneore
widespread use of cleaner fuels and to convertiegisnodes
of transport into cleaner and more efficient ones.

At the World Summit on Sustainable Development, the

nations of the world agreed on the need for in@@agcess to
affordable energy resources. They decided to wowatds

enhancing energy efficiency, promoting the usecokwable
energy resources, implementing advanced, cleamergge

technologies, applying transport strategies thappett

sustainable development, limiting environmentalgrrhful

energy subsidization policies and encouraging tee af

cleaner fuels6.

Urban planning techniques, or methods, are amanmtst
important factors affecting the urban transportesysand the
volume of its energy consumption. European urbanghre
based on transport systems that depend largelyaibmay
networks and urban developments concentrated aroimypd
centers, whereas urban plans in the U.S. dependide
highways and horizontal urbanization.The plannifignost
U.S. cities makes automobiles indispensable ttifthef their
inhabitants, and these cities grow and expand tatadly for
tens of miles.

population and traffic movement in general. Most A yecent study by Dr. Edward Klisser of Harvard ity

transport-related urban planning studies underlite
correlation between a family’s average monthly meoand
the number of road trips per day of its memberss T
because the higher a family’'s income is, the gredtte
purchasing power and the more varied its needseatey of
number of trips are required to satisfy family need

5.3. Vehicle Ownership

There is a marked increase in the use of privatécias
today. The ownership of private vehicles is one tlo¢
important factors affecting the generation of daifips. It
contributes to traffic congestion on urban roadd @nthe
cause of many road accidents. In most countriegp¢i capita
share of private vehicle ownership has increasedral, for
example, statistics show that private automobileership
rose from five vehicles for every 1000 persons9@dto 82
vehicles for every 1000 persons in 1995 (35 vekipkr 1000
persons in Baghdad in 1980). In Cairo, the ratics 28
privately owned vehicles for every 1000 person4 980, a
proportion that has almost doubled today. Privagbicle
ownership is one of the indicators used in estimgafuture
urban transport demand5.

5.4. Energy and Transportation

Energy consumption is a necessity of socio-economi€

development. Transport (the sector that consumesntbst

energy) constitutes one of the major challengesndac

sustainable development because it is a sourcellotipn that
is harmful to both the environment (at global, oegil and local
levels) and to human health. This dilemma has loaffjed

4 Dr. Zein El Abedeen Ali, Mabade’ takhteet al nagVadary, pp 82 - 84
5 Ibid.

found that only 22% of the inhabitants of the latde.S. cities
live within a three-mile radius from the city centéthe
principal commercial and industrial area), and an@0% at
distances of up to 30 miles outside the city bard®bviously,
this leads to a high rate of energy consumption.

In Europe, on the other hand, one can finish asdagtk in
Geneva, Switzerland and arrive in central Parianée less
than two hours later, getting off the train befthve doorstep of
the place of destination (hotel or company etc)isTis
because most European cities depend on a modektaibrk
that connects all European city centers.

Some Arab countries, such as the U.A.E., Bahrauwadt
and Oman, have adopted the British urban planniatgm of
narrow, winding roads but disregarded the most mapd
factor; railway networks. As a result, these coestisuffer
from the narrow roads and vehicle parking shortagfethe
European urban planning system and are now mowingrds
the broad highways of the U.S. urban planning sysféhis is
a noticeable tendency in the Arab world today. Notbai’'s
initiative of building the first metro line in thArab Gulf,
which came into service in September 2009, ancduption
of the 2030 maritime transport plan in Abu Dhabhict
features the simultaneous construction of meteantvay and
railway lines. The above reveals the close relabetween
solving energy problems, the control of a cigrfswth rate
and public transport solutions (such as railwaywoeks
connecting large cities and ports)7.

6 World Summit on Sustainable Development (WSSD)blipations —
Johannesburg, South Africa, 26 August to 4 Septe2BE2

7 Dr. Abdallah Ibrahim Al FayeZlakhteet al modon wa moshkelat al e3temad
3ala al tagasharl abodminho; Hansen, C.J. (2011¢ Tdle of policy-making and
planning cultures for sustainable transport?. Ewap Transport, 47 (2011),
89-108.
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6. Environmental Aspects of Traffic
Mobility in the Thinking of the
Pioneers of Urban Planning

Whereas the eighteenth century witnessed rapidrgssg
and successful achievements in the manufacturing an
construction sectors, the nineteenth century isacherized
by the development and upgrading of scientific peses,
sensible planning, economic reconstruction andintbeease
of population migration from rural to urban aregiis led to:
¢ Poor technical and architectural building spectfaas
* |Inadequate infrastructure network planning
* Air, water and soil pollution

These factors led to the rise of a new generatiohikers,
Figure 3.Train station in eastem cities writers, architects and other leading scholars whagective
was to re-plan and re-shape the modern city agvist

Source: Green Transportation - powered by Feeddufifes-O’flanerty,
CA.: Highway Traffic,2009

Table 1.Environmental Aspects of Traffic Mobility in theiffking of the Pioneers of Urban Planning.

Points of Frank Lloyd Wright o Le Corpusierl.887 — 1965 Toni Garnie.rl90'9 Ebenezer Howard1889
Comparison: The Decentralized, Organic City The Raised City The Industrial City8 The Garden City9
Adecentralized city integrated int A city of high, Natural topography Aring road (beyond which is a
the natural (organic) environmeni geometrically-shaped has a strong influence greenbelt to cut back future urban
where buildings are separated by buildings, surrounded by vast on the main site. City  spread) surrounds the city. Factories
Main Site: large spaces and automobiles ar¢ open spaces orienFatiqn depends or and yvarehouses are located beyond
needed to connect them. the direction of the the ring road and farmland and
Decentralized services are sprea wind - separation of pastures surround the city.
across the surrounding industrial and
countryside. residential areas
Automobiles are used to connect A network of freeways Road orientation Arailway line, bordered by gardens,
the various parts of the city. Thert (longitudinal design) ensures allows for the surrounds the city. To reduce
Roads: is no city center; public services travel speed penetration of sun and pollution, a large square separates
are spread across the city. air into homes residential areas from industrial
zones.
There is no city center. The city is City center of medium density Topographic factors Public utility buildings are located in
not designed on a scale and land —Road traffic speed promotes are used to separate tt the city center, surrounded by green
use is not plannedhe size of distances between public utilit city center from spaces — a compact, mixed-use city
public utility buildings is kept to a buildings industrial zones.
: . minimum to facilitate their Climate conditions
City Center: S . - )
distribution across the city, and affect the orientation of
long distances separate different city elements.
elements of the city, and
automobiles are the principal
means of transportations.
Dependence on automobiles to  Freeway network based on a The plan depends Because the ‘Garden City’ plan was
link buildings and various service longitudinal geometric pattern chiefly on the railway drawn up before the spread of
leads to long travel distances, for automobile travel — line as a means of automobiles as a means of transport
resulting in a waste of time and  Dependence on automobiles transport and travel.  and travel, the main plan depends on
Mobility g ©Energyon in-city transport. cregtes numerous The railway passes the railway asan ideal_solqt_ion for
L environmental problems, from between the industrial pre-automobile industrial cities.
Transportation: .
the use of green spaces to bu zone and the city.
roads, to air pollution, waste o
energy resources, traffic
congestion and a high
incidence of road accidents
Dependence on automobiles to  Dependence on automobiles ¢ The use of railway Dependence on railway lines
Energy connect different elements of the a means of transport led to a lines conserves energy reduces energy consumption.
Conservation:  city led to wasting energy considerable waste of energy resources.
resources on roads and resources.

8 Catanese, Anthony J. & James C. Snyder, Intramutd Urban Planning, McGraw - Hill Book Companiew York, 1986
9 Burtenshaw, D. and Batenman, M. and Ashworth].@he City in The West Europdohn Wiley & sons, UK, 1981
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Points of Frank Lloyd Wright Le Corbusier1887 — 1965 Toni Garnier1909 Ebenezer Howard1889
Comparison: The Decentralized, Organic City The Raised City The Industrial City8 The Garden City9
transportation.
Dependence on automobiles Abundant use of automobiles Isolation of the Positioning the industrial zone in a
contributed to raising air pollution raised the level of air pollution industrial zone in the  region separate from the residential
levels in cities. in cities. south at a lower land  area, and surrounding it with a
level limits the spread greenbelt helped to minimize air
Reducing of air pollution in pollution levels in cities; the urban
Pollution: cities. greenbelt is considered the city's

Environmental home  lungs.
designs provide a

healthy environment

for inhabitants.

Source: Catanese, Anthony J. & James C. Snydesdinttion to Urban Planning: 1986, McGraw- Hill BoGompany - New York

road traffic density of traffic. This will lead the selection

7. Environmental Considerations in the of the appropriate design and avoid future traftingestion
Planning of Motor Vehicle Travel

Routes

* Choice of road type and network integration

* The role of laws and regulations in upgrading road

environment

7.1. Choice of Road Type and Network Integration

problems.
* Various types of road networks should complemerg on
another. For example, automobile road networksatalno
away with the need for pedestrian and cycling rsute
indeed, neglecting to design pedestrian networ&dddo
increased pressure on automobile networks, muitiglshe
chances of road accidents and raising pollutioalfev
* Sensible planning of secondary road functions, sash
temporary parking space, pedestrian crossingsamnubeks.

The following considerations should be taken int0 Thase should be the object of separate plansthacuised

consideration when selecting a model road netwgstesn as

part of the overall plan:
* Prior to selecting the appropriate road networkeguator must be provided. Service stations and passengitingva

model, the primary function of the traffic hub atte areas should be delineated in conjunction withptaening
secondary road functions must be identified, and th ¢ ofic hubs or roads.

planners must have a correct estimation of thecipatied
Table 2.Types of Roads and Traffic Hubs and their EnviramtaieEffects.

periodically.
* Public transport routes (railway lines, public esstc)

Type of Road

Advantages

Environmental Problems Solutions (if available)

Radial Roads

Ring Roads

Gridiron Roads

Linear Pattern

Link city centers to suburbs and constitute a
major population attraction factor

Considered an integral part of the radial roac
network — Despite being the longest road typ
they reduce travel time, since most trips are
outside of crowded cities and need not pass
through city centers, thus avoiding highly
congested roads

Promote the homogeneousness of city and
suburb traffic travelling over the network as ¢
whole — The possibility of providing one-way
lanes with a parallel lane in the opposite
direction —Bridges and / or tunnels can be us
as crossings

Economic considerations may necessitate th
use if this pattern in certain geographical
locations

The need for ring road and highway junction: Building free ring roads to spread
the insufficient number of these junctions lea traffic flow around cities or city
to traffic congestion and higher pollution level centers

There are no environmental problems, excef
that the length of the road may necessitate
additional lighting after dark as well as
telephone and other services, while not
encroaching upon ecological areas of a spec
nature.

Gridiron road systems can result in very long
roads that may lead to excessive speed and
result in road accidents

Effective traffic management and
speed control policies

Traffic flows into a major linear road used for
both inner city and outer city travel, resulting
a city that is divided in two and a high rate of
traffic congestion

Building roads parallel to the
principal linear road to spread
traffic among the different roads

Source: Stones, Tabor Beyond the AutomobilePrentice Hall, Inc., N. J., 1992; Commonweakiuastralia. (2011).Our Cities, Our Future: A nai@ urban
policy for a productive, sustainable and livableife. Canberra: Department of Infrastructure arah3jport.
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7.2. The Role of Laws and Regulations in UpgradiRgad
Environment

Laws and regulations play a leading role in inficieg
environmental considerations during the planningraffic
routes:

* They shape the environmental policies in citiesmimdmize
negative environmental impact. By controlling spéedits,
traffic laws and regulation promote safety and lowee
incidence of road accidents, while laws prohibitixgessive
use of automobile horns reduce noise pollution.

* Road management regulations establish stipulatisunsh
prohibiting lorries inside cities and restrictingeir passage
to perimeter roads outside city limits, or closofjcertain
roads to traffic and designating them for pedestuse.

* To ensure that the road safety conditions are trefjc
laws set specific speed limits for vehicles trawmgllon
bridges, through tunnels or in residential areas.

8. Environmental Considerations in the
Planning of Automobile Parking
Spaces

The planning of parking space is a key elementhef t
transportation system, particularly in light of thgge increase
in the number of automobiles in a city and the nous
environmental consequences, such as:

* Obstruction of automobile traffic flow on the roads
* Obstruction of pedestrian passage in front of lngd

entrances

* The takeover of public squares, playgrounds ancrgre
spaces for use as parking space

* Increased air pollution from exhaust emitted whiamtig
up the engines of parked vehicles

* Distortion of cities’ aesthetic value (visual paitn)
Negative Environmental Impact of the High Number of

Automobile Parking Spaces in New Cities:

* Loss of public spaces, squares and social meetagep
that have been converted into parking space (alesing
automobile takes up 20 30 nf of parking space)

* Air and noise pollution: fuel combustion when stagtup
engines emits exhaust gas and is also noisy

* Blocking the entrances and disfiguring the facadés
buildings: lines of parked cars in front of comnigroutlet,
public and private building entrances mar the sity’
appearance and increase traffic density in roacdkslan
resulting in crowded roads that do not performrthaiction.

* Impeding the passage of vehicles: sometimes, lofes
parked vehicles in narrow side streets impede déissgme of
automobiles, which causes traffic problems and sldawn
mobility on the main roads into which these sideeds lead

* Preoccupation with automobile-related problems ttedhe
neglect of public transport development prograemjlting in
increased dependence on automobiles and the emérdal
problems caused by them, at the expense of dexglppblic
transport needs, such as special public transpatées and
adequate numbers of passenger waiting spots.

Table 3.Methods Used to Provide Automobile Parking Spacel0.

Method Advantages

Environmental Problems

a3 CEres: spaces - city beautification

Accommodate large numbers of cars - free road spa@ation of green

Crowding of garage entrances and roads
when vehicles enter or leave grouped
garage during rust hours

This method entails leaving automobiles in parldpgces located on the

Parking space located in subui
& outlying areas:

outer perimeters of congested conglomerates am@ynliblic transport
from the stops surrounding the parking area. None
This is a partial solution to the problem of padkin crowded cities. It alsc

promote the use of public transpot as a mean of circulation

Organizing on-road parking:

Parkin¢ on narrow roads

One-way road Roac mus be ai leas 4 meter: wide
Two-way road Roac mus be al leas 5.75 meter: wide

Building, garden and other
entrances:

Pedestrian crossings: TS B )

Bridges and tunnels:

Special locations (hospital
emergency centers, fire station

bus stop: etc) is forbidden.

Cars may not park on pedestrian crossings (whiohldibe at least 8

Parking in front of bus stops, fire stations andgital emergency centers

Double parking may bring traffic flow on
the roac to a standstil
Blocking the entrances and exits of public

Parking in front of public and private service llings is prohibited and private service buildings creates social

problem:

Non-observance of traffic rules causes
panic and confusion among pedestrians and
endangel theit lives

Bridges and tunnels were designed to
resolve traffic problems. Parking is only
allowed in cases of emergency, such as
suddel breakdown or collisions

Inhibits the functioning of public services

Source: O'flanerty, C. A.: Highway Traffic Plannimgd Engineering, Volume 1; Commonwealth of AugrgP011).Our Cities, Our Future: A national urban

policy for a productive, sustainable and livabltife.

10 O'flanerty, C. A.Highway Traffic Planning and Engineeringolume 1 - University of Leeds, UK
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Canberra: Department of Infrastructure and Transpor 9.2. Pedestrian Problem

Beginning in the 1960’s, and due to the enormousise
in the number of automobiles, conditions in cifjearticularly
for pedestrians and public transport passengergarbeo
deteriorate. This period witnessed an absence of:

Policies aimed at protecting pedestrians and dgclis

Construction of bridges and tunnels for pedestriassing
of motorways

Investments in the development and upgrading ofipub
transport systems

Policies aiming at encouraging the use of pubbnsport
over automobiles in congested areas

Figure 4. Parking types and spaces

Source: http://en.wikipedia.org/wiki/Sustainablansport, 2013

9. Environmental Considerations in the
Planning of Pedestrian Traffic

The pedestrian traffic planning stage is a key elgnof a
city’s road and transport system. To identify theieonmental
problems related to this issue, we must first diggd on the
issue of pedestrian traffic.

9.1. Pedestrian Paths Figure 6.Bike Lane.

This is the place reserved for pedestrians on matpr Source : http://en.wikipedia.org/wiki/Sustainablansport, 2012

sidewalks; paths reserved only for pedestrians evti@mre are
no trees, overhangs, pillars or dangerous obstmgtiThey
should be fit for use by pedestrians as well athbyhysically
impaired. Pedestrian paths (sidewalks) must beast 11.525
meters (60 inches) wide, to allow two people tokwatle by
side. Depending on population density, sidewalks in
commercial sectors and similar places may be widerl

Some Proposed Solutions to the Pedestrian Problem:
e Converting one of the streets in the city centdo ia
pedestrian street
e Using thick tree borders to separate motorways from
pedestrian paths (sidewalks)
Exploring possibilities for connecting the newlyreerted
pedestrian street to a public transport stop, aodiging
automobile parking space
e Creating special lanes for motorcycles (a non-pioku
means of transport)
* The use of public transport and electric powereskbs to
reduce environmental pollution and congestion chuse
automobiles.

10. The Aesthetic Dimension of Roads
10.1. Neglect of Aesthetic Standards in Cities (\b

Pollution)
Figure 5. Pedstrian Paths. The great effort ex.pende'd on the construction efouva
types of roads and bridges in cities led to thdewgf many
Source: http://en.wikipedia.org/wiki/Sustainablansport, 2013 of the standards related to aesthetics and tratyquiat

characterized cities before the age of the autol@oBiome
11Daleel tasmeem al toroq — ketab tasmeem al tdrey, 2-2 (Ministry of important examples of this phenomenon are:
Transport);Low, N. (2011).Australian Cities, Traogintegration and the Global e |ncreasing the width of highways and city centeeets at

Dilemma of Mobility. Retrieved April 2, 2012, froBtate of Australian Cities 2011: the expense of pedestrian paths squares and g\pdaires
http://soac2011.com.au/full-papers-list.php '
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* Road and traffic hub construction has engulfedmyegaces, road in relation to other roads on the road network
which has had a huge negative impact on the natundl

urban environment. 11.1.2. Size and Quality of Road Traffic

Roads that accommodate heavy traffic naturally irequ
10.2. Aesthetic Elements of Pedestrian Passages and appropriate architectural specifications and stedslato
Transportation provide an acceptable level of service that ensinesmooth
) ) ) flow of traffic while minimizing travel time and st thus
The temptation to beautify pedestrian and autoraobilggring suitable travel speeds and safeguardingrige
passages is important in the planning and desigeadéstrian £ rthermore, traffic patterns (in addition to lotalfic, traffic
lanes. Great care must be taken in the pogltlomﬁm@nts and  petween far-flung destinations can be either pgstirough
trees on roads; they must be planted in the rigotssto |ong haul) directly affect the choice of a shieacategory.
perform the right function. Trees and bushes maplasted |, general, and depending on traffic size and gualbad

on passages that are largely reserved for pedesis@. qn\orks can be classified into categories accgréintheir
However, planting trees on the sides of highwaysnathe | oads. as follows:

median strips separating two-way streets is natmegoended. Outer-City Roads:

In fact, trees in the middle of highwgys can be dbas_e of Highways and freeways: principally used by heauagfit,
some of the worst types of road accidents whennabies  yhey connect distant transport destinations anéllyscarry
crash into them12. both uninterrupted and interrupted traffic flowdghways

are equipped with ramp intersections, while the
intersections on freeways are all free.

¢ Side roads: these make up the road network thé&s lin
highways or freeways to local roads. Medium catggor
design elements, suitable to the size of traffid albowing
for the appropriate speed levels, are used forrsidds.

e Local roads: these are roads that lead directipearby
services. They must allow for acceptable traffieests that
suit these services and the anticipated interferéycother
services
Urban Streets
In accordance with the above functional classificat

Figure 7.internal pedestrian walk way. concepts for outer-city roads and in keeping witkrinational
and local classification concepts, urban roadslasided into
Source: http://fen.wikipedia.org/wiki/Sustainablansport, 2013 the following categories:
* Highways and freeways: principally used by heauwfit,
11. Standards and Parameters for the they connect distant transport destinations andllyscarry

. . . both uninterrupted and interrupted traffic flowsghiwvays
Des'Qn of Sustainable Transportatlon are equipped with ramp intersections, while the

Hubs intersections on freeways are all free.
_ _ Side roads:
11.1. Road Design Categories Connect highways and freeways to local roads

This refers to the grading, for architectural degigrposes, 11.1.3. Average Road Travel Distance
of a number of principal roads according to theslef traffic The design elements used for roads designatedofay |
service they provide to users. Each of the fouigiesrban  gistance travel must allow for traffic speeds thare
road categories provides a particular level offitand other  appropriate to long distances.
services to the area through which it passes. Tdigtactural
specifications and characteristics for each categare 11.1.4. Position of the Road on the Network

designed to match its particular conditions13. The overall hierarchical categorization of roadwueks
o has a direct effect on the choice of road functitvet are
11.1.1. Road Classification Factors suitable to the road’s position on the network. Tinection

A number of factors and technical specifications/seas  assigned to a road must be in keeping with the iggad

guidelines for the functional classification of dometworks. (categorization) sequence of roads on the network.
These include anticipated size and quality of rodific,

average travel duration on a given road and theipoofthe 11.1.5. Cycling Lanes
The design of cycling lanes on urban roads depehigsly

12 Department of Transport and Main Roads (201@hn@cting SEQ 2031 — An on the factors of comfort and secur-lty. CyC“ngdS‘WnUSt be
Integrated Regional Transport Plan for South Easee@sland. Brisbane: Provided on urban roads where bicycle traffic stzeeeds

Queensland Government. 500 bicycles a day.
13 Ibid.
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11.1.6. Space Requirements on the model and average speed of each vehiclé andlso
A bicycle lane must have an empty space width @D 1. affected by the structural features of the roadchsas
meters (0.60 meters), the standard width of a bé¢ydus 0.25 horizontal curves, longitudinal slopes and the tyqed
meters of free space on either side to allow ferftee flow of condition of road paving. Vehicle running costsluge fuel,
movement (other bicycles, pedestrians or vehicles). oil and tire consumption costs, servicing costs aabicle
depreciation resulting from mileage covered. Th&t o time

11.2. Safety consumed on the road is also taken into account14.

The following points ensure safety on the road:
* Appropriate design factors (protective barriersedgstrian 12 Description and Analysis of

zi)hs — cycling lanes — lateral slopes — the nurablmes International and Local Examples

* Coordination between vertical and horizontal plagnto 15 1 | ondon
ensure that drivers have a safe sight distancalailg the
road Driving super personal electric transport pods ® b
* Making use of existing safety studies and expertismstalled near London
concerning road network components (vertical and Milton Keynes, a small city north of London, hasstju
horizontal planning — intersections — pedestriath@rcling  announced plans to install one hundred automated &ars”
lanes — railway crossings etc) to run between the city’s central station and tig center.
e Compatibility of road equipment (lighting — trafflights These ULTRA Personal Electric Transportation Pod w
and traffic signs — ground markings — traffic cohtr travel along the platforms, at speeds of up to 1@sper hour.
equipment etc) The project, which costs 104 million USD, is paft @

. five-year pilot plan expected to be completed ih 215b.
11.3. Environmental Issues

Transport and road network projects affect theremment,
so it is crucial to identify and adopt transporsidge elements
and factors that contribute to reducing negatiwérenmental
effects. For instance, careful note must be takewerning a
road’s environmental impact regarding:

* Air pollution from exhaust fuel emitted by vehiclasing
the road, particularly in urban areas, and itscéften the
public health of living creatures and plant life

* Noise emitted by vehicles on the road, lorries &arde
trucks in particular

. Figure 8. super personal electric transport pods.
11.4. Economic Factors

. . . . Source: Green Transportation - powered by Feeddufites-O’flanerty, C.
The study of economic considerations is one of thg . highway Traffic, 2012

important elements that influence the choice of the
foundations, design components and selected réotesad
projects. Economics studies for roads comprisddhewing
components:

* Road construction costs

* Road maintenance costs

* Vehicle running costs

11.4.1. Road Construction Costs

These include the cost of design studies and of
expropriating any private property that may be tedaon the -
chosen route. Costs of similar road projects inréfggon may Figure 9. super personal electric transport pods.
be used as a reference.

Source: Green Transportation - powered by Feeddufifes-O’flanerty, C.

11.4.2. Road Maintenance Costs A.: Highway Traffic, 2012
Calculated according to the project’s annual maiawtee
costs (includes the cost of routine and periodit@ihtenance)

14 Oglesby, Clarkson, HHighway Engineering (Arabic translation of third
11.4.3. Vehicle Running Costs edition)
This is the cost of running vehicles on a road @md 15 Newman, P, & Kenworthy, J. (2011, May 26). Peak use: urban planning

calculated per kilometer vehicle. Vehicle runnilmgtcs depend needs to change say Newman and Kenworthy. Retriépat10, 2012, from The
Fifth Estate :http://www.thefifthestate.com.au/avels/24214
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ULTRA Personal Electridransportatio Pods

Pedestrians will be able to get a tasfefuture centuries
through smart mobility applications. Tlagplicatior was first
used at London’s Heathrow Airport 2011 but the British
government is now looking into applyingdt public transport
systems, in order to free the roadspaoflution emitted by
buses.

The pods are computer-drivevehicle: and each can
transport up to four passengers, along withr luggage. They
are battery-operated, have rubber ti@sd can navigate
complex routes with lightweighfrastructure When running,
the ULTRA Personal Electritransportatio Pods are silent,
produce no noise, zero emissions aithos no external
vibrations16.

Lessons learnt from the example
» Safety
* Use of electric energy
* Privacy
* Protecting the environment agaipstlution

12.2. New York City

Figure 10.300 MPH Maglevirain

Source: Green Transportation - powered by F8edner_file -O’flanerty, C.
A.: Highway Traffic, 2012

Figure 11.300 MPH Maglev Trai.

Source: Green Transportation - powered by Faathe files-O’flanerty, C.
A.: Highway Traffic

300 MPH Maglev Train CouldCarry Passengers from
Washington D.C. to New York in @dinutes

16 Schiller, P., Bruun, E., & Kenworthy, J. (2010). Airoduction to Sustainab
Transportation: Policy, Planning and Implementatlamdon: Earth sca

Revised plans have recenthgen revealed concerning the
300 miles per hour Maglelullet train that could transport
passengers from Washingtdn,C. to New York City in just
60 minutes. Driven byowerfu electro-magnates, the train
would be elevated, whiclould reduce friction and enable it
to travel at high speedwith rapid acceleration. Growing
interest in applying higlspeer technologies to public
transport (such as theyperloop is behind the reinstatement
of this projectl7.

Lessons Learnt from tHexample
* Travel speed and resultitigne savings
* Use of electro-magnetinerg)

12.3. United Arab Emirates

The United Arab Emirateis a leading country in the field
of sustainable transporExample of main streets where
sustainable design standatds/e been applied are presented
and examined below. The besbar streets are those that can
easily accommodate laalance mix of pedestrians, public
transport passengers addvers of motorcycles and other
vehicles. Efficient and saf®ac networks necessarily depend
on an integrated desigproces that takes into account
different types of transport artlde various users of a transport
system. A number ofariable: must be considered before
embarking on the processurbar road design. In the case of
Abu Dhabi, it is veryimportan for urban road design to
consider climatic conditionanc local context (in addition to
standard design priorities afattors18.

Example 1: Abu DhabiAl Moroor Street — Side Lane
Added to a City Avenue

Al Moroor Street, located ithe business center of the city
of Abu Dhabi, is chosen aan example illustrating the
methodology used in the threeef process of updating urban
streets. The street’sondition: are representative of the
prevailing pattern existing imany of the city’s streets:

* Chaotic advertisemehillboards and signs

» Scarcity of seats and shadeanopies at bus stops and in
areas reserved for pedestrizse

* Narrow side barriers angasseng¢ waiting areas at bus
stops (2 meters)

* Wide (5 meters) one-wagide barrier

* No safe pedestrian crossiagbus stops

* Perpendicular parkingpace: at a 5.6 meter angle

* Narrow, restricteghedestria passages (2.65 meters wide)

Step One: Cleaning

Removal of unnecessabyliboard« and sign posts

Affixing signs unto multifunctiona posts

Replacing damaged trabins and fixing the new bins unto
sign posts

Step Two: Upgradingedestria Areas

Installing elevated crossingmsading to bus stops

Repaving pedestrigmassage using quality materials

Adding short pillars on thelevate: crossings

17 Schiller, P., Bruun, E., &Kenworthy, J. (2010). Atroduction to Sustainab
Transportation: Policy, Planning and Implementatlandon: Earth sca
18 Daleel al shaware3 al7adareyabu Dhabi,201
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Providing new fixtures (such as seats) in pedeasfdaility
areas and sun protection canopies at bus stopgraniding a
2-meter wide free space around bus stops

Pavement extensions at elevated crossings, to eethac
length of the crossing

Providing additional space for street fixturestiheducing
the width of the side barrier to a distance of leetavfive and
three meters from the pavement

Figure 13.Parking location, pedestrian crossing new.

Source: Daleel al shaware3 al7adareya — Abu DHai#2,2

Step Three: Street Reconstruction

* Consulting the Department of Transport about reptathe
perpendicular parking spaces on the right sidéhefrbad
with parallel parking spaces

* Narrowing the side barrier to a width of four metir order
to accommodate perpendicular parking , and to @hwod
three meters at pavements extensions to slow dehitle
speed

' * Adding tiles all along passages in front of builglfiacades

Figure 12.Parking location, pedestrian crossing old statues. to slow down traffic speed

* Planting new trees or installing sun canopies

e After consulting with the Department of Transport,

Source: Daleel al shaware3 al7adareya — Abu DRatR

widening the side barrier by narrowing perpendicula

parking to 5.3 meters (on the left side of theet)re

'y

A
—

T

3.6

?

3.6!

b
;

I3

Figure 14.proposed road cross section.
Source: Daleel al shaware3 al7adareya — Abu DRatR

Below are some examples of solutions applied teouar
streets in the U.A.E.:

The following figures show the differences between
transport practices in Abu Dhabi before and aftee t
application of urban street design standards andetjnes
related to intersection design.

The elevated pedestrian crossings will encouradpches
to give right-of-way to pedestrians.

(Before)
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12.4. Applied Project in Shebeen El Kom, Egypt

The aim of the project is to promote the use ofpoltuting,
non-automotive means transportation (such as lecgrid
pedestrian transportation) in certain traffic habShebeen El
Kom. It also aims to provide bicycle parking spas®l to
encourage the university and a number of companiell
bicycles to students and employees at easy paytaams.
Moreover, the project aims at encouraging universit
graduates to set up bicycle repair shops and dementing
some of the activities included in the National @amn to
Encourage Bicycle and Pedestrian Transport in Ahdlgeya
Governorate, specifically in the city of ShebeerkKBin19.

(After)

Figure 15.Pedestrian crossing treatments.

Source: www.monofeya.gov.eg, 2012

The broad median divider islands provide safe and
comfortable waiting areas for pedestrians.

Figure 17.Shebeen El Kom, Egypt.

Source: www.monofeya.gov.eg, 2012

Shebeen ElI Kom Project Implementation Objectives:
* To contribute to the amelioration of air qualitydathe
reduction of noise levels
* Energy conservation
* To reduce greenhouse gas emissions, thus contriptdi
global efforts to combat climate change
* To keep pace with the global trend towards prongptin
bicycle transport, because of the significant Mealt
economic, environmental and other benefits it ptesi
Shebeen ElI Kom Project Components:
Creating safe hubs for the use of bicycles in somthe
city’s transportation hubs
Creating safe bicycle parking space in selectedtiocs
Creating a market selling bicycles at easy payrternts
Preliminary application of the National Campaign to
Encourage Bicycle Use
First Component:
(After) Creating Safe Hubs for the Use of Bicycles in sahthe
City’s Transportation hubs
Facilitating bicycle circulation in the followingekected
Source: www.monofeya.gov.eg, 2013 transport hubs in Shebeen ElI Kom city: Gamal Abdiz$ser
Street, Al Masna3 Street, a section of SabryAbomA&treet

Reducing traffic lane width contributes to slowidgwn 4 Taja3t Harb Street (dividers, road marks agdssill be
vehicle speed at pedestrian crossings and decrehses

distance pedestrians must walk to cross the street.

Figure 16.Pedestrian crossing treatments.

19 Ministry of Transport, Report on the Sustainabtansport in Shebeen El
KomProject,2012
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installed to mark the course of cyclitames)

Second Component:

Creating Safe Bicycle Parking Spacesielecte Locations

In coordination with the Governoratgcycle parking space
will be provided in certain centrdbcations such as the
vicinity of various university faculties a number of
preparatory and secondary schoglsyernmer agencies and
the factory, among others. Provisionspfecia parking space
for bicycles will encourage their ugeassur people about the
safety of their bicycles and decrease itt@denct of bicycle
theft.

Third Component:

Creating a Market Selling BicyclesBaisy Payment Terms  goyrce: www.monofeya.gov.eg, 2012

* Preparing an implementation progréamselling bicycles at
easy payment terms to students amdployee (reduced
prices or long-term installment paymeatans)

* Working with the Environmentdrotectiol Fund (EPF) of
the Egyptian Environmental Affairdgency (EEAA) and
the Social Fund for Developme(BFD) to assist young
people to set up bicycle rental amdintenanc projects in
Shebeen EI Kom, providingnaintenanc and rental
services to bicycles users in the city20
This project is goreliminary applicatior of the National

Campaign to Encourage Bicycle Uskfter evaluation, the

project will be implemented in othemediun-size cities.

Figure 19.Using a BikeLane with the road design.

Figure 20.Bike lane as anajore transport facility.

Source: www.monofeya.gov.eg, 2012

Based on the abovpresentatio and analysis, proposed
design approach componerdac the relevant inventory of
tests can be formulated fmdlows:

“To facilitate the process afrawing conclusions, care has
been taken to ensure th#ie measurements used in the
inventory of tests arapplicable testable and falsifiable.”

Conclusions and Recommandati
e Length of travel time that contributes to incregsiinel

consumption and higher carbon monoxide emiss

calling for devisingsensible environmental plans to red
travel times.

* Below average fuel combustion rates in enginesaunsec
by the quality of fuel and the manner of drivi

* Size and density of traffic require appropriatesgort huk
planning

¢ Pollution levels vary ecording to the type of vehic

(automobile, railway, lorry)

* Road topography (mountain roads, desert roads,tal
roads, roads passing through plains): flat roadsuwme

Figurel8.a preliminary application of the Nation&@ampaigi to Encourage

Bicycle Use. less energy than mountainous or rough rc
* Trees and vegetation on the sides he road contribute
Source: www.monofeya.gov.eg,2012 significantly to reducing the negative effects af exhaus

on urban structures and the environment gent

* By using local construction methods, combined \aithtle
technology, it is possible to implement sustainalrlean
transpaot plans in Egyptian cities at reasonable

e |t is important to benefit from Arab and internaiad
sustainable transport planning examples while pvasg

20 Ibid. national and economic features that are in liné With the
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Egyptian architectural environment and modern teein
and architectural techniques, particular greenitacture
e Sustainable transport is an integral

resources and the efficient use and recycling aerras
and resources. It respects and interacts withitbgwghile

part of green adapting to climatic conditions and ensuring thenfat of
architecture (a comprehensive concept whose conmp®ne

users.

must be applied together and not separately). GreenUpgrading the present standards for the desigmpkamhing

architecture is in harmony with the environment ardks
to limit adverse environmental effects, promotdcedht

of automated traffic routes and pedestrian areasrthan
contexts will contribute significantly to reducinthe

energy use, to encourage the use of renewable yenerg incidence of road accidents.

Table 4proposed measurement matrix for sustainable roassd.

CHECK
NO. ITEMS DESCRIPTION Yes No N/A remarks
Full Partial

1.0 Suitability of roads to site topography and miniatian of digging and backfilling
1.1 Appropriateness of road network design to contimas|
1.2 Digging and excavation works do not exceed themelallowed by the owner
1.3 The excavation methods selected, and the use wbementally friendly material in backfilling
2.0 Regulation of traffic hub movement and ease anetgaf movement
2.1 The proposed design facilitates transportatiomtbfeom the various site sections
2.2 The design ensures prevention of present and ftraffec congestion
23 The design ensures that pedestrian and automafiit tare separate and that there is

' discordance between them
24 The design ensures that pedestrian networks, ogssand traffic are clearly marked, particulal

' for the disabled
3.0 Promoting pollution reduction in traffic hub design
3.1 The design includes natural vegetation elementsptteenote pollution reduction
32 The design designates specific garbage collecti@asaaccording to modern environmen

' specifications
33 The design includes notification methods to minerenvironmental, noise and visual pollution
4.0 Incorporation of road gradation and integrated oete/
4.1 Existence of a clear hierarchy of traffic hub netveo
4.2 The design ensures the complementarity of traffic hetworks and traffic flow from and to a

' service sectors
4.3 The design ensures that infrastructure and elé@gtrietworks are interconnected
5.0 Provision of optimal methods and systems for autmlagarking space
5.1 The design provides automobile parking space thappropriate to site conditions
5.2 The design provides for the required number of motale parking spaces
53 The design provides appropriate solutions for iatiig parking space locations and facilitatil

' pedestrian movement from and to parking spaces
6 Taking the aesthetic dimension into account irfitréub planning and design
6.1 The aesthetic dimension is considered in the lagbthe area surrounding roads
6.2 The design encourages walking and cycling
7.0 Observing traffic hub sustainable design standandscomponents
8.0 Using suitable technologies to monitor and improaéfic hub performance
90 Provision of mechanisms to ensure the continuifyesfodic maintenance and development wo

) necessary for preserving traffic hub conditions

decisions and actions.
Recommendations In addition, the study recommends taking immedsi¢ps

Advising state institutions and agencies of thednés
update laws related to transport design by addipglations
concerning environmental protection and the preéwanof
environmental infringements.

Likewise, advising educational and academic irtifis of
the need to raise awareness concerning the impertah
maintaining favorable road conditions and abstaginfirom
behavior that could adversely affect them in orderesolve
the problems that threaten society. It is therefaeessary to
develop educational curriculums that explain ernvnental
conservation theories and their relation to greansport and
to organize public awareness conferences, semiaads
lectures concerning the environmental effects ofsqmal

to identify special design standards for pedestii@as and to
apply the principles of road network planning aedign that

aim to guarantee pedestrian comfort in places where
Above sarfac

pedestrian and automated traffic meet.
solutions should be used first, followed by tunnglsystems,
while the safety and comfort of users should beaxipy at all
times. The next step should be to build bridge$ giadient
ascents and descents, rather than steps. Pedesafiamn is
one of the essential components of a city’'s strectand
priority must be given to planning pedestrian cings of
automated traffic roads. The above recommendasbnsid
be the subject of clear plans that are integrateddverall city
plans. These plans should include the creationedigptrian
passages, since it is necessary to provide sfiraistomated
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traffic and separate places for pedestrians that safe,
functional and aesthetically attractive. The stfiolguses on
the importance of separating pedestrian and autahteaffic
by creating underground paths, pedestrian bridtgegekeep
the movement of city inhabitants away from roadfitralt
further recommends investigating possibilities fiostalling
underground or aboveground trains to encourageuskeeof
public transport, similarly to modern cities alleswthe world.
The importance of improving air quality and redggimoise
levels is stressed. In keeping with the global dréowards

encouraging cycling as a mode of transport, thedystu

highlights the example of the executive progranilifating
the sale of bicycles to students and employeesdiced
prices or in easy installments, due to the heatmnomic,
environmental and other benefits of this mode ahsport.
Finally, the study recommends that utmost impomabe
accorded to sustainable transport planning in Egypt
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