
1. INTRODUCTION
Airline transportation is one of the most important
means of transportation today. The preference for air-
lines has increased not only between continents and
countries but also between cities. The importance of
airlines increases day by day as they are convenient
and comfortable and provide significant time savings
compared to other means of transportation. Airports
are the thresholds where countries are open to the

outside world. Any incident that occurs at airports is
very quickly reported in the world press. For this rea-
son, they are often subjected to terrorist acts. As a
result of these attacks, many people either lose their
lives or are injured and the structures are seriously
damaged. Since it cannot be predicted when and how
terrorist attacks will take place, security measures
should be taken to integrate the structures either in
the design phase or in their current situation. Today,
thanks to modern technology and systems, it has
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A b s t r a c t
Terrorist attacks are increasing worldwide with the impact of developing technologies and war tactics. One of the most com-
mon types of structures where these attacks are carried out is airport structures due to their international visibility and
intense human circulation. Necessary precautions should be taken against possible terrorist attacks both in the planning
and utilization process of airports. In this study, planning and architectural design criteria that can be taken against ter-
rorist attacks are determined by utilizing literature data. Within the scope of these criteria, five airports were analyzed:
Istanbul New Airport (IGA), Ankara Esenboğa Airport, İstanbul Sabiha Gökçen Airport, Antalya Airport, and Izmir Adnan
Menderes Airport. In the selection of the buildings, the buildings with the largest passenger capacity in our country were
preferred. As a result of the evaluations, the strengths, and weaknesses of the structures against terrorist attacks are pre-
sented in a table. According to the findings of the study, most of the airports are located in dense urban areas as a result of
inaccurate predictions of urban growth and development. This makes these structures vulnerable to terrorist attacks. It was
also found that perimeter walls do not provide sufficient visual and physical barriers at airports. Instead of concrete shear
walls, most of the structures are secured with wire fences between concrete pillars. In conclusion, the planning and design
of airports against possible explosions and terrorist attacks should be considered as a whole with its surroundings.
Buildings should be evaluated as a whole with their land, and planning should be realized by taking into account the direc-
tion of urban growth and development.

K e y w o r d s : Airport Buildings; Terror, Terrorist Attacks; Planning Criteria; Explosions.
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become possible to take faster and more comfortable
security measures than in the past. With the help of
technological devices, it is possible to prevent many
possible attacks on vehicle routes, entrances, and
exits for passengers and personnel. However, mea-
sures are still insufficient due to the size, intensive
use, and functional diversity of the buildings.
According to Harris, the dangers at airports are not
only limited to passengers and vehicles but also
increase due to the use of cargo, catering, mainte-
nance and supply services, cleaning services, and sim-
ilar uses. Therefore, security control of all elements
should be ensured to create an effective security level
at airports [11]. Security measures to be taken during
the planning phase of airports are an important para-
meter of the design. Proper planning in terms of
structure, technology selection, and architecture min-
imizes security vulnerabilities.
The use of these structures and their size are effective
in determining the necessary measures and security
measures for airports. Airport structures generally
contain three main functions: transfer of transit or
connecting passengers, passenger transactions (tick-
ets, baggage, etc.), and the transition of passengers
from air transportation to land transportation or vice
versa. The standard spaces that should be available in
airports for these operations are check-in hall, ticket
sales areas, waiting and resting areas, arrivals
and departures hall, flight gate hall, common
areas, air operations area, food and beverage service
areas [4, 16]. In addition to these uses, airports are
now developing to accommodate mixed-use areas
such as hotels, cinemas, restaurants, and shopping
centers. The size of airports varies according to the
location and use of the terminal building and aprons.
Simple, linear, pier, satellite, transit, multiple linear,
and multiple island types are the most common
building typologies (Figure 1). In addition, airports
are also classified in various ways according to their
passenger capacity; airports with a passenger capaci-
ty of 20 million or more are called international air-
ports, those with a passenger capacity of 2–20 million
are called national airports and those with a passen-
ger capacity of up to 2 million are called regional air-
ports [6]. In addition, airports are also classified as
small-scale, medium-scale, and large-scale according
to their scale. Small-scale airports are facilities with
an annual passenger capacity not exceeding 2 million
and provide transportation only between cities. They
usually consist of a rectangular or square terminal
structure, aprons, and parking areas. Medium-sized
airports have an annual passenger capacity of up to

10 million. Apart from the terminal building, they
consist of offices, air traffic control units, aprons, and
parking areas. In large-scale airports, the annual pas-
senger capacity is over 10 million and these structures
provide intercontinental transportation. Apart from
the terminal building, they are quite complex struc-
tures with offices, air traffic control unit, hotel, shop-
ping center, aprons and parking areas. As the scale
and size of airports change, security measures and
precautions must also change according to the condi-
tions. Whereas a local airport needs to be protected
on the basis of a single structure, a large-scale airport
accommodates many structures. When aprons and
runways are included, they correspond to a very large
area. Therefore, the larger the building scale, the
more difficult it is to control and monitor the area.
When the current publications on terrorist attacks

are evaluated within the scope of the study; some
studies have examined the static strength and struc-
tural responses of buildings against explosions [7]. In
some studies, risk analysis of buildings and cost
analysis for structural improvements were conducted
[21, 22, 26]. In their study, Lavy and Dixit [20] identi-
fied areas and elements that pose a security risk
against terrorist attacks in and around public build-
ings. In the study of Öğünç [24], an assessment was
made against terrorist attacks on an urban scale.
Information is given on the possible destruction that
may occur in car bomb attacks depending on the
amount of explosive material and measures to reduce
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Figure 1.
Airport plan types (drawn by the authors)
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the destruction in cities. In Brandt’s [5] study, an
assessment of terrorist attacks against commercial
airports was made. Information on possible threats
and solution proposals is provided. Kaya and Kartal
[14] focused on human and technology factors in air-
port management. In this study, the focus is on air-
ports, which are one of the types of structures most
exposed to terrorist attacks. Airports are attractive
targets for terrorist attacks due to their international
visibility and intense human circulation. It is neces-
sary to determine the existing conditions of the struc-
tures in order to both improve them and to identify
the issues that need to be considered in new struc-
tures. In line with this goal, data and guidelines in the
literature were analyzed in the context of terrorist
attacks. Criteria that should be considered in the
design of airports in terms of planning and architec-
ture are identified. Within the scope of these criteria,
five airports with the largest passenger capacity in
Turkey (Istanbul New Airport (IGA), Ankara
Esenboğa Airport, Sabiha Gökçen Airport, Antalya
Airport, and Izmir Adnan Menderes Airport) were
evaluated and recommendations were presented for
the improvement of existing structures within the
scope of the findings obtained.

2. THE RELATIONSHIP BETWEEN
AIRPORT STRUCTURES AND
TERRORISM
Although the concepts of terror and terrorism are
frequently encountered in many fields, these con-
cepts are defined in different ways depending on spa-
tial and temporal conditions. According to Sönmez
and Graefe [25], terrorism is an act of violence
against civilians or members of the security forces in
pursuit of pre-planned goals. In terrorism, violence is
both planned and organized for specific purposes,
while action is only a tool. Terrorists aim for their
actions to have an impact on the masses and prepare
the ground for chaos [15]. According to
O’Sullivan [23], terrorism aims at a large loss of life
and property, restricting people's freedom of move-
ment, creating an atmosphere of fear and panic,
opposing the state and authority, and harming the
economy. Terrorist acts at airports are carried out in
various ways. It is possible to classify the types of
actions under four headings: suicide bombings, vehic-
ular attacks, hijacking of aircraft, and attacks on the
airport [3]. Thanks to the strict measures taken at air-
ports in recent years, it has become difficult to carry
out terrorist acts on airplanes and airside. Therefore,

the main targets of terrorists have started to be air-
port buildings [5].
In vehicular terrorist attacks, different vehicles rang-
ing from bicycles to trucks are used. The vehicles to
be used are determined according to the target and
the amount of explosives. The percentage distribu-
tion of car bomb attacks in Turkey is as follows: 37%
with cars, 21% with minibusses, 14% with pickup
trucks, 10% with trucks, 8% with bicycles or motor-
cycles, 7% with commercial vehicles, and 3% with
off-road vehicles [24].
Airports play an important role in the service sector
as they provide regional and international connectiv-
ity and are often subject to acts of terrorism due to
their high concentration of people. Terrorists who
aim to create an environment of chaos by disrupting
the structure and functioning of society prefer air-
ports because of the density of people and the securi-
ty gaps in airport buildings [28]. Thanks to techno-
logical developments, airplanes provide easy and
comfortable transportation. Within 24 hours, both
passengers and goods can be transported to the
remotest parts of the world. While these opportuni-
ties strengthen logistical capabilities, they also make
airlines attractive targets for terrorists.

3. SECURITY SYSTEMS IN AIRPORT
PLANNING
In airport planning, technology-supported security
requirements are as much an essential element of
planning as physical and spatial requirements.
During the airport planning phase, security measures
should be included in the design from the very first
stage. Architects and engineers should also consult
security experts and airport authorities for technical
information. Planning should be handled systemati-
cally while taking security measures. The scope of the
security measures to be taken according to the size of
the airports also varies. These measures should be
taken in a way not to delay the passenger, baggage,
cargo, mail, and crew circulation of the airport.
Therefore, flexibility and functionality should not be
ignored while taking security measures during the
design phase. Otherwise, future security needs will
bring extra costs and create new needs in the current
planning. In the planning of security systems, region-
al zoning should be made according to the impor-
tance of the areas requiring security. Especially the
areas with high passenger circulation are the areas
where the danger level is the highest. In addition to
these, air traffic services, radio navigation aids, fuel
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storage areas, and power plants, which have an
important place in air transportation, should also be
protected (Airport Planning Guide, 1987).
Various technological devices are used at airports to
ensure that all kinds of elements passing through the
checkpoints are free from dangers. Speed and time
factors are important for these devices to function
effectively and efficiently. Considering that passen-
gers are increasingly bored due to the prolonged
security procedures, the need for fast and effective
advanced devices and competent personnel who can
use these devices is increasing [14]. Today, a wide
variety of devices are used at airports to meet securi-
ty requirements. The table shows the devices and
their features that can detect passengers entering air-
ports, personnel, baggage, cargo, and hazardous
materials that can be used in terrorist acts. The use of
these devices at airports varies according to security
requirements (Table 1).
For security to be effective and efficient in airport
planning, the issue should be handled as a holistic
system. After determining the required security level,
the areas to be protected at the airport should be
defined. In passenger buildings, unauthorized per-
sons should be prevented from crossing from the
landside to the airside. For this purpose, systems such
as X-ray devices, explosive trace detectors, baggage-
controlled EDS systems, and metal detection portals
should be used to inspect passengers and luggage [2].
The passenger inspection process is the first stage in
which determinations are made about whether the
passengers are suspicious or not. It should not be pre-
ferred to carry out this stage in areas with heavy cir-
culation or near the aircraft gate. Technological sys-

tems such as airport passenger biometric identifica-
tion, smart video systems, trace and odor detection
devices, and blacklists should be used to identify pas-
sengers (Airports Planning Guide, 2015).

3. PLANNING PRINCIPLES OF AIRPORT
STRUCTURES
Airport buildings today are a complex type of struc-
ture that includes various functions such as shopping,
recreation, entertainment, and accommodation
beyond the transportation function. As the diversity
of functions increases, the scale of airports grows and
in some cases, they are even considered as an urban
design problem. They go beyond the scale of a single
building and form an urban environment where many
buildings come together [17]. Aesthetic concerns,
functionality, flexibility, sustainability, and design
approaches in harmony with the environment, which
have gained value in today’s architectural environ-
ment, have also affected airport structures, and these
features have become the design data of contempo-
rary airports.
Airports include aprons, aircraft maintenance and
supply areas, arriving and departing passenger circu-
lation/waiting and resting areas, customs, cargo ser-
vices, security areas, and service areas, and the need
to handle them in an integrated manner, which
involves a very complex planning process.
First of all, the location of the airport is one of the
most important criteria of the planning phase.
Aviation activities, environmental conditions, access
to land transportation, developability/flexibility,
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Table 1.
Security systems used at airports (Homeland Security Research Corp, 2015)

Passenger information It includes databases such as safety databases, driver databases, and the IRS.

X-ray systems It can detect the densities and atomic structure of objects. This device consists of a
unit, display, and control panel.

Explosive monitoring detectors It is an improved version of X-ray devices, offering a three-dimensional image.

Luggage-controlled EDS Detection of explosives in luggage.

Airport perimeter security walls and fences Restricts access from the periphery into the building area.

Smart video systems Includes camera systems.

Blacklists Databases containing information on suspicious persons.

Biometric systems Detects the faces of people entering a building.

Detectors These devices, which are generally used in the entrance-exit areas of facilities, detect
metal objects on people.

Body scanning system It can detect dangerous elements in the human body.

Trace and odor detection devices They detect the possible presence of chemical substances in cargo and baggage. They
are only used in suspicious cases.

Robots They provide data to security stations through face detection software.
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topography, urban development, presence of other
airports, and availability of services are taken into
account in site selection (Airport Planning Guide,
1987, 73). After the site selection phase, airport
designs are divided into airside and landside struc-
tures. On the airside, there are aprons and traffic
control structures. On the landside, there are passen-
ger buildings, cargo services, passenger circulation
areas, and vehicle parks. There are also support ser-
vices such as health centers, fuel stations, power
plants, and flight maintenance areas.

Building Perimeter Design
During zoning planning, areas such as blind spots,
hills due to topographical structure, reeds, and
swamps around the land designated for the airport
can be identified in advance and protection can be
provided at the plan level. Infrastructure applications
should be organized in a way that does not pose a
potential threat to the area. Infrastructure systems
should be organized in a way that does not allow
access to the area and weapons storage. Airports
should be planned so as not to create an urban densi-
ty in the surrounding area and should be separated
from areas of intensive use. In the selection of land
for airports, land with a minimum level of uncon-
trolled areas and areas away from dense residential
areas should be preferred.

Vehicle and Pedestrian Circulation
Access of vehicles to the airport should be prevented
by various solutions such as barriers, landscape ele-
ments, and high sidewalks. Especially uncontrolled
vehicles should be kept away from the building. If the
parking lot area is solved as a separate building, a pro-
tected distance between the risky area and the airport
can be provided. In addition, the location of the streets
and alleys around the building is also important for

vehicle circulation. Multiple perpendicularly connect-
ed streets make it easier for vehicles to exceed maxi-
mum speed limits. Where necessary, speed barriers
should prevent vehicles from accelerating. Ideal roads
are those that are separated from the site by a pedes-
trian road, have no pedestrian access, and run parallel
to the building site (Figure 2).

Infrastructure
All infrastructure lines around the airport must have
at least one backup line. Infrastructure lines that are
damaged in the event of an attack leave the structure
and its surroundings vulnerable and cause disruption
of emergency interventions. Components such as
critical energy distribution locations for emergencies
should be away from main entrances and parking
areas.

Landscape and urban design
Landscaping areas to be created in and around the
building should not create potential hiding and sur-
veillance areas for hazard centers (Figure 3). When
landscaping, areas should be designed in a way that
prevents information about the building and its sur-
roundings from being obtained. Elevated areas are
safer in terms of controlling the area. Insecure,
uncontrollable areas such as water channels, dense
landscape elements, hills, and ridges that can provide
concealment should be avoided. The use of vegeta-
tion on its own may not have a direct impact on the
safety of the structure, but landscape design orga-
nized with safety in mind contributes to its protec-
tion. Urban design elements such as curbstones, plant
tanks, planters, trees, dividers, and electric and light-
ing poles should be used effectively for security as
they restrict access to the building.
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Figure 2.
Effect of street and alley layouts on vehicle speed (drawn by the authors based on FEMA 426)
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Access
Protective barriers not only limit access to the build-
ing and its surroundings but also help to define, ori-
ent and block the building. Access to the building and
surrounding areas should be controlled. Physical bar-
riers, reinforced fences, etc. should be used to pro-
vide controlled access and concrete barriers should
be used to stop large vehicles. For the security of the
perimeter of the building, reinforced concrete curtain
walls should be built to delimit the land; these walls
should be a minimum of 3 meters in height and
should be supported with barbed wire where neces-
sary (Figure 4). Reinforced concrete walls protect the
structure against possible blast effects by reducing
the pressure effect on the structure. In addition,
these areas should be regularly checked by patrol
vehicles. Fences and security walls should be
increased in more security-sensitive areas and these
areas should be monitored by guard stations or cam-
eras (Airport Planning Guide, 2015). In addition,
barriers to be used to prevent vehicle passage should
be 60 cm to 1 meter high as standard. The spacing
between the barriers should be between 110 cm and
120 cm to prevent vehicle passage.

Parking lot
Uncontrolled parking areas should not be allowed
around the building. Designating parking areas in
and around the plot and prohibiting parking on the
periphery of the plot makes it easier to control vehi-
cles. In particular, the greater the distance between
the airport and parking areas, the greater the protec-
tion of the structure against vehicle-laden explosions.
The ideal distance between the building and the
parking lot should be a minimum of 10 meters and a
maximum of 45 meters (Figure 5). In addition, mea-
sures should be taken to prevent the parking of vehi-
cles closer than 50 meters to facilities and structures
at risk of vehicle bomb attacks (FEMA, 2003).

4. ARCHITECTURAL DESIGN CRITERIA
OF AIRPORT STRUCTURES AGAINST
EXPLOSIONS
Architectural measures should be taken against
explosions during the preliminary design phase of air-
port structures or integrated into existing structures.
Depending on the size of the airports, the measures
to be taken vary, but in general, the issues to be con-
sidered are as follows;

Structure Form
When deciding on the building form, simple geomet-
ric forms without sharp corner lines should be pre-
ferred. While the effect of blast waves can be damp-
ened in simple geometric forms, blast waves are more
effective in forms with sharp lines. In addition, con-
cave forms tend to reflect the shock waves generated
by the explosive. Convex forms and circular forms
should be preferred in building forms as they reduce
the pressure of the shock wave (Figure 6). Parking
floors, courtyards, protrusions, occupancy, and voids
on the facade, buildings close to each other and with
large surfaces are also severely damaged by the blast
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Figure 3.
Arrangement of the airport according to line of sight (drawn
by the authors based on FEMA 426)

Figure 4.
Concrete walls and barriers around the airport (drawn by
the authors based on FEMA 427)

Figure 5.
Safe area between the airport and parking areas (drawn by
the authors based on FEMA 426)
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pressure. As a precaution, building forms that will
absorb the blast pressure and cause the least damage
should be preferred. Structures with a narrow surface
area, convex, away from the street-road, and sur-
rounded by trees are safer. Eaves, overhangs, recess-
es, niches, and protruding surfaces in buildings create
pressure absorption points in the event of an explo-
sion. Simpler and plainer forms and surfaces should
be created in building design.

Floor Area
In the design of terminal buildings, the low-rise hori-
zontal settlement should be preferred instead of
multi-story construction. In multi-story buildings,
especially when the load-bearing structural system of
the buildings is damaged, the possibility of the col-
lapse of the building increases and causes great loss
of life and property. Distributing the building units
within the land as much as possible increases the
safety of the structure against explosion risks.

Facade
The shock wave resulting from the explosion spreads
globally and exerts high pressure on the surfaces of
the objects closest to the explosion point. This pres-
sure on the surface grows according to the intensity
of the explosion and is reflected. This explosion pres-
sure on the surface is continuously reflected; howev-
er, the pressure decreases after each reflection.
Surfaces should be covered with pressure-absorbing
elastic material (polyurethane foam, etc.) against
explosions on the facade, and open chimneys should
be arranged to absorb the explosion pressure. The
materials used on the building facade should also be
light, volatile, and resistant to fragmentation. The use
of light materials such as wood and plastic instead of
heavy materials such as stone, brick, and metal
reduces the damage that may occur in explosions.
Materials with a high probability of shrapnel should
also be avoided. Durable materials with natural flex-
ibility should be used.
The outer shell of the building is the most vulnerable

part against explosion hazards. This is because the
outer shell of the building is the first surface to be
contacted by bombs, and since fragile materials such
as glass are generally used, the risk of damage can be
high. Therefore, the number of windows on the
facade should be minimized and the ratio of open-
ness to facade should be limited to a maximum of
15%. In addition, the transparency of the façade
should be greatly reduced with the use of interior
courtyards and atriums where light can be received.
Thus, the glass surfaces on the facade, which have a
high risk of damage in an explosion, will be reduced.
The glass used in these buildings should be resistant
to explosions and tempered and laminated glass
should be used. Prestressed glasses do not shatter in
the event of an explosion and cause less damage. In
addition to the use of non-explosive glass, window
films should also be used as a protective measure
(The American Institute of Architects, 2001).

Material
Building materials must have passed bomb resistance
tests to take precautions against possible terrorist
attacks and must have achieved successful results in
“high security – no damage” protection classes. In
airport buildings, “steel” is generally preferred as a
building material due to its advantages. Therefore,
the structures should be well insulated against fires
that may occur in possible explosions. Since steel is a
material that heats up quickly, load-bearing columns
and floors should be insulated to withstand fire for at
least 2 hours [18]. In addition, materials that have
natural flexibility and can respond better to load
reversals should be used in material selection.
Building materials with a high probability of shrapnel
formation should not be used. Ductile materials with
plastic deformation should be used, especially on
facades. Composite materials are the most preferred
facade materials in this context.

Orientation
Environmental conditions should also be taken into
account for the orientation of buildings. The building
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Figure 6.
Behavior of building forms in blasts (drawn by the authors based on FEMA 427)
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façade should be oriented toward safe points. In
uncontrolled areas, the building surface should be
reduced and surface openings should be kept to a
minimum (Figure 7). Narrow sides of buildings
should be related to uncontrolled areas. Transparent
surfaces should be avoided or minimized as much as
possible in uncontrolled areas on building facades.

Location
Explosion risks should be taken into consideration
when placing structures on the land. Structures
should be positioned in the center of the terrain as
much as possible. Moving closer to one edge reduces
the defense of that area against external threats.
Areas of particular risk should not be close to the
outer periphery of the terrain but should be located
in a central and controllable location. In addition, a
standoff distance should be maintained between the
structure and a potential explosive threat. One of the
most effective protection solutions is to increase the
distance between the structure and the threat as
much as possible. Although there is no ideal distance,
measures should be taken depending on the impor-
tance of the structure and the intensity of use.

Internal Planning
In the internal planning of the building, unsafe areas
should be located as far away from the building as
possible. Controlled and uncontrolled areas inside
the building should be kept separate from each other.
Horizontal and vertical zones should be created, and
zones should not overlap each other. Buffer zones,
reinforced walls, and floors should be left between
them to separate.
Functionally unsafe areas such as the lobby, conveyor
belt, and sales points should be kept away from the
safe areas of the building. Waiting areas and emer-

gency functions within the airport should be separat-
ed from busy circulation areas. Especially insecure
areas such as parking areas should be away from the
main walkways.
In the interior planning of buildings, the use of non-
structural elements such as suspended ceilings, louvers,
metal blinds, etc. that can cause heavy damage in pos-
sible explosions should be restricted. Placing heavy
equipment such as air conditioners near the floors
instead of the ceiling can reduce the damage in possi-
ble explosions. For interior facades, fabric curtains and
plastic blinds should be used instead of metal blinds
and shades. In addition, the joinery used on the facades
should be explosion-proof and bullet-proof joinery.
Interior lighting should be fixed to the ceiling, and work
areas and offices should be located as far away from
windows as possible [8].
Due to the dynamic effect created by the pressure
during the explosion, the slabs and beams are trans-
lated upwards, which causes the slab to crumble and
the structural elements (beams and columns) to artic-
ulate. For this reason, the thickness of the slab and
the amount of reinforcement are important and thick
slabs should be selected. Stub beams, hollow beams,
and joistless slabs should be avoided as they are par-
ticularly vulnerable to earthquake and blast loads. In
addition, prestressed slabs should not be preferred
because they will show brittle behavior during an
explosion [31].

Method
Qualitative research method was used in the study.
Qualitative research generally includes three types of
data sets: data sets that focus on nature and the envi-
ronment, data sets that emphasize the research
process, and data sets that emphasize the way in which
the event or phenomenon being researched is per-
ceived [27]. In this study, the data set emphasizing
nature and environment was used. Descriptive analysis
method was used to analyze the data set. The data
were classified according to the criteria determined
according to the theoretical framework. Findings
related to the classified data were summarized and
summaries were interpreted. Cause-effect relation-
ships between the findings were determined. At the
same time, the differences between the findings are
presented in a comparative table.
In determining the study sample, the first five airports
with the highest capacity in our country were deter-
mined. The data are from the State Airports Authority
(DHMI) for the year 2022. Istanbul Airport (2018),
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Figure 7.
Shaping facades according to risk areas at airports (drawn
by the authors based on FEMA 427)
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Antalya Airport (1998), Istanbul Sabiha Gökçen
Airport (2001), Ankara Esenboğa Airport (1955) and
Izmir Adnan Menderes Airport (1987) are the build-
ings analyzed. The buildings were analyzed through
photographs, project drawings and maps obtained
from Google maps application. The buildings were
evaluated according to their current conditions.
As a result of the examinations, possible problems of
the buildings and their surroundings against terrorist
attacks are identified and recommendations are
developed. The buildings are evaluated within the
scope of planning principles and architectural design
criteria against terrorist attacks determined as a
result of literature analysis. The building environ-
ment, vehicle and pedestrian circulation, infrastruc-
ture, landscape and urban design, access, and parking
areas are evaluated within the scope of the planning
of the buildings. Within the scope of the architectur-
al design of the buildings, building form, floor area,
facade, materials, orientation, location, and interior
planning criteria are analyzed.

5. RESULTS
İstanbul Airport (AGİ)
The city’s third airport after Sabiha Gökçen and
Atatürk Airports, AGI was opened for use in 2018.
The building, which has a capacity of 200 million pas-
sengers, has a T-plan form (Figure 9). A plan has
been developed with the building area in the center
and the aprons around it. Having sufficient access
area between the building and open parking areas
increases the security of the building against possible
terrorist attacks. UV-filtered glasses and aluminum
composite panels were used as facade materials in
the building [19]. The materials used were preferred
to be resistant to explosions. When the facade is eval-
uated in terms of opening ratio, the density of glass
surfaces creates a disadvantage. In the interior plan-
ning of the building, the density of public use areas
draws attention. While shopping streets increase the
usage possibilities of the building, they make the inte-
rior spaces more risky areas against terrorist attacks.
There is no clear distinction between controlled and
uncontrolled areas. Intensive public uses negatively
affects the holistic perception of the area. When the
building land is evaluated, the airport is located in an
area outside the urban settlement areas. This increas-
es the safety of the building. However, the fact that
the refueling units and technical service units are
located on the outer perimeter of the building land
puts the safety of these areas at risk. When the build-
ing area is evaluated in terms of environmental safe-
ty, wire mesh between concrete pillars is used on a
concrete wall whose height varies from place to place.
The perimeter wall poses a risk both visually and
physically against possible attacks.
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Figure 8.
Work flow chart (drawn by the authors)

Figure 9.
İstanbul AGİ Airport (URL 1)
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Esenboğa Airport
The building, which was first opened for use in 1955,
was redesigned by the architect Ercan Çoban in 2006
and took its final form. The building has a construc-
tion area of 293,000 m2 and is located 28 km from the
city center. Access to the building is provided by taxi,
private car, or public transportation. The building has
a linear plan type that develops horizontally
(Figure 10). In the two-story building, the upper floor
serves the departing passengers, and the lower floor
serves the arriving passengers. s. The west wing of the
building is divided into domestic flights and the east
wing is divided into international flights, and the mid-
dle part consists of transition halls [29]. The curvilin-
ear form of the structure tends to reflect the shock
waves generated by the explosives due to its concave
structure. This creates a disadvantage for the build-
ing. In the interior planning of the building, a clear
separation is provided between control points and
service units, also stairs and elevators form a buffer
between these spaces. Within the Esenboğa land,
parking areas are designed in a separate area outside
the airport. Glass and composite panels are used as
materials on the facade of the building. It is not
known whether the glass material is explosion-proof
glass or not. But in general, it is positive that light
materials are preferred on the facade. The density of
the windows on the façade, that is, the opening ratio,
is above the maximum 15% limit. This situation cre-
ates a handicap against possible explosion hazards. In
addition, the eaves in the entrance areas can also
pose a risk of explosions. On the other hand, posi-
tioning risky areas such as the oil office, flight control
unit, and energy facility away from the airport build-
ing and in a central area of the land is a positive
arrangement against terrorist attacks. The building
site is located outside the city center, in an area
where the density of construction is low. There is a
concrete wall approximately 1 meter high on the out-

ermost part of the building site. Above this wall,
there is a wire fence approximately 2 meters high and
barbed wire above it. The lack of high walls against
the effects of explosions makes it easier to see the
building site from the surrounding area and to access
the area in case of a possible attack.

Antalya Airport
Opened in 1998, the building was expanded with new
additions in 2005. Thus, the passenger capacity
increased from 5 million to 8 million. The building
has two floors, a horizontal layout, and an inverted T-
shape in plan (Figure 11). Arriving and departing
passengers access the building from the same level
(URL 2). The concave form of the building has a ten-
dency to reflect blast waves, which creates a disad-
vantage for the building. In the interior planning of
the building, a clear distinction was made between
controlled and uncontrolled areas. Stairs and eleva-
tors form a buffer zone between the spaces. Glass
and aluminum composite panels were used as mate-
rials on the facades of the building. It is not known
whether the glass material is explosion-proof glass or
not. But in general, it is positive that light materials
are preferred on the facade. The openness ratio of
the facade meets the necessary conditions (maximum
15%). The lack of a certain distance between the
entrance of the building and the open parking areas
poses a risk of explosions. The building site is located
in an area with intense urban use. Therefore, it is
located in a risky area against terrorist attacks. Areas
such as refueling areas, flight control, and energy
facilities are located far away from the airport build-
ing and in a central area of the land. On the other
hand, there are approximately 50 cm of concrete
walls outside the building site. On top of these walls,
perimeter security is provided with wire fences
between concrete pillars with a height of approxi-
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Figure 10.
Ankara Esenboğa Airport (Şahin ve Aslanöz, 2022)
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mately 2 meters. The existing perimeter wall poses a
risk against possible terrorist attacks. Both the per-
ceptibility of the building land from the environment
is high and the access to the area is facilitated
through the wire fences.

İzmir Adnan Menderes Airport
The building, which was first opened for use in 1987,
was renovated in 2006. Located 14 km from the city
center, the airport has a construction area of 310,000
m2. It can serve 20 million passengers. In the project
obtained through the competition, the project of
architect Yakup Hazan was selected and implement-
ed (URL 3). In the interior planning of the building,
all visual barriers between the land side and the air
side were removed and complete transparency was
achieved between the two parts (Figure 12). Galleries
and hanging gardens are placed between the land and
air sides. This design approach creates spaces that
pose a risk against terrorist attacks. The building has
a linear form. The concave surfaces in the building
form tend to reflect the shock waves that explosions
may generate. In the entrance area of the two-story

building, bridges provide access to the multi-story car
park areas. The design diversity of the building has
the potential to create risks against terrorist attacks.
Glass and aluminum composite panels was used as
materials on the exterior of the building. It is not
known whether the glass material is explosion resis-
tant or not. As in other buildings, the use of light-
weight materials on the facade of this building is a
positive feature. When the façade is evaluated in
terms of opening ratio, it is seen that glass surfaces
are dominant in the building. When the land of the
building is examined; it is seen that the area where
urbanization has developed towards this area has a
partial density. Units such as refueling areas, flight
control, and energy facilities are located far away
from the airport building but close to the outer
perimeters of the building site. Landscaping around
this area creates potential areas for surveillance and
concealment. The sloping nature of the land also
increases the danger for risky areas. When the
perimeter walls of the building site are examined, it is
seen that border security is provided with wire fences
between concrete pillars. The existing perimeter wall
provides insufficient protection both visually and
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Figure 12.
İzmir Adnan Menderes Airport (URL 3)

a

Figure 11.
Antalya Airport (URL 2)
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physically against possible terrorist attacks. Perennial
trees on the building site also increase the risk poten-
tial against possible terrorist attacks.

Sabiha Gökçen Airport
The airport, which has a construction area of 320,000
square meters, was first opened for use in 2001 and
was renovated in 2009. The structure, which has a
passenger capacity of 25 million, was designed by
Doğan Tekeli and Sami Sisa and was carried out
under the consultancy of ARUP (URL 4). The build-
ing has a plan form close to a square (Figure 13). The
absence of concave surfaces increases the strength of
the structure against shock waves created by explo-
sions. Glass, fiber concrete panels, and wood-like alu-
minum sunshades are used as materials on the exteri-
or of the building. Information on the resistance of
the glass and other materials against explosions could
not be obtained. In terms of the facade openness
ratio, the intensive use of glass poses a risk in terms
of possible terrorist attacks. In the interior planning
of the building, it is understood that clear distinctions
between controlled and uncontrolled areas are not as
legible as in other buildings. The compact form of the
building causes the spaces to be intertwined. When
the building land is evaluated, the open car park area
in front of the building does not have sufficient dis-
tance. The building site is located among the areas
where urban use is intense. Therefore, the surround-
ing of the building is in a risky position against possi-
ble terrorist attacks. Especially the airport building is
located on the periphery of the land and in an area
with dense urban settlement. When the perimeter
walls of the building site are examined, there are con-
crete walls with a height of approximately 2 meters.
Above these walls are wire mesh walls of the same
height and barbed wires above them. The perimeter
wall prevents access to the building site both visually
and physically.

6. CONCLUSION
In the past, terrorist organizations used weapons with
low destructive power, but today, with the use of
weapons of mass destruction, terrorist attacks are
becoming a significant threat to world welfare.
Airports are one of the areas where terrorist attacks
are mostly carried out due to their international visi-
bility, intense human circulation, and economic
importance. Airports, both in our country and
around the world, are heavily exposed to terrorist
attacks. Therefore, it is important to take security
measures against terrorist attacks in airport planning
and should be carefully considered from the first
stage of architectural planning. Otherwise, making
the necessary changes after the construction is com-
pleted is much more costly and restrictive.
In this study, planning and architectural design crite-
ria that can be taken against terrorist attacks in air-
port buildings are determined. Within the scope of
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Table 2.
Analysis of case studies against terrorist attacks in terms of
planning and architectural design criteria (arranged by the
authors)

Buildings İstanbul
Airport

Antalya
Airport

Sabiha
Gökçen
Airport

Ankara
Esenboğ
a Airport

İzmir
Adnan

Menderes
Airport

Building
Perimeter _ _ _ _

Circulation _ _
Infrastructure _ _ _

Landscape and
urban design _

Access _ _ _ _
Parking lot _

Building form _ _ _ _
Floor area

Facade _ _ _ _
Material

Orientation _ _ _ _ _
Location _ _
Planning _ _ _

Figure 13.
Sabiha Gökçen Airport (URL 4)



EVALUATION OF AIRPORT BUILDINGS AGAINST TERRORIST ATTACKS IN THE CONTEXT OF ARCHITECTURE AND PLANNING CRITERIA...

these criteria, five of the largest airports in Turkey
were analyzed. As a result of the evaluations in
Table 2, it has been realized that the airports have
strong and positive qualities in some aspects while
they are lacking in others.
When evaluated in terms of building form, structures
with a linear form create a more efficient usage area
in terms of the separation of controlled and uncon-
trolled areas. Among the airports examined, except
Sabiha Gökçen airport, all other buildings have a lin-
ear form. All the buildings are low-rise and horizon-
tally developed. This is a positive feature against pos-
sible terrorist attacks. However, large surfaces are
usually associated with the entrance of the buildings.
This is undesirable in terms of terrorist attacks, but
large surfaces are more functional in terms of the
intense circulation requirements of airports and the
perceptibility of the buildings.
When the buildings are evaluated in terms of interior
planning, the increase in design diversity, eaves,
recessed-protruding surfaces, glass covers, etc. pose a
risk against terrorist attacks. In addition, the increase
in mixed-use areas and public functions of buildings
creates a disadvantage against terrorist attacks. The
dense shopping areas at İGA Airport not only reduce
the visual perceptibility and wayfinding of the spaces
but also increase the uncontrolled areas within the
building. As public units increase, the control of these
areas becomes more difficult.
When the buildings are evaluated in terms of perime-
ter security, it is found that the perimeter walls defin-
ing the boundaries are inadequate in all buildings
except Sabiha Gökçen Airport. The fact that the
perimeter walls are not shear concrete walls at least
three meters high poses a risk to the security of the
building site. Due to the functional requirements, the
spread of the lands to very large areas increases the
cost of the perimeter walls. Therefore, these areas,
which are often neglected, pose a potential danger to
buildings. In most of the buildings, security is provid-
ed by transparent wire fences. These fences both pro-
vide surveillance of the building and facilitate access
to the site.
At İGA, İzmir, and Sabiha Gökçen Airports, parts
that pose a risk for terrorist attacks are located on the
periphery of the airport land or in areas where urban
use is intense. Risky areas should be located in the
safest central areas of the land.
At Izmir Airport, perennial trees within the bound-
aries of the land create favorable areas for conceal-
ment and surveillance. Planting in airport structures
should be designed with a few perennial plants in a

way that does not allow camouflage and conceal-
ment. Landscaping and planting should be planned
to serve the security of the structure. In addition,
since the direction of urban growth and development
was not accurately predicted, most of the airports are
now located in areas of intensive urban use. This sit-
uation significantly affects the security of structures
against terrorist attacks. As a result, the planning and
design of airports against possible explosions and ter-
rorist attacks is an important issue that should be
considered as a whole with its environment. Building-
specific measures are insufficient against the devel-
oping technological weapons and attack tactics today.
Considering that airports are complex and sophisti-
cated structures that increasingly incorporate a vari-
ety of functions, the scope, and dimensions of the
area to be protected are quite large. Buildings should
be considered as a whole with their land and planning
should be realized by taking into account the direc-
tion of urban growth and development.
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