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ABSTRACT

ANALYSIS OF EXISTING BUILDING STOCK ACCORDING TO
MITIGATION PLAN OBJECTIVES

Hasdemir, Berna
M.S., in City Planning, Department of City and Rewil Planning

Supervisor: Prof. Dr. Murat Balamir

January, 2010, 163 pages

Earthquakes in Turkey, among all natural disastkxisn the highest losses in terms
of human lives, material and economic assets. Mb#he lives are lost within the
collapsed buildings, and most of the material acmhemic losses are again directly
related to the functional capacities of the buiddgtock.

The method of risk assessment in the existing Imgjldtock is therefore an essential
step in the maintenance of safer urban environmamiglysis of risks in the building
stock is usually claimed to demand surveys of esgimg studies. Yet risk
determination studies by planners could prove nmdiy @ more comprehensive
approach, but less time consuming and cheaperadigd out by engineers, most of
safety studies in the building stock are directliated with estimating the probability
of collapse and damage in individual buildingdslhecessary to recognize the need
for analysis of the building stock not only in teyraf structural robustness, but as
part of a mitigation plan, taking into consideratiall sources of hazards and the
urban pattern, densities, landuse, forms of owmgrsocial features, management

capacities, and local opportunities.



Risky buildings determined by a simple set of ci@ewithin a comprehensive
planning context are comparatively explored in #tisdy to observe the level of fit
with those determined by engineering surveys. Tdse ©f Fatih District in Istanbul
provides an opportunity to carry out comparativalgses. It indicates that a ‘perfect
fit' can not be achieved if for nothing but duethe disregard of multi-hazard areas,
hazardous activities and other vulnerabilities likeber buildings other than
reinforced concrete in the district by the engimegsurvey. Several trials indicated
that there is a trade-off between ratio of fit atied total volume of relative
vulnerability assumed. Ratios like 70% or more daulake the planning approach a
preferable method owing to its nature of least ttuasuming and costly alternative
in the determination of what constitutes risk iry amban area. Ultimate assessment

could be made with the occurance of the earthqiiag&k.

Keywords: Building Stock, Earthquake Risk, MitigatiPlanning.
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MEVCUT YAPI STOKUNUN SAKINIM PLANI HEDEFLERINE
GOREINCELENMES

Hasdemir, Berna
Yuksek LisansSehir Planlama Bolumu
Tez Yoneticisi: Prof. Dr. Murat Balamir

Ocak 2010, 163 sayfa

Turkiye'de deprem gier dgzal afetlere gore en fazla can ve mal kaybina sebsp
afettir. Can kayiplarinin sebebi genellikle yikildmalar, maddi ve ekonomik
kayiplarin sebebi ise yapi stokunun fonksiyoneésstligidir.

Kentlerin deprem riskine k@rguvenlginin sgilanmasi icin temel adim mevcut yapli
stokunda vyapilacak risk gerlendirmesidir. Yapi stoku analizleri farkl bilim
dallarinin konusu olan camalar gerektirmektedir. Ozellikle plancilar tarafam
yapilan risk belirleme c¢aimalari esastir. Yapi stokunun guvenli hale getedme
yonelik calsmalarin ¢gu bina ol¢cginde, mihendisler tarafindan zemin tnei
gibi Ozellikler dikkate alinarak yapilan hasar vekimn tahminleri ile sinirl
kalmaktadir. Oysaki yapi stoku konusunda yapiladag&elemelerde yapilarin
depreme kar dayanikhlgl yaninda; kentsel doku, ¥onluk, arazi kullanimi,
milkiyet durumu, sosyal yapi, yonetimsel yapi veely@zellikler de mutlaka ele
alinmahdir. Bu tir bir yakkamin olwturulmasi yapi stokunun sakinim planinin bir

parcasli olarak kabul edilmesi ileggnabilir.

Vi



Bu calsmada; yapilarin kar kaslya olduyu risk tirleri ile yapr glvendinin
sglanmasinda karlasilan caitli sorunlarin belirlenmesi ve sadece binalar igin
Uretilen guclendirme ya da yikim kararlarinin didsi planlama kQgaminda karar

verilmesini s@layacak bir yontemin gelirilmesi amaclanmaktadir.

Bu amac¢ dgrultusunda, yap! givegnin sglanmasi ve deprem riskine kar
guvenli kentsel ¢evrelerin gfturulmasi konusunda sakinim planlamasi yakiave
muhendislik yaklaimi ele alinmy, bu iki yaklagim arasindaki yéntemsel farkliliklar

Istanbulili Fatih ilgesi icin yapilan bir 6rnek cama ile dgerlendirilmistir.

Anahtar Kelimeler: Yapi Stoku, Deprem Riski, Sakri?lanlamasi
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CHAPTER 1

INTRODUCTION

1.1. Description of the Problem and Its Context

Turkey is prone to several natural hazards andobas affected by several natural
disasters, in particular earthquakes, floods amddides. Earthquakes in Turkey,
among all natural disasters claim the highest bgs¢éerms of human lives, material
and economic assets. Most of the lives are logtimvitollapsed buildings and most
of the material and economic losses are again ttyireelated to the functional

capacities of the building stock.

This study aims to identify various types of risksthe building stock and its
environment, the mitigation problems in the safetybuildings and the city, and
intends to develop a method for decision makinghiwita comprehensive urban
planning context, rather than producing simply diecis for retrofitting or removal

of the existing individual buildings.

The research considers following questions comgjsthe conceptual framework of

the thesis;

* What is the role of risk assessment in the exishaidding stock to provide

safety of cities, and how it has been conductetlikey?

* What are the methodological differences betweeretigtneering approach to
safety studies in the building stock and, the rattmn planning approach to

risk determination studies in building stock?



* How can we implement analysis of the building staskpart of a mitigation

planning process?

The answers of these questions will crate the bémoretical framework of the

thesis and identify lines of research at furtheels.

The method of risk assessment in the existing mgldtock is an essential step in
the maintenance of safer urban environments. Argabfsrisks in the building stock
could demand surveys not only of engineering sgjdit more comprehensive
approaches from different disciplines, and paréidyl of risk determination studies
by planners. Most of the safety studies in the ding stock directly estimate
probability of collapse and damage in individuailtings as a function of PGA

(peak ground acceleration) as carried out by ergme

Yet, it is necessary to recognize the need for aisélysis in the building stock, not
only in terms of structural robustness, but as par mitigation plan, taking into
consideration the urban pattern, land use, formawafership and management and

local opportunities.

An existing survey made by engineers in Fatih istn Istanbul is employed as a
case study, and in comparison, the existing bugldstock of Fatih is analyzed

according to mitigation plan objectives.

For the purposes of mitigation planning, it mayplessible to indicate the viability of
a fast and simple risk assessment method for Ingilsliock in urban areas at the end

of the study.

1.2. Methods Adopted to Conduct the Research

Mitigation planning examines the settlement araad, the systems that it contains as
a spatial whole. In this approach, the risk lewélmfrastructure, buildings and urban

environments are determined interactively in acancg with the micro-zoning data,



and hazard categories as defined by geological (dia Report of Earthquake
Master Plan for Istanbul, 2003).

To determine the risk level of buildings, the daisd related with the existing
building stock is used. The data related with thidding stock can be examined

under two titles:
- Physical attributes of the building stock to detme their vulnerabilities.

- Micro-zoning map of the area to determine potdével of hazard.

There are two main databases available in the Kktinbul) case. The first one,
produced by JICA (Japan International Corparatigemcy) contains micro-zoning
studies. The other one is produced by the Istadetropolitan Municipality,
containing detailed building inventories fistanbul.

Geographic Information System is used to deternnisle sectors and to manage
information related to building stock. The spatalalysis is carried out in the GIS

format.

The analyses are expected to provide a methodeimsidn-making related with the

built environment within a comprehensive planniogtext.

1.3. Contributions of the Research

The negative impacts of earthquakes on peoplearsetly caused by the risks in the
built environment. According to seismologists, 96%Turkey is in the earthquake
zone. The damage from the 1999 Izmit and Duzcé@aakes in Turkey is proof of

their devastating force in our urban environments.

Risk determination and assessment issues —inidips of mitigation planning — have
been limited to the development of regulations, ead not be implemented in the
daily life in Turkey.



Existing studies of building stock estimate prokligbiof collapse and damage in
individual buildings, and are capable of producidgcisions for retrofitting or

removal.

On the other hand, mitigation planning theoreticédla comprehensive program, in
which independent projects of management of thes iiis all systems and the sectors
of the city, are integrated.

For this reason, this study intends to develop thatefor decision-making related
with the built environment according to mitigatiplanning objectives. The intended
contribution of this study is to present a new pecsive combining the engineering
approach to safety studies in building stock antigadion planning approach to risk
determination studies in the urban environmenst &lso expected that the necessity
of the comprehensive planning approach to considéeronly individual buildings,
but also the urban pattern, land use, forms of ostme and management and local
opportunities can be exemplified. This should iatkcthe relevance of an integrated
approach, and the relevance of the planners’ natecantributions in safety studies

in the urban environment.

1.4. Stages of the Research

The first chapter is the introduction part of thegis and includes the aim, scope and
the methodology of the study.

The following chapter contains a literature survey risk, seismic risk risk
assessmentisk reductionand mitigation planningconcepts with an overview of
current understanding on global agenda. In thiptehadisaster risk reduction efforts
and the major mitigation and preparedness projacisirkey are also examined.

The prospective contribution of this thesis will Imeainly to present a new
perspective combining the engineering approachafety studies in the building
stock, and the urban mitigation planning approachsk determination studies. For
this aim in Chapter 3, the sector of risks in thiding stock in Earthquake Master
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Plan of Istanbul are examined in detail, and thusly develops with the contribution
of identifying building stock assessment methoahdfgation planning, and building

stock assessment method of engineering. After examiissues related with

planning, the study reviews the approaches of and other engineering disciplines
to compare their approach to safety studies inbthieling stock and the mitigation

planning approach to risk determination.

In Chapter 4, existing data of building stock intikais analyzed according to
mitigation plan objectives as a case study. Andrdsellts are compared with the
existing surveys made by engineers in the Istanbetropolitan Municipality for
Fatih District.

The last chapter is an evaluation and conclusioiciwsummarises the key priorities
in safety studies for built environment and rislluetion, paying particular attention
to the need for mitigation planning. In conclusioisk reduction suggestions are
made for existing building stock in Fatih.

CHAPTER 1: INTRODUCTION
-Description of the Problem and lts Context
-Methods Adopted to Conduct the Research
-Contributions of the Reseatch

CHAPTER 4: ANALYSIS OF
EXISTING BUILDING STOCK
ACCORDING TO MITIGATION
PLAN OBJECTIVES FOR
CHAPFPTER Z: DISASTER RISK CONCEPT AND THE CASE OF FATIH DISTRICT

APPROACHES IN DISASTER MANAGEMENT -Urban Risk Analysis in Existing
-International Efforts in identifying Risks & Building Stock according to
Risk Reduction Strategies mmm)p Mitigation Planning Approach and

-Disaster Risk Reduction Efforts in Turkey & Risk Analysis Results
the Major Mitigation & Preparedness Projects -Results of the Screening Procedure
of the Building Stock in Fatih

CHAPTER 3: COMPARISON OF by Engineers
THE MITIGATION PLANNING APPROACH -Comparison of the results of
AND ENGINEERING APPROACH FOR ’ Mitigation Planning Approach and

RISK ASSESSMENT & REDUCTION STUDIES IN Engineering Sutveys in Fatih

THE BUILDING STOCK

-Urban Risks and The Method of Mitigation

Planning Approach

-The Method of Engineering Approach CHAPTER 5: CONCLUSIONS &
RECOMMENDATIONS

Figure 1.1 Parts of the Study
5



CHAPTER 2

DISASTER RISK CONCEPT AND
APPROACHES IN DISASTER MANAGEMENT

2.1. International Efforts in identifying Risks and Risk Reduction Strategies

The study of risk has been the focus of differeisciglines over the last two
decades, all over the world. The risk concept tgdas$ in fields such as statistics,
finance, insurance etc. and has different defingiaccording to different fields.

“The systematic conception of risk is practicalgsamed by experts and specialists
in the natural sciences with studies regarding geawhic, hydrometeorological and
technological phenomena such as earthquakes, wolcamiptions, mudslides,
flooding and industrial accidents” (Cardona, 2003:2

Apart from natural sciences there are two majorcesithat make risk a central
objective of study and action. Recent sociologicaialyses indicate that
technological developments under market decisiokimyehas brought societies and
human existence into a stage of risk society (B&8RR).

On the other hand, UN has radically changed iterivdtional policy related to
natural hazards, from a concern of post-disastkef ractivities, to one of risk

reduction.

The reason of increased emphasis placed on dis&steand the declerad need for
greater study of risk perceptions resulted duentweiases in human casualties, as

well as economic and physical property damagesasters.



According to disaster statistics of ISDR, during thast 20 years, the number of
recorded disasters has doubled from approximat@lytd@ more than 400 per year
(Figure 2.1).
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Figure 2.1 Number of Natural Disasters RegistenddVIDAT 1900 — 2005
(Source: ISDR Disaster Statistics, EM-DAT, The OFDRED International
Disaster Database.)

As shown in the Figure 2.1, geological disastedduniing earthquakes are more

frequent, and damage inflicted in larger areasypotten they did 20 years ago.

In the 1990’s, the awareness about natural hazheds particularlly grown,
researches dealing with risk gained importancerakdreduction efforts developed
increasingly around the world (Cardona, 2003). Dep®y on these developments a
series of international declarations took placdal@nglobal agenda and many terms

related with risk are recognized, and principlesetuce risk are determined.

The International Decade for Natural Disaster R&dogcInternational Strateqgy for

Disaster Reduction (1990-200¥okohama Strategy and Plan of Action for a Safer
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World (1994), the Millennium Declaratiof2000), Kobe Conferencend the Hyogo
Declaration(2005) and the Hyogo Framework for Acti@f05-2015: “Building the

Resilience of Nations and Communities to Disastarg’the main landmarks of this
trend (Balamir, 2005). To these developments, tichdon Declaratio(2009) must

be added which considers urban risks as the megetiaand the empowerment of

local administrations.

Given the increasing concern about impacts of thsssthe UN General Assembly
declared 1990-1999 thénternational Decade for Natural Disaster Reduction
(IDNDR).

“By resolution 42/169 of 11 December 1987, the BahiNations General Assembly
designated the 1990s as a decade in which theatienal community, under United
Nations auspices, would pay special attention stefing international cooperation

in the field of natural disaster reduction.” (UN8I7)

During this decade an international effort was git@ prevent natural disaster risks
and reduce the consequences of natural disasteesddcade showed that in many
cases loss of lives and economic losses were duwe lawk of coherent disaster
reduction strategies by international and regioorganizations, governments and
decision-makers (UNISDR, 2002).

In accordance with the aim of the decade, a widenbmr of governments,
international organizations and institutions eneged to conduct projects and
programmes related with risk prevention and reducéictivities and they recognized
the idea that risk management should be a fundansitategy for sustainable

development (Cardona, 2003).

Within the framework of the International Decade Matural Disaster Reduction,
The Yokohama Strategy and Plan of Action for a Safer World was conceived at the
World Conference on Natural Disaster Reduction iokdhama in 1994. The
Yokohama Strategy has emphasized the importanpeegtntion, preparedness and

mitigation of disaster risk and stressed that ewayntry had the sovereign and
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primary responsibility to protect its people, irdfraucture and national, social or
economic assets from the impact of natural disagtéNISDR, 2002).

The Yokohama principles are as follows:

“1. Risk assessment is a required step for the temlopf adequate and successful

disaster reduction policies and measures.

2. Disaster prevention and preparedness are ofapyinmportance in reducing the

need for disaster relief.

3. Disaster prevention and preparedness shouldobsidered integral aspects of
development policy and planning at national, regiptilateral, multilateral and

international levels.

4. The development and strengthening of capaditiggevent, reduce and mitigate
disasters is a top priority area to be addressedssm provide a strong basis for

follow-up activities to IDNDR.

5. Early warnings of impending disasters and tleéective dissemination are key

factors to successful disaster prevention and peelpass.

6. Preventive measures are most effective when iitnglve participation at all
levels from the local community through the natiog@ernment to the regional and

international level.

7. Vulnerability can be reduced by the applicatadrproper design and patterns of
development focused on target groups by appropedteation and training of the

whole community.

8. The international community accepts the neeshtwe the necessary technology to
prevent, reduce and mitigate disaster.



9. Environmental protection as a component of sustde development consistent
with poverty alleviation is imperative in the prexen and mitigation of natural

disasters.

10. Each country bears the primary responsibility protecting its people,

infrastructure, and other national assets fromithpact of natural disasters. The
international community should demonstrate stroalitipal determination required

to make efficient use of existing resources, inlgdfinancial, scientific and

technological means, in the field of natural disaseduction, bearing in mind the
needs of the developing countries, particularly teast developed countries”
(UNISDR, 2002:10).

The UN General Assembly founded ##DR in 2000 to continue to promote work
and commitment in disaster reduction. The ISDR dimnacceptance of the disaster

risk management issues all over the world.

“ISDR has worked to shift the primary focus fromzhels and their physical
consequences to emphasize more the processesddvimivincorporating physical

and socio-economic dimensions of vulnerability irttte wider understanding,
assessment and management of disaster risks. Tdh$ights the integration of

disaster risk reduction into the broader contextso$tainable development and
related environmental considerations” (UNISDR, 2QQ2.

By resolution 52/2 of September 2000, the Unitedidwa General Assembly
adopted theMillennium Declaration and identified the Millennium Development

Goals.

Under the heading of “Protecting our common enviment”, intensifying
cooperation to reduce the number and effects afrabhnd man-made disasters has

been mentioned in the decleration.

For moving ahead on this goal, ISDR establisAdst Road Map towards the
Implementation of the United Nations Millennium [Reation which includes:
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« “Developing early warning systems, vulnerability ppang, technological

transfer and training;

- Supporting interdisciplinary and intersectoral parships, improved
scientific research on the causes of natural disastnd better international
cooperation to reduce the impact of climate vagapsuch as El Nifio and La
Nifia;

- Encouraging governments to address the problenasechey megacities, the
location of settlements in high-risk areasd other man-made determinants

of disasters;

« Encouraging governments to incorporate disastkrraduction into national

planning processes, including building codes” (UDIRS 2001:35).

After the first World Conference on Disaster Reducttook place in Yokohama,

second World Conference on Disaster Reduction inét@be in 2005.

Hyogo Declaration andHyogo Framework of Action are the main outcomes of the
World Conference on Disaster Reduction in Kobe. e Hyogo Framework for
Action 2005-2015: Building the Resilience of Natcand Communities to Disasters
has been adopted as a guiding framework for thé aecade on disaster reduction.
The priorities for action indentified by The Hyo§oamework for Action 2005-2015

are,

“1. Ensure that disaster risk reduction is a nai@nd a local priority with a strong

institutional basis for implementation.
2. ldentify, assess and monitor disaster risksearicance early warning.

3. Use knowledge, innovation and education to buwalctulture of safety and

resilience at all levels.
4. Reduce the underlying risk factors.

5. Strengthen disaster preparedness for effecagponse at all levels”(UNISDR,
2005:6).
11



Additional to these developmeni&he Incheon Declaration: Building a Local
Government Alliance for Disaster Risk Reduction (2009) is the latest event which
considers the empowerment of local administrationsiitigation and disaster risk

reduction actions.

This declaration asserts commitment to target llgoaernments’, inclusive of urban
and rural communities at large, in the global awass campaign lead by ISDR,
partners and the Alliance and to focus especiallyeaching the poor and high risk

communities.

“The campaign will primarily target mayors, othecél leaders and technical staff
involved inurban developmenas well as national authorities responsible éaal

development and/or disaster risk reduction” (UNISRB09a:1).

This declaration summarizes the challenges aheadhaming the disaster risk
reduction and climate change adaptation agendaafdnthrough an Alliance of
Local Governments for Disaster Risk Reduction. Kég challenges and issues have

been identified in the declaration are given bebiefly.

“It is certain that unplanned urbanization and podsan governance as two main
underlying factors accelerating disaster risk. ©Otlmaportant risk drivers are
vulnerable rural livelihoods and ecosystem decliResk is increasing in urban
agglomerations of different size due to unplannedanization and accelerated
migration from rural areas or smaller cities. Tbe linstitutional capacity of local
authorities to provide land and services to ther peads to urban growth of informal

settlements in hazard prone areas” (UNISDR, 2009a:2

“It is the local government that is the first resder, and the one responsible for
community development and sustainable disasterredlction. The empowerment
of local governments must be a key priority in orde encourage democratic
decision-making that involves the citizens andkall stakeholders at the local level.
The proper confirmative authority of the local goweent, human capacity and

allocation of appropriate resources needs to bereds(UNISDR, 2009a:3).
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“The need for a more widespread development of onpal risk assessments and
maps as well as of local vulnerability and capaadgessments exists. These studies
should serve as the basis for local and urban dprent plans and programmes and
the development of municipal disaster risk managérpé&ans. Local governments
and actors can provide basic data, currently utehla, and feedback from a local
perspective on how disaster risk reduction, adeptand climate change mitigation
actions are being integrated in the local sustdnatevelopment processes”
(UNISDR, 2009b:4).

“Arising from this meeting, the following concretdjectives have been identified as
priorities;

1- Communicating clearly for disaster risk redusti&ffective communications is
critical to delivering a clear and readily understable set of messages about the
use, value and importance of disaster risk redactam communities and local

governments in all areas.

2- Political engagementhe Alliance will establish a compact between ralaand
local governments, particularly those who can destrate strong partnering and
interaction towards the common goals of disastsk meduction including the

utilization of resources.

3- Promoting capacity development for local goveznts at all levels: Capacity
development actions should be considered to agtmeimote capacity development
and training programmes at the international, negfionational and local level, with
the aim of enhancing human resource developmeog¢ssary to empower the role of
local governments and actors in disaster risk reolucThe Alliance will promote
decentralization and mobilization of resources esfllg from national to local levels
to facilitate equal access to existing opportusiis well as the development of local

opportunities responding to specific local needs.

4- Localizing the Hyogo Framework for Action (HFA9nd mid-term review: After

the first five years of implementing the Hyogo Feamork, much has been learned
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and achieved, however, it has been affirmed thatptocess needs to reach out
further to local governments and local communitiese mid-term Review 2009-
2010 will offer a number of opportunities and chaties for local governments and
particularly local level high risk communities. Th#A midterm review is also a
significant opportunity to contribute to the newban risk reduction initiative and
World Campaign 2010-2011, which will also stimulaecal action for the
implementation of the HFA. This shall be accompdnigy a comprehensive

advocacy campaign to build awareness of both th& &tel disaster risk reduction.

5- Disaster risk reduction and climate change adipt and mitigation— what does
this mean for local governments: Local governmentst become the drivers of
adaptation and mitigation strategies that will tesu greatly reduced disaster risk
and loss potential. The campaign will focus on sigampractical measures on

effective climate change adaptation and the linkdisaster risk reduction.

6- Select showcase local governments as role mddelsesilient cities: It will
provide for local governments initiatives to recagn good achievements and
examples of successful local risk reduction exampiave to be set up - UNISDR

will develop a matrix and share it with the Allianfor nominations and follow-up.

7- UNISDR will coordinate the global campaign stt, and especially focus on:

- Facilitating the political space between local/gmments, national governments

and the UN for disaster risk reduction,

- Providing for a coordinated public awareness argtlia campaign, which will
build on local, national and international partnetdgreach capacities (engage with
professional marketing and media experts),

- During the campaign, committing to facilitate tt@mpilation of existing tools and
good practices, and promoting capacity developmésdrning and sharing of
experience between local governments and with then@rs in each region”
(UNISDR, 2009b:6).
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After the examination of the risk concept with arexview of current understanding
on global agenda, it is necessary to define femgerelated with risk. These terms
have gained importance during the last two decaoesause of international
declerations mentioned previously and these temagarticularly important to the

conceptual framework of urban planning.

The most comprehensiwd@efinition of risk is made by International Strategy for
Disaster Reduction (ISDR) as a new organ of UNbdéisteed in 2000 and this

definition is most relevant for this study.

According to the ISDRisk is; “the probability of harmful consequencesgxpected

losses (deaths, injuries, property, livelihoodsporemnic activity disrupted or
environment damaged) resulting from interactionswben natural or human-
induced hazards and vulnerable conditions” (UNISR8Q2:16).

Conventionally risk is expressed by the notatiBrsk = Hazards x Vulnerability”
(UNISDR, 2002:36).

According to this notation understanding the cohcep risk first requires an
understanding of a hazard. A hazard is a potentidiimaging physical event,
phenomenon or human activity that may cause the dbdife or injury, property
damage, social and economic disruption or enviroriatedegradation (UNISDR,
2002).

The other important concept to understand riskuiserability. Vulnerability is the
conditions determined by physical, social, econgraitd environmental factors or
processes, which increase the susceptibility afrarsunity to the impact of hazards
(UNISDR, 2002).

“Some disciplines also include the concept of eyp®do refer particularly to the
physical aspects of vulnerability. Beyond expregsirpossibility of physical harm, it
is crucial to recognize that risks are inherentam be created or exist within social
systems. It is important to consider the socialtexts in which risks occur and that
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people therefore do not necessarily share the gameeptions of risk and their
underlying causes” (UNISDR, 2002:16).

“A disaster is a function of the risk process. désults from the combination of
hazards, conditions of vulnerability and insuffitiecapacity or measures to reduce

the potential negative consequences of risk” (UNRSR002:17).

“The definition of disaster risk reflects the coptef disasters as the outcome of
continuously present conditions of risk. Disastiek rcomprises different types of
potential losses in lives, health status, livelil®o assets and services etc.
Nevertheless, with knowledge of the prevailing mdzaand the patterns of
population and socio-economic development, disassds can be assessed and
mapped, in broad terms at least” (UNISDR, 2009b:4).

The terms of Risk Assessment, Disaster Risk Realuchisaster Risk Management

and Mitigation comprise activities that aim to reduisks prior to any hazard event.

According to ISDR, “risk assessment is a methodplimgdetermine the nature and
extent of risk by analysing potential hazards awaluating existing conditions of
vulnerability that could pose a potential threat lmairm to people, property,
livelihoods and the environment on which they depjdNISDR, 2002:63).

“The process of conducting a risk assessment iscbas a review of both the
technical features of hazards such as their lagatiatensity, frequency and
probability; and also the analysis of the physisatial, economic and environmental
dimensions of vulnerability and exposure, whileitgkparticular account of the
coping capabilities pertinent to the risk scendr{eNISDR, 2002:16).

As shown in the figure below the identification loézards is usually the starting

point of a risk assessment process.
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Figure 2.2 Risk Assessment Process
(Source: UNISDR 2002:63)

UNISDR defines disaster risk reduction as “the emtgal framework of elements
considered with the possibilities to minimize vubialities and disaster risks
throughout a society, to avoid (prevention) oritoitl (mitigation and preparedness)
the adverse impacts of hazards, within the broadeso of sustainable development”
(UNISDR, 2002:17).

“The disaster risk reduction framework is compoggthe following fields of action:

e Risk awareness and assessment including hazard ysmnaland
vulnerability/capacity analysis;

* Knowledge development including education, trainingesearch and

information;

* Public commitment and institutional frameworks, luttng organisational,
policy, legislation and community action;
17



» Application of measures including environmental aggment, land-use and
urban planning protection of critical facilities, application afcience and

technology, partnership and networking, and finanicistruments;

» Early warning systems including forecasting, dissetion of warnings,

preparedness measures and reaction capacities’SQRI12002:17).

ISDR also indicates that “disaster reduction isedasn a continuous strategy of
vulnerability and risk assessment, many actors neede involved, drawn from
governments, technical and educational institutiopsofessions, commercial
interests and local communities. Their activitiedl weed to be integrated into
planning and development strategies that both erafdl encourage the widespread
exchange of information. New multidisciplinary ridgships are essential if disaster

reduction is to be comprehensive and sustainabl&I$DR, 2002:13).

UNISDR definesdisaster risk managementas “the systematic process of using
administrative decisions, organization, operati@hkdls and capacities to implement
policies, strategies and coping capacities of tugety and communities to lessen the
impacts of natural hazards and related environrhemd technological disasters”
(UNISDR, 2002:17). According to UNISDR disastekrimanagement comprised
forms of activities, including structural and notmegtural measuresto avoid
(prevention) or to limit (mitigation and preparedsg adverse effects of hazards
(UNISDR, 2002).

UNISDR also defines mitigation as “structural anan+structural measures
undertaken to limit the adverse impact of natuealands, environmental degradation
and technological hazards” (UNISDR, 2002:17).

Mitigation is defined by FEMA as “sustained action takendduce or eliminate
long-term risk to people and their property fronzdwals and their effects.” (FEMA,
1997:26)

According to FEMAmitigation includes such activities as:
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“Complying with or exceeding NFIP (The National &tb Insurance

Program) floodplain management regulations.

Enforcing stringent building codes, flood-proofingquirements, seismic
design standards and wind-bracing requirementsnéw construction or

repairing existing buildings.

Adopting zoning ordinances that steer developmestyarom areas subject

to flooding, storm surge or coastal erosion.

Retrofitting public buildings to withstand hurrieasstrength winds or ground

shaking.

Acquiring damaged homes or businesses in floodegeoeas, relocating the
structures, and returning the property to openepaetlands or recreational

uses.

Building community shelters and tornado safe rotwriselp protect people in
their homes, public buildings and schools in hame- and tornado-prone

areas” (FEMA, Mitigation Directorate web page).

FEMA conducts studies related wmhulti-hazard mitigatiorplanningand indicates

that “mitigation plans form the foundation for anmmunity's long-term strategy to

reduce disaster losses and break the cycle oftdisdamage, reconstruction, and

repeated damage&he planning process is as important as the plselfitit creates a

framework for risk-based decision making to reddamages to lives, property, and

the economy from future disasters” (FEMA, Multi-téad Mitigation Planning web

Risk reduction strategies have come into prominevite recent attempts to identify

risk issues and risk reduction activities by UN #sdelated bodies.

“International policies concerning natural and teadbgical disasters changed

radically. Previous policies that allocated largsaurces to post-disaster relief and

reconstruction activities have proved inefficienithout curbing the needs, and
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without generating safer modes of conduct. The rmatonal community has
therefore altered its objectives in disaster peficwith a strong determination to
reduce risks prior to any hazard event” (BalamdQ231).

It is therefore clear that risk reduction effortgagls a systematic and comprehensive
process including social, spatial, economic, adstiative and legislative practices to
avoid, reduce and share risks at national and leual.

When we look at the content and methods definedrigkr reduction studies, we
observe that it is necessary to integrate riskgedi studies in every type and scale

with spatial planning processes and planning studie

If it is considering that urban areas are the @aghere impact of disasters occurs
more severely and damage of disasters occurs wetitey intensity, it is certain that
urban planning has a great role in risk reductionies for cities faced not only with

natural hazards but also human-induced hazards.

With this point of view; the relevance of clarifgmurban risks and the importance of

urban mitigation plannings emerging.

2.2. Urban Mitigation Planning

“Mitigation at all levels is the dominant paradigaday as promoted by international
organizations and academic circles since 1990schwhhanged the conventional
mode of thinking focused on emergency and crisi;\agament policies since
1940s” (Balamir 2006:2).

“The concepts and methods of urban mitigation glagare entirely different from
conventional building-level risk mitigation. Earteke engineering has during the
past 40 years developed an area of expertise #ads avith the risk of building
collapse due lateral foces. The city however isjasttan aggregate of buildings, but
a complex system comprising its own nested set&isk sectors’, as well as

buildings of various categories to acquire differimctions and priorities in the
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context of urban mitigation planning. Cities ardnarable therefore, in very many

different ways, and manifest a multitude of riskBalamir 2006:3).

“On the other hand, mitigation is a most relevard eewarding effort particularly at

the level of settlements. Cities as distinct phgisgystems have their own complex

functional integrity, and are subject to failureosld any of the sub-components

receive a natural or man-made hazard impact. Adg@s are usually managed in

their totality by an authority explicitly responkalfor its functioning and safety. Risk

avoidance/ reduction/ sharing as part of such mespdities is however, a recent

awareness, and often an imposed obligation. Theses@me of the reasons why

seismic risk mitigation should be streamlined ioity planning functions and must

have a formal basis” (Balamir 2006:3).

Balamir (2006) defines the approaches related méhtification and management of

urban risks and methods of coping with them in geogiven below;

1)

2)

“Urban planning services are usually demanded foe post-disaster
reconstruction stages and rehabilitation works.hddblogical know-how is
available in this area, based on case experienuggheeoretical discourse
(Spangle Assoc., 1991, 1997; Schwab, et.al., 1998).

Risk mitigation efforts on the other hand, usudlbhgus at national level
policies (Godschalk et. al., 1999). In general, mmad pre-disaster
management of seismic risks in settlements is reitbefined to engineering
tactics at the individual building level, or to teemulation modeling efforts
(as in the case of HAZUS) at system level (Cobund &pence, 1992;
Coburn, 1995). Both approaches represent experisideanaking and
monitoring of city systems, rather than communitgtian and local

participatory processes.

3) Another form of pre-disaster monitoring efforts danidentified to fall closer

to landuse planning. Burby (1998, 1999) consideet tand-use planning

could provide sufficient means for mitigation irsatf. An approach is to
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4)

survey and register geological attributes of lamdl aocal geographical
features to determine the appropriate zoning of asel designation of types
of buildings for safer city development and funoti@ (Brown and

Kockelman, 1983; Spangle Assoc. and Mader, 1998)shigh hazard zones
are not allowed for residential purposes, but bogd for storage or animal
husbandry could be permitted, and public buildiagd emergency facilities
must accordingly be allocated to less hazardousszdrault lines must have
strips of zones for total building ban, restrictezhes relaxed with distance,
etc. This approach suffices with an interpretatbihe geological attributes,
and considers an acievement of seismic safetymnstéand-use constraints.

Cases that directly confront the problem of seismitigation, and intend to
develop methods in comprehensive urban plannirntggrahan that of land-
use planning alone) are very few and recent. Thaach does not only
consider the city systems in their entirety, busoaldevelops a multi-

disciplinary framework” (Balamir, 2006:4).

After making a brief history of disaster risk coptand risk reduction and mitigation
approaches in global agenda, it is necessary tmiexadisaster risk reduction efforts
in Turkey.

2.3. Disaster Risk Reduction Efforts in Turkey

“Excessive losses in natural disasters in Turkeyt® a large extent, a consequence
of omissions and deficiencies in the structuringlishsters and development laws, as
well as negligent land-use practices and avoidah@®ntrol in building processes”
(Balamir, 2002:39).

Turkey is prone to several natural hazards andbobas affected by several natural

disasters, in particular earthquakes, floods anddides.

These hazards, coupled with high physical and batibnerability, have caused
excessive losses of life, injury, and damage tpe@rty (JICA, 2004).
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According to the Table 2.1, 146 natural disasteznév occurred in Turkey since
1903 to 2009 and the earthquakes come in thepliiase in terms of the number of
events, the number of people killed, the numbgreaiple affected and the amount of

economic damages.

Table 2.1 Natural Disasters in Turkey from 190Q@09*

(Source:

EM-DAT:

The

OFDA/CRED

International

Disarst Database

www.em-dat.net - Université Catholique de LouvaBrussels — Belgium)
(*Events recorded in the CRED EM-DAT. First Evetpr/1903, last entry:

Sep/2009)
Numb
Number | Number umber
. . of Total | Damage (000
Diasters of of Killed
Affected US$)
Events | People
People
Earthquake (seismic | Earthquake (ground
o . 71 88.538 | 6.874.596 22.941.400
activity) shaking)
Epidemic Bactenal Infectious 1 11 150 )
Diseases
Parasmc Infectious > i 100.000 )
Diseases
Viral Infectious Diseasels 5 602 104.705 -
Extreme temperature | Cold wave 3 69 - -
Extreme winter 2 17 8.150 )
conditions
Heat wave p. 14 300 1.000
Flood Unspecified 11 897| 372.617 65.000
Flash flood 10 243| 1.341.362 1.342.00Q
General flood 15 174 64.407 238.500
Mass movement dry | Avalanche 1 261 1.069 -
Mass movement wet | Avalanche 2 146 6 -
Landslide 7 269 13.275 26.000
Storm Unspecified 4 49 3 -
Local storm 5 51 13.636 2.200
Wildfire Forest fire 5 15 1.150 -
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In Turkey’'s disaster history, the earthquakes conte prominence as the most
effective disaster among all disasters.

Therefore, the disaster and earthquake terms sgeomy@nous Turkey (Ergunay et
al., 2003).

When we look at the disaster policies of Turkey apglied risk reduction studies
for particularly seismic risks and all disasteksis we observe that risk reduction
efforts are only limited to the development of regions and can not be

implemented in daily life.

The current disaster management model in Turkeyesepts a structure mainly
devoted to response activities taking place afteasters.

“In Turkey, the main country disaster managemeticigs have been identified in
the 5-year development plans, but in the firstdhBeyear development plans had
included nothing about the disasters (1963-67, 19682, 1973-1977). For the
following ones, it is seen that the need of buiddoodes, a comprehensive planning
approach, proper land use plans were emphasizethe/elisaster management was
not taken comprehensively. Another point about degelopment plans are, they
included the measures about “disaster managembuat’they didn’'t include the
financial need or sustainability for the measuede taken. The last three 5-year
development plans must be kept distinct from thevipus ones because, these plans
(1996-2000, 2001-2005, 2007-2013) took the subjeet wider approach. It can be
derived from the policies that Turkey is now takitige problem as not only ‘a
problem of response’ but also ‘a problem of develept’. The policies of the
Turkey are reaching to a more comprehensive apprdag still, they need to be

progressive” (Kocak, 2005:4).

“The Marmara Earthquake in 1999 generated a strmigpnal determination in
Turkey to devise new and effective methods of tagktisasters. Since then, much
effort and debate has been taking place in pdljtafficial and academic circles to
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refresh the attitudes, management and structureggspionsibilities, as well as to
revise the related legal framework” (Balamir, 2B%:

“New provisions, revisions in regulations and miergal mandates have appeared, as
usually is the case after any major earthquakee®as law 4452 (27.08.1999) that
empowered the Goverment, three major decrees oBtad of Ministers were
prepared and put into effect. The decrees covérednstitutions of the ‘Obligatory
Building Insurance’, ‘Building Control’ and ‘Profs®nal Proficiency’. Still other
regulations are expected and a draft for a new elgment Law’ is circulating.
These decisions may be interpreted as attemtsneedothe existing system that is
over-occupied with crisis management and the atighof disasters into some form

of an overall strategy for diaster mitigation” (Balir, 2002:39).

Turkey's conventional legislation in disaster magragnt consists of two
fundamental laws that provide public interventi@pacity and improvement in the
efficiency of relief operations after disasterse3é areDisasters Lawadministered
by the Ministry of Public Works and Settlements1i#59 andDevelopment Law
administered by the Ministry of Public Works andteenents in 1985.

The Disasters Law and its Regulations provide an&brcapacity for intervention

after disasters and organize the relief operatidi® Disaster Law deals with a
preparation for ‘tents and blankets operationgigathan any form of a risk analysis,
estimations of losses and a master plan for pr&stés monitoring of forms of

mitigation. In the Disasters Law, provincial anctdb governors are empowered
extraordinarily to be the sole authority with pow&f commanding all public and

private and even military resources, property,valiicles and man-power when a
disaster occurs. Of the 68 articles in the mainybofdthe Law, only a few contain

provisions for pre-disaster activities and in pi@cdisaster mitigation requirements
are hardly fulfilled. (Balamir 2001a, Recent Change Turkish Disaster Policy: A

Strategic Reorientation, Mitigation and Financirigeismic Risks)
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2.4. The Major Mitigation and Preparedness Projectsn Turkey

“The Marmara earthquake is the milestone in Turleysing the overall disaster
management system to be reviewed and the effortbotust. After the 1999
earthquakes, several numbers of international agaons contributed to several
numbers of recovery, reconstruction, preventiontigaiion and risk reduction
activities” (Kogak, 2005:7).

The major organizations they improve projects inkéy are JICA, UNDP, World
Bank and European Union. The major mitigation ptgeundertaken by the
Government of Turkey with the support of these rimaional organizations
are”"Marmara Earthquake Emergency ReconstructionERE “Istanbul Seismic
Mitigation and Emergency Preparedness Projects”’HBM “The Study on A
Disaster Prevention / Mitigation Basic Plan iistanbul including Seismic
Microzonation” and “Earthquake Master Plan fistanbul’(EMPI).

2.4.1. MEER Marmara Earthquake Emergency Reconstrutton Project

“As part of the comprehensive response to the AufidgsMarmara earthquake, the
Marmara Earthquake Emergency Reconstruction Proj@dEER) finances

reconstruction and interventions that will contdamages in the case of a similar
event, especially since earthquakes are expectbi tegions in Istanbul and Izmir.

This project has three main components: The firgates a comprehensive
emergency management structure that coordinatesirdedrates risk reduction

strategies, preparedness, response, and recoverglsd creates an insurance
mechanism, establishing and expanding nationaktatzhic risk management and
risk transfer capabilities by making liquidity rélgdavailable to resident owners of
damaged or destroyed dwellings; reducing governrfiecdl exposure; ensuring the
financial solvency of the pool; and reducing goveemt dependency on the Bank
and other donors. This first component also revieagsl reforms, and strengthens
the municipal capability to regulate, plan, and lenpent disaster resistant
development. Lastly, this component establisheand linformation system while

updating and improving obsolete registers and maps.second component funds
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the development of a trauma program for adultschwisets up community mental
health centers and programs for psychological agdmozational support. The third
component reconstructs permanent housing in eakegaffected areas” (WB,
1999).

2.4.2. ISMEP Istanbul Seismic Risk Mitigation and Energency Preparedness
Project

The Government of Turkey and the World Bank arekimgy together to prepare a
proposed Istanbul Seismic Risk Mitigation and Emany Preparedness Project
(ISMEP). The objective of the project is assistihg Government in mitigating
seismic risks in the municipality of Istanbul andther strengthening the capacity
for emergency preparedness in order to reduce dbials economic and financial

impacts of potential future earthquakes (WB, 2005).

The project consists of the following componentsd aactivities: Enhancing
Emergency Preparedness, Seismic Risk MitigatiorPtdslic Facilities, Enforcement

of Building Codes and Project Management.

“ISMEP has no references with the new internatiamaderstanding of mitigation
and it is not familiar with the city-level mitigath approaches. ISMEP neither has
any emphasis in spatial analysis of risks, a camattbn of relative locations of
emergency facilities, nor a recognition of pladeilatites. This is totally inconsistent
with the intentions declared at the very beginmifighe project that ISMEP aims at
transforming Istanbul in the next 10-20 years irdocity resilient to major
earthquake, and that seeks improvements in conwgliavith building codes and
land-use plans” (Balamir, 2006:7).

2.4.3. EMPI Earthquake Master Plan for Istanbul

The Earthquake Master Plan of Istanbul (EMPI) hasnbrequested and procured
(November 2002-July 2003) by the Metropolitan Muypedity of Istanbul (MMI),
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following the JICA analysis. Two teams of reseauttiversities (METU-ITU and
BU-YTU) responded to the MMI tender for EMPI.

“In order to assess the risks Japan Internatiooalp€ration Agency had prepared a
Study on Disaster Mitigation/prevention in Istanbul Including Seismic
Microzonation. To follow up studies on the Assessment of EartkquRisk in
Istanbul and to find proper solutions for complexsk mitigation” issues, the
Earthquake Master Plan for Istanbul (EMPI) has been commissioned by Istanbul
Metropolitan Municipality (IMM) to a consortium imiing four leading Turkish
Universities” {lkisik, 2007:715).

“The METU-ITU approach is distinctly based on tlencept of risk, the sociological
and philosophical tenets of which are to be founthie expositions of Ulrich Beck
(1998, 1997, 1992) and others. This does not certfie work and the analyses of
risk to an academic exercise, but provides a mellogg for action and a framework
for the democratic involvement of the whole society ‘risk analysis and
management’. This proactive approach exclusivelgcdees ‘risk sectors’ in the
Istanbul metropolitan area, for which independésk analyses could be conducted,
based on methods described in detail in the maiarteSecondly, parties involved
in each risk sector are identified with a descoiptof tasks of risk management (risk
avoidance, risk minimization, and risk sharingyibttted to each. This demands
agreements and protocols between these partiesllattive and organised action.
Stake-holders in each risk sector are thus to tieaded in relation to a general ‘road

map’ that combines all action in independent risgtars” (Balamir, 2004a:4).

“The Istanbul Earthquake Master Plan is comprisiethiee fundamental actions in
its approach. The first is a Contingency Plan thaist be prepared for the entire
urban area that ensures coordination among diffesestors. The Contingency Plan
is the principal document that outlines the insteats for managing risks
(avoidance, mitigation, or sharing) that all systeamd sectors in the jurisdictional
area of the city face from earthquakes (and otheatus). The tasks in this coverage
are risk analysis studies, contingency standards agupropriate risk management

methods. Commitment of the affected sectors is iobdta before supervision of

28



implementation is guaranteed by responsible par({€se Report of Earthquake
Master Plan of Istanbul, 2003:8).

“The second item is a local action plan that cargtasub-project activities or
implementation packages in high-risk areas so thamprehensive urban
transformation actions can be initiated. The tlomdhponent is a bundle of Research
and Activity Programs that will facilitate sustaigi or completing of the first two
sets of actions” (The Report of Earthquake Maskan Bf Istanbul, 2003:8).

It can be seen in the following chart the three ponents of EMPI as described

above (Figure 2.3).

EMPI

Contingency Plan Action Plan Support and Research Activities
Risk Sectors

promotion campaigns

L]
e macro-form risks e ground conditions e public relations
e urban texture/uses e building surveys ® raising resources
e risks in life-lines e social surveys e legal provisions
e risksin building e local participation e administrative coordination
stock e implementation e preparation of protocols
e hazardous uses projects o data engineering
e emergency facilities e physical o other research

PROJECT PACKAGES

Figure 2.3 Istanbul Earthquake Master Plan Comptsnen
(Source: The Report of Earthquake Master Plantahksul, 2003)
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In the EMPI framework 13 risk sectors have beemrilesd.

“1. Macro-form Risks:These are risks involved in ttradure of main access system
and compatibility with urbansettlement area sizésnsities and configurations,
natural boundaries to expansion, water basins,-temg development tendencies,
attraction points and investments of metropoliteaes all investigated in relation to

micro-zones.

2. Risks in Urban Texture: Independent of the buddsafety, determination of Risks
in the differential formation of urban fabric conging plots, building coverage and
density, access roads and car parking, ownershiprpaand other environmental
properties;

3. Risks Related to Incompatible Uses: Analysis akRiarising from adverse affects
of incompatible urban uses in neighboring areasdlings or within a building in the

event of an earthquake;

4. Risks of Productivity Loss: Seismic vulnerabildf/industrial enterprises and risks
of productivity losses in the industrial establignts, in the case of earthquakes,
based on their size, location, building and faetitrobustness, technology employed,
materials processed, and dependencies on infrastesc access, input-output

relations, etc.;

5. Risks in Special Areas: The seashore, infill aréass and down-stream basins,
river beds and other areas subject to liquefadciwh landslide are areas that require

detailed and special analyses of risks;

6. Open Space Scarcity Risks: If open areas (gierpark, sports-fields, etc.) are
not of sufficient size, not in proximity to reside districts, and are not appropriate

for the emergency requirements, than scarcitiesare

7. Risks Related to Hazardous Materials: Urban u$ed process, store, and

distribute combustible, explosive, poisonous anbugant materials are sources of
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further risks, the location, environment and routésvhich should be separately

investigated;

8. Vulnerabilities of Historical and Cultural HeritagBuildings of historical and

cultural significance demand special analysis fcstiral and other forms of risks; A
priorities list of the registered stock need toetakto consideration the ground
conditions, historical and architectural significanof the building and its environs,
the other forms of vulnerabilities the building @mplex may have in the face of

earthquake;

9. Risks in Lifelines: Analysis of life-lines in tesrof structure of networks, routes,
service area, volume of flow, construction and male with reference to
microzonation and ground conditions; The acceswar&t Vulnerable points and

congestion risks;

10. Risks in Building Stock: Evaluation of privatedapublic buildings in their
design and constructional performance; Classiboatf stock and assessment of

retrofit feasibilities;

11. Risks Related to Emergency Facilities: Hospitadshools/ dormitories,
communications centers, fire-stations, police qrartmajor commercial centers and
storage facilities, banks, and other public andate buildings that are expected to
provide emergency services after the earthquake iavestigated for their

satisfactory functioning; Their malfunctioning ingdurther risks for the city;

12. External Risks: These cover all possible formdalfberate or macro accidental
events or actions that would nullify the mitigationeasures taken against the
earthquake, or make emergency activities lesstefe®r inflict damages; The risks
that could materialize as losses in the face chworiable weather conditions, or acts
of sabotage or terrorism; Investigation of factdos give rise to reactionary

spontaneous movements of social unrest or actmdstupt public order;
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13. Risks of Incapacitated Management: Investigatibnsks due to incapacities of
the city administrations in risk management and rgerecy circumstances” (The
Report of Earthquake Master Plan of Istanbul, 2068:269).

Earthquake Master Plan féstanbul is a pioneering example of mitigation plagn

and disaster risk reduction studies in Turkey.

The core of the Master Plan is formed by “seisnvialgation of existing buildings
and strengthening of those” (The Report of Eartkquilaster Plan of Istanbul,
2003:108).

The evaluation of existing buildings, risks in llinlg stock and the role of building

surveys in the mitigation plan consist the starpogt of this thesis.

As it is well known, there are various evaluationl &trengthening methods available
implementing by engineers. According to BalamirQ@)) earthquake engineering
has during the past 40 years developed an aregeftese that deals with the risk of
building collapse due lateral foces. However, cptgeand methods of urban
mitigation planning are entirely different from g® of conventional building-level

risk mitigation.

The main prospective contribution of this thesifl in¢ to present a new perspective
combining the engineering approach to safety studies in Ilngjdstock and the
mitigation planning approach to risk determinatistudies in building stock

For this aim in the following chapter, the sectbrisks in building stock in EMPI is
examined in detail, and this study will develophilhe contribution of comparisons
in identifying building stock assessment methodnafgation planning and building

stock assessment method of engineering.
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CHAPTER 3

COMPARISON OF THE MITIGATION PLANNING APPROACH AND
ENGINEERING APPROACH FOR RISK ASSESSMENT AND
REDUCTION STUDIES IN THE BUILDING STOCK

3.1. Urban Risks and the Method of Mitigation Planing Approach

Turkish cities constitute risk pools of natural dadhnological hazards. Therefore, it
is essential to determine risk sectors at settléneel to mitigate disaster risks in

urban areas especially faced with the earthquakartia

“The city is not just an aggregate of buildingst Buicomplex system comprising its
own nested sets of ‘risk sectors’, as well as g of various categories to acquire
different functions and priorities in the contextusban mitigation planning. Cities

are vulnerable therefore in very many different syagnd manifest a multitude of
risks” (Balamir, 2006:3).

“Mitigation is a most relevant and rewarding effqérticularly at the level of
settlements. Cities as distinct physical systemee hheir own complex functional
integrity, and are subject to failure should anytleé sub-components receive a
natural or man-made hazard impact” (Balamir, 2006:3

“In Turkey, existing approaches to urban seismigk rmanagement could be
considered broadly in two groups. Often seismicpprtes of sets of individual
buildings are investigated by geophysical and esging analysis, and
recommendations for retrofitting/removal made adiogy to technical and economic

feasibility criteria. A second family of managemefforts focuses on urban systems
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vulnerabilities due to natural hazards and undegakcenario analyses. The
Earthquake Master Plan of Istanbul (EMPI) complete®003 has providethe
opportunity for an alternative to the existing methods of urban seismic risk

management(Balamir, 2004a:1).

EMPI is a guiding study for mitigation planning Tiirkey. In the proposed model of
EMPI, besides response activities, mitigation atahiung activities including pre-

disaster stages are also emphasized.

“The approach considers hazards of natural andahuwrigin in combination, within
a framework of ‘risk sectors’, and proposes linés@ion to involve all factions of
the urban society. The purpose is to bring togedimer activate in every risk sector,
related components of public administration, bussnand industry, NGOs and local
community representation in the long-term manageneénurban risks, to draw
mutual agreements of conduct and control, and movarious subproject packages.
Altogether, 13 relatively exclusive risk sectorsrédeen identified for the whole
city. The nature of risks in each sector are exbéihi methods of ‘avoiding,
minimizing, and sharing’ of risks demonstrated, #melagents responsible and to be
involved indicated. High-risk districts are desitgthas areas for Action Planning,
where comprehensive rehabilitation/ transformatiwojects are recommended for
immediate implementation. A reassessment of exstigity administration
procedures, enriched powers of implementation, t@vls for physical planning,
encouragement of partnerships and private invessnan comprehensive

rehabilitation are complementary aspects of EMBEI&mir, 2004a:1).

As EMPI is a pioneering example of mitigation planghapproach, this thesis has
been shaped by the method of EMPI framework whiescdbes 13 risk sectors in

the city. However, within this thesis, only “risksbuilding stock” are considered.

“Risks in the building stock” is one of the riskctars described for the whole city
and its scope, related problems, risk managemeatiegly, responsible bodies and

proposals have been explained in EMPI as;
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“- Scope Evaluation of private and public buildings in ithedesign and
constructional performance; Classification of stoakd assessment of retrofit

feasibilities;

- Problems Great volume of unauthorized buildings; Littidarmation on the state
of building stock, and extensive structural chand®sficiencies in public buildings
and the siting of emergency facilities; Many spkecases as in the case of historic

buildings;

- Risk ManagemenDetermination of building robustness in relationsurveys and
microzonation information; Determination of rettthg methods feasible for the
different categories of buildings; Determinationcoimprehensive rehabilitation and

action planning areas with respect to the conceotraf deficient buildings;

- Responsible BodieMMI, municipalities and the Governorate; LCAs; B;

- Proposals Surveying by visual inspection and scanning efttital stock of around
a million buildings in stages and three phasesjdd\g up a detailed spatial data-
base for the building stock for multiple purposesyeloping retrofitting models for
standard cases; Facilitating decisions for retinfit with modifications in Flat
Ownership Law (634); Changes in Development Lawod31in special high risk
zoning and enforcement capacities for comprehensivabilitation.” (The Report of
Earthquake Master Plan of Istanbul, 2003:267-268)

In Turkey the current applications about risk idfgcdgtion ignore the risk sectors
except building stock risks and the risk analysiglies in the building stock have

been performed on a limited basis in terms of glojects in particular areas.

“The existing approach is contented with projedtindividual buildings, singularly
an engineering mission. Engineering profession termbnsider city-level mitigation
solely as a building-retrofitting task. A powerfldbby has maneuvered to attain
most of the requirements for a medium, congenialstch singular building
operations in isolation. However, the retrofittiogerations must be considered
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within the context of local planning requirementkieth should take place prior to
building-level mitigation investments” (Balamir 288).

It is clear that the discourse of “it is the builgs that kill people” has been adopted
in Turkey and all risk identification and reducti@ifforts have concentrated on

robustness of buildings and retrofitting or remosiihe individual buildings.

As a result of this approach, engineering tactiasehgained importance, a vast
market for professional services for retrofittingeoations has been created and

mitigation planning has been excluded.

Although the seismic evaluation of existing builginand strengthening of those
constitutes one of the mitigation activities ma@sgkly implemented in Turkey, there
is no legal or organizational arrangement relateith vevaluating earthquake

performance and strengthening of existing buildings

The studies for identifying earthquake performantéuildings is a new issue in
terms of our country and these studies has steotbd implemented in some cities in
Marmara Region, includingistanbul, after the 1999 Marmara Earthquake
particularly. Current applications are only basedterms of reference of the study
prapared by responsible municipality of study oe tRrime Ministry Project
Implementation Unit (The Ministry of Public Worka Settlement, 2009).

According to Balamir (2004b:14), mitigation effossuld be effective only if local
hazard conditions are determined and measures &tardingly. Responsibilities
and capabilities for the proactive approach musideewithin local administrations
and communities. In other words, reactive or piligactttitudes have different
priorities for different levels of administration.

In accordance with this perspective, risk reductamtivities including building
surveys at city level should be carried out by roipailities for effective results. Also
this arrangement could create an convenient envieon to implement risk

reduction studies and land-use planning activitaderby municipalities coherently.
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With regard to the issue of responsibilities angks$aof local governments, a legal
arrangement made in 2004 with Municipalities Lawl &hetropolitan Municipalities

Law.

In the Municipalities Law (5215) under the title“&mergency Planning” there is an
article that “Municipalities make disaster plansdamergency plans taking into
account the characteristics of the settlement aoglige team and equipment, in
order to avoid fire, industrial accidents, earthgsand other natural disasters or

reduce their losses”( Municipalities Law, Articl8)5

In the Metropolitan Municipalities Law (5216) undehe title of “Tasks,
Authorization and Responsibilities of Metropolitdfunicipalities” mentioned that
“making plans and other preparedness arrangemelati®a with natural diasters at
metropolitan area level in accordance with the glainthe provincial level” is one of
the responsibilities of Metropolitan Municipalitielso “vacating or tearing down
the risky buildings in terms of disaster or lifedaproperty safety” is one of the
responsibilities of Metropolitan Municipalities (Mepolitan Municipalities Law,
Article 7/u and 7/z).

Although disaster risk reduction issue in two lawsnentioned, these articles are
insufficient. There is no detailed explanation abomantent of tasks, implamentation
of tasks, methods, application techniques, findmesources etc.

With regard to the issue of responsibilities ansksaof local governments, it has
been obligatory to prepare microzonation maps famigipalities after 1999

Marmara Earthquakes.

“Since specially standardized geological maps arapan as well as integrated
information related to other disasters are not ickemed a prerequisite in the
development system, an objective basis for theuatian of land-use and building
permission decisions for their contributions to igation efforts does not exist.
Geological evaluation reports for individual sisessrequired by some municipalities,

are piecemeal. In cases where more comprehensiwtogieal/seismic etc.
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information and recommendations are available, axmé&l method of taking these
into account in the practises of land use planexigts” (Balamir, 2001:217).

Microzonation maps identify hazards in the city @ng a prerequisite for land-use
planning activities at city level. Municipalitiebliged to prepare development plans
should be also responsible for preparing microzonamaps in order to achive
effective results in integration of mitigation skesl and urban planning studies.
However in current situation municipalities are klaof financial capacity and

technical capacity to involve this task (Balamid02).

Consequently, for effective city-level mitigationhis necessary to consider all risk
sectors in city as a whole and taking into accologal hazards by using
microzonation maps. Microzonation map for settletees a primary step for any
mitigation program and an essential data for ugdanning studies. Identification of
high risk areas depending on assessment of all sesitors incorporated and
microzonation maps is another essential step fotigation planning and it

contributes to introducing a planning vision fortigation efforts.

At this point, the role of city planners gains imgmce. Mitigation activities
described above requires “a capacity for identifiyivarious types of risks at
different levels, making projections for likely g@aquences, and also a capacity for
devising methods to ‘avoid, reduce, and sharesriSkis means an entirely different
recruitment of professional expertise than emplayeder the conventional policies”
(Balamir, 2007:1).

As mitigation planning needs to be based on congm&ke and multidisciplinary
studies, an intensive collaboration of the disogdi is required. City planners have a

dominant role to play in risk mitigation activitias the city level (Balamir, 2004a).

Based on a review of the method of mitigation plagrapproach and deficiencies in
current approach, it is obvious that mitigatioroet should be focus on introducing
a planning vision and an integrated approach fotigation studies and urban

planning studies. It is also clear that analysiggks in the building stock is a part of
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mitigation planning process taking into considenatine other risk sectors in the city
and local attributes of the city.

This thesis intends tdevelop a method for decision-making related wii built

environment according to mitigation planning objees and present a new
perspective combining the engineering approachafietg studies in building stock
and mitigation planning approach to risk determionat studies in the urban

environment.

After examining the method of mitigation planningpaoach, it is necessary to
review the approaches of civil and other engingedisciplines to compare their
approach to safety studies in the building stoak thie mitigation planning approach

to risk determination.

3.2. The Method of Engineering Approach

Most of the safety studies concerning building ktditectly estimate the probability

of collapse and damage in individual buildings Bing geophysical and engineering
analysis as carried out by engineers. Within theeod of Earthquake Master Plan of
Istanbul (EMPI), vulnerability of existing buildingtock in Istanbul was asessed and

seismic retrofitting methods were developed.

“Seismic evaluation of existing buildings and sg#rening of those, which do not
have acceptable seismic safety, constitutes oti@eahitigation activities considered
in the EMPI. Although there are various evaluatemd strengthening methods
available for individual buildings, there existst@ong need for the development of
screening procedures for large numbers of undocteddnildings in campaign-type
applications. In the evaluation of the seismic tyaté buildings, three stages were
adopted. The first stage inspection/evaluation woske also referred as "street
survey" and correspond to preliminary assessmanthd second stage assessment,
starting with the high priority buildings and regs established in the first stage,
more detailed investigation/evaluation works arecexed for the seismic assessment

of buildings. The third stage involves almost thlglbuanalysis of the building and
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decision on its earthquake worthiness and econdeaisibility of retrofit” ({lkisik,
2007:5).

3.2.1. Stages in the Evaluation of the Seismic Saf®f Buildings

Within the scope of EMPMultistage Building Assessment Procedurés used for
evaluation of the seismic safety of building$.e procedure consists of 3 stages and
at the end of these stages strengthening procea@ueeapplicated in the building

stock.

3.2.1.1. First Stage: Sidewalk Survey Procedure

“The goal of these works is to make a preliminagding of all buildings in Istanbul

with respect to their seismic performance, andefioee to collect limited data on

buildings by visual inspection from outside whicancbe processed in a rational
manner for seismic assessment. This will enablsetopriorities for second stage
assessment at both individual building basis argioral basis” (The Report of

Earthquake Master Plan of Istanbul, 2003:10).

The first stage studies are also referredstaeet survey or sidewalk survey

procedure. This procedure was developed by Sucuoglu and &arg2003.

“The sidewalk survey procedure based on obserseigcted building parameters

from the street side, and calculating a performasw®e for determining the risk

priorities for buildings. Statistical correlatiohsve been obtained for measuring the
sensitivity of damage to the assigned performamceesby employing a database
consisting of 454 damaged buildings surveyed after1999 Dilzce earthquake in
Turkey. The results revealed that the proposedesarg procedure provides a simple
but effective tool for selecting those buildingsttthave significant damage risk.

These buildings have to be subjected to a moreileldtassessment for a final

decision on their seismic risk level” (Su@hoet al., 2007: 441).
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The proposed methodology of sidewalk survey proeedumnd structural parameters
that have to be observed during the surveys aedlyogiven below. Within the scope
of sidewalk surveys different parameters are used-7 storey reinforced concrete

buildings and1-5 storey masonry buildings.

“Number of Stories: This is the total number of floors above the gblevel.

Apparent Building Quality: A close relationship has been observed between
apparent quality -good, moderate, poor- and expee@ damage during recent

earthquakes in Turkey.

Pounding Effect: When there is no sufficient clearance betweencadjabuildings,
they pound each other during an earthquake asuft céglifferent vibration periods.

Uneven floor levels aggravate the effect of pougdifOzcebe et al., 2006:2).

These parameters given above are used for bothstbiéy reinforced concrete

buildings and 1-5 storey masonry buildings.

“Existence of a soft Story:A soft story usually exists in a building when one
particular story, usually employed as a commers@ce, has less stiffness and

strength compared to the other stories.

Existence of heavy Overhangs:Heavy balconies and overhanging floors in
multistory reinforced concrete buildings shift thess center upwards; accordingly
give rise to increased seismic lateral forces amdrtarning moments during

earthquakes.

Apparent Building Quality: A close relationship has been observed between
apparent quality [good, moderate, poor] and expead damage during recent
earthquakes in Turkey.

Existence of short Columns:Frames with partial infills lead to the formation
short columns which sustain heavy damage sincedheyot designed for the high

shear forces due to shortened heights that willré®m a strong earthquake.
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Topographic Effects: Buildings on slopes steeper than 30 degrees hiampped
foundations, which cannot distribute ground distoi$ evenly to structural members
above” (Ozcebe et al., 2006:2).

These parameters given above are used for 1-7ysteiaforced concrete buildings

only.

Wall Opening Ratio: The wall with largest openings is probably thentrfacade
wall. If the ratio of the total length of openinggsthe total length of wall is less than
1/3, it is small, if it is between 1/3 and 2/3stmoderate, if more, it is large. These

ratios can be selected by visual proportioning.

Orientation of Wall Openings: If openings in the walls of multistory buildingsea
aligned, this is a regularity. If not, it increasee damage risk. When the openings

are completely misaligned, it is defined as anreagularity.

These parameters given above are used for 1-5ystoasonry buildings only.

Local Soil Conditions: The intensity of ground motion at a particularesit
predominantly depends on the distance the causfiteand local soil conditions.
As there exists a strong correlation between PG¥ the shear wave velocities of
local soils, the PGV is selected as to represengthund motion intensity” (Ozcebe
et al., 2006:2).This parameter is used for all buildings in theare

In the first stage othe Evaluation of the Seismic Safety of Buildingscal soil
conditions and ground motion intensity are considered as the other parameters
besides structural properties of the buildings. dlosoil conditions and ground
motion intensity are assessed depending on Geadtathtlassification Map and
Peak Ground Velocity Distribution Map praperad KA (Figure 3.1 and 3.2).

According to Multistage Building Assessment Procedpart of The Report of
Earthquake Master Plan of Istanbul, the PGV maghen JICA (2002) report has
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contour increments of 20 cm/s2. The intensity zomedstanbul are expressed

accordingly, in terms of the associated PGV ranges.
Zone | : 60<PGV<80 cm/s?
Zone 1l : 40<PGV<60 cm/s?

Zone lll : 20<PGV<40 cm/s?

The differences in ground motion intensities ae¢hPGV zones are reflected in the
initial scores given in Tables 3.1 and 3.2, aceuydio a study conducted by
Sucuoglu (2003).
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Figure 3.1 Geotechnical Classification Map of JICA
Source: The Report of Earthquake Master Plan ahtsil, 2003
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Distribution of Peak Ground Velocity : Model A
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Figure 3.2 Peak Ground Velocity Distribution MapJ¢CA
Source: The Report of Earthquake Master Plan ahkzsil, 2003

“Once the vulnerability parameters of a building asbtained from walk-down
surveys and its location is determindtk seismic performance score is calculated
by using Table 3.1 and Table 3.2. In these talslesnitial score is given first with
respect to the number of stories and the intermitye. Then, the initial score is
reduced for every vulnerability parameter that iseyved or calculated. A general
equation for calculating the seismic performancaes¢PS) of all buildings can be

formulated as follows.
PS = (Initial Score) -X(Vulnerability Parameter) x (Vulnerability Score)
The weight of each building vulnerability parameisr evaluated by statistical

procedures, based on the Dizce database. Statetialysis is conducted by the
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program package SPSS Version 11, using thNeiltivariable Stepwise Linear

Regression Analysigprocedure. The results are then smoothed, anavénghts of

the parameters for which there was no availablea dabft storey, pounding,

topography) are assigned by using engineering jedgh{The Report of Earthquake

Master Plan of Istanbul, 2003:113).

Table 3.1 Initial and Vulnerability Scores for Rieirced Concrete Buildings
(Source: The Report of Earthquake Master Plantahlsul, 2003)

Base (Initial) Scores

Vulnerability Scores

Storey
# Zone 1 Zone 2 Zone 3 Soft Heavy Apparent | Short . Topographic
. Pounding
60<PGV<80| 40<PGV<60| 20<PGV<40| storey | overhang| quality | column effects
1-2 90 125 160 @ -5 -5 -b 0 0
3 90 125 160 -1@ -10 -10 -5 2 0
4 80 100 130 -15 -10 -10 -b 3 12
5 80 90 115 -15 -15% -15 -b -3 12
6,7 70 80 95  -20 -1% -15 -b -3 12
Table 3.2 Initial and Vulnerability Scores for Masy Buildings
(Source: The Report of Earthquake Master Plantahisul, 2003)
Base (Initial) Scores Vulnerability Scores
Storey
# Zone 1 Zone 2 Zone 3 Apparent Wall Opening .
Pounding
60<PGV<80 40<PGV<60 20<PGV<40 quality openings orientation
1-2 100 130 150 -10 -5 -P 0
3 85 110 125 -1d -5 -5 -B
70 90 110 -10 -9 -5 -b
5 50 60 70 -10 -5 -9 -5
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“The values given in Tables 3.1 ve 3.2 are prelary figures and they have to be
calibrated during pilot field studies” (The Repat Earthquake Master Plan of
Istanbul, 2003:117).

According to Multistage Building Assessment Procedpart of The Report of
Earthquake Master Plan of Istanbul, the valuesrgteesach vulnerability parameter
by the observer are:

Apparent quality : Good (0); Moderate (1); Poor (2
Pounding effect : No (0); Yes (1)

Soft storey : No (0); Yes (1)

Heavy overhangs : No (0); Yes (1)

Short columns : No (0); Yes (1)

Topography effect : No (0); Yes (1)

Wall openings : Small (0); Moderate (1); Large (2)
Opening orientation : Regular (0); Less regulary lit¢gular (2)

3.2.1.2. Second Stage

In the second stage assessment, starting withigihepiiority buildings and regions,
more detailed investigation/evaluation works areceted for seismic assessment of
buildings. The goal of this phase of investigatiem$o make reliable performance

evaluations to reach final decisions.

Within the scope of Earthquake Master Plan of lsthnmore than one method
depending on different alternative approaches veldped. In the second stage there
are six methods. One of these methods is develbpeddETU and it is explained

briefly for mentioning the content of second stagsessments in general.

“In the proposed method of METU, a preliminary eaxion methodology for
assessing seismic vulnerability of existing low- rtad-rise reinforced concrete
buildings is presented. The damage scores obtdioeud the derived discriminant

functions are used to classify existing buildingssafe, unsafe and intermediate. The
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discriminant functions are generated based on thsicbdamage inducing
parameters” (The Report of Earthquake Master Pfastanbul, 2003:125). These

parameters are;

Number of stories,
* Minimum normalized lateral stiffness index (thisléx is the indication of

* The lateral rigidity of the ground story, which usually the most critical
story)

* Minimum normalized lateral strength index (thisemds the indication of the
base shear capacity of the critical story)

* Normalized redundancy score (Redundancy is theatidin of the degree of
the continuity of multiple frame lines to distrileutateral forces throughout

the structural system)
» Soft story index

* Overhang ratio

“According to these parameters, the damage indexthw damage score
corresponding to the life safety performance clecsgion is calculated. At the end of
this procedure it is possible to classify the badg in three groups. These groups
are named asafe, unsafe and intermediate Although a major portion of the
buildings in the intermediate group is expecte@xperience moderate damage, this
group encompasses buildings with all degrees ofagd@ywhich can not be identified
at the level of desired accuracy, i.e. the coradassification rate in each group
should be at least 70 % and, the maximum clas8titeerror related to damage
states leading to life loss should be 5 % at thetmibis therefore strongly sugessted
that further detailed analyses should be perfororethese buildings before reaching
a final decision about their expected performareeels” (The Report of Earthquake
Master Plan of Istanbul, 2003:125).
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3.2.1.3. Third Stage

The third stage involves an almost through analgsithe building and decision on
its earthquake worthiness and economic feasibitify retrofit. This stage of
evaluation works comprises especially high riseldmgs and socially essential
buildings. It is carried out by registered expetgieeering firms in accordance with
specified methods and performance criteria.

Within the scope of Earthquake Master Plan of lsthnmore than one method
depending on different alternative approaches ielgeed. In the third stage there
are three methods. One of these methods is develmp® ETU and it is explained

briefly for mentioning the content of third stagesassments in general.

“The proposed method of METU is based on a 14-ftepe-based assessment
method and it is developed for 1-7 story concretdédimgs. An important feature of

the procedure is conducting linear elastic analysiyy once. The steps of the
proposed procedure are:

* Modeling

* Natural Vibration Properties

* Linear Elastic Analysis of the Structure

* Determination of Moment Capacities of Beams

» Calculation of Axial Forces Acting on Columns

» Determination of Beam-Column Capacity Ratios
» Decision on the Potential Yielding Member Ends
* Determination of Demand-to-Capacity Ratios

» Construction of the Simplified Capacity Curve

» Estimation of Maximum Inelastic Displacement
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* Modification of Lateral Forces and Demand-to-CapaRiatios
» Determination of Final Plastic Hinge Mechanism
» Controlling Component Acceptability

» Decision on the Seismic Performance of the Strett{irhe Report of
Earthquake Master Plan of Istanbul, 2003:151)

“According to the obtained results, decision is madn the global seismic
performance of the structure, depending on theiloligion of plastic hinges, and the
magnitude of the estimated plastic rotations dting member ends” (The Report of
Earthquake Master Plan of Istanbul, 2003:157).

3.2.2. Seismic Strengthening Procedure of Buildings

“The strengthening procedures are considered instages depending on the extent
of their detail. The first one is called the sinfiplil procedure and its application is
expected to be very wide. The second one, the cgmepsive strengthening, is
applied high-rise, socially essential and otheeaed buildings. The strengthening
of an existing building may be thought as incregsihits earthquake performance or

decreasing of its present risk to an acceptabkd'l€i&rdik, 2004:3).

Several methods are proposed for seismic streniginen buildings. These methods
are compiled undesimplified strengthening and comprehensive strengthening
titles. The simplified strengthening methods areppsed to be applied on a larger
number of buildings. The target of the simplifigteagthening is to prevent the total
collapse of the structural system and consequéeatlyrovide live safety under the
scenario earthquake. By applying the comprehensikengthening, the structural
system is updated to satisfy provisions of theanirseismic code (Erdik, 2004 and
The Report of Earthquake Master Plan of Istant2032.

The stages of in the evalution of the seismic gatdt buildings according to

engineering approach are presented in Figure 3.3.
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First Stage: Sidewalk Survey Procedure

-

Statistical analysis™
Y

/

*SPS = Base Score X(Individual Building Properties x Individual Bui
Properties Multiplies) — Location and Storey LesERAdjacent Building

Figure 3.3 The Evalution of the Seismic Safety ofidings according to

Engineering Approach
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CHAPTER 4

ANALYSIS OF EXISTING BUILDING STOCK ACCORDING TO
MITIGATION PLAN OBJECTIVES FOR THE CASE OF FATIH DI STRICT,
ISTANBUL

4.1. The Reasons for Fatih Case Selection

Istanbul is located at the bottom of the North Atiah Fault Line where one of the
most seismically active regions in Turkey. Accoglito The Earthquake Hazard
Map of Turkey prepared by the General Directordt®isaster Affairs (GDDA) of
the Ministry of Public Works and Settlement, maniy the settlement areas in
Istanbul are located oFhe First and Second Degree Earthquake Zones (Figure 4.1).

Besides geographical attributes of Istanbul, urmctletl urban development and
construction quality of the buildings are othertfas increasing the earthquake risk
on Istanbul Metropolitan area boundaries. “Existibgilding stock inistanbul

consists of one million buildings, half of whichearexpected to be affected

significantly from a severe earthquake.”(Hopkingle2006:2)

Study on Disaster Mitigation/Prevention in Istanbuhcluding Seismic
Microzonation prepared by Japan International Coattpen Agency is a starting
point of risk assessment and risk reduction a@witn Istanbul. After this study,
Earthquake Master Plan for Istanbul (EMPI), the metailed and comprehensive
mitigation study carried out in Turkey, is preparbg Istanbul Metropolitan

Municipality and a consortium consisting of fourrkigh Universities.
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Figure 4.1 Earthquake Hazard Zoning Map of Turkey
(Source: GDDA, 1996)

Study on Disaster Mitigation/Prevention in Istanbuhcluding Seismic
Microzonation prepared by Japan International Coatjn Agency is a starting
point of risk assessment and risk reduction aawitn Istanbul. After this study,
Earthquake Master Plan for Istanbul (EMPI), the hdetailed and comprehensive
mitigation study carried out in Turkey is prepareg Istanbul Metropolitan

Municipality and a consortium consisting of fourrKish Universities.

“An important aspect to be covered by the Earthguislaster Plan for Istanbul is
decided to be the assessment of seismic vulndyabiliexisting building stock in
Istanbul, the development of seismic retrofittingthods and the determination of
technical, social, administrative, legal and finaheeasures to be taken in order to

be able to implement such methods” (Erdik, 2004:1).
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“Urban re-development and definitions of the pcojareas are two important
strategies of Earthquake Master Plan for Istanhdlthey are constituted from four

ordered steps:

* Researches on the identification of local dynanmcshe selected strategic

areas.

* Preparation of the strategic plan drafts by IMM agoudblication of the plan

for the widespread discussions.

 Feed back of editing, objections and alternativesvided by the local

municipalities, related groups, civilian social gps etc.

» Official production of the settlement strategic teasplan” (Demir et al,
2008:8).

Within the context of EMPI, primary areas are defirrespect to the risk indicators
and the other city planning parameters in ordecrieate disaster resisted areas
(Figure 4.2).

As shown in the Figure 4.2, the Fatih District w@lpdace in Intervention Area-1 that

contains historical patterns.
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Figure 4.2 Primary Intervention Sub-regions of EMPI
(Source: Demir et al, 2008)

The implementation of EMPI was done at most rislgtritts by carrying out pilot
projects. One of the projects, which focus on thghgjuake safety of the urban
environment, isEarthquake Based Urban Renewal Project of Fatih District. The
project includes regeneration strategies orient&hitds the ensuring of earthquake
safety in Fatih and it develops sustainable andilidéa regeneration models for
different regions and neighbourhoods.

In this project, there have been many analysesdegato mainly engineering and
planning issues. Concerning these analyses, vanmyss and reports have been
prepared. Structural analysis, parcel (plot) anslysuilding analysis and
infrastructural analysis are example of these stidBuilding analysis is a part of
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this project and it contains individual buildingsassments, earthquake performance
score calculation of buildings and determinatiomisiy buildings.

In this respect, it would be useful to examine #nalysis carried out in Fatih and its
results, in order to identify methodological difeces between the engineering
approach to safety studies in the building stoak #me mitigation planning approach
to risk determination studies in building stock.

4.2. Characteristics of Fatih District

Fatih is one of the oldest districts of Istanbull &mcated in Historical Peninsula. The
geographical location, administrative structure,mdgraphic, socio-economic,
historical, cultural structure, natural conditioasd urban land use pattern of the

district are reviewed in this part of the chapter.

4.2.1. The Location of Fatih in Istanbul Metropolitan Area

The district of Fatih is located in the southernt jgd the Istanbul.At the west of the
district is the Zeytinburnu District, at northweist the Bayrampg District, at
northeast is Hali¢, at the east is the EmindnurBtsand at the south is Marmara
Sea. The east and northeast side of the distrixiridered with city wall (Figure 4.3).

The area of the district is 1051 hectares. LocabioRatih District has a strategically
importance as a result of factors such as beirgtéacinHistorical Peninsulawhere
the first settlement area of Istanbul, its proxymiv the central business district,

existence of major highway and railway connectiohthe city etc.
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Figure 4.3 Sub-provinces of Istanbul and the Lacatf Fatih
Source: Official web site of Fatih Municipality tpt//www.fatih.bel.tr

4.2.2. Administrative Structure of the Fatih District

In 1928, Fatih was separated from Emindni andstdeen officially established as

the district of Istanbul.

The district of Fatih consists of 69 neighbourhodlise neighbourhoods within the
borders of the district are given Table 4.1, Figh and regions of the district are

given Figure 4.5.
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Table 4.1 The Neighbourhoods of Fatih District (®eu BIMTAS Project Group

Database, 2007)

Abdi Subal Guraba Hiseyin ga | Kececi Karaba Seyit Omer
Abdi Celebi Haci Evhaddin Kecihatun Sofular

Ali Fakih Haci Hamza Kirk Gene Sinanga
Arabaci Beyazit Haci HiseyingA Koca Dede Tahta Minare
Arpa Emini Hamami Mubhittin Koca Mustafa f2a Tevkii Cafer
Atik Mustafa Paa | Haraccl Kara Mehmet  Kirkciga Uzun Yusuf
Avcibey Hasan Halife Klcuk Mustafagaa | Veledi Karabs
Babahasan Alemi Hatice Sultan Kirmasti Yali

Balat Karaba Hatip Muslahittin Melek Hatun Cakiga
Beyazit Aa Haydar Molla Aki Ordek Kasap
Beycasiz Hizir Cavy Molla Seref Ibrahim Cavy
Canbaziye Hoca Uveyz Muhtedigkender Imrahor
Cerrahpsa Hisam Bey Muratpa Inebey
Davutpaa Kariye Mufta Ali Iskender Pga
Deniz Abdal Kasap Demirhun Mimar Sinan Seyh Resmi
Dervis Ali Kasapilyas Nesl§ah

Eregli Kasim Girani Nevbahar

Fatma Sultan

Katip Muslahittin

Sancaktar Hayrettir

N
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Figure 4.4 The Neighbourhoods of Fatih District
(Source: BMTAS Project Group Database)
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Figure 4.5 Satellite Image of Fatih and RegionBistrict

(Source: Goggle Earth, Date of image: 2007)
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4.2.3. Demographic and Social Structure of Fatih Btrict

According to last population census of Turkish iStetal Institute in 2008, the
population of Fatih igl43.955inhabitants. The population density is 422 inteati

per hectare.

The population of Fatih was 226.853 inhabitantd 0 and it grown at a rate of
approximately 20%, in parallel with overall popidat growth in Istanbul until 1975.
After 1975, when rapid population growth continuasistanbul, the population
growth rate of the Fatih District has decreasedtddack of new development areas
in the district (Official web site of Fatih Muniajfty, 2009).

The social and economic structure of Fatih can mde characterized by squatter
housing and squatter housing life. This life styées had important influences on the
determination of the socio-economic structure, ftion of the social institutions,

and location and distribution of the economic atiig. Fatih shelters people from
many different ethnic origins such as Eastern Qithko Armenian and Georgian

(Official web site of Fatih Municipality, 2009).

4.2.4. Urban Land Use Pattern

When urban land use of Fatih is investigated, rit loa seen that, the residential areas
have the largest share with a percentage of 6@stnaf’'s total area. In Fatih, there
are multi-functional buildings also. In general t@mmercial function is intense in
ground floor usage. Workshops and small scale tndlsises have the majority in
underground usages within residential areas. Tlageusf upper surface floors is
generally residential (Figure 4.6)
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Figure 4.6 Urban Pattern of the Fatih District
(Source: BMTAS Project Group Database)
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Some of the essential health and education fadlitf Istanbul are located in Fatih:
Cerrahpga Tip Fakultesi, Vakif Gureba Hospital, Haseki Htmp Samatya
Hospital, Capa Faculty of Medicine, Cerrafgaraculty of Medicine and Hali¢

University, Kadir Has University.

Also, the headquarters of some of the main unitghef Istanbul Metropolitan
Municipality, including the Fire Department aredbed in Fatih.

Vatan (Adnan Menderes) Street is major road oftni-aind other main roads of the

district are Millet Street and Atatlirk Boulevard.

In Fatih, there are exist major highway (E-5 andMTBighways) and railway
connections of the city. Yenikapi Port is locatedhe southern part of Fatih, on the

shores of Marmara Sea and it is main ferryboat gioittanbul.

4.2.5. Historical Peninsula Conservation Plan

Historical Peninsula (Sur-u Sultani), including ifaand Eminénu districts, has been
declared as the 1st Degree Archaeological Site 9851by The Council of
Conservation of Cultural and Natural Assets of ribtd. Historical Peninsula

Conservation Plan was prepared by MMI and apprav@®05.

According to Historical Peninsula Conservation Rii@eisions, Historical Peninsula
is divided into 3 degrees of protection areas; sgree Protection Areas, 2nd
Degree Protection Areas, 3A and 3B Protection Aréat Degree and 2nd Degree
Protection Areas includes monumental structuregpfical squares, historical urban
areas, city walls and other important cultural tagres. In 1st Degree and 2nd Degree
Protection Areas, physical intervention is notakad and allowed at minimum level

as road widening excluding buildings.

In 3A and 3B Protection Areas, samples of civil hdtecture and monumental
buildings are located scarcely. In Historical Penla Plan, these areas are defined as

short term and long term regeneration areas.
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