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Transportation Projects
Wave of the Future

This section only features three projects, 
but is really more about what is to come 
than about what has taken place. The mak-
ing of the built environment in the region 
during the coming decade may very well be 
remembered for transportation projects 
more than any other urban or architectural 
interventions.
 This section explores three types of 
transportation projects being conceived and 
implemented in the region, concentrating 
on their urban ramifications. The impact of 
the first two on the city is important but 
indirect; the third can completely transform 
it. The first type is airports. Airport build-
ing on a large scale is not new to the region, 
and some of the world’s largest airports in 
terms of overall area began to be built there 
about 30 years ago. Moreover, the Dubai 
International Airport has emerged as one 
of the world’s busiest. The King Khaled In-
ternational Airport in Riyadh, designed by 
Hellmuth, Obata + Kassabaum (HOK) and 
opened in 1983, was the world’s largest in 
terms of overall area until it was overtaken 
by another airport in Saudi Arabia, the King 
Fahd International Airport in Dammam, 
completed in 1999. This airport occupies 
776 km2, which exceeds the area of the tiny 
country of Bahrain. Also, the award-win-
ning Hajj Terminal of the King Abdul Aziz 
International Airport in Jeddah, designed 
by Skidmore, Owings & Merrill (SOM) and 
opened in 1981, covers the considerable 
area of over 40.5 hectares. It is among the 

world’s largest, but only operates season-
ally, during the Hajj, or pilgrimage to 
Mecca. It has been widely acclaimed for 
its unconventional roofing system, which 
incorporates 105 tent-shaped units, each 
covered by a self-cleaning fiberglass tensile 
membrane roof.
 The region is experiencing robust growth 
rates in air travel even as difficult economic 
conditions constrain the airline industry 
in other parts of the world, particularly 
Europe and North America. Airport expan-
sions as well as new airport projects are 
taking place at an impressive pace, often 
surpassing the rate of growth in airline pas-
senger travel. Current expansion projects 
include the airports of Abu Dhabi, Am-
man, Bahrain, and Dubai, and new massive 
airports are being constructed in Dubai 
and Doha. Well-known architectural firms 
sometimes are involved, such as Foster + 
Partners, which is working on the Amman 
airport in association with the local firms 
Dar al-Omran and Maisam Architects, and 
HOK, which is working on the new Doha 
airport.
 Airports have an unusual relationship 
with the rest of the built environment. Be-
cause of the large areas they require and the 
noise they generate, they need to be discon-
nected from urban centers, and ideally they 
should be at a considerable distance from 
them. In spite of this, they are intertwined 
with the city’s physical development. An 
example of this is Amman’s Queen Alia 
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International Airport, located about 30 
km to the south of the city and opened in 
1983. Since then, the road linking Amman 
to the airport has emerged as a main artery 
that the city’s expansion has followed. 
Another example is Beirut’s Rafic Hariri 
International Airport. The airport upgrade 
and the ambitious redevelopment of the 
Beirut Central District went hand in hand 
during the 1990s, and a high-quality road 
was developed to connect them. Providing 
easy access between the two was part of a 
concerted effort aimed at promoting the 
Central District as a hub for international 
business.
 Airports also take on a symbolic value 
for the cities and countries they serve. They 
are gateways for visitors, providing them 
with the first impression of those cities and 
countries. This is one reason why govern-
ments in the region have dedicated consid-
erable resources to building or expanding 
them. It should be mentioned, however, 
that with a few exceptions, such as the Hajj 
Terminal, the region’s existing airports 
generally have not been of significant 
architectural value, but have been primarily 
utilitarian structures noted for their size 
and handling capacity. The ongoing new 
wave of airport construction and expansion 
projects, and the involvement of well-
known architectural firms in their design 
may change that.
 The other two transportation systems 
discussed here, railways and urban trans-
portation systems, are land based. Their 
relationship to the urban built environ-
ment is complex. Significant buildings may 
be connected to these networks, as with 
the railway stations of Amman, Aleppo, 
and Damascus from the early twentieth 
century, Baghdad’s mid-twentieth-century 
railway station, or the metro stations be-
ing constructed in Dubai. It is as works of 
infrastructure, however, that these systems 
primarily impact the city, playing an essen-
tial role in defining the development of its 
fabric.
 Although this section does not specifi-
cally feature any projects related to railways, 
a few comments nonetheless should be 
made about them. The history of railroads 

in the region dates back to the early twen-
tieth century, when the Ottomans devoted 
considerable resources to constructing a 
network that served cities including Aleppo, 
Damascus, Baghdad, Haifa, and Medina. 
Their best-known railroad project is the 
Hijaz Railway, linking Damascus to Medina. 
The railway was to continue further south 
to Mecca, but that additional stretch was 
never realized because of the outbreak of 
the First World War.
 Railway construction did continue after 
the Ottomans withdrew from the region in 
1918, but at a much reduced scale, and rail-
way transportation was gradually overtaken 
by road and air travel. In fact, no significant 
investments in railways were made after 
the Ottoman period. There are a number 
of possible explanations for this. Railways 
require not only significant capital invest-
ments but also dispersed networks that 
need continuous inspection, maintenance, 
and monitoring. On the regional scale, run-
ning railways requires close coordination 
between neighboring countries. This has 
not always been possible considering that 
relations between neighboring countries in 
the region have not always been friendly. 
Taking all this into consideration, it is not 
surprising that the preference has been for 
roads and airports. This is true even though 
railway transportation offers numerous 
advantages over road and air transportation 
in terms of energy consumption and econo-
mies of scale, safety, cost, and congestion 
relief. Its neglect has had negative economic 
consequences for the region.
 This is changing as governments 
throughout the region are realizing the 
advantages of railway transportation. The 
region is now being overtaken by a frenzy 
of railway projects, for which over $100 
billion have been pledged. A railway line is 
planned along the Gulf coast, linking the 
countries of the Gulf Cooperation Council, 
from Kuwait in the north to Oman in the 
south, with a possible extension into Ye-
men. Jordan plans to revive the section of 
the Hijaz Railway located within its borders 
as part of a wider national railway net-
work and to link that network with those 
of neighboring countries. Saudi Arabia is 
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taking part in the Gulf railway line, most of 
which runs within its borders, and planning 
a railway link between the Gulf and the Red 
Sea. It also is planning a high-speed rail 
connecting Mecca, Medina, and Jeddah’s 
King Abdul Aziz Airport to serve pilgrims 
visiting the Muslim holy sites of the area.
 All these projects remain in the plan-
ning phase, but if implemented, they will 
significantly impact urban development in 
the region. On a most rudimentary level, 
railway stations usually function as nerve 
centers in the city, serving as centrally 
located hubs, not only for transportation 
to and from the city as well as within it, but 
also for economic activity. Many stations 
host active retail and hotel facilities and 
attract other such facilities around them.  
A more challenging impact that railways 
have on the city is that they cut through 
urban areas. Not only do trains cause 
noise, pollution, and vibration as they pass 
through these areas, but their rights-of-way 
become desolate corridors that can blight 
adjacent neighborhoods. Special interven-
tions therefore will be needed to mitigate 
these impacts, whether burying train tracks 
underground or developing buffers of 
planted areas along those rights-of-way.
 The influence of railways on the city, 
however, is more profound than those 
direct physical impacts and extends beyond 
them. Railways can positively transform the 
dynamics governing the relation between 
urban settlements. They greatly ease the 
movement of people and cargo between 
them, and therefore can function as agents 
of decentralization on the national and re-
gional levels. By making it easier for people 
and goods to move within and between 
the countries of the region, railways will 
contribute to halting, or at least slowing 
down, the overwhelming concentration of 
people and resources in the region’s larger 
cities (usually its national capitals), and can 
rein in their dominance over other urban 
settlements. This can result in a more equi-
table distribution of human and economic 
resources across the region.
 The third type of transportation systems 
discussed here is that of urban public tran-
sit. A number of metro rail networks with 

both underground and above-ground lines 
are being conceived in the region, mainly 
in the cities of the Gulf. A part of the Dubai 
Metro is already functional. A monorail 
linking the holy sites of Mecca is at an ad-
vanced stage of construction, and plans for 
metro rail systems also are under way for 
Abu Dhabi, Doha, Kuwait, and Riyadh.
 Amman is developing a less expensive 
public transportation solution, which com-
bines Bus Rapid Transit (BRT) and light rail. 
BRT depends on dedicating street lanes for 
buses. Light rail generally operates within 
its own right-of-way, but in some cases may 
share the street with other traffic. It also 
has lower capacities and speeds than metro 
systems. Both BRT and light rail systems 
are therefore less expensive to implement 
than metro networks.
 Only one of the new public transporta-
tion systems being planned for the region 
is operational (and only partially). It is too 
early to predict how many of those in the 
planning stage will be realized and how 
successful the realized ones will be, particu-
larly in a region so addicted to the private 
automobile. They still can reduce depen-
dence on the automobile and help alleviate 
traffic congestion, which is plaguing cities 
throughout the region. They can positively 
impact urban fabrics through encouraging 
increased urban densities in the areas they 
serve, thus reducing urban sprawl. And they 
help reconfigure patterns of movement in 
the city, creating more intimate and direct 
levels of interaction between the city and 
its residents, which usually is missing in 
automobile-dominated settings.
 The region’s existing road-based trans-
portation networks are not adequately 
serving its transportation needs, and the 
relevant authorities have finally come to 
realize this. The coming years therefore will 
see a flurry of activity devoted to develop-
ing rail-based solutions, both for intra and 
inner-city travel.
 Finally, this section features one mo-
tor-traffic bridge, which belongs to the 
conventional road system that still fully 
dominates land travel in the region. Zaha 
Hadid’s Shaykh Zayed Bridge provides 
an example of the vehicular bridge as a 
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conscious work of art where a utilitarian 
structure is treated as a sculptural object 
and intended as a visual symbol. There is 
nothing new about bridges being designed 
as such, and numerous examples of this 
were created throughout the world during 
the nineteenth and twentieth centuries. 
Examples include the bridges conceived by 
engineers/designers such as Gustave Eiffel, 
Robert Maillart, and, more recently, San-
tiago Calatrava. In addition to the Shaykh 

Zayed Bridge, other examples in the region 
include Amman’s Abdoun Bridge, com-
pleted in 2006. The 417 m long cable-stayed 
suspension bridge spans the city’s sizable 
Abdoun Valley. It is designed by a large in-
stitutional regional firm, Dar Al-Handasah, 
rather than by a celebrity architect such 
as Zaha Hadid. Still, the bridge with its 
S-curved path supported on three massive 
Y-shaped pylons already has emerged as an 
important visual symbol in Amman.
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The airport’s passenger terminal complex, public 
mosque, as well as a number of other structures 
are designed by American firm Hellmuth, Obata + 
Kassabaum (HOK). Construction and construction 
management services are provided by the American 
engineering, construction, and project management 
firm Bechtel.

Under construction.

The New Doha International Airport is the 
largest construction project ever under-
taken by the Qatari government. Its three 
phases are expected to total $7.5 billion, 
with the first phase expected to cost $2.4 
billion.
 This new airport is located 4 km east 
of the current airport. It will occupy a 
2,200-hectare site, which makes it approxi-
mately a quarter the size of the city of 
Doha and one of the largest airports in the 
world. Forty percent of the airport site will 
be on reclaimed land from the Gulf, which 
will require about 50 million m3 of infill. 
The first phase of the project will occupy 
690 hectares.
 The airport will have a capacity for 24 
million passengers per year upon comple-
tion of the first phase and 50 million pas-
sengers upon completion of the third and 
final phase.
 It will be the world’s first airport to be 
designed and built specifically to accom-
modate the Airbus A380-800, the world’s 
largest passenger aircraft. The first phase 
of construction will feature two parallel 
runways, and the airport will have one 
of the longest runways for a commercial 
airport (about 5 km).
 The airport also will feature a three-
story terminal building with an undulat-
ing wavelike roof structure that includes 
40 contact gates and covers an area of 
140,000 m2; 25,000 m2 of those will be 

dedicated to retail space. The terminal 
building also will link to 15 remote gates.
 The first phase of construction will 
include a luxury hotel and a transit hotel. 
In addition, it will feature a cargo terminal 
capable of handling 750,000 tons a year, a 
hangar space that can fit five large aircrafts 
simultaneously, and a maintenance center. 
Moreover, the airport, which has been 
described as “a small city within a city,” will 
include a business park, a free-trade zone, a 
courier and mail facility, and a general avia-
tion facility.
 The second and third phases of construc-
tion will bring up the number of contact 
gates to 80 and expand the terminal area to 
reach 416,000 m2. They also will feature a 
suspended monorail system for passenger 
transit through the terminal, as well as a 
hotel.
 The new airport complex will feature an 
80 m tall control tower between its two 
parallel runways. The tower will have a 
triangular footprint with one angle of the 
triangle’s three-dimensional extension 
cut by the outline of a crescent along its 
full height. The project also will include a 
circular mosque for 500 worshippers built 
of glass that is intended to evoke the shape 
of a water droplet. In addition, the complex 
will include a royal pavilion articulated by 
curving walls with triangular sections that 
approximate the shape of sails.
 The airport’s $18 million clear-span 
aircraft hangar will be one of the world’s 
largest.
 During the construction process for the 
new airport, the old airport, which has a 
current capacity of 4.2 million passengers 
per year, is being expanded and refurbished 
at a cost of $140 million. The expansion will 
increase the old airport’s capacity to 7.2 mil-
lion passengers per year. 

New Doha 
International 
Airport, Doha, 
Qatar



Figures 11.1.1–11.1.2. The New Doha International 
Airport will be one of the world’s largest. Upon 
completion of its three construction phases, it will 
have more than 80 gates and a capacity to accom-
modate about 50 million passengers per year. Its 
2,200-hectare site also will include such facilities as 
a business park and a free-trade zone.
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Designed by Iraqi-born British architect Zaha Hadid of Zaha 
Hadid Architects.

Under construction.

The $175 million Shaykh Zayed Bridge will 
be the third to link Abu Dhabi City with the 
nearby Abu Dhabi mainland. Abu Dhabi 
City occupies the largest of almost 200 
islands that are very close to each other 
and to the mainland. Once crossing into 
the mainland, one would be able to easily 
connect to the other emirates of the United 
Arab Emirates as well as to the Abu Dhabi 
International Airport.
 The bridge is one of a series of proj-
ects that Zaha Hadid has designed in the 
United Arab Emirates. Others include the 

Performing Arts Center in Abu Dhabi’s 
Saadiyat Island, as well as the Business 
Bay Towers and La Ville Contemporaine 
Cultural Centre and Opera House in Dubai.
 The bridge will have four lanes as well as 
an emergency lane and a pedestrian walk-
way along each direction. It will be about 
800 m long, 61 m wide, and 64 m high, with 
its central steel arch spanning about 235 m. 
It has been remarked that the central pier 
alone contains enough concrete to cover a 
soccer field to a height of 5 m.
 The uniquely designed bridge takes on 
the shape of a gigantic sculpture. The undu-
lating forms of its piers are highly unusual 
in bridge design. Hadid has explained them 
as alluding to desert dunes. 

Shaykh Zayed 
Bridge, Abu 
Dhabi City, Abu 
Dhabi, United 
Arab Emirates



Figures 11.2.1–11.2.2. The piers of the Shaykh Zayed 
Bridge take on unusual forms for bridge design. 
Its architect, Zaha Hadid, has explained them as 
alluding to desert dunes.
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The Red and Green lines are being realized through a 
design-build contract awarded to the Dubai Rail Link 
(DURL) consortium. The consortium consists of a group 
of Japanese companies—Mitsubishi, Obayashi, and 
Kajima—and the Turkish company Yapı Merkezi.

The consortium appointed the international architectural 
firm Aedas as lead architect to design the metro 
stations and ancillary structures and Atkins Middle East 
as lead designer for civil works.

Under construction, with a first phase consisting of 10 
stations along the Red line completed in 2009.

Construction on the Dubai Metro was 
initiated in 2006, starting with the 52 km, 
29-station Red line. Work on the 24 km, 
18-station Green line, which intersects the 
Red line at two stations, was begun later 
that year. The cost of constructing the two 
lines has reached $7.5 billion.
 The Red line, a good part of which runs 
parallel to the Dubai coastline, serves a 
number of important locations in Dubai, 
including Emirates Towers, Business Bay, 
Burj Khalifa, Palm Jumeirah (via a mono-
rail), Dubai Marina, the Jebel (Jabal) Ali 
Free Zone, and the airport. It includes a 4.7 
km underground stretch with four stations. 
The remaining part of the line runs above 

ground on elevated viaducts. The line has a 
carrying capacity of 32,000 passengers per 
hour, and travel time from one end of the 
line to the other is about an hour.
 The trains are driverless and fully auto-
mated. With the completion of the Green 
line, Dubai Metro will become the longest 
automated metro line anywhere. The trains 
offer three classes of travel: standard class, 
first class, and a class reserved for women 
and children.
 The metro system is expected to eventu-
ally include 318 km of rail lines and carry 1.2 
million passengers per day. In addition to 
the Red and Green lines, the network will 
include a Blue and a Purple line. In order 
to encourage increased use of the system, 
park and ride stations are being constructed 
along the lines, and 268 km of light rail (Yel-
low line) are being planned as feeder lines 
connecting to the metro stations.
 Inauguration of Dubai Metro took place 
on September 9, 2009 (09/09/09), with 
service provided along one-third of the 
Red line. The remaining sections are being 
opened as they are completed. During the 
first month of opening, the system was 
serving almost 60,000 passengers a day. 

Dubai Metro, 
Dubai, United 
Arab Emirates



Figures 11.3.1–11.3.4. The Dubai Metro is the region’s first metro 
system. It eventually will include four lines covering a length of 
318 km, as well as light rail feeder lines covering a length of 268 
km. It will serve 1.2 million passengers per day and will be the 
longest driverless, automated metro system in the world.




