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Abstract

Post-disaster management and reconstruction are complex processes which
have many phases and actors working in order to recover the damage. Sheltering
is one of the many problems in post-disaster management. Disasters leave tens
of thousands homeless each year in need of rapid solutions for mass-housing or
sheltering.

In Turkey, earthquakes occur frequently and cause heavy damage in settle-
ments. Preparedness for these earthquakes and ability of rapid recovery play
crucial roles in order to minimize the damage. Lessons learnt from previous ex-
periences such as Kocaeli and Van earthquakes in Turkey in 1999 and 2011 re-
spectively are valuable.

Post-disaster shelter with a variety of features to meet the needs of the survivors
is designed. In the need of very large numbers of shelters, the accumulation of
ideas and projects produced create a valuable library both in unit and neighbor-
hood scale. Different projects used different criteria in order to design these shel-
ters. All these criteria are taken into consideration and evaluated and with previ-
ous earthquake experiences a set of criteria is selected. The projects produced in
ITU’s graduate program are assessed according to the selected criteria, producing
alternative houses for different user-household scenarios and formation of the
modules.

CPoDS (Container Post-Disaster Shelters) is also detailed which is a tool to
generate temporary shelters with containers. The generation is made by a produc-
tive system which produces alternatives for different communities.

Keywords
Post-disaster shelter, Temporary shelter unit, Digital design, Generative system,
Container.
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1. Introduction

Natural disasters, such as earth-
quakes, tsunamis, hurricanes, floods,
etc., cause loss of life and damage the
property all around the world. The se-
verity of the damage differs based on
the size of the affected population, as
well as the level of development. Espe-
cially in developing countries which
have high population densities, the
damage can be catastrophic where in
many cases the responses are inade-
quate and late. Preparedness for these
disasters and ability to recover rapidly
play crucial roles in order to minimize
the damage. Post-disaster management
and reconstruction are complex pro-
cesses which have many aspects, need
resources, seek various skills and ex-
perience and they require involvement
from different actors. There are many
organizations and agencies (govern-
mental, intergovernmental, NGO’s etc.)
which work to help survivors. After the
extent of the damage is assessed, recon-
struction according to the assessment
is planned. In order to be prepared for
a disaster, lessons learnt from previous
experiences are valuable. There are also
many organizations working on shelter
design and how to improve it [1, 2].

In Turkey, devastating earthquakes
occur frequently. When earthquakes
occur in regions where the popula-
tion density is high, many lives are
lost and much additional damage is
caused (Coburn and Spence, 2002).
Earthquakes leave tens of thousands
homeless which needs rapid solutions
for mass-housing or sheltering. Even
though there are many aspects and dif-
ferent actors in post-disaster manage-
ment, in this paper, the main focus will
be on the shelters, design criteria of
these shelters and various shelter stud-
ies. Throughout the past nine years, a
library is created for these shelters in
ITU’s Architectural Design Comput-
ing Graduate Program. In this pro-
gram, designing post-disaster shelters
for earthquake is the main theme, in
result of which various projects are de-
signed and some of them are detailed
in this paper. Especially CPoDS, which
is a tool designed in this course and
later on developed in 3dsMax environ-
ment to create various alternatives for
post-disaster shelters.

2. Temporary Shelters

Baradan (2002) stated that earth-
quake aid studies are analyzed in three
phases, first aid phase, rehabilitation
phase and reconstruction phase. Other
than these phases, pre-disaster phase
must also be mentioned which is the
phase for preparedness, risk reduc-
tion and mitigation (UNDRO, 1982).
The following time phases are used al-
though it is recognized that, they will
vary based on the type of disaster and
the local conditions (UNDRO, 1982).
First aid phase is the emergency period
which involves debris removal, saving
lives, medical treatment and providing
basic needs. It can last from a few days
to several weeks. Rehabilitation phase
is the temporary period which involves
immediate preservation of life with
optimum convenience. Building tem-
porary emergency shelters or build-
ings occur in this stage which can last
from a few weeks to several months.
Reconstruction phase is the rebuilding
period which involves building infra-
structures and permanent houses and
satisfying the needs of life at least to the
pre-disaster stage.

Arslan and Unli (2008) stated that
shelter problem after the disasters are
generally followed by four overlapping
phases which are; spontaneous shel-
ter (first 72 hours), emergency shel-
ters (first 60 days), interim housing
(first year and beyond) and permanent
housing. In other words, these tempo-
rary shelters need to serve up to one
year or more until interim housing is
built.

Temporary shelters are built in order
to fulfill the basic needs of the survivors
rapidly with optimum convenience.
There are different definitions of shel-
ters. One of the definitions of shelter is
“a habitable covered living space, pro-
viding a secure, healthy living environ-
ment with privacy and dignity to those
within it” (Foster S. and Fowler J. (ed.),
2003).

In the Oxfam Briefing Notes, the
specific objectives of transitional
shelter depend on the context are de-
scribed as (Sahota S. S. and Jawahar M.
B., 2008):

« To be structurally sound and pro-
vide adequate protection from the
environment
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 To contribute to personal safety and
security, health and well-being

 To enable normal household duties
and livelihood activities to be un-
dertaken

o To bridge the gap until durable
housing is organized

« To provide psychologically assur-
ance of progressive recovery to-
wards normalcy

For shelter design, beyond survival,
the key considerations are:

+ providing protection from the cli-
mate

« ensuring privacy and dignity

 providing personal safety and secu-

rity [3].

Temporary earthquake shelters are
the first places for survivors after their
own houses have been demolished;
they ought to be habitable for survi-
vors (Acerer, 1999). They need to cre-
ate at least minimum living conditions,
which must involve spaces to live, sleep
and socialize as well as areas for food
preparation, personal hygiene, and
privacy (Yiiksel and Hasirci, 2012). In
other words temporary shelters need
to accommodate all the daily activities

Table 1. Criteria of the “What if NYC?” competition.

Criteria

Goals

Density

Maximize number of housing units per
land area

Rapid  Deploy-
ment

Provide units ready to be occupied as
soon as possible

Site Flexibility Maximize the ability to accommodate as
many different sites as possible

Unit Flexibility | Maximize the ability to accommodate as
many variable household types and sizes
as possible

Reusability Maximize the potential for reuse of the
structures either for future disasters or
other purposes

Livability Maximize the strength, utility, conve-
nience, and comfort of the dwellings

Accessibility Allow access for people who have limited
mobility

Security Make public space defensible and help
people feel safe

Sustainability Reduce energy costs and the carbon foot-
print of the dwellings

Identity Maximize the ability of New Yorkers to
feel a sense of identity and even pride in
where they live

Cost Efficiency | Maximize the best value for investment
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optimally.

According to the final report a vari-
ety of models are developed regarding
the earthquakes in various sizes (JICA
and IMM, 2002) In two different sce-
narios, 51000 and 59000 housing units
are forecasted to be heavily damaged
in a possible earthquake in Istanbul.
Therefore, besides being prepared and
taking precautions in order to reduce
the damage of a possible earthquake,
it is important and time saving to act
rapidly in the rehabilitation phase and
produce needed amount of shelters
for the survivors. In the need of very
large numbers of shelters, it is positive
to have an accumulation of creative de-
sign ideas for these shelters. Also pro-
ducing alternative houses, for different
user scenarios especially with the ex-
perience of disaster preparedness since
Kocaeli (1999) and Van (2011) earth-
quakes in Turkey becomes an import-
ant step for shelter design.

3. Criteria and studies

There can be different criteria in
order to design temporary shelters.
As aforementioned, safety, privacy,
security and protection are some ba-
sic consideration that shelters need to
fulfill. In 2008 NYC Office of Emergen-
cy Management, in collaboration with
other organizations held a competition
“What If New York City- Design Com-
petition for Post-Disaster Provisional
Housing” challenging participants to
propose innovative designs for tempo-
rary urban housing for use after a di-
saster [4].

With the experience of many hur-
ricanes (especially after hurricane Ka-
trina in 2005), this competition has
been focused on the recovery after a
catastrophic coastal storm hits New
York City. To aid the competitors’ un-
derstanding of the context for which
they are designing, the sponsors have
illustrated the changing conditions of
a hypothetical neighborhood, Prospect
Shore.

The scenario unfolds on three par-
allel tracks: what happens at the scale
of the city, what happens at the scale
of the neighborhood, and what hap-
pens at the scale of a household. The
criteria for the shelter designs for the
competition (Table 1) has emphasized
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the needs of flexibility (site and unit),
efficiency (in land use, implementation
and cost), and sustainability. There
have been 117 project submissions
which reflect, in part or in whole the
given criteria which in fact creates a li-
brary for shelter projects. Even though
the type and context of the disaster is
different, the criteria have many simi-
larities with post-earthquake shelters.

In ITU’s Architectural Design Com-
puting Graduate Program, the studio’s
main theme is also post-disaster shel-
ters for earthquake survivors since
2005. With approximately 100 proj-
ects throughout the years, this studio
also creates another library for shelter
projects. Similar to the aforementioned
competition, the location is hypothet-
ical in this studio too. In the years,
various results are obtained regarding
material and application, and the main
focus is mostly on the creative ideas
for mass and rapid production both
in the unit and neighborhood scale.
Many problems arise after disaster and
the problems on sheltering in rehabil-
itation phase. The problems especially
after disastrous earthquakes in Tur-
key (Songiir, 2000 and Limoncu and
Bayiilgen, 2005 etc.) are also taken into
consideration while stating the criteria.

Workforce is limited during the re-
habilitation phase. Therefore, tempo-
rary shelters need to be dismountable,
light, can easily be transported and
can be constructed by a few people.
Sustainability, being dismountable on
demand and lightness are essential fea-
tures especially for the temporary shel-
ters to be designed after the disaster.

Various materials and application
procedures can be used while design-
ing post-disaster shelters. In terms of
co-production it can be collected un-
der three categories: generally, compact
fundamental modules can be obtained
by using basic materials and units with
several changes or it consists of previ-
ously manufactured materials and/or
modules (or with pre-fabric elements)
or it can be designed from materials
manufactured on-site.

In the need of mass production, re-
solving a single module is not enough.
Therefore, designing a sheltering area
composed of modules (or variations of
the modules) is also sought. In other

words, design solutions are needed for

both in the unit and the neighborhood

scale. Capability to accumulate and de-
rive modules and the relation between
them are also important.

Projects that are developed in the
studio, are discussed and evaluated in
accordance with a set of selected cri-
teria based on literature, experience
from previous earthquakes and other
design briefs:

« habitability: responsive to the needs
of the survivors (psychologically,
physically, culturally and environ-
mentally -e.g.: privacy, security,
identity, space requirements, cli-
matic conditions, etc.),

o feasibility: in the sense of economy,
time and implementation in sense
of a single unit as well as mass pro-
duction,

« sustainability: ease of recycling of
the material used, reusable, mount-
able and demountable units or parts

Table 2. Evaluation of the projects according to the criteria.

units site site generation criteria
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12 X X X X X X X X X X X
13 X X X X X X X X X X X X
14 X X X X X X X X X X X
15 X X X X X X X X X X X X
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without harming natural environ-

ment.

Some other criteria must also be
mentioned despite of the similarities to
the aforementioned ones.

Table 3. The unit and configuration of the units.

No Plan Perspectives Implementation Site
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o flexibility: designing, usage and
generation of the single unit and
the site,

o rapid and mass implementation:
less workforce, easy transportation,
easy implementation for a large
number of shelters in case of need,

o lightness: less workforce and easy
transportation of materials,

« usage of various/pre-fabricated ma-
terials: include different materials
as well as design elements in the
project which are already built or
exist elsewhere.

4. Evaluation and selected projects

The projects are evaluated accord-
ing to the selected criteria, and the
projects which matched them utter-
most are selected and shown in this
paper. Some projects have single mod-
ules and they are simply increased in
number by duplication. On the other
hand, some projects are focused on
basic modules, which can be altered
based on the number of household.
While some projects mostly comply
with the criteria, they are deficient in
augmentation or providing multi-pro-
duction solutions. In terms of a single
module solution, most of the projects
are adequate. In this study, the select-
ed projects are classified and evaluated
in terms of formation of a structure in
terms of modules (unit production),
projects’ capability to produce alterna-
tives (site), their capability to be gener-
ated (site generation), and the selected
criteria (Table 2 & 3).

Most of the project examples are de-
signed as single-story linearly expand-
ing settlements. Therefore, settlements
tend to be sprawling and low-rise. Con-
struction systems enabling multi-story
modules may be preferred for site ef-
ficiency. Since most of the settlements
are comprised of same duplicated
modules or similar ones, facades and
streets also look similar. Hence, variant
and non-uniform facades are intended
to be designed in this studio in order to
create a certain degree of individuality.
Even though some of the projects are
designed and detailed as a single unit,
the formation of grid-based or similar
systems enables different unit alter-
natives and generative site formation.
Moreover modular structural systems
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also encourage alternatives for units.

Generally linear and clustered set-
tlements are designed in the horizontal
orientation. Moreover, one or two-sto-
ry designs are made generally at the
third dimension. Copying, moving,
mirroring, rotating and deleting proce-
dures are employed when transforma-
tion processes regarding reproduction
are considered.

Some of the projects are selected
in order to represent some generic
ideas and main features of the studies.
In table 2, the features such as being
manufactured on-site, customized or
prefabricated, creating alternatives,
multi-assembly of modules, being
demountable and transferable etc. is
shown combined with the selected cri-
teria. While in table 3, the basic units
(plans), perspectives (or facades) and
implementation of the shelters and site
relation of the modules is shown.

In this paper, different cases are
shown in order to give an idea about
sheltering design. MobARCH project,
case examples from ITU’s graduate
program, container projects and lastly
CPoDS will be discussed.

Figure 1. MobARCH Project (Sener and
Altun, 2009).

Figure 2. MobARCH Project (Sener and
Altun, 2009).

Figure 3. Single module.

No Plan

Table 3. The unit and configuration of the units (continued).

Site

Perspectives

39 |

CASE 1: MobARCH: Various tem-
porary housings are produced in the
post-earthquake dwellings that put
into practice after 1999 Kocaeli earth-
quake. Projects carried out contain one
story or two story alternatives. Some
projects that are put into practice cause
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some difficulties in utilization owing
to inadequate detailing and poor ex-
ecutions. Since multi-story solutions
are not used, dwellings have to be dis-
persed into a wide area. In other words

Figure 7. Single module and site.
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sites are used inefficiently and vast areas
were needed in order to accommodate
the required amount of housing proj-
ects. When project MobARCH (§ener
et al, 2003, Sener and Altun, 2009) is
taken into consideration at single mod-
ule scale, it meets the necessary criteria
in many ways. The shelter unit is ele-
vated from the ground for less impact
on the environment (Figure 1 & 2).
Also the unit is demountable and re-
usable. It can be implemented rapidly
with minimum workforce.

CASE 2: NO-19 (Table 2 & 3): This
example provides dwelling alterna-
tives developed on the grid and mod-
ular system. Previously manufactured
modules which are assembled in var-
ious forms generate alternatives. Solu-
tions provided as a single or two story
dwellings are assembled in different
ways and they form settlements. Plac-
ing modules on grids is an excellent
example in terms of creating alterna-
tives, easy stacking and transportation
(Figure 3 & 4).

CASE 3:NO - 17 (Table 2 & 3): Hav-
ing similar features with the first proj-
ect, this one has special features like its
capability to create alternatives with
different wall arrangements, facilitate
transportation and implementation.
Dwelling alternatives placed on the
grid system is presented in this project.
These dwellings come in packed par-
cels, are constructed on-site, and create
alternatives by being assembled differ-
ent ways with other boxes produced
on-site. The most important difference
of this project from the previous one is
creating alternatives for different needs
during on-site assembly. One or two-
story solutions are linearly assembled
and form settlements. This project is
important in terms of placing the mod-
ules on the grid systems and applying
the alternatives with the materials form
parcels (Figure 5 - 7).

CASE 4: NO - 14 (Table 2 & 3):
Module can be produced in a custom-
ized fashion in the third example in
which material is also an important
feature. There are only one-story hous-
es and although having no alternative
is a negative aspect of this project, it is
important because it is developed in a
cluster that emanates from two mod-
ules; the basic and the secondary one.
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Cluster is formed as a result of prima-
ry modules” coinciding with the edges
and secondary (triangle) formed mod-
ules’ coinciding with the center (Figure
8 &9).

In other words, triangular module
forms the central part and helps the
generation while basic modules forms
the edges. With this clustering, dif-
ferent number of households can be
accommodated in case of need and a
flexible utilization is encouraged.

CASE 5: NO - 23 (Table 2 & 3): In
the fourth project, a family of four is
taken into account to create the sin-
gle module. The settlement is formed
by linear repetition of the modules
which does not support individuality.
This caravan-like structure has become
available through on-site assembly
process. Even though the detailing is
only for a single unit, it has the poten-
tial to be constructed for different sizes
(Figure 10 & 11).

CASE 6: Container projects: As a
fundamental module, containers are
also selected which are widely used
in international transportation. The
installation on demand and removal
of the containers when the demand
has disappeared will be possible since
they can be rapidly transported and in-
stalled. Instead of on-site manufactur-
ing, treating a ready-made product in
various ways and making it functional
are aimed. For the architects, shipping
containers provided a useful building
material given their strength, durabil-
ity, ability to stack, modular form, and
ample availability.

Containers were also used in reha-
bilitation phase after the many earth-
quakes, e.g.: Van Earthquake. Contain-
er residential areas; four in Ercis and
thirty-one in Van are built. In accor-
dance with the instruction to manage
these places where almost 180 thou-
sand earthquake survivors would live
until the permanent housing is com-
plete is done, social and public services
related to these areas are done (Turan,
2012, 47)

Previous instances constructed with
the containers are assessed and their
features and deficiencies are taken into
account. Containers appraised in the
instances are assembled in clusters (by
being placed side by side or putting one

upon another).
An dormitory project which was
designed and built in Amsterdam in

A

W ; phasez [05]

Figure 9. Clusters.

Erecting the interior wall parts

Figure 10. On-site assembly.

Perspmtves

Figure 11. Single module.
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2005, meets all the necessary condi-
tions for sheltering. In addition it is the
second most preferred dorm among
students. Dormitory was estimated to
reside until 2010 however it attracts a
great deal of attention and a decision
has been made on continuing to use it
until 2016 (Figure 12) [5].

The container has been envisioned
as a module in this project, and is
completed with toilets and kitchen
worktops. Modules are assembled in
clusters. Modules being put one upon
another without any movement create
plain and uniform fagades.

Another example is the Container
City projects that were planned in Lon-
don in 2002 and they are composed of
a school and workshops (Figure 13)
[6]. In this project containers are put
one upon another perpendicularly. The
goal is to create variance in facades.
Containers were made ready for use

Figure 12. The modified containers in the dormitory project [5].

- L bnd
X-lu H -
- i -

Figure 14. ARQtainer project in Santiago, Chile (2013) [7].

e

Figure 15. Small sized containers.
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by several modifications and were put
into operation in the application area.
The project which took five months to
design, was implemented in the short
span of four days.

ARQtainer is a bright yellow earth-
quake-proof home that sits on the out-
skirts of Santiago, Chile consists of five
steel shipping containers The house,
was developed as an earthquake-resis-
tant and low-cost home that could be
built in a small time frame (Figure 14,
[7]).

CASE 7: NO - 7 (Table 2 & 3) -
CPoDS (Container Post-Disaster
Shelters): There are two important fea-
tures of CPoDS which need to be em-
phasized. First one is the usage of con-
tainers as a ready-made module and
the second one is the computational
generation which enables to generate a
large range of possible solutions.

Containers that are treated as ready-
made modules are taken into account
in terms of two most common sizes
and several modifications have been
made on them. Portable toilets, show-
ers and worktops are designed.

Two different sized containers are
used in order to create shelters for dif-
ferent number of households in CPoDS.
Small-sized containers are elaborated
in a way that one or two persons can
live; large-sized ones are for three or
four people (Figure 15). And for more
people consecutive containers can be
designed in need. Narrow fagades are
designed to be completely transparent

Figure 13. Container City II project in
London (2002) [6].
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as they are the facades receiving light.

Containers designed and improved
as alternative modules have been
grouped with regard to horizontal and
vertical development and consump-
tion and have been worked on to create
shelter sites. As the number of survi-
vors is unforeseeable, one of the main
goals is providing alternatives for dif-
ferent number of survivors. In order to
realize this goal CPoDS is designed via
a productive system and a script devel-
oped in the 3dsMax environment (Sen-
er and Torus, 2009). Design, algorithm
and development stages have been pre-
ceded for the system in use in order to
produce horizontal and vertical varia-
tions of a container in an urban sense
and to design in a way to increase envi-
ronmental variety.

An interface is generated by writing
a script in 3dsMax with the ability to
intervene in the design process at var-
ious points (Figure 16). Intervention
can be made in the desired areas and
for a preferred number of dwelling
production. The number of contain-
ers required for the number of people
(each one has shown with a different
color for manufactured products) im-
plementation area and the coefficient
can be set.

Yellow and red colored (small) con-
tainers are for sheltering households
consisting of one or two, while blue
and white (large) ones are for three or
four people. As mentioned above these
containers can be combined and used
accordingly for families with more
than four members.

If the projects need space between
units, this can be entered into the in-
terface as well. The major difference
from the manual design process is that
it can be designed randomly to create
alternatives. By enabling movements of
the linear building blocks (containers),
an attempt is made to reduce uniformi-
ty and to eliminate a monolithic effect
particularly. Furthermore, producing
alternatives by random assignments
are possible for unlimited sites.

Production can be especially made
in accordance with the immediate
and desired criteria by means of such
a productive system. Alternatives that
are more difficult to attain and time
consuming and their variations acan

M Container PoDS M

General Al

Project Definition
Name: Shelter
Scenario Types:
' | A-short-term =

Plan Types:
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Figure 16. CPoDS interface.

be obtained according to the variable
criteria. Of all the variable criteria in
the article, in particular directly con-
trolling population, population-area
relation, occupancy-vacancy rate gain
importance. Providing alternatives
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Figure 17. Containers for different number of inhabitants in
CPoDS.

W S

Figure 18. Linear generation in CPoDS (Sener and Torus, 2009).

Figure 19. Different generations in CPoDS (Sener and Torus,
2005).

for different stories on demand helps
providing multi story solution alter-
natives when the population is dense,
and there is not enough space or single
story solutions when these is enough
space (Figure 17 - 19).

When a written interface script is
examined, it is seen that produced
blocks can be constructed by entering
data in two ways. First one is deriva-
tion by entering the number of disaster
survivors who need housing and the
second one is the derivation achieved
by entering the number of required
containers. Hence, it is possible to cater
to the number of disaster survivors. As
such, it will also be possible to manu-
facture required amount of housing for
the existing area after the disaster and
to remove them partially or completely
when the need has disappeared.

According to the selected scenario,
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it is possible to generate single-loaded
or double-loaded corridor solutions.
CPoDS can be developed by working
on different alternatives without ne-
glecting the variance and the random-
ness in the development of the script.

The designed modules satisfy the
fundamental criteria with regard to
modules, even though modifications
can be made later. Also alternatives and
different derivations and generation
rules can also be added in the script in
order to improve the alternatives.

For the first time at CPoDS produc-
tion is made by a productive system.
Consequently an instrument which
produces alternatives for different pop-
ulations is developed. The instrument
makes products according to the de-
sired population, area and number of
floors. So, not only at a single mod-
ule scale but also in multi-production
alternatives are rapidly produced in
which area, number of floors, occupan-
cy-vacancy, population are controlled.

One of the most important ad-
vantages of dwelling production for
post-disaster is being able to directly
control volume population, area to be
used, occupancy-vacancy rate (and
other criteria that can be added) with
productive systems like CPoDS. Vari-
ety that cannot be obtained by manual
production and products that quickly
respond are attained according to the
variables. Besides, various parameters
can be included to the script at the fur-
ther stages for improving CPoDS or
production can be made by means of
alternative scenarios except generated
scenarios.

5. Concluding remarks

There are numerous temporary shel-
tering projects which are designed and
implemented based on the needs of the
survivors. Unfortunately there is no
perfect shelter which is economic and
can be mass-produced and implement-
ed rapidly and respond all the needs of
a shelter, and the needs of the survivor.
Each project is valuable and lessons are
learnt from each disaster, about how
to manage, plan and design better. The
aforementioned projects as well as the
designed projects in competitions and
case studies in shelters create an accu-
mulation of knowledge in shelters and
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help us to respond rapidly to the needs
of the survivors.

In Turkeys case, the forecasted
earthquake scenario is alarming and
preparedness in every phase is needed.
With regards to shelter, the studio in
ITU is significant because the context
of the studio is Istanbul and the crite-
ria are developed after Kocaeli and Van
earthquakes. CPoDS is also an import-
ant project because of the container
based modules and computer based
generation. While container modules
enables implementation rapidly and
economically, the computer based gen-
eration enables to be ready to design
and create alternatives within the de-
sired criteria even though the numbers
(of survivors, of size of the site, or of
shelters etc.) are uncertain or variable.
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Afet sonrasi barmmak tasarimi ve
CPoDS$S

Afet yonetimi ve afet sonrasinda
yeniden yapilanma siireci karmagik,
¢ok asamali ve her asamasinda bir¢ok
aktoriin yer aldigi, pek ¢ok kaynak ve
uzmanlik isteyen bir siiregtir. Barinma,
afet sonras1 yonetimindeki bir¢ok so-
rundan biridir. Afetlerden ¢ok sayida
kisi ayn1 anda etkilendikleri igin, ihti-
yaca cevap verebilecek miktarda gecici
barmak ¢oziimlerinin ve uygulamala-
rinin hizlica tiretilmesi gerekmektedir.

Tiirkiyede ciddi hasarlar meydana
getiren depremler sik¢a gerceklesmek-
tedir. Bu depremlere hazirlikli olun-
masi ve afet sonrasi i¢in gerekli olan 6n
caligmalarin yapilmas: depremin zara-
rin1 azaltabilmektedir. Ayrica rehabili-
tasyon ve yeniden yapilanma siirecini
hizli ve dogru bir sekilde planlamak
da depremzedelerin ihtiyaglarini hiz-
la ¢ozerek, afetin etkisinin azalmasina
yardimcr olmaktadir. Tiirkiyede 1999
yilinda gerceklesen Kocaeli ve 2011
yilinda gergeklesen Van depreminden
Ogrenilen bilgiler ¢ok degerlidir. Bu
bilgiler deprem sonrasi gecici barinak
retimi igin ¢esitli girdiler vermekte-
dir. Gegici barinaklarin, ihtiyag halin-
de bir seneye kadar barinma ihtiyacini
karsilayacag1 ongoriilmektedir. Dolayi-
styla hizli uygulamanin yani sira, bari-
naklarin depremzedelerin temel ihti-
yaglarini karsilayacak diizeyde olmasi
gerekmektedir. Depremzedelerin tiim
giinlerini barinaklarda gegirecekleri
g6z oniinde tutularak, giinliik aktivite-
lere yemek pisirme, uyuma, hijyen vs.
gibi ihtiyaglara cevap verebilmelidir.
Depremzedeleri ¢evre ve iklim kosulla-
rindan korunmanin yani sira, deprem-
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zedelerin mahremiyetinin korunmasi,
kisisel emniyet ve giivenliginin saglan-
mast gerekmektedir [3].

2002 JICA ve IMM raporuna gore
Istanbul'u etkileyecek olasi bir dep-
remde iki farkli senaryoya gore 51000
ve 59000 konut ihtiyac1 olacagl ongo-
rilmektedir. Bu ve benzeri senaryolara
hizli ve etkin bir sekilde cevap verebil-
mek igin 6ncelikle iyi bir planlama ve
hazirlik stireci gerekmektedir. Barinak
Olgeginde ise, ihtiya¢ halinde binlerce
bariagin hizli bir sekilde tasarlanmasi
ve tiretilmesi gerekmektedir.

Bu yazida barinaklar izerine yapilan
cesitli calismalar ve 6rneklerden kriter-
ler belirlemistir. Bu kriterler; barinagin
yasanabilir olmas1 (psikolojik, fiziksel,
kiiltiirel ve cevresel etkilere cevap vere-
bilmesi), fizibilitesi (uygulamanin tekli
ve komsuluk dl¢eginde maddiyat ve za-
man kullanimi agisindan uygulanabilir
olmast), stirdiiriilebilirlik (geri donii-
stim, tekrar kullanilabilirlik, cevreye
zarar vermeden sokiiliip takilabilmesi),
esneklik, hizli ve toplu uygulanabilme-
si, hatiflik ve farkli malzeme kullanimi
seklinde tanimlanabilmektedir. Ayrica
hem birim 6l¢eginde hem de komsu-
luk olgeginde ¢esitli hane halklarinin
ihtiyaglarina cevap verebilecek, farkli
uygulamalarin tasarlanmasi da 6nemli
kriterlerden biridir.

[TUde vyiriitilen Sayisal Tasarim
Stiidyosu'nda, 2005 yilindan beri ba-
rinak tasarimi iizerine ¢alisilmaktadir.
Bu ¢aligmalarin olusturdugu kiitiipha-
neden Ornekler secilerek, yukarida be-
lirtilen kriterlere gore degerlendirilmis
ve son olarak da barinak uygulamala-
rinda sikla kullanilan konteynirlar ele
alinmigtir. Ayni derste iiretilen ve daha
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sonra gelistirilmeye devam eden PoDS
(Container Post-Disaster Shelters -
Konteynir Afet Sonrasi Barinaklari)
projesi de detayl1 olarak agiklanmakta-
dir. Bu projenin detaylandirilmasinin
en 6nemli nedeni ise ilk defa barinak-
lar i¢in bilgisayar ortaminda alterna-
tiflerin tiretilmesidir. CPoDS, kontey-
nirlar1 temel birim olarak kullanarak
tiretken bir algoritmayla farkli kullanic
ihtiyaglarina gore varyasyonlar tiireten
aragtir. Iki farkli boyuttaki konteynir-
lar temel elemanlar olarak kullanil-
makta; alan, kat sayisi, doluluk-bosluk
orani ve niifus gibi kontrollerle tiretim
gerceklestirilmektedir. Dolayisiyla afet
sonrasindaki say1 belirsizligine kars
boyle bir tiretken sistemin kullanilma-
s1 CPoDS’un avantajli noktasidir. Ay-

rica, cesitli parametreler olusturulan
senaryolarin da CPoDS veya bu tarz-
da tiretken bir sisteme dahil edilmesi,
projenin ihtiyaglara gore gelistirilebilir
olmasi da 6nemlidir.

Sonug olarak, her kosula ve kritere
tam olarak cevap verebilecek, ucuz,
hizli ve seri iiretime uygun bir barinak-
tan soz etmek mimkiin degildir. Bu
acidan bakildiginda bir deprem tilkesi
olarak oOzellikle deprem sonrasindaki
ihtiyaglara cevap verebilecek 6zellikler-
de olan yaratici barinak tasarimlarinin
oldugu bir kiitiiphaneye sahip olmak
ve ihtiya¢ halinde bu kiitiiphaneden
yararlanmak hazirlik stirecinde daha
etkin sonuglar alinmasini destekle-
mektedir.
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