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Abstract: Examining the economic and socio-cultural impacts of earthquakes, which are natural disasters with hu-
man-induced effects, in the post-earthquake period is crucial in emphasizing the societal effects of earthquakes
and the importance of constructing earthquake-resistant buildings. In the scope of the study, the construction stag-
es and designs of temporary housing projects aimed at meeting the basic need for shelter after an earthquake
have been examined and evaluated. The first stage of the study involved conducting a literature review to examine
earthquake-related definitions, the causes of disasters, and preventive measures. In the subsequent stage, the re-
search consisted of examples previously examined by experts that did not overlook the socio-cultural dimension of
earthquakes. Two countries located in earthquake-prone zones, Turkiye and Japan, were selected as examples and
studied. One of the examples evaluated the potential of an existing structure to meet the needs of its users after
an earthquake, while the other example encompassed container settlements established after an earthquake. In
addition to being fast and practical, temporary housing design should prepare the ground for permanent housing
after an earthquake. It should accurately address the needs by making the right site selection, be user-oriented, and
offer different plan solutions to different users, enabling them to return to their pre-earthquake lives as quickly as
possible. Because post-disaster community health also suffers significant damages, and when a sense of belonging
is not established in the post-earthquake living areas, psychological and sociological problems can arise. This can
negatively impact the transition from temporary housing to permanent housing, affecting the speed of the recovery
process. Within the scope of the study, an evaluation was conducted by examining examples of post-earthquake
housing needs and assessing their potential to meet user requirements.

Keywords: Earthquake, Temporary shelter, Housing, Reconstruction, Process management.

Ozet: insan kaynakl etkileri olan dogal afetlerden depremlerin, deprem sonrasi dénemde ekonomik ve so-
syo-kulturel etkilerinin incelenmesi, depremlerin toplumsal etkilerinin ve depreme dayanikli yapilarin insa edilm-
esinin 6neminin vurgulanmasi acisindan blytk 6nem tasimaktadir. Calisma kapsaminda, deprem sonrasi temel
barinma ihtiyacini karsilamaya yonelik gecici konut projelerinin yapim asamalari ve tasarimlari incelenmis ve deger-
lendirilmistir. Calismanin ilk asamasinda literatlr taramasi yapilarak depreme iliskin tanimlar, afetlerin nedenleri
ve Onleyici tedbirler incelenmistir. Sonraki asamada ise, daha 6nce uzmanlar tarafindan incelenmis ve depremin
sosyo-kulturel boyutunu goz ardi etmeyen ornekler degerlendirilmistir. Deprem kusaginda yer alan iki tlke, TUrki-
ye ve Japonya 6rnek olarak secilmis ve incelenmistir. Orneklerden biri mevcut bir yapinin deprem sonrasinda Kul-
lanicilarinin ihtiyaclarini karsilama potansiyelini degerlendirirken, diger 6rnek deprem sonrasinda kurulan konteyner
yerlesimlerini kapsamaktadir. Gegcici konut tasarimi hizli ve pratik olmasinin yani sira deprem sonrasi kalici konut-
lara zemin hazirlamalidir. Dogru yer secimi yaparak ihtiyaclari dogru bir sekilde karsilamali, kullanici odakli olmali ve
farkl kullanicilara farkli plan ¢ozdmleri sunarak onlarin deprem 6ncesi yasamlarina mumkun olan en kisa surede
donmelerini saglamalidir. Cinku afet sonrasi toplum sagligi da énemli zararlar gérmekte, deprem sonrasi yasam
alanlarinda aidiyet duygusu olusmadiginda psikolojik ve sosyolojik sorunlar ortaya ¢ikabilmektedir. Bu durum gegici
konutlardan kalici konutlara gecisi olumsuz etkileyerek iyilesme sirecinin hizini disurebilmektedir. Calisma kap-
saminda deprem sonrasi konut ihtiyaclarina yonelik drnekler incelenerek kullanici gereksinimlerini karsilama potan-
siyelleri degerlendirilmistir.

Anahtar kelimeler: Deprem, Gecici barinma, Konut, Yeniden yapilanma, SUreg yonetimi.
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| 1. Introduction

An earthquake is an event that occurs when energy gen-
erated by the fracture of the Earth’s crust due to tectonic
or volcanic movements causes the environment and the
Earth to shake in the form of seismic waves (Disaster and
Emergency Management Authority Report, AD: 18 Feb-
ruary 2023).

To minimize the damage caused by earthquakes, it is im-
portant to conduct ground surveys in the region before-
hand, use appropriate materials in building construction,
and raise public awareness. Although these measures
cannot prevent earthquakes, they play a crucial role in
mitigating their effects and consequences (Uzuner and
Akincitiirk, 2020).

Conducting a ground survey in the region where the
building is to be constructed can provide valuable in-
formation on the suitability of the area for building, the
appropriate materials to be used, and the correct ground
design. Construction on structurally unsuitable grounds
can be prevented by carrying out a correct ground survey
in accordance with the rules. To reduce the occurrence of
earthquakes, it is essential to use high-quality materials,
columns that are suitable for the load they will carry, and
appropriate foundation designs. Decisions must also be
made in accordance with regulations.

Raising public awareness is crucial in mitigating the
destructive effects of earthquakes. Individuals who are
knowledgeable about earthquakes are better equipped to
take appropriate action during and after an earthquake,
thereby reducing the loss of life and property damage. It
is important to take these precautions to avoid the sig-
nificant material and moral losses that can result from
earthquakes (Yilmaz, 2012).

Shelter is a fundamental human need and right, as stat-
ed in Article 25.1 of the Universal Declaration of Hu-
man Rights. In cases where individuals are deprived of
this right due to uncontrollable events, such as natural
disasters, their country of citizenship is obligated to pro-
vide for this need and right. According to the Universal
Declaration of Human Rights (AD: 12 February 2023),
individuals who are deprived of their right to shelter due
to natural disasters, such as earthquakes, should be pro-
vided for by the authorities. It is important to note that
earthquakes are natural events beyond human control.

Article 32 of the Regulation on Emergency Aid Organi-
sation and Planning Principles Regarding Disasters stipu-
lates that the ‘Directorate of Public Works and Settlement’,
‘Directorate of National Education, Youth and Sports)
‘Provincial Directorate of Rural Services, ‘DSI local organ-
isation’, “TCK local organisation’, ‘Municipality’, ‘Special
Provincial Administration’ and ‘Red Crescent’ are respon-
sible for providing shelter to survivors in Tirkiye, where
earthquakes are frequently experienced (Regulation on
Emergency Aid Organisation and Planning Principles for

Disasters, AD: 18 February 2023). These solutions provide
temporary tents and prefabricated housing units made
from various materials for short and long-term use. The
post-earthquake temporary construction process can last
up to two years in some cases. When constructing per-
manent settlements in earthquake-prone regions, it is im-
portant to consider the structural characteristics of the
area. Settlements should be built away from fault lines and
earthquake zones, taking into account ground surveys,
morphology, climate, hydrography, and infrastructure
features (Ozdemir, 2004). For instance, following the 2003
earthquake in Bam, Iran, the government implemented
an ‘earthquake risk reduction strategy’. This is achieved
through the use of advanced technology, compliance with
regulations, increased security of public buildings and in-
frastructure, public awareness campaigns, and the estab-
lishment of a competent earthquake response team (Ash-
tiany and Hosseini, 2007). The strategy aims to minimise
losses after a possible earthquake by creating national se-
curity awareness.

The study provides information on the causes of earth-
quakes and the necessary precautions to be taken before-
hand. Additionally, it analyses the post-earthquake re-
covery and reconstruction process from a socio-cultural
perspective by comparing two examples from Turkey and
Japan. The examples prioritise improving society by recon-
structing regions to their former state. Alexander (2014)
emphasises the importance of bringing the parts together.

The study focuses on two of the most seismically active
countries in the world, Turkey and Japan, as samples
(Yilmaz, 2021). One example evaluates the potential of
an existing building to meet the needs of its users after
an earthquake, while the other discusses container set-
tlements established after the earthquake. The selected
example in Turkey focuses on evaluating the potential
of Kahramanmarasg Elbistan Nursing Home to meet the
needs of its users after an earthquake. The designs of
Onagawa Temporary Container Housing in Japan were
evaluated based on user needs in the given example.

2. Material and Method

This study examines the construction stages and designs
of temporary houses built to meet the need for shelter
after an earthquake, using national and international ex-
amples. Firstly, a literature review was conducted on the
effects of earthquakes and the need for post-earthquake
shelter. This text discusses the criteria for constructing
living spaces for earthquake victims. The criteria include
site selection, shelter unit and shelter centre as explained
in Disaster And Emergency Management Authority’s Di-
rective on the Establishment, Management and Operation
of Temporary Shelter Centres. Additionally, the criteria
related to ecology, technology, cost, building physics, spa-
tial organisation, sociology and aesthetics as explained by
various authors are also considered. Based on these crite-
ria, the examples are analysed in terms of individual, pub-
lic, architectural elements, and urban context.
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In the second stage, the samples were selected and eval-
uated. Two sample buildings were chosen from Turkey
and Japan, two of the most seismically active countries
(Yilmaz, 2021). The selected example is the Kahraman-
maras-Elbistan Prefabricated Nursing Home Complex,
which is proposed as a new living space for people who
have no relatives in the event of a devastating earthquake.
This is a pilot study. The selected example is the Kahra-
manmaras-Elbistan Prefabricated Nursing Home Com-
plex, which is proposed as a new living space for people
who have no relatives in the event of a devastating earth-
quake. The Onagawa Temporary Container Dwellings
were chosen as an example because they are multi-sto-
reyed, created by overlapping the units, unlike previously
built containers (URL-1, AD: 24 May 2023).

Figure 1. Proposal for 60-person Kahramanmaras Elbistan Nursing
Home for the elderly (Akyildiz et al., 2018)

Figure 2. Onagawa Container Temporary Housing (URL-1; AD: 24 May
2023)
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2.1. Scope of The Study

The study examines the post-earthquake reconstruction
process through two examples. It covers the scientific
explanation of earthquakes, precautions that authori-
ties and individuals should take before earthquakes, and
the importance of creating social awareness over a wide
time period. The examination is done in the context of
individual, social, architectural, and urban environment
elements.

2.2.Sample Selection

This section analyses the post-earthquake process
through two examples from Turkey and Japan. The El-
bistan Nursing Home in Kahramanmaras, Turkey, was
selected as a pilot example to evaluate its potential to
meet the needs of users left behind in the event of an
earthquake. The evaluation was conducted from an indi-
vidual perspective, taking into account its psychological
and sociological dimensions (URL-2, AD: 13 September
2023). The scenario created was analyzed from both ar-
chitectural and urban contexts, and recommendations
were made regarding the plan layout. They provided
suggestions at the plan level. This example aims to re-
store the mental and physical health of disadvantaged
elderly members of society by considering their wishes
and needs. It addresses the social, psychological, and eco-
nomic effects of the earthquake (Akyildiz et al., 2018).

The Onagawa Temporary Container Complex is a series
of multi-storey containers designed by Shigeru Ban after
the 2011 Onagawa earthquake disaster. It includes units
such as a community centre, market area, and workshop
to meet the social and shelter needs of the users. This ex-
ample is unique compared to other container examples
in Japan. The source (URL-3, AD: 21 May 2023) provides
further information.

3. Findings

3.1. Post-earthquake Processes

Earthquakes occur in the world, leaving deep wounds in
the society, sometimes destroying the whole city, some-
times destroying other cities around it. In addition, the
living space of many living things is destroyed. Earth-
quakes destroy places, structures, equipments and areas
in the city, while destroying a society together. Therefore,
the society has psychological and social destruction as
well as economic and historical destruction. Restoring
the destruction area to its former state as soon as possible
will be possible with the improvement of the society. Be-
cause, the sooner the society affected by the earthquake
can return to its former state, the built environment will
recover with it and begin to regain its former state.

Sociologist Enrico Quarantelli analysed the post-earth-
quake process under 4 headings:

1. Emergency Shelter: It is the type of shelter that covers
the first 24 hours after the earthquake occurs. It is real-
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ised in such ways as taking shelter in a public building,
taking shelter in the house of someone familiar, taking
shelter in a tent, etc. The aim of the disaster officials
during this period is to reach the people trapped under
the rubble in a short time, to help those who need first
aid, to deliver emergency shelter, water, clothes, food,
first aid material to the people in need. At this stage, the
shelter system that can be provided by the officials will be
in the form of emergency shelter. In developed countries,
these shelter systems are public buildings such as hos-
pitals, sports grounds, schools, while in undeveloped or
underdeveloped countries, these emergency shelters are
usually tents or less developed systems since these struc-
tures are also damaged.

2. Temporary Shelter: It follows days and weeks after the
earthquake. During this period, people whose houses were
destroyed meet their accommodation needs in tents, with
relatives or friends, in their own cars, in public buildings,
rental houses, hotels or hostels. Due to the climate in
which the earthquake occurred, epidemics, hypothermia,
security problems, etc., people will not be able to stay in
such areas for a long time. Therefore, it would be better to
move from tents to areas that are more secure, away from
the unfavourable climatic conditions outside, where priva-
cy can be ensured and where people can stay for a longer
period of time. Authorities should provide these accom-
modation units quickly and practically. In addition to the
need for shelter, officials should provide food, clean water,
first aid supplies and undertake the necessary assistance
for the elderly, children, special individuals and animals in
need of help as soon as possible.

3. Temporary Settlement: In cases where the conditions
are not favourable to move to a regular permanent settle-
ment, it is the process lasting from a few months to a few
years in which shelter is provided by providing tents, pre-
fabricated, container etc. systems. In conditions where
there are not enough rental housing, hotels, public build-
ings in the region or when the existing economy cannot
provide enough facilities to accommodate the people in
these places, the process of moving to permanent settle-
ment is prolonged and users are placed in prefabricated
containers that offer fast and practical solutions. A com-
plex is designed where not only shelter, but also common
spaces for socialisation and areas where needs can be
met, and people affected by the earthquake are placed
there. Therefore, this phase is also called “semi-perma-
nent settlement area”.

4. Permanent Settlement: It is the process of settling the
earthquake victims in their own reconstructed, rein-
forced houses or new buildings (Quarantelli, 2000).

3.2. The Role of the Architect in Earthquake

Before the earthquake, architects should use qualified
materials, use columns suitable for the load to be carried,
make appropriate foundation designs, and make deci-
sions in accordance with the regulations while perform-
ing their profession as described in the introduction. In

addition, courses such as “earthquake awareness” should
be taught compulsorily in universities in order to create
awareness and consciousness about earthquakes. In the
process after the earthquake, architects, in cooperation
with the government, can take on roles such as building
damage assessment, site selection in the reconstruction
process, planning stages, material selection and usage
rates, cost and practical solutions in the process of cre-
ating design ideas and providing training to earthquake
victims (Idemen and Sener, 2023).

3.3. Post-earthquake Temporary Construction Process,
Issues to Be Considered in Site Selection

There are some site selection criteria for temporary con-
struction centres after the earthquake. According to Di-
saster and Emergency Management Authority and some
authors, these criteria are explained as follows:

a) According to the Directive on the Establishment,
Management and Operation of Temporary Accom-
modation Centres published by Disaster and Emer-
gency Management Authority in 2015, the criteria
for site selection are as follows (URL-4, AD: 17 Sep-
tember 2023):

+ The temporary settlement is sheltered against ex-
ternal dangers and easy to access to control points,

« Availability of temporary settlement, electricity,
water and sewerage networks,

« Planning the location of the temporary settlement
according to the capacity and service scale of the
centre for the establishment of facilities such as
schools, kindergartens, markets, places of wor-
ship, health centres, psycho-social support service
centres, sports facilities, laundry, drinking wa-
ter waste water treatment facilities, playgrounds,
course areas,

+ The temporary settlement should allow for the
settlement of new units in line with population
growth (it should be flexible),

+ A ground survey should be carried out in the tem-
porary settlement,

+ When selecting the area to be established in the
temporary settlement, it is necessary to select ar-
eas that are not suitable for agriculture and to have
a slope of 2% to 6% at least 3 metres higher than the
rainwater basin, which is expected to accumulate
during the rainy season,

« Attention should be paid to the prevailing wind
direction.

b) According to Ozdemir:

+ The ground of the settlement area should not allow
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liquefaction, should not be permeable and cracked
(ground property).

+ The slope of the ground should be maximum 4%
against possible disasters such as floods, landslides
and erosion (morphological feature).

« Site selection should be made in accordance with
the climatic characteristics of the region and the
prevailing wind direction (climatic feature).

+ The soil should be suitable for excavation for easy
installation of tents and prefabricated systems. At
the same time, it should be permeable in order to
drain rainwater (soil property) (Ozdemir, 2004).

¢) According to Akgiin et al:

» Temporary settlement centres should be away
from external threats, easily controlled by the gov-
ernment and easily accessible to settlements.

+ Ground survey should be done.

» Damage to the environment during settlement
should be minimal.

«+ Access to clean water should be easy.

« The selected locations should be state land and an
agricultural area should not be selected as much
as possible.

» Under all circumstances, there should be a road
that can be accessed. If there is not, a suitable road
design should be made.

« There should be no stagnant water, swamps, volca-
noes that may cause epidemics in the vicinity.

+ Market, school, kindergarten, health structure,
worship areas, sports facility, social support cen-
tres, children’s playgrounds etc. Structures should
also be included in this facility.

+ Planning should be made to allow for a possible
population increase (Akgiin et al.,6 2018).

3.4. Design Objectives and Criteria of Post-Earthquake
Temporary Housing Units

The purpose of designing temporary housing units af-
ter an earthquake is to provide shelter for the affected
individuals until permanent housing is ready. However,
this process may take several months or several years
depending on the destructive effect of the earthquake.
Therefore, while designing these housing units to provide
shelter, other social and psychological needs of the users
should also be considered and additional units should be
designed to meet these needs. At the same time, it is also
important that these temporary units can be easily dis-
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mantled and stored so that they can be reused when nec-
essary after the permanent housing units are designed
(Arslan, 2009). Therefore, many criteria were determined
while designing these units. According to the Directive
on the Establishment, Management and Operation of
Temporary Accommodation Centres published by Di-
saster and Emergency Management Authority in 2015,
the criteria are divided into two categories except for the
site selection criteria (URL-4, 17 September 2023):

1. Criteria for the shelter centre

» There is a distance of at least 8 metres between the
entrance door of the containers and tents in the tem-
porary settlement.

+ The width of the main roads in the temporary settle-
ment is at least 15 metres and the width of the side
roads is at least 10 metres.

+ The main streets of the neighbourhoods in the tem-
porary settlement may be paved with asphalt or cob-
blestone.

+ Neighbourhoods are established from the appropri-
ate number of containers and tents to be determined
in the temporary settlement, and it is essential to ac-
commodate a single family in containers and tents
other than collective tents.

.

Dining halls, dormitories and similar common areas
in the temporary settlement can be built in prefabri-
cated structures.

+ Semi-closed areas are created for garbage containers
in the temporary settlement.

« Containers and tents in the temporary settlement
are set up under the supervision of an urban planner.

+ A guard post is set up at the entrance of the tempo-
rary settlement for security control. X-ray doors and
a sufficient number of body search detectors are pro-
vided at this guard post for the purpose of controlling
the entrances and exits to and from the centre.

2. Criteria for the units

« For tents or containers, the covered area per person
should be 3.5-4.5 m?,

+ The height of the containers from the ground should
be 30 cm,

« Use of materials suitable for climatic conditions,

+ Tent or container, electricity can be delivered to all
units,

» Containers and tents should be made of fire-resistant
materials (Disaster and Emergency Management,
2015).
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In addition to Disaster and Emergency Management’s di-
rective, there are some other criteria that should be con-
sidered when making settlements in order to ensure that
the users who are aimed within the scope of this study
regain their individual and social selves. The opinions of
different authors on this subject are compiled below.

1. According to Forouzandeh et al:

+ Providing comfort and well-being,
+ Providing mental support,

+ To provide multiple functions to the spaces as much
as possible,

+ Paying attention to local and environmental factors,
+ To make sure that it is sustainable,

+ Designing the units according to the number of us-
ers,

» Easy access,
+ Providing places suitable for various cultures,

+ Providing recreational and socialising areas (Forou-
zandeh et al., 2008).

2. According to Sener and Altun:

a) Criteria related to ecology,

+ Ground layout and environmental impact
b) Technology related criteria,

« Structural performance

« Storage

-

Assembly
« Resistance to destruction

c) Cost related criteria,

d) Criteria related to building physics,
« Indoor climate comfort

+ Indoor air quality

-

Heat, light, sound and waterproofing
« Fire insulation
+ Floor insulation

e) Criteria related to spatial organisation,

+ User-friendly design
« Flexibility
f) Criteria related to sociology,
+ Visual communication
« Security
+ Psychological effects after disaster

g)Criteria related to aesthetics (Sener and Altun, 2009).

3. According to Avlar:

« Suitable for geographical region and climate con-
ditions,

+ Being healthy and hygienic,

+ Made of qualified and durable products

» Can be protected from various external influences
+ Environmentally friendly,

+ Renewable and sustainable,

+ To meet the personal, social and community needs
of earthquake victims,

« Providing spaces shaped according to the number
of different users,

» Ensuring privacy,
+ Providing visual and auditory comfort,
« Security,

« Fast and easy transport, installation, dismantling
and storage (Avlar et al., 2023).

While designing shelter units, attention should also be
paid to the design of these units. Especially after disasters
with large-scale destruction, the temporary sheltering
process can be prolonged. Therefore, these units should
include common areas (market area, square, children’s
playgrounds, etc.) that provide environments where indi-
viduals can be together when we consider public health.
In this way, individuals will get out of the negative con-
ditions they are in more easily with the social support
of being together. At the same time, schools, workshops
and courses should be opened in order to ensure that in-
dividuals can continue their education from where they
left off in order to ensure that they return to the routines
of the society outside of the places that allow these natu-
ral gatherings, and individuals should be able to continue
their lives in a healthy way from where they left off (Vural
Arslan & Giilay, 2023).
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Earthquakes affect individuals psychologically and so-
ciologically as well as economically. In the aftermath of
an earthquake, remedies are generally sought only for the
economic dimension of the earthquake, ignoring this sit-
uation. In the continuation of this situation, although in-
stant solutions are produced, deep traces may remain in
the psychological health of the society. Individuals who
fulfill their wants and needs according to certain rou-
tines before the earthquake become completely unable to
meet these habits, wants and needs after the earthquake.
As a result, people may first start to fight a psychological
war individually, and then, if a solution is not produced,
a social collapse may begin to occur. Rebuilding societies
with strong ties to the past after a disaster can be more
challenging than rebuilding from scratch. Therefore, the
priority in the post-earthquake reconstruction process is
to be fast and practical, but it is important to examine the
community in that region and determine their culture,
routines, wants and needs.

There are practices where institutions/organizations/
volunteers meet with the people in the region in the
post-disaster construction process. After a flood disaster
in India, shelters were designed to be used temporarily
by individuals. Before the design of this shelter, an in-
terview was held with the people living here and their
wishes were determined. Following the design process, it
is evident that the needs of individuals have been met in
accordance with their wishes. As a result, they can more
easily overcome the negative psychological effects of the
flood disaster by being together. It has been concluded
that individuals who are together feel safe and at home
(Dev & Das, 2020). This research shows that the way in
which the basic needs of individuals are met, the involve-
ment of the individual in the design process, and the con-
sideration of their wishes and needs play a major role in
post-disaster reconstruction.

A study was conducted on the reconstruction of build-
ings in Indonesia after a tsunami. People were inter-
viewed for this research. According to the interview, it
was concluded that the reconstructed buildings did not
have the same atmosphere as the buildings they lived
in before the tsunami, that their food was tastier even
with the dirty coal residues in the old kitchens, and that
they had difficulty living in them because they were
not designed in special sizes for individuals. Residents
of this region expressed their dissatisfaction with their
lives in the new buildings after the tsunami. This shows
that when reconstruction is carried out, specific designs
should be made for the location and user group, taking
into account the socio-cultural structure (Rahmayati,
2016a; Rahmayati, 2016b).

Since the reconstruction process may be prolonged due
to adverse conditions, needs will increase, differentiate
and change day by day. In many cultures, people tend to
live together after disasters such as earthquakes, etc., ei-
ther out of necessity or because of the negative situation
experienced. In order to respond to this, the units to be
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built should be able to be combined, separated, added on
top of each other, disassembled and reassembled, stored
and reused when needed. This change and transforma-
tion process will both provide flexibility to the design by
providing different solutions for different user profiles
and respond to the needs in an easy way ( Efe & Dostog-
lu, 2022; Avlar et all., 2023). New construction generally
needs to be fast and practical. Therefore, the use of ma-
terials produced on site or existing materials will give
faster results. This has been found to be positive in terms
of sustainability and it will be more difficult to bring ma-
terials from elsewhere as transportation will be a prob-
lem due to the earthquake. However, fully prefabricated
fabricated containers are usually repetitive units trapped
in a mold. They are therefore inflexible and respond to
the need to a certain extent. However, semi-prefabricated
products, such as those brought in pieces and assembled
in the earthquake zone;

+ Provide flexibility because they can be combined in
desired shapes and move easily,

+ Less costly,

+ The fact that it merges in that region creates a posi-
tive socio-cultural impact by enabling individuals to
participate in the design (Abulnour, 2014).

In connection with the strategy of developing new func-
tional solutions, it is known that producing flexible solu-
tions is an effective method in residential use. In this
process, flexible space production and construction tech-
niques are thought to facilitate the development of spatial
solutions and spatial transformations depending on the
socio-cultural structures of the building and its users.

3.5. Kahramanmaras-Elbistan Prefabricated Nursing
Home Complex

Surrounded by water on 3 sides and connected to land
on one side, Tiirkiye is an earthquake zone with a loca-
tion that includes three major fault lines. Therefore, many
major earthquakes have been experienced from past to
present (Isci, 2008). One of these three major fault lines
is the Eastern Anatolian Fault Line, which passes through
the province of Kahramanmaras. In this section, Akyildiz
et al. report “A Case Study on Meeting the Temporary
Accommodation Needs of Elderly Disaster Victims: Kah-
ramanmaras-Elbistan The Elbistan Nursing Home in the
region was chosen as a pilot home to analyze the Kahra-
manmarags-Elbistan Prefabricated Nursing Home Com-
plex, which was designed in preparation for a potential
earthquake in Kahramanmaras (Akyildiz et al., 2018).

Earthquake creates many material and moral negative
effects on all groups of the society. According to the
researches conducted after the major earthquakes that
occurred worldwide in the past (for example, in Japan,
China and Italy), the groups most affected by the earth-
quake are the elderly, children and special individuals.
Because these groups in the society are individuals who
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cannot easily adapt to the changes in their environment.
In 2004 Canada 13th Earthquake Conference, a rank-
ing was made according to people’s ability to adapt to a
possible earthquake. The elderly are at the top of the list,
followed by individuals with special needs, those who are
financially disadvantaged, and those who lack sufficient
knowledge (Akyildiz et al., 2018).

In his book Developmental Psychology written by Onur
in 1995, in his chapter on the elderly, he discussed the
psychology of the elderly after the earthquake. Onur men-
tioned that after a possible earthquake, the elderly, who
are disadvantaged individuals of the society, receive psy-
chological blows, cannot easily adapt to change and have
problems in returning to their daily lives. According to
some scientific researches and statistics conducted after
the earthquake, some groups of elderly individuals under
different conditions were examined and then their capaci-
ty to adapt to the environment was measured. As a result,
it was concluded that the mental and physical health of the
elderly who tried to maintain their old habits and started
to live in the old buildings repaired or reconstructed in
the area where they lived before the earthquake was better
than the elderly who tried to live in a completely different
environment by gaining new and different habits (Onur,
1995, p.124). These statistics and researches show that; in
order to prevent an increase in losses after a possible earth-
quake and for elderly individuals to continue their lives in
a healthy way, they should continue their routines in living
conditions similar to their pre-earthquake lives. Within
the scope of this example, it is aimed to ensure that elderly
individuals can return to their lives with minimal damage
after a possible earthquake. For this reason, it is aimed to
ensure that elderly individuals are away from the fear and
loneliness psychology caused by the earthquake by design-
ing spaces where they can be together. In this section, site
selection, design objectives, design criteria, conclusions
and recommendations for the nursing home complex are
presented.

3.5.1. Site Selection Criteria for Kahramanmaras-
Elbistan Prefabricated Nursing Home Complex

In the implemented projects, site selection is made in
line with the criteria decided by Disaster and Emergen-
cy Management Authority. Kahramanmaras Nursing
Home example is an unimplemented study. Therefore, in
this example, only the design issue is considered and it
is stated that the necessary site selection (if it is desired
to be implemented) should be decided by Disaster and
Emergency Management Authority. Although the exact
location for this pilot study has not been determined,
there are general and basic criteria stated by various au-
thors. These are:

» Accessibility,
« Suitable size,

+ Proximity to the homes of affected users,

« Infrastructure conditions,

» Land drainage,

.

Soil permeability,

.

Physical layout and environmental configuration,

.

Prevailing wind direction,

.

Cultural heritage issues,

.

Proximity to road networks,

.

Suitable distance from polluting industries,

.

Culture, tradition and composition of population
groups,

» Vegetation,

.

Security and protection,

+« Communication service,

.

Proximity to assistance services,
+ Convenient distance for easy water supply,
+ Convenient distance to medical centres,

+ Appropriate distance to hazardous areas (Bologna,
2006; Soltani et al., 2015).

3.5.2. Design Objectives and Design Criteria of
Kahramanmaras-Elbistan Prefabricated Nursing Home
Complex

Prefabricated system was chosen as the construction sys-
tem in the nursing home complex. Because, apart from
the known features of the prefabricated system (modu-
larity, easy installation, low cost, short construction pe-
riod, utilisation of wastes, etc.), the fact that the prefab-
ricated system is generally single-storey and local plays a
positive role in the adaptation process of elderly individ-
uals. At the same time, since accessibility is an important
issue for these individuals, the prefabricated system can
easily provide this (Amani and Niyazi, 2018).

While designing the prefabricated modules, the primary
aim is not to isolate the users from the social environ-
ment of the existing 60-person nursing home in Elbistan.
Because many of the elderly people who were relocated to
other provinces after the Marmara and Van earthquakes
had difficulties in adapting to their environment. There-
fore, the priority is to keep the routines as similar as pos-
sible and to avoid trying to place them in an unfamiliar
environment (Akyildiz et al.,, 2018).

The units to be built should respond to the routines of the
elderly and ensure that their needs are easily accessible.
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Since the primary goal is to help them overcome the psy-
chological negativities brought about by the earthquake,
to continue their lives as before, and to return to the so-
cial life they are used to, it is important that the spaces
can be adapted to their previous state. This can be easily
achieved thanks to the flexibility and openness to change
and transformation provided by the prefabricated system
(Akyildiz et al., 2018). Considering the user comfort and
sense of belonging mentioned in the criteria, shelter de-
sign to create a friendly and familiar environment will
also facilitate the healing process of users through settle-
ment (Dev and Das, 2020).

Nursing homes usually have single rooms. However,
since this complex was designed after an earthquake, it
was designed for two people in order to prevent the el-
derly from feeling lonely due to psychological problems
that may occur. There are three main spaces in the mod-
ule: living area, WC-bathroom and windbreak. The liv-
ing modules are accessed through a common windbreak
serving 4 elderly people and two separate rooms are ac-
cessed through separate doors. The rooms are designed
to allow wheelchair access in accordance with the acces-
sibility regulations. There is a kitchen sink, mini bench
and refrigerator, wardrobe, desk, chair and TV in the
room to meet daily needs. Thus, elderly individuals can
easily meet their daily needs without leaving their living
spaces (Akyildiz et al., 2018).

b s
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Figure 3. Prefabricated House Plan (Akyildiz et al., 2018)

Except for the living modules for elderly people, other ad-
ministrative, social and technical modules were designed
based on the m’s of the pre-existing Elbistan Nursing
Home. These modules are,

+ 8 module administrative staff room

+ 4 module cafeteria

« 10 module staff room

« 4 module social area
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+ 6 module technical volume
+ 8 module hobby areas
+ 32 module is a living space (Akyildiz et al., 2018).

Living modules consist of 2 rooms for 2 persons (Figure
3). It contains basic living spaces for a possible post-earth-
quake settlement. The dimensions and m? of the modules
are designed in accordance with the “accessibility regu-
lation” for elderly use. According to this regulation, the
important items for the Nursing Home Complex are as
follows:

+ Entrance doors should be made of lightweight ma-
terials so that elderly people do not have difficulty
pushing.

+ Toilets should be dimensioned to allow wheelchair
maneuvering (Q=at least 150 cm) and should have
grab bars.

+ The corridor and transition areas should be 120 cm
clear for wheelchair maneuvering (Republic of Tiir-
kiye Ministry of Family and Social Services Accessi-
bility guide, AD: 20 May2023).

Figure 4. Kahramanmaras-Elbistan Prefabricated Nursing Home Com-
plex (Akyildiz et al., 2018)

Apart from the living modules, the living and adminis-
trative units of the institution staff are also located near
these living spaces. In addition, spaces that contribute to
socialisation such as dining hall and hobby rooms are also
located in this complex. An inner courtyard was created
while placing the modules. This enabled individual to be
together and intertwined with nature. The presence of
these spaces in this nursing home complex helps to im-
prove the psychology of the user by enabling elderly indi-
viduals to continue their routines from where they left off.

3.6. Onagawa Temporary Containerised Housing
In Japan, which consists of 4 islands surrounded by the
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ocean and where most of the active volcanoes in the
world are located, approximately 1500 earthquakes oc-
cur annually. When these earthquakes occur on or under
the ocean shore, they generate giant waves called tsuna-
mis (URL-3, AD: 21 May 2023). One of these earthquakes
was the earthquake that occurred on 11 March 2011 in
Onagawa town of Miyagi Prefecture, Japan. This region
was severely damaged after the tsunami generated by
the earthquake. Although many emergency shelters were
provided immediately after the earthquake, the shelters
provided were not sufficient because the town of Onawa-
ga was completely flooded. Therefore, architect Shigeru
Ban designed a different temporary housing complex
for the users whose houses were damaged by the earth-
quake. The reason for this difference is that it is the first
multi-storey temporary container complex designed in
Japan (URL-1. AD: 24 May 2023).

In this section, the progress of the temporary housing
process, site selection decisions, design objectives, de-
sign criteria, conclusions and recommendations will be
discussed.

3.6.1. Site Selection Criteria for Onagawa Temporary
Container Houses

Immediately after the earthquake, the authorities pro-
vided containers, which are emergency shelters, to
the region. These ready-made containers require a flat
ground. However, since the town was flooded and there
was no solid, flat land of sufficient size, the containers
provided were not enough for the earthquake victims.
Therefore, a different solution was needed. Architect
Shigeru Ban proposed a complex where the containers
are stacked on top of each other for 3 floors (Figure 5). In
this way, he thought that it would require less space on
the ground and rise upwards to provide living space for
a larger number of users. As a result of these decisions,
the containers were stacked 3 storeys on top of each other
and positioned on an intact flat area of Onagawa (Figure
6). Processes such as site selection and container supply
are carried out by the governor’s office. However, since
approximately 189 families were left homeless in Onaga-
wa after the earthquake, these processes were managed
together with the governorship and the mayor in order to
accelerate the process (URL-1, AD: 24 May 2023).

3.6.2. Design Objectives and Design Criteria of Onagawa
Temporary Container Houses

After the earthquake, many people became homeless due
to the fact that the standard containers provided by the
government could not meet the needs of the users and
there were not enough of them, which revealed the need
for a new temporary shelter complex. Since many people
were left on the streets, the installation of this complex
should be fast and practical. Therefore, ready-made con-
tainers were brought to the region. Thus, the construc-
tion period will be shortened and the cost will be low.
As mentioned in the previous sections, these containers
need to serve a large number of people and there is no
space on the ground (flat land) to accommodate the num-

Figure 5. Onagawa Temporary Container Housing Complex (URL-1,
AD: 24 May 2023)

Figure 6. Onagawa Temporary Container Complex Positioned on Flat
Land (URL-1, AD: 24 May 2023)

ber of users. Therefore, Shigeru Ban designed a 3-storey
complex by overlapping the containers. Thus, the open
spaces formed between the containers will provide light
to the living units on the one hand and social areas on the
other (URL-5, 24 May 2023).

While time, space and budget are normally the main
considerations in the design of temporary housing, Ban’s
priority has been to ensure that the design meets the
needs and desires of the users. For this reason, he did
not consider all users in the same category, but went for
different plan solutions to serve different family types.
Plans of 19.8 m* were designed for singles or couples, 29.7
m? for families of 4 people and 39.6 m® for families with
more than 4 people. Ban realised that there was a storage
space problem in the emergency shelters provided by the
government. Therefore, in the containers he designed, he
aimed to eliminate this clutter and make people feel like
they are at home rather than staying as guests in a tem-
porary place by installing many wall-mounted cabinets
and shelves as a precaution against a possible earthquake.
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Figure 7. Delivery of Ready Containers to the Region (URL-6, AD: 24
May 2023)

Another issue that Ban cares about is to ensure that the
users affected by the earthquake come together and heal
the wounds of the earthquake and to ensure that the us-
ers can continue their lives from where they left off as
quickly as possible psychologically. For this reason, he
designed a community centre-workshop, market, market
area that will enable people to meet among the contain-
ers and meet all kinds of needs (education, clothing, food,
etc.) such as market-school located in remote parts of the
city. As mentioned in the example of Kahramanmaras
Nursing Home, the more people start to live together and
socialise, the easier they will be able to return to their old
lives. Thus, the wounds of the earthquake can be healed
together (URL-6, AD: 24 May 2023).

4. Discussion and Conclusions

The aim was to redesign the living spaces of Elbistan
Nursing Home users in Kahramanmaras in prepara-
tion for a possible earthquake scenario. The province
has a fault that has not produced an earthquake for
500 years, making it highly susceptible to earthquakes.
A major earthquake is expected (URL-8, AD: 20 May
2023). While designing, the main priority is to restore
the physical and mental health of elderly individuals
after an earthquake with minimal damage and to mit-
igate its effects. Therefore, the design aims to maintain
the comforts and routines of the previous nursing home
for the elderly as much as possible without altering them
(Akyildiz et al.,, 2018).

The study found that not only functionality but also user
emotions and habits were given importance, which is a
positive outcome. In designs created after sudden events
such as earthquakes, the priority has traditionally been
to quickly meet the necessary functions. Unfortunate-
ly, the psychological dimension of earthquakes is often
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Figure 8. Social Space (community centre, market area, workshop)
Complex Providing Parking (URL-1, AD: 24 May 2023)

overlooked. However, this study found that prioritising
the psychological dimension of earthquakes had a posi-
tive impact on evaluations.

It is considered positive that the needs of individuals who
are unable to leave their homes due to certain restric-
tions, such as being bedridden or elderly, can be met in
a single area. This can be achieved by separating the ar-
eas of movement such as eating, drinking, working, and
dressing from the areas of immobility such as lying and
sleeping within the same living space. The toilets should
also be located in these living modules. This approach
ensures a logical and efficient use of space for those with
restricted mobility. A complex with living modules has
been designed to meet the needs of elderly people with-
out requiring them to leave the module. This design al-
lows for staff and elderly people to be together, and for
all users to gather in common social areas. The aim is
to provide an environment where elderly individuals can
continue their lives, apply their old habits, and avoid the
fear of death and loneliness caused by earthquakes.

The site plan intended to create an inner courtyard, but
the social and hobby areas were located far from the liv-
ing units. Figure 10 shows that the inner courtyard can
be expanded to accommodate social and hobby areas in
a semi-open and spacious manner. By relocating the liv-
ing units to face the inner courtyard and maintaining the
position of the administrative and personnel units, it is
possible to create spaces that promote togetherness and
avoid turning away from the inner courtyard.

The Onagawa Temporary Container Housing example
demonstrates that an architectural approach that prior-
itizes aesthetics can be achieved with low cost and few
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Figure 9. Different Plan Solutions (URL-6, AD: 24 May 2023; URL-7, AD: 22 May 2023)
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Figure 10. Proposed Site Plan (Prepared by the authors)
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materials. Government-provided shelters are often fo-
cused on process and cost rather than user needs and
desires, which fails to adequately support disaster survi-
vors. Ban has designed a low-cost, user-oriented solution
that maximizes capacity and allows for socialization. He
offers various plan solutions tailored to different users.
The fact that private spaces such as the bedroom and
master bathroom are hidden in the plan solutions was
positively received. While urgent solutions are necessary;,
it is important to note that the architect has prioritized
privacy concerns. This highlights the importance of con-
sidering all relevant factors during the design process.
Additionally, the inclusion of socialization areas in the
complex should be carefully considered, as function-ori-
ented solutions are typically developed during emergen-
cies such as earthquakes. Additionally, the inclusion of
socialization areas in the complex should be carefully
considered, as function-oriented solutions are typical-
ly developed during emergencies such as earthquakes.
However, it is important that individuals are able to re-
sume their previous routines and lifestyles as soon as
possible after an earthquake. This is because earthquakes
can have a psychological impact on society, which can
affect overall health. In the case of Onagawa, the consid-
eration of psychological factors and the design of social
spaces to improve the well-being of the community were
viewed positively. In the case of Onagawa, the consid-
eration of psychological factors and the design of social
spaces to improve the well-being of the community were
viewed positively. Although it was originally designed as
a temporary solution, this example has served as a basis
for permanent neighbourhoods due to its resemblance
to modern communities, fulfilment of basic and social
needs, and consideration of user requests (URL-9, AD:
22 May 2023).

5. Recommendations

Although earthquakes are natural disasters, their de-
structiveness is largely determined by the quality of
buildings. Therefore, during the construction of build-
ings, it is important to conduct a thorough ground survey
and select suitable land that is appropriate for the climate
of the region. Additionally, making the right structural
decisions is crucial. In addition to structural consider-
ations, losses during earthquakes can also be exacerbated
by human factors. For instance, in a building with resi-
dential units on the upper level and commercial units on
the lower level, even if all regulations are followed in the
residential area, the commercial units may cause damage
to the load-bearing elements for their own benefit. It is
essential to implement control measures to avoid such
issues.

Although it is not possible to prevent earthquakes, tak-
ing precautions beforehand can mitigate their effects and
prepare for the post-earthquake process. Following these
precautions, the issue of shelter for users will arise after
the earthquake and debris removal. Processes to address
this problem begin after the earthquake. It is important
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Table 1. Comparison of Kahramanmaras Elbistan Nursing Home

Complex and Onagawa Temporary Container Complex.

Kahramanmaras  Onagawa
Features nu rlzslizlgtr?g me T(?;?]Ec);)i?ezr 1},
.................................................................. complex Complex
site unclear plain
implementation - +
temporariness/permanence persistent temporal
capacity 64 person+ staff 189 unit
construction time unclear 14 weeks
building system prefabricated  prefabricated
number of floors 1 3
different plan analysis - +
common use areas + -
social house-dwelling + +
additional units to the dwelling + +
pedestrian way + +
parking space/surface street +
user psychology taken into account + +

to consider this problem from various perspectives, not
just economic. As demonstrated in the case studies of
Kahramanmaras-Elbistan Nursing Home and Onagawa
Temporary Housing Complex, itis important to approach
earthquake design from a sociological and psychological
perspective. The design should consider the needs of the
users and aim to create spaces that facilitate a return to
their previous routines and promote adaptation. As cor-
rect and effective temporary housing design is crucial for
the success of permanent housing, it should be both fast
and practical, while also meeting the needs of different
users by offering various plan solutions. The ultimate
goal is to enable people to return to their pre-earthquake
lives as soon as possible. Disasters such as earthquakes
can have a severe impact on public health, and the heal-
ing process can be hindered when people do not feel a
sense of belonging in their temporary living spaces. This
negatively affects the recovery process and slows down
the transition from temporary to permanent housing.

Designers and authorities should take into consideration
the socio-cultural needs of the users as well as the tech-
nical criteria for construction and physical requirements
in the post-disaster reconstruction process. These crite-
ria are

+ Belonging (providing spatial requirements to reflect
the pre-disaster cultural background),

o Accessibility (providing spatial requirements that
can respond to different user characteristics before
and after the disaster),

+ Flexibility (Providing spatial adjustments after mov-
ing to permanent housing or as a result of changing
needs)
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+ Designing spaces with different functions (providing
spatial requirements that will help ensure the conti-
nuity of users’ living standards)

+ Social communication and interaction (providing
spatial requirements that will enable users to reach
pre-disaster living standards),

+ Spatial comfort and user requirements (providing
spatial requirements that can ensure the achieve-
ment of pre-disaster space standards) in the form of
a basic need.
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