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gn YENI NESIL DEPREM YONETMELIKLERI VE

DEPREM MUHENDISLIGINDE YENI TEKNOLOJILER

Degerli Meslektasimiz,

iki yil 6nce Prota’min 28. Yil déniimii miinasebetiyle, ODTU Teknokent isbirligi ile “Deprem Yalitimi
(Sismik izolasyon) Yontemleri ve Uluslararasi Uygulamalar” konulu bir sempozyum diizenlemistik.
Ayni zamanda bir Tirk misavirlik firmasinin dizenledigi ilk bilimsel sempozyum olma 6zelligini tagi-
yan bu etkinligin kapanis konusmasinda, iki yil ara ile bu girisimi tekrarlamak arzusunda oldugumuzu
vurgulamustik.

Yillar cok hizli geciyor ve 30. Yilimiza geldik... Yeni bir bilimsel etkinlikte yine bir aradayiz... Bu sem-
pozyumda ana konumuz ‘yeni nesil performans esasli deprem yonetmelikleri” ve tabii ki bagli olarak
‘performans esasli deprem mihendisligindeki yenilikler’...Tark Akademisyen ve Mihendisleri uzun
bir siredir yonetmeliklerimizi irdeliyorlar ve yapisal performansa dayali olarak yenilenmis bir cagdas
deprem yénetmeligini yararlige koymak icin calisiyorlar. Bunun yani sira cok kapsamli bir sismik
yalitim yonetmeligi hazirhgi tim hiziyla siriyor. Bu yonetmeliklerin hazirlik calisma grup liderligini
yapan akademisyenler de sempozyumda bizlerle birlikte olacaklar ve belki de yeni yonetmeliklerle
ilk kez burada tanisacagiz.

Tam bu gelismeleri sadece kendi aramizda tartismanin yeterli olmayacagini disinerek konuyu
uluslararasi platformda izleyen dinyanin 6nde gelen uzman Akademisyenlerini ve Mihendislerini
sempozyuma davet ettik. Davetimizi memnuniyetle kabul ettiler ve iki giin boyunca uzman Tark
Mihendis ve Akademisyenleri ile birlikte deprem mihendisliginde yeni gelismekte olan kavramlarin,
yontemlerin ve teknolojilerin giincel durumunun anlasilip uygulamalarinin tartisilacagr bu ortama
katki koymak ve bilgilerini paylasmak icin bizlerle olacaklar.

Bu vesile ile sempozyumun organizasyonunda cok biyik emekleri olan Sempozyum Es Baskanlari
Prof. Dr. Haluk Sucuoglu’na ve Prof. Dr. Gian Michele Calvi'ye, davetimizi biyik bir nezaketle kabul
edip sempozyuma katilarak anlamlandiran degerli kamu yoneticileri, mihendisler, bilim insanlar

ve katihmlari ile sempozyuma deger katan katilimcilara ve organizasyonda gorev alarak dzveriyle
calisan tim ekip Gyelerine tesekkir ediyoruz.

Saygilanmizla,

 dae CoVdA:

Danyal Kubin Jozef Kubin
Genel Madir Yonetim Kurulu Baskani



YENI NESIL DEPREM YONETMELIKLERI VE

D
DEPREM MUHENDISLIGINDE YENI TEKNOLOJILER ng PROTA

ONsOz

Turkiye gelismekte olan dlkeler icerisinde deprem kayiplarinin en cok yasandigi Glkelerin basinda
gelmektedir. Yakin gecmiste kentsel yerlesim bolgelerini etkileyen her siddetli deprem biyik
kayiplara neden olmustur. Diger yandan Tirkiye, 1999 depreminden bu yana 6zellikle insaat sekto-
rindn basini cektigi hizl bir kentsel bityime siireci yasamaktadir. insaat sektérindeki biyyimenin
saghkh ve kalici olabilmesi icin dncelikle deprem rislerinin dogru algilanmasi, ¢cézimlerin uygula-
maya etkin bicimde yansitilmasi gereklidir.

Deprem mihendisligi arastirmalarinda Tirkiye'nin dinyadaki yeri, deprem kayiplarindaki yeri

ile tutarh bir durumda degildir. Bu durum alkedeki bilgi birikiminin heniiz uygulamaya yeterince
yansimadigini gdstermektedir. Deprem konusu Gniversitelerin insaat mihendisligi ve yer bilimleri
bolumlerinin en yogun arastirma alanlarinin basinda gelmektedir. Ulusal deprem yonetmeligi her
zaman diinyadaki cagdas gelismeleri yansitmaktadir. insaat sektéri yurt ici ve yurt disinda en
azindan konvansiyonel yapimda artik 6nemli bir giice ve kapasiteye ulasmistir. Tim bu avantajla-
rin Ulkenin deprem performansina yeterli bicimde yansimamis olmasi tartisiimalidir. Bu noktada
musavirlik sektoriinin deprem mihendisligi alanindaki bilimsel gelismeleri yeterince izleyememe-
si, yapim sektorinin ise yeni deprem teknolojilerini 6grenme, gelistirme ve uygulamadan uzak
kalmasi tzerinde durulmaya deger hususlar olarak degerlendirilmelidir. Ancak burada 6nemli bir
gercegin de altini cizmek gerekir. Ulkemiz gibi gelismekte olan ilkelerde uluslararasi yatinmlarla
yapilan bayik mihendislik projelerinde kritik 6nemdeki musavirlik ve yapim hizmetleri finansmani
sadlayan Glkelerin firmalarinca dstlenilmekte, ulusal firmalar ise daha standart islerin alt yiklenici-
si rolind Gstlenmektedir. Bu durum bilgi ve beceri birikiminin olusmasini engellemektedir.

Bu sempozyumun temel amaci deprem mihendisliginde yeni gelismekte olan kavramlarin,
yontemlerin ve teknolojilerin giincel durumunun anlasilip uygulamalarinin tartisilacagi bir ortami
saglamaktir. Cagdas deprem mihendisliginde artik tek hedef can kayiplarinin 6nlenmesi degildir.
Ekonomik kayiplarin en aza indirgenmesi ve sosyal yasamin kisa sirede normale dénmesi icin
bazi 6nemli yapilarin depremden hemen sonra islevsel kalmasi, bazi yapilarin ise makul bir sirede
deprem oncesi islevine kavusmasi “performans esasli deprem mihendisligi” olarak tanimlanmak-
tadir. Yeni nesil performans esasl deprem yonetmelikleri bu amacla her yapi tiri icin farkli dep-
rem etkileri altinda farkli performans hedefleri belirlemekte, bu hedeflere konvansiyonel yapim
yontemleri ile ulasmanin mimkan olmadigi durumlarda ise yeni teknolojilerin 6niini acmaktadir.

Ulkemizde 2015 yilinda yirirlige girecek olan yeni deprem yonetmeligi gerek misavirlerden,
gerekse yatinmci ve yapimcilardan cok daha st diizeyde bir teorik bilgi birikimi ve teknolojik
farkindalik talep edecektir. Bu amacla Sempozyumun ana temalari olarak yeni nesil deprem yonet-
meliklerini ve deprem teknolojilerini sectik. Performans esasli deprem mihendisliginin musavirlik
ve yapim sektord tarafindan layikiyla uygulanabilmesi icin yapilmasi gerekenlerin Sempozyumda
ayrintil olarak degerlendirilmesini umuyor, mihendislik camiasina béylesi nitelikli bir tartisma
firsati ve ortami sagladiklari icin Prota Mihendislik A.S."ne tesekkiir ediyoruz.

Nice 30 yillara,

Dr. Haluk Sucuodglu ve Dr. G. Michele Calvi
Sempozyum Esbaskanlari
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PREFACE

Turkey is among the most suffering countries from earthquake losses in the developing world.
Recently, the 1999 Marmara and 2011 Van earthquakes caused significant losses in urban
regions. On the other hand, Turkey is going through a fast urban development phase since the
1999 earthquake, accompanied with a construction boom. Understanding and managing the
earthquake risks properly, and implementing the risk reduction measures effectively is a key for a
stable and sustainable development.

Turkey’s position in earthquake research is not consistent with her place in the global ranking of
earthquake losses. This is a clear indication that the knowledge developed through research has
not yet been reflected sufficiently into practical implementation. Earthquake science is generally
a leading research field in the related departments of Turkish universities. Turkish seismic code
normally recognizes and implements the recent developments in modern earthquake engineer-
ing. The construction industry in the country has reached a noticeable capacity and success both
in the national and international markets. Poor performance of the Turkish building stock during
recent earthquakes in spite of these advantages must be a point of crucial discussion. Perhaps
the design professionals are not following the advances in earthquake engineering properly, and
the construction industry is not effective in learning, developing and implementing new seismic
technologies.

The main scope of this symposium is to provide a forum for discussing new concepts, procedures
and technologies in earthquake engineering. Life safety is not the only objective in modern earth-
quake engineering. In order to minimize economic losses and restore normal living conditions
soon after an earthquake, strategic structures should remain operational and the others should
regain serviceability within a reasonable time. This is the basis of performance based earth-
quake engineering. New generation of seismic codes define different performance objectives

for different types of buildings, under different earthquake intensities. When these performance
objectives cannot be achieved by conventional construction technologies, they lead the way for
new technologies and devices.

New generation of seismic codes demand a higher level of conceptual knowledge from designers
and technological awareness from developers and contractors. Accordingly, we have selected

the new generation of seismic codes and seismic technologies as the two main themes of the
Symposium. We are hoping that these issues will be discussed and evaluated in sufficient depth
during the Symposium for a proper understanding and implementation of performance based
earthquake engineering.

We like to express our gratitude to Prota Inc. for providing a valuable opportunity and stage to
realize these objectives, and wish them several more successful 30 years while celebrating their
30th anniversary.

Haluk Sucuoglu and G. Michele Calvi
Symposium Co-coordinators
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PROGRAM

1. GUn 26 Subat 2015 Persembe
09 -09%  Kayit
0930- 10 Acilis Konusmalari
1090 - 12:30 1. Oturum
Oturum Bagskani: Murat Nurlu - Deprem Dairesi Baskani, AFAD
Performans Esasli Deprem Mihendisliginin Temel Kavramlari
Haluk Sucuoglu
Kahve Arasi
Yeni Teknolojilerin Yapilarin Deprem Performansina Etkileri
Michele Calvi
ihtimal Hesaplarina Dayali Gincellenmis Tirkiye Sismik Tehlike Haritasi ve
Deprem Tasarimina Etkileri
Sinan Akkar
1230-13%  (Ogle Yemeqi
1330 - 16 2. Oturum
Oturum Baskani: Giiney Ozcebe - Mihendislik Fakiiltesi Dekani, TED Universitesi
Yeni Eurocode 8'de Performans Esasli Deprem Tasarim Felsefesi
Michael Fardis
Yeni Eurocode 8'de Performans Esasl Hesap Yontemleri
Peter Fajfar
Yapisal Olmayan Elemanlarin Deprem Performansi ve ilgili Yonetmelik Kurallari
Andre Filiatrault
Kahve Arasi
169 - 1730 Panel Yeni Nesil Deprem Yénetmelikleri
Moderatér: Haluk Sucuoglu - Orta Dogu Teknik Universitesi
Katimcilar: Michael Fardis, Peter Fajfar, Nuray Aydinoglu, Joseph Kubin,
Farzad Naeim
Deneyim Paylasimlari
1045 - 124 Constantin Christopoulos, Andre Filiatrault
1330 - 1500 Michele Calvi, Farzad Naeim
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PROGRAMME

DGy 1 26 February 2015 Thursday
09%-09%  Registration
09 -10%  Opening Speeches
109 - 123 1t Session
Chairman: Murat Nurlu - AFAD
Fundamental Concepts of Performance Based Earthquake Engineering
Haluk Sucuoglu
Coffee Break
Effects of New Technologies on the Seismic Performance of the Structures
Michele Calvi
Revised Probabilistic Seismic Hazard Map of Turkey and Its Implications in
Seismic Design
Sinan Akkar
1230-13%  [unch Break
1330169 27 Sessjon
Chairman: Giiney Ozcebe - Dean, Faculty of Engineering, TED University
Next Eurocode 8 and Performance-Based Seismic Design Philosophy
Michael Fardis
0n Performance Analysis Procedures in the Next Eurocode 8
Peter Fajfar
Performance-based Seismic Design of Nonstructural Building Components. The
Next Frontier of Earthquake Engineering
Andre Filiatrault
Coffee Break
169 - 1730 Panel New Generation of Seismic Codes
Moderator: Haluk Sucuoglu - Middle East Technical University
Participants: Michael Fardis, Peter Fajfar, Nuray Aydinoglu, Joseph Kubin,
Farzad Naeim
Sharing of Engineering Experience
105 - 1245 Constantin Christopoulos, Andre Filiatrault
1330 - 715:00 Michele Calvi, Farzad Naeim
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12:30 - 13:30
13:30 - 16:00
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27 Subat 2015 Cuma

3. Oturum

Oturum Bagkani: Alper ilki - istanbul Teknik Universitesi, Yapi ve Deprem Miihen-
disligi Laboratuvari Es-Sorumlusu.

Performans Esasli Deprem Tasariminin Soy Agaci - Giniimiz, Ge¢cmisin Yeniden
Elden Ge¢cmis Bir Dizenlemesi midir?
Polat Gulkan

Depreme Dayanikli Sinek Yapi Tasariminda Degisimler: Yeni Nesil Deprem Yonet-
meliklerinde Tasanm Yaklasimlar
Constantin Christopoulos

Kahve Arasi

ABD’de Yuksek Binalarin Performans Esasli Tasarimi
Farzad Naeim

Yeni Turkiye Deprem Yonetmeliginde Yiksek Binalarin Tasarimi
Nuray Aydinoglu

0Ogle Yemegi
4. Oturum
Oturum Bagkani: Ugurhan Akyiiz - Miihendislik Fakiltesi Dekani, ODTU

ABD’de Bagimsiz Kontrol Sistemi
Farzad Naeim

Tirk Deprem Yalitim Yonetmeligi'nin ABD, Avrupa ve
Japonya Yonetmelikleri ile Mukayesesi
Mustafa Erdik

Sartinme Esasli Deprem Yalitiminda Etkin Maliyetli Teknolojiler
Michele Calvi

Japonya’da Yeni Teknoloji Uygulamalari: Tasarim ve
Yapim Arasindaki Olumlu isbirligi
Masayoshi Nakashima

Kahve Arasi
Panel Deprem Miihendisliginde Yeni Teknolojiler
Moderatér: Mustafa Erdik - Bogazici Universitesi

Katihmailar: Michele Calvi, Masayoshi Nakashima, Constantin Christopoulos,
Andre Filiatrault

1045 - 12:45
1330 - 15:00

Deneyim Paylasimlari
Masayoshi Nakashima, Farzad Naeim

Constantin Christopoulos, Michael Fardis
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27 February 2015 Friday

Chairman: Alper ilki - Istanbul Technical University, Co-Director of Structural and

Genealogy of Performance-Based Seismic Design: Is the Present A Re-Crafted

Phasing out of Conventional Ductile Seismic Design: An overview of 10 years of

Guideline Documents for Performance Based Seismic Design of Tall Buildings in

Lessons Learned from Peer Review Process for the Performance Based Seismic

Participants: Michele Calvi, Constantin Christopoulos, Masayoshi Nakashima,

Day 2
099 -12% 3 Sessjon
Engineering Laboratory
Version of the Past?
Polat Gilkan
research toward a next generation of seismic resistant structures
Constantin Christopoulos
Coffee Break
the United States
Farzad Naeim
Design of Tall Buildings in the Next Turkish Seismic Code
Nuray Aydinoglu
1230-13%  Lunch Break
13%0- 769 4 Sessjon
Chairman: Ugurhan Akyiiz - Dean, Faculty of Engineering, METU
Design of Tall Buildings in the United States
Farzad Naeim
Turkish Code for Seismic Isolation and Comparison with US,
European and Japanese Codes
Mustafa Erdik
Cost Effective Technologies for Friction-based Isolation
Michele Calvi
Applications of New Technologies in Japan - Positive Collaboration
between Design and Construction
Masayoshi Nakashima
Coffee Break
1690 - 1730 Panel New Technologies in Farthquake Engineering
Moderator: Mustafa Erdik - Bosporus University
Andre Filiatrault
Sharing of Engineering Experience
10% - 12%  Masayoshi Nakashima, Farzad Naeim
1330 - 159 Constantin Christopoulos, Michael Fardis
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Prof. Sinan Akkar, Bogazici Universitesi Kandilli Rasathanesi ve Deprem Arastirma Enstitiisi Deprem
Mihendisligi boluminde ogretim tyesidir.

Baslica uzmanlik alanlan arasinda, yer hareketi tahmin modellerinin gelistirilmesi (YHTM), kuvvetli yer
hareketi veri tabanlarinin derlenmesi, depreme dayanikli tasarim icin deplasman temelli performans
tahkiki ve kayit secme ve 6lceklendirme yontemlerinin gelistirilmesi calismalari yer almaktadir.

Sinan Akkar, Bati Balkan Ulkeleri icin Sismik Tehlike Haritalarinin Harmonizasyonu (BSHAP) projesinde
NATO Proje Koordinatori gérevini yuritmus, Avrupa Sismik Tehlikesinin Harmonizasyonu (SHARE)
projesi kapsaminda ise yer hareketi modelleme grubunda yer almistir. Sinan Akkar, Orta Dogu Deprem
Modelleme (EMME) projesi cercevesinde yer hareketi tahmin denklemleri is paketinin yGritoctliguni
yapmistir. Bu projenin yani sira Deprem Risk Degerlendirmesi ve Zarar Azaltilmasi icin Avrupa Arastir-
ma Altyapilari Agi (NERA) projesinin Kuvvetli Yer Hareketi Sebekeleri Arasinda isbirligi ve Kuvvetli Yer
Hareketi Kullanicilari adli is paketinde de yurGticalik gérevini yerine getirmistir,

Sinan Akkar, “Sismik Yer Hareketi Degerlendirmesi (SIGMA)” projesinde en son Avrupa kuvvetli yer
hareketi veri tabaninin (RESOURCE) derlemesini yapan grubu koordine etmistir. Bu projelerin yani sira,
PEGASOS Refinement (PRF) ve Southwest United States (SWUS) projelerinin yer hareketi karakterizas-
yonu bilesenlerinde gérevler almistir. Bu uluslararasi katilimlarina ek olarak (TUBITAK-105G016) Ulusal
Kuvvetli Yer Hareketi Veri tabani projesinin koordinatorliginG yGratmis ve halen “Tarkiye Sismik
Tehlike Haritasinin Revizyonu (UDAP-C-13-06)" projesini koordine etmektedir.

Sinan Akkar'in SCI tarafindan taranan uluslararasi hakemli dergilerde yayimlanmis 50'ye yakin makalesi
bulunmaktadir.

20N

NEW GENERATION OF SEISMIC CODES AND NEW
TECHNOLOGIES IN EARTHQUAKE ENGINEERING

Bogazici University - Kandilli Observatory and Earthquake Research Institute, Cengelkéy Istanbul
Sinan Akkar is a professor of earthquake engineering at the Earthquake Engineering Department of
Kandilli Observatory and Earthquake Research Institute, Bogazici University istanbul.

His major fields of expertise are development of ground-motion predictive models (GMPEs), compila-
tion of strong-motion databases, development of methodologies for ground motion record selection,
scaling and displacement-based performance assessment procedures in earthquake resistant design.
Sinan Akkar was the NATO project director of the Harmonization of Seismic Hazard Maps for the
Western Balkan Countries (BSHAP) project and was a team member in the ground-motion model-
ing task of the Seismic Hazard Harmonization in Europe (SHARE) project. He led the ground-motion
prediction equations work package in the Earthquake Modelling of the Middle East (EMME) project.
He also led the Networking Accelerometric Networks and strong-motion data users work package

in the Network of Furopean Research Infrastructures for Earthquake Risk Assessment and Mitigation
(NERA) project.

Sinan Akkar was responsible for compiling the most recent pan-European ground-motion database
(RESORCE) as part of Seismic Ground Motion Assessment (SIGMA) project. He participated as a
resource expert and proponent in the ground-motion characterization tasks of PEGASOS Refinement
Project (PRF) and Southwest United States (SWUS) Project. Apart from his involvements in the
above international projects, Sinan Akkar coordinated the National Strong-Motion Database (TUBI-
TAK-105G016) project and he is currently coordinating the Revision of Turkish Seismic Hazard Maps
(UDAP-(-13-06) project.

Prof. Akkar is co-authored a total of 50 papers in peer-reviewed international journals (covered by
SCl) and his current H-index is 18.
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ihtimal Hesaplarina Dayali Giincellenmis Tirkiye Sismik
Tehlike Haritasi ve Deprem Tasarimina Etkileri

Sinan Akkar

ihtimal hesaplarina dayali Turkiye sismik tehlike haritasi, Ttrkiye Afet Acil Yonetim Baskanligi (AFAD)
ve TUrkiye Dogal Afet Sigortalan Kurumu (DASK) tarafindan desteklenen bir proje ile giincellenmistir.
Proje, Bogazici Universitesi, Cukurova Universitesi, Orta Dogu Teknik Universitesi ve Sakarya Universi-
tesi 6gretim Gyeleri ile beraber AFAD ve Maden Tetkik Arama Genel Mudurligi (MTA) mensuplarinin
katiimlariyla gerceklestirilmistir. Projenin ana Grtnleri olan ve 50 yilda %70, %50, %10 ve %2 asiima
ihtimalleri icin pik yer ivmesi ile beraber T=0.2s ve T = 1.0s spektral ivme dadilimlarini gosteren sismik
tehlike haritalari, revizyonu devam eden Tirk deprem yonetmelidi tarafindan degerlendirilecektir.

Bu sunum, s6z konusu projeden elde edilen sismik tehlike sonuclarini, Glkemiz mahendislik pratigin-
de depreme karsi tasarim hesaplarinda kullaniimakta olan tasarim spektrumlari ile karsilastiracaktir.
Yapilan karsilastirmalar farkli sonimleme seviyelerinin spektral genliklere olan etkilerini ve senaryo
uyumlu disey spektral genliklerin elde edilmesinde kullanilan disey/yatay spektral genlik rasyolarini
da dikkate alacaktir. Ayni zamanda yakin mesafe deprem etkilerinin tasarima, spektrum genliklerine
olan etkisi ve bu etkinin olabildigince basit bir sekilde tasarim spektrumuna aksettirilmesi konusu da
sunumun icinde yer alacaktir.

Yukarida bahsedilen basliklar 6zellikle temel yalitimli yapilarin ve yiksek binalarin tasarimlari icin
deprem sistemlerinin belirlenmesi acisindan onemlidir.
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Revised Probabilistic Seismic Hazard Map of Turkey and
Its Implications in Seismic Design

Sinan Akkar

The probabilistic seismic hazard map of Turkey has been revised recently with the grants provided by
the Turkish Disaster and Emergency Management Presidency (AFAD) and Turkish Natural Catastro-
phe Insurance Pool (TCIP). The project is conducted under the collaboration of several universities
(Bogazici University, Cukurova University, Middle East Technical University and Sakarya University)
and state institutions (AFAD and General Directorate of Mineral Research and Exploration). The major
deliverables of the project (hazard maps of peak ground acceleration as well as pseudo-acceleration
spectral ordinates at 0.2s and 1.0s for exceedance probabilities of 70%, 50%, 10% and 2% in 50
vears) will be evaluated for the Turkish seismic design provisions.

This presentation compares the hazard results of this project and its implications in design with those
that are still in force in Turkish engineering practice. The comparisons also account for the influence of
various damping levels on spectral amplitudes as well as vertical-to-horizontal spectral ratios that are
used in estimating scenario consistent vertical pseudo-acceleration spectrum. The effect of near-fault
directivity for sites close to active faults and practical engineering approaches for incorporating such
effects to design spectrum are discussed as part of the presentation.

The topics of discussion are of particular use for designing base isolated structures and tall buildings.
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Mehmet Nuray Aydinoglu

Prof. Dr. Aydinoglu 1965 yilinda istanbul Teknik Universitesi (iTU) insaat
Fakultesi'nden Yiksek Mihendis olarak mezun olmustur. Bir sire yapisal
tasarim muhendisligi yaptiktan sonra 1972’de ITU’de basladidi doktora
calismalarini “depremde yapi-zemin etkilesimi” konusundaki tezi ile
1977 yilinda tamamlamistir. 1979-1981 arasinda ABD’de Pennsylvania
eyaletindeki Lehigh Universitesi'nde doktora sonrasi calismalar yapmis ve 1981'de docentlik unvani-
ni almistir. 1982-1992 arasinda Sezai Turkes Feyzi Akkaya (STFA) grubunda mihendislik yonetimine
iliskin gorevlerde bulunduktan sonra akademik hayata geri donerek 1992 yilinda Bogazici Universitesi,
Kandilli Rasathanesi ve Deprem Arastirma Enstitisi Deprem Mihendisligi Anabilim Dali'nda goreve
baslamistir. Yas siniri nedeni ile 2010 yilinda emekliye ayrnimis olmasina ragmen halen ayni enstitide
egitim ve arastirma faaliyetlerini surdirmektedir.

Prof. Aydinoglu binalarin, kopralerin ve diger muhendislik yapilarinin deprem etkisi altinda analizi ve
tasarnimi konularinda ve o6zellikle son 15 yilda “performansa gore tasarim” alaninda yogun arastirma,
egitim ve uygulama faaliyetlerinde bulunmus ve 32 yiksek lisans tezi ile 5 doktora tezi yonetmistir.
Prof. Aydinoglu 1997 ve 2007 Turkiye Deprem Yonetmeliklerinin hazirlanmasinda dncd rol dstlenmistir.
Halen yuritilmekte olan yeni yonetmelik calismalarina da aktif olarak katkida bulunmaktadir. Ayrica
son yillarda Tarkiye Kiyi ve Liman Yapilari, Demiryollari, Hava Meydanlari insaatlarina iliskin Deprem
Yonetmeligini (2007), istanbul Yuksek Binalar Deprem Yonetmeligi taslagini (2008), Dubai Emirligi
Deprem Yonetmeligi taslagini (2009) ve Oman Sultanhigi Deprem Yonetmeligi taslagini (2012) hazirla-
mistir.

Prof. Aydinoglu, uygulamada calisan mihendislerin deprem mihendisligi ve 6zel olarak deprem
yonetmelidi uygulamalari alaninda meslek ici egitimi ile ilgili olarak son yirmi yilda yogun calismalar
yapmis, Tarkiye'nin her yaninda konferanslar, seminerler vermistir. Yine bu stre icinde hemen her
torlo mohendislik yapisinin (Binalar, kopraler, liman yapilari, endistri ve enerji yapilari vb.) deprem
etkisi altinda tasarimi, degerlendirilmesi ve guclendirilmesi alanlarinda yogun danismanlik faaliyetleri
yurdtmustar. Son yillarda danismanlik faaliyetlerini 6zellikle yiksek binalarin deprem tasarimi alaninda
yogunlastirmistir. Ayrica depremde hasar gorebilirlik, kentsel deprem kayiplari, kentsel deprem master
planlari (istanbul 2004, Bolu 2006) alanlarindaki calismalara aktif olarak katkida bulunmustur.

Prof. Aydinoglu 2003 yilindan bu yana Avrupa Deprem Mihendisligi Birligi (EAEE) yayin organi olan
“Bulletin of Earthquake Engineering” (BEE) yayin kurulu dyeligini ve Ocak 2014’ten itibaren yardimci
editorlogung, ayrica 2004 yilindan bu yana “Uluslararasi Deprem Mihendislidi Birligi” (IAEE) yayin
organi olan “Earthquake Engineering and Structural Dynamics” (EESD) yayin kurulu Gyeligini yapmakta-
dir. Uluslararasi dergilerde ve konferans kitaplarinda yayinlanmis 50'den fazla makalesi, kitap bolumi
ve iki kitabl bulunmaktadir.

Prof. Aydinoglu, 2005'te “Deprem Surasi”, 2000-2007 arasinda “Ulusal Deprem Konseyi” ve 2009-

2010'da AFAD “Deprem Danisma Kurulu”, 2013-2014'te “10. Bes yillik Kalkinma Plani Afetler ihtisas
Komisyonu” Uyesi olarak gorev yapmis, bu kurullarin hazirladigr “ulusal strateji” raporlarina aktif olarak
katkida bulunmustur. Avrupa Deprem Mohendisligi Birligi'nin calisma gruplart WG1: “Future directions

for Eurocode 8" ve WG11: “Seismic Design, Assessment and Retrofit of Bridges” yesidir.
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Prof. Dr. Aydinoglu received his Diploma Engineering degree in Civil Engineering from Istanbul
Technical University (ITU) in 1965. Following a brief career as a structural design engineer, he started
PhD studies in ITU in 1972 and received his degree in 1977 with a thesis on “seismic soil-structure
interaction”. He worked as a visiting researcher in Lehigh University, Pennsylvania, USA in 1979-1981.
On his return, he was promoted to Associate Professorship in 1981. In 1982-1992 he worked as an
engineering manager in Sezai Tirkes Feyzi Akkaya (STFA) Group. He returned to academia in 1992

by joining Bogazici University, Kandilli Observatory and Earthquake Research Institute, Department of
Earthquake Engineering. He was retired in 2010 due to age limit, yet continues teaching and research
activities in the same Institute.

Prof. Aydinoglu has conducted an extensive research and contributed to the training and practi-

cal implementation of seismic analysis and design, and particularly in the last 15 years “perfor-
mance-based design” of buildings, bridges as well as other engineering structures. In this period, he
conducted 32 master and 5 PhD theses.

Prof. Aydinoglu played a leading role in the preparation 1997 and 2007 Turkish Seismic Codes and

he continues to actively participate in the preparation of the new Code as well. In addition, in recent
years he prepared “Seismic Code for Marine, Railways and Airport Structures” (2007), draft version of
“Istanbul Seismic Design Code for Tall Buildings” (2008) and as well as draft seismic design codes of
Emirate of Dubai (2009) and Sultanate of Oman (2012).

Prof. Aydinoglu has extensively contributed in the past twenty years to the professional training of
practicing engineers on seismic code applications and gave conferences and seminars in several cit-
ies throughout Turkey. During the same period, he also provided professional consultancy services on
seismic design, assessment and retrofit of variety of structures such as buildings, bridges, harbours,
industrial and energy facilities, etc. In recent years, he concentrated consultancy services particularly
on seismic design of tall buildings. Furthermore he actively participated in the studies on seismic
vulnerability, urban seismic loss and earthquake master plans (Istanbul 2004, Bolu 2006).

Prof. Aydinoglu serves as an editorial board member of Bulletin of Earthquake Engineering - BEE (of-
ficial journal of European Association of Earthquake Engineering — FAEE) since 2003 and as of January
2014, he was appointed as an associate editor. He is also editorial board member of Earthquake
Engineering and Structural Dynamics - EESD (official journal of International Association of Earthquake
Engineering - IAEE) since 2004. He is the author of more than 50 papers, published in international
Journals and conference proceedings, several book chapters and two books.

Prof. Aydinoglu served as a member of “National Farthquake Convention” (2005), “National Earth-
quake Council” (2000-2007), “Earthquake Advisory Council” (2009-2010) and “Special Commission
on Disasters of 10th 5-year National Development Plan” (2013-014) and actively contributed to the
preparation of their strategic plans. Currently, he is the member of Furopean Association of Earth-
quake Engineering (EAEE) Working Groups WG1: Future directions for Furocode 8 ve WG11: Seismic
Design, Assessment, and Retrofit of Bridges.
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Yeni Tirkiye Deprem Yonetmeliginde Yiksek Binalarin Tasarimi
M. Nuray Aydinoglu

2015 yilinin ikinci yanisinda ilgili kisi ve kurumlarin géruslerine sunulmasi 6ngérulen yeni Tarkiye
Deprem Yonetmeligi'nde, yUksek binalarin deprem etkisi altinda tasanmina iliskin 6zel kurallari iceren
bagimsiz bir bélum yer alacaktir.

Halen kullanilagelmekte olan dayanima gore tasarim yaklasiminin yiksek binalar icin yetersiz oldugu-
nun anlasilmasi, bu tir binalarin deprem tasarimi icin 6zel kurallarin gerekli oldugu sonucunu ortaya
cikarmustir. Performansa gore tasanm’in ilk olarak yiksek binalarin deprem tasarimina uygulanabilecek
derecede olgunlastigi konusunda son on yil icinde deprem mahendisligi camiasinda giderek kabul
goren bir gorus birligi saglanmustir.

YUksek binalar icin hazirlanan modern tasarim dokidmanlarinin hemen tima (T8I 2010, SFDBI 2014,
LATBSDC 2014), bir on tasanm asamasini izleyen iki performans degerlendirmesi asamasini esas
almaktadir. Iki asamali performans degerlendirmesi, donts periyodu 43 yil olan ve servis depremi
olarak adlandinlan depremin etkisi altinda servis durumu (kullanilabilirlik) performans degerlendirmesi
ile donus periyodu 2475 yil olan ve 6ngérilen en biyik deprem olarak adlandinlan depremin etkisi
altinda gécmeden korunma performans degerlendirmesi‘ni kapsamaktadir.

On tasarim, yuksek bina tasariminin kritik bir asamasidir. Bu asamada yuksek bina tasiyici sisteminin
boyutlari ve donatilari, dogrusal analizle ve onu tamamlayan kapasite tasarimi ilkeleri uygulamasi

ile belirlenir. Yeni Turkiye Deprem Yonetmelidi, on tasarimi yiksek bina tasanim sarecinde formel bir
asama olarak tanimlanmaktadir. Bu asamada, minimum taban kesme kuvveti kosulu da dahil olmak
(zere standart dayanima gore tasarim’in recete tirt kurallar uygulanmaktadir. Bu anlamda yeni yo-
netmelik formel olarak, San Francisco uygulamasindaki (SFDBI 2014) yonetmelik esasl degerlendirme
asamasina benzer sekilde, bir 6n tasarimi da iceren (ic asamali bir tasarim yaklasimi uygulamaktadir.
Buna karsilik diger modern tasarim dokimanlari (TBI 2010, LATBSDC 2014), formel anlamda 6n tasari-
mi bir tasarim asamasi olarak tanimlamamakta ve recete turi kurallari tamamen dislayan iki asamali
recetesiz tasarim yaklagimr ile yetinmektedirler.

On tasarim asamasinda temel problem, bu asamada dogrusal analiz ve kapasite tasarimi ilkeleri-

nin uygulanmasi disinda tasarimainin hicbir givenilir tasarim aracina sahip olmamasidir. Bu sekilde
yapilan bir 6n tasarim, 6ngérulebilir en biyik deprem altinda kabul edilebilir bir non-lineer davranis
icin tasanimciya yeterli giivence saglamayabilir. Diger deyisle, 6n tasanmi yapilmis bir tastyicr sistemin
non-lineer performans degerlendirmesi sonucunda revize edilmesi gerekebilir. Bu anlamda gécmeden
korunma performans degerlendirmesi, sadece bir degerlendirme asamasi olarak degil, ayni zamanda
bir tasarim gelistirme asamasi olarak da goz énune alinmalidir. Bu dogrultuda, yeni yonetmelik yuksek
bina tasanm asamalarini (a) On tasarim asamasi, (b) gécmeden korunma performans degerlendirmesi
asamasi ve (c) servis durumu (kullanilabilirlik) performans dederlendirmesi asamasi olarak tanimla-
maktadir. Bu yaklasim, servis durumu degerlendirmesi asamasini on tasarim asamasi olarak goren ve
bunu izleyen asamada gocmeden korunma performans degerlendirmesi yapilmasini 6ngéren tasarim
yaklasimina (TBI 2010, LATBSDC 2014) tamamen terstir.
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Design of Tall Buildings in the New Turkish Seismic Design Code
M. Nuray Aydinoglu

A chapter devoted to the special provisions for seismic design of tall buildings will be included in the
new Turkish Seismic Design Code, which is planned to be opened to public inquiry in the second half
of 2015.

The need for special provisions for tall building seismic design has stemmed from the observation
that the current seismic design methodology based on strength-based design is insufficient and in
effect inappropriate for tall buildings. During the last decade a consensus has gradually evolved in
earthquake engineering community in that performance-based seismic design methodology has
matured enough to the level that it could have its first major application in seismic design of new tall
buildings.

Contemporary tall building seismic design quidelines / consensus documents (T8I 2010, SFDBI 2014,
LATBSDC 2014) are all based on the same design methodology, starting with a preliminary design
stage followed by two performance evaluation stages. The two-stage performance evaluation
includes a serviceability evaluation stage under the so-called service earthquake and a collapse level
evaluation stage under the so-called maximum credible earthquake, corresponding to 43 and 2475
year return periods, respectively.

Preliminary design represents the critical phase of the tall building design where tall building struc-
tural system is proportioned and reinforced on the basis of linear analyses complemented with the
application of capacity design principles. The new Turkish Code treats the preliminary design stage as
a formal stage of the tall building design process where prescriptive provisions including minimum
base-shear requirement of the standard strength-based design provisions are applied. Thus, the new
Turkish Code formally applies a three-stage procedure including such a preliminary design stage,
which is similar to the code level evaluation stage of the San Francisco practice (SFDBI 2014). On the
contrary, other contemporary design quidelines (TBI 2010, LATBSDC 2014), do not formally define

the preliminary design as a design stage and suffice with a two-stage non-prescriptive scheme by
completely eliminating the prescriptive code provisions.

Regarding the preliminary design stage, the problem lies in the fact that the designer has no reliable
analysis tools at this stage other than linear response analysis and application of capacity design
principles, which in fact may not provide a quarantee for an acceptable nonlinear response under the
maximum credible earthquake. It means that the preliminarily designed structural system may need
to be revised according to the results of the nonlinear performance evaluation. In other words, col-
lapse level evaluation stage should not be considered only as an evaluation stage, but at the same
time a design improvement stage. Accordingly, the new Turkish Code defines the order of design
stages as (a) preliminary design stage, (b) collapse level evaluation (design improvement) stage
and (c) serviceability evaluation stage. This is contrary to the design approach implied in TBI (2010)
and LATBSDC (2014), which treat the serviceability evaluation stage as a preliminary design stage
followed by collapse level evaluation stage.
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. \%2 9N Gian Michele Calvi

Dr. Gian Michele Calvi, ““University Institute for Advanced Studies (IUSS)”, Pavia'da “Centre for Resear-
ch and Graduate Studies in Earthquake Engineering and Engineering Seismology” merkezinin yoneticisi
ve yapisal tasarim dalinda profesordur. Yuksek lisansini University of California, Berkeley'de, doktorasini
Politecnico di Milano’da yapmistir. Cujo Universitesi'nde (UC), Mendoza, Arjantin’den Onur Doktorasini
almustr.

Profesor Calvi, Eucentre Foundation’in ve “School in Understanding and Managing the Extremes”in
(bugiinki UME, ROSE School olarak baslamistir) kurucusu ve yoneticisidir. Ayrica GEM Vakfi'nin yonetim
kurulu Gyesi ve International Association of “Earthquake Engineering'in (IAEE)” yonetim kurulu dyesi-
dir.

iki onemli kitabin (“Seismic design and retrofit of bridges” with M.J.N. Priestley and F. Seible, 1996 ve
“Displacement-Based Seismic Design of Structures” with M.J.N. Priestley and M.J. Kowalsky, 2007) ve
300'den fazla yayinin sahibidir. Journal of Earthquake Engineering’in es editor ve journal “Progettazio-
ne Sismica” (IUSS Press)’in bas editoridur. 20'den fazla uluslararasi konferansa cagrili konusmaci olarak
davet edilmistir.

G. M. Calvi'nin binalar ve kopruler ile ilgili dinya capinda cesitli Mihendislik projelerinde yer aldigini
belirtmekte yarar vardir. Bunlar arasinda, 250 m yuksekliginde ayaklari ile 3 km uzunlugunda Rion
Antirion koprisu, Almaty, Kazakistanda iki adet 236 m yiksekliginde bina, Sili’de bir asma képri, Hong
Kong'da yeni hikimet binasi, Guayaquil, Ecuador'da 160 m yuksekliginde ayaklariyla ve kablolarla asili
ana koprusiyle12 km uzunlugunda bir viyaduk sayilabilir.

Kendisi, arasinda Rion-Antirion asma koprisinin (Yunanistan'da, 2883 m), Turkiye'deki 119 m aciklikli
Bolu Viyadigunin ve L'Aquila depremi (2009) sonrasinda alti ayda tamamlanan 185 binanin 7,000’i
askin izolator ile yalitiminin tasarimini gerceklestirmistir.
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Dr. Gian Michele Calviis a professor of Structural Design and Director of the Centre for Research and
Graduate Studies in Earthquake Engineering and Engineering Seismology at the University Institute
for Advanced Studied (1USS), Pavia. He received a Master of Science from the University of California,
Berkeley, a PhD from the Politecnico di Milano and an Honorary Doctorate from the University of Cujo,
Mendoza, Argenting.

Professor Calvi is founder and president of the Eucentre Foundation and founder and director of the
School in Understanding and Managing the Extremes (today UME started as the ROSE School); he is
also a member of the Board of Directors of the GEM Foundation and of the one of the Directors of the
International Association of Earthquake Engineering.

He is author of more than 300 publications and of two major books: Seismic design and retrofit of
bridges (with M.J.N. Priestley and F. Seible, 1996) and Displacement-Based Seismic Design of Struc-
tures (with M.J.N. Priestley and M.J. Kowalsky, 2007). He is invited as keynote lecturer to more than
20 international conferences.

From a professional point of viev, it seems relevant to mention that Calvi has been involved in
several world class engineering projects, related to buildings and bridges. Among them it is worth
mentioning the 3 km long Rion Antirion Bridge with 250 m tall piers, two 236 m tall tower buildings
in Almaty, Kazakhstan, a suspension bridge in Chile, the new government building in Hong Kong, a
12 km long viaduct with a central cable-stayed bridge with 160 m tall piers in Guayaquil, Ecuador.

He has been designer, consultant or checker for hundreds of structural projects, among which the
Rion-Antirion cable stayed bridge (2883 m, in Greece), the Bolu viaduct (119 spans, in Turkey) and
the new housing system after [’Aquila earthquake (2009), with 185 buildings seismically isolated
with more than 7,000 devices, completed in about six months.
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Sartinme Esash Deprem Yalitiminda Etkin Maliyetli Teknolojiler

Gian Michele Calvi

Sunum, sismik yalitim kavraminin ve teknolojisinin tarihsel gelisimini ¢zetleyerek baslayacak, pratikteki
uygulamalardaki basarisini tartisacak ve ozellikle surtinme esasl yalitim teknolojisin cesitli alternatifle-
ri izerinde yogunlasacaktir.

Son otuz yilda, dusuk strtinme katsayisina sahip, kiresel yizeyde kayma prensibine dayali cihazlar
yayqin olarak kullaniimaya baslandi. Bilindigi tzere bu cihazlar aktif kesme kuvvetinin tasidigi eksenel
yuk ile strtinme katsayisinin carpimini asmasi durumuna kadar bloke durumda olacaktir ve eksenel
kuvvet (W) ile egrilik yaricapina (r) badl olarak hesaplanan rijitlik degerleri (K) ile karakterize edilmek-
tedir ve K = W/r ile hesaplanmaktadir.

Bu ikinci rijitlik artik deplasmanlari icerdigi icin énemli olarak kabul edilir, ancak iki olumsuz y6nu var-
dir; her dongide enerji kaybi (bu daha dusiik esdeger sénim ve daha biyik deplasman talebi anlami-
na gelmektedir) ve artan kesme kapasitesi (daha fazla kesme talebi ve yapisal olmayan elemanlarda
hasar ile yalitilmis yapiyi tasarlamak demektir).

Sonuc olarak karsimiza iki soru ctkmaktadir:
- Artik deplasmani sinirlamak gercekten de dnemli mi?
- Deplasmanlart sinirflamak icin alternatif yontemler olasi ve uygulanabilir mi?

Bunlar ve diger benzer sorular teknolojideki gelismeler ve guvenilirlik ile ilgilidir:

- SUrtinme katsayisi olarak nominal bir deger tanimi ne kadar gavenilirdir?

- Ani kayma etkisi ne kadar onemlidir? Onlenebilir mi?

- Dedisken hizlarda ve farkli eksenel yikler altinda strtinme katsayilari ne kadar gavenilirdir?
- Yozeylerin egrilik yaricapi ve surtinme katsayisi ne kadar hassas hesaplanabilir?

Bazi bulgulara dayali olarak, alttaki sekillerde gortlenlere benzer donguler elde etmenin pratik ve
teorik acidan mumkan oldugunu gostermek amaciyla 6rnekler incelenecek ve alternatif teknolojik
cozumler onerilecektir.

Buradaki gibi sekiller deplasman talebinde, artik deplasmanda ve kesme tasariminda farkedilebilir
fakliliklarin olabilecegini gostermektedir. Bu bakis acilari genis capli sayisal inceleme sonuclari goz
onunde bulundurularak detayl bir sekilde analiz edilecektir. Bu sonuclar, bahsedilen calismanin bir
parcasi olarak gelistirilmis olan bilgisayar programi kullanilarak elde edilmistir. Sayisal simulasyonlar
icin deplasman spektrumu uyumlu bir dizi yer hareketi kayitlar veri olarak secilmistir.

Cikanlan sonuclar, depremsellige, hedef performansa, ve bina kullanimina bagli olarak, en uygun
maliyetli cozimleri gelistirmeye ve uygulamaya yaénelik problemlere c6zim olacaktir.
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Cost-Effective Technologies for Friction-Based Isolation
Gian Michele Calvi

The presentation will start with a critical review of the historical development of base isolation con-
cepts and techniques, discussing the reasons of an undeniable success in practical applications and
focusing specifically on various alternatives friction-based technology.

In the last thirty years, devices based on sliding on curved surfaces, characterized by low friction
coefficients, have become quite popular. It is well known that such devices are essentially blocked
until the acting shear is larger than the vertical force multiplied by the friction coefficient and are
then characterized by a stiffness value (K) that depends on borne weight (W) and radius of curvature
(r), as:

K = W/r. This second stiffness is considered fundamental to contain the residual displacement, but

it implies two negative aspects, i.e.: the reduction of the energy dissipated per cycle (which implies
a lower equivalent damping and a larger displacement demand) and the increased shear capacity
(which implies designing the isolated structure for larger shear demand and more extensive non-
structural damage).

Consequently, two main questions arise:
- Is it really fundamental to limit the residual displacement?
- Are alternative ways of limiting this displacement conceivable and applicable?

These and other relevant questions are related to technology advancement and reliability:
- How reliable is the definition of a nominal value for the friction coefficient?

- How relevant is the effect of stick slip? Can it be eliminated?

- How dependable is the friction coefficient at variable velocities and vertical forces?

- How accurately can friction coefficient and radius of curvature of the surfaces be varied?

These subjects will be examined and, based on some evidence, alternative technological solutions
will be proposed, showing that it is theoretically and practically possible to obtain cycles of the kinds
shown in the figure below.

Such cycle shapes imply noticeable variation in displacement demand, residual displacement and
design shear. These aspects will be emphasized and critically analyzed referring to the results of an
extensive numerical investigation. The results were obtained using a computer program that was de-
veloped as part of the present study. A series of displacement spectrum compatible ground motions
were selected as input for the numerical simulations.

The driven conclusions will address the problem of developing and applying the most cost-effective
solutions, depending on seismicity, use of the building and target performances.
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Constantin Christopoulos

Dr. Constantin Christopoulos, Toronto Universitesi (UT) insaat Mihendisligi Boluma'nde profesordir.
100'den fazla teknik makale, butiin dinyada yiksek lisans programlarinda kullanilan iki ana ders kitabi
yazari ve ayni zamanda bircok uluslararasi patentin musterek mucididir.

Constantin Christopoulos, CSA-516 Kanada Celik Kodu Komitesi ortak yesidir. Kendisi sismik izolatér-
lerin uygulanmasi ve yapilarda yardima sonimleme cihazlan kullaniimasi konularinda bircok yiksek
duzeyli danismanlik projesinde yer almistir. Ayrica, uluslararasi topluluklara ileri deprem muhendisligi
konularinda sayisiz sunum yapmis ve konferanslar vermistir.

Toronto Universitesi'nde gecen on yil boyunca yapmis oldugu arastirmalarda, kendinden merkezli
caprazlar ve cerceveler, viskoelastik plastik cihazlarin rizgar ve deprem altinda yeterli rijitlige sahip
olmayan yapilar Gzerinde etkileri Gzerinde calismistir.

Kendi calismalari ayni zamanda gercek yapilar zerinde titresim azaltma ve depreme dayanikli tekno-
lojilerin Gizerinde yogunlasmistir. Toronto Universitesi'nde yapmis oldugu calismalar ile ana firmalarin-
dan ayrilarak novel teknolojisinin uygulanmasi konularinda dinyada lider olan Cast Connex ve Kinetica
adl iki firmanin kurulmasina 6ncGlik etmistir.

Toronto Universitesi Yapi Test Merkezi yoneticisi ve insaat Mihendisligi profesorii, Kanada Depreme
Dayanikli Altyapr Arastirma Merkezi baskani ve ayni zamanda Kanada insaat Mihendisleri Bilteni
yardimcr editérudar.
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Dr. Constantin Christopoulos is a Professor in the Department of Civil Engineering at the University of
Toronto. He is the author of more than 100 technical papers, of two major textbooks that are used in
graduate courses throughout the world, and the co-inventor on several international patents.

Constantin Christopoulos is an associate member of the CSA-S16 Canadian Steel Code Committee. He
involved in a number of high-profile consulting projects on the implementation of seismic isolation
and supplemental damping devices in structures and has presented numerous lectures on advanced
seismic engineering with an emphasis on high-performance systems in the international community.
Over the past decade his research at the University of Toronto has pioneered the development and
implementation of advanced resilient seismic-resistant systems such as self-centering braces and
frames, rocking structures as well as viscoelastic and viscoelastic plastic devices for both wind and
seismic protection of high-rise buildings.

His work has also resulted in the transfer of novel vibration mitigation and seismic resistant technol-
ogies into real structures. The research that he has led at the University of Toronto has resulted in the
creation of two spinoff companies Cast Connex (http://www.castconnex.com) and Kinetica (http://
kineticadynamics.com) who are leading the commercialization and implementation of these novel
technologies worldwide.

He is the director of University of Toronto Structural Testing Facilities, Professor of Department of Civil
Engineering, University of Toronto and Canada Research Chair in Seismic Resilience of Infrastructure
and Associate Editor of Canadian Journal of Civil Engineering.
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Konvansiyonel Stiinek Sismik Tasarim Doneminin Sonu: Yeni
Nesil Depreme Dayanikli Yapilar icin 10 Yillik Arastirmaya
Genel Bir Bakis

Constantin Christopoulos

Son yillarda herhangi bir tasarim depremi altinda, can givenlidi performans seviyesinde sismik given-
ligi saglayan uygun maliyetli tasarimlara ulasmak amacina yonelik olarak gelistirilen modern sismik
tasarnm kodlari, sinek yapi sistemlerinin kullanilmasina 6nctlik etmektedir. Performans esasli tasarim
yontemlerinin gelistiriimesi, yapi muhendislerinin sismik tasarimlari uygularken teorik olarak artan sis-
mik risk seviyelerine gore, coklu performans seviyelerine ulasma hedeflerini momkan kilmistir. Fakat
pratikte, depreme direncli yapilara iliskin sismik tasarim kodlari, siddetli inelastik hareketlere maruz
kalan ana yapi elementleri ve kalicilik bakimindan halen soru isaretleri icermektedir.

Kendiliginden merkezlenen depremlere dayanikli sistemler olusturmak icin yapilan son calismalar,
tasarlanan deprem seviyesindeki bir deprem sonrasi distk dizeyli yapisal hasarli ya da yapisal hasar-
siz ve boyle bir vakadan hemen sonra onarilabilir ya da tamamiyla islevsel hale getirilebilir dizeyde
dayanikli binalar tasarlamayr amaclamaktadir. Bu sunumda kendiliginden merkezlenen depreme
dayanikli yapilarin arastirmasinin genel aciklamasi anlatiimaktadir. Oncelikle, Kuzey Amerika’da sik¢a
bulunan siinek celik yapilarin performansi, beklenen nihai durumlari Gzerine vurgu yapilarak tartisi-
lacaktir. Ardindan en son gecerli deprem hikimlerine gére tasarlanan yapilarin cogunun buyik capli
kalict 6telenme gostermeleri nedeniyle tasarim depreminden sonra kullanilamaz hale geldigini ortaya
koyan bir “stinek sistem elastik 6tesi davranis karakterizasyonu” yapilacaktir. Daha sonra celik yapilar
icin, tasarim deprem seviyesindeki deprem sonrasinda kiicik capli hasarlar ile hizli ve efektif onarim
hedeflerine ulasmak adina birkac yenilikci sistem sunulacaktir. Bu sistemler, yeni ve mevcut hasarli
yapilarin rehabilitasyonu icin kullanilabilecegi gibi, temelde ankastre olmayan veya ankastre olma-
yan bolumleri olan yapilar icin de kullanilabilir. Bu yeni sistemlere, degistirilebilir dogrusal olmayan
baglantilari olan celik yapilarin tasarimi, yeni kendinden merkezlenen moment aktaran cerceveler ile
kendinden merkezlenen destekleyici sistemler dahildir. Sunumda son olarak, Kuzey Amerika’daki bu
sistemlerin kodlama asamalari ve tasanim stratejileri tartisilacaktir.
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Phasing out of Conventional Ductile Seismic Design: An
Overview of 10 Years of Research Toward a Next
Generation of Seismic Resistant Structures

Constantin Christopoulos

Modern seismic design codes have promoted the concept of ductile structural systems over the past
few decades to achieve cost-effective designs that ensure a significantly enhanced level of seismic
safety, primarily by ensuring the life safety performance level under a design level earthquake. The
development of performance-based design methodologies has further enabled structural engineers
to carry out seismic designs with the goal, in theory, of achieving multiple performance levels for
increasing levels of seismic hazard. In practice however, most seismic design codes for traditional
seismic resistant systems result in structures that experience severe inelastic action in primary struc-
tural elements and in a residual global deformed state that put into question the use of the structure
following a design level seismic event.

The more recent development of self-centering seismic resistant systems is aimed at achieving more
resilient structures that sustain little or no structural domage after a design level earthquake and can
be repaired and made fully operational quickly following such an event. An overview of the research
into the development of self-centering seismic resistant structures is presented. First, the perfor-
mance of the most ductile steel structures that are widely used in North America is discussed with
an emphasis on their expected final state. A characterization of the residual response of such ductile
systems is then presented which indicates that most structures designed according to the latest seis-
mic provisions would likely be unusable after a design level earthquake because of excessive residual
drifts. A number of innovative systems for steel structures that are aimed at achieving the goal of
having very limited damage, as well as rapid and effective repair following design level earthquakes
are then presented. These include the design of steel structures with replaceable nonlinear links, new
self-centering moment resisting frames, self-centering bracing systems for new structures and for the
upgrade of existing deficient structures, as well as rocking structures with single or multiple rocking
sections. Finally, designs strategies and the road to codification of these systems in North America
are briefly discussed.
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tadir. 1970 yilinda Orta Dogu Teknik Universitesi'nden insaat Mihendisi olarak mezun olduktan sonra
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Turk Deprem Yalitim Yénetmeligi'nin Birlesik Devletler, Av-
rupa ve Japon Deprem Yalitim Yonetmelikleri ile Mukayesesi

Mustafa Erdik

Turk Deprem Dayanimli Tasarim Yonetmelidi'nin 2015 revizyonunda bina tipi yapilarda sismik yalitim sistem-
lerinin tasarimi icin bir bolim aynlmistit. Yonetmelik, esasen Eurocode 8 ve ASCE-7-10"un italyan versiyonu
temel alinarak hazirlanmustir. izolator eleman karakteristikleri icin, bazi istisnalar yapilmak suretiyle Avrupa
Standartlari EN 1337-3:2005 (Yapisal Yalitim Birimi - Elastomer Yalitim Birimi) ve EN 15129: 2009 kodlari
kullaniimistir.

Yeni deprem yalitim yonetmeliginde, tasarim seviyeleri, bagintili performans hedefleri ve kriterleri, analiz ve
tasarim metodolajileri, yalitici birimlerin test edilmesi ile 6nemli diger hususlarda oldukca aciklayici bilgiler yer
almaktadir. Deprem yalitimli binalarin geleneksel kuvvet-esasli konvansiyonel yontemlerle analizi, tek- ve cok-
lu-mod esdegder dogrusal yontemler ile zaman tanim alani analiz yontemlerin kullanilmasi ile yapiimaktadir.

Kuvvet esasli prosedir, deprem nedenli dayanim talebinin ilk elastik dogal periyotta tanimlanan elastik ivme

davranis spektrumunun bir fonksiyonu oldugu disincesinden hareket eder. Yalitim sisteminin histeretik (ardil

izlemli) 6zelligi; ilgili elastik olmayan tasarim spektrumlarina bagli olmak kaydiyla elastik talebin azaltiimasina
izin vermektedir. Yapisal yer degistirmeler, sadece tasarim surecinin sonunda genellikle servis gerekliliklerinin
limit hasar durumunda karsilanabilirligi bakimindan kontrol edilmektedir.

Tek modlu (dogrusal statik) yontemde, deprem yalitim tasanimi icin referans degerlere izin verilir. Bunlar
beklenen bir yer degistirmede bulunan etkin veya sekant rijitlik degerlerinden birine esit rijitlikteki dogrusal
elastik elemanlardan olusan yaliticilarin davranislarinin temsili prensibine dayanir. Yalitim sistemindeki enerji
kaybinin etkisi, beher cevrime karsilik kaybedilen enerji miktar Gzerinden dogrusal viskoz elemanlara esdeger
yaliticilarla temsil edildidi kabultyle dikkate alinir. Sonumla elastik SDOF sistemi icin pik yalitim sistem yer
degistirmesi, Gst yapinin rijit oldugu kabul edilerek saptanir. Yalitim sisteminin pik yer degistirmedeki sekant
rijitlik ve etkin sonom bagimliligi, iterasyon yapilarak hesaplanir. Daha sonra tepki kapasitesi; 6lceklendirilmis
bir faktor araciligiyla azaltilmis %5-sénimli spektrum degerleri kullanilarak hesaplanir. Temel kesme kuvveti,
yalitim sisteminin tasarim yer degistirmesi ile ayni yer degistirme seviyesindeki maksimum rijidite degerinin
carpimindan elde edilir. Ustyapinin tasanmi icin, bu temel kesme kuvveti, sadece asin dayanimi dikkate alan R
faktorune bolunecektir.

Yaliticilarin dogrusal olmayan gosterimleri ile birlestirilmis davranis zaman analiz metodu en dodru analiz yon-
temidir. Bir yalitict sistemin dogrusal olmayan histeretik davranisi ile hareketin cift yonlGligu ve gerilme hizi,
dusey yuk bagimliligi gibi etmenler dogrusal olmayan zaman tanim alani analizlerinde aciklikla modellenir.
Yalitim sistemlerinin histeretik 6zelliklerine ait (basit terimlerle etkin rijitlik ve sonGm orani) dst ve alt sinir
degerleri tasarim streci kapsaminda belirlenmelidir. Alt ve st yapi yapiya ait tastyici elemanlardaki sismik
etkilerin hesaplanmasinda Ust sinir degerler dikkate alinmalidir. Alt sinir degerler ise, yalitim sisteminin maksi-
mum yer degistirmesinin hesabinda dikkate alinmalidir.

Yalitim sistemi ve alt- ve Gst yapi tasarimi, ayni zamanda dogrusal olmayan analiz metodu ile yuk ve esneklik
talep kapasitesi bakimindan dogrulanmalidir.

Sunumda ayrica Turk Deprem Yalitim Yonetmeligi‘'nin, ABD (ASCE 7-10), Avrupa (Eurocode 8, EC8) ve Japon
(Bina Standartlari Yasasl) yonetmelik mevzuatlari ile performans kriterleri, tasarim gereklilikleri, tasarim dene-
tim strecleri ve yalitici birimlerin test edilmesi ve onay sirecleri bakimindan karsilastirmasi yapilmistir.
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Turkish Code for Seismic Isolation and Comparison with US,
European and Japanese Codes

Mustafa Erdik

The 2015 revision of the Earthquake Resistant Design Code in Turkey will encompass a chapter on the design
seismic isolation systems for building type structures. The code is essentially based on the Italian version

of Eurocode 8 and ASCE-7-10. For the isolator element characteristics; Furopean Standards EN 1337-3:2005
(Structural Bearings - Elastomeric Bearings) and EN 15129: 2009 (Antiseismic Devices) are specified with some
exceptions.

A brief explanation of the new seismic isolation code in terms of design levels, associated performance targets
and criteria, methodologies of analysis and design, testing of the isolator units and other issues of importance
are provided. The traditional force-base conventional methods of analysis of seismically isolated buildings
consist of single- and multi-mode equivalent linear methods and the response history analysis methods are
employed.

The Force Based procedure is based on the notion that the seismically induced strength demand is a function of
the elastic acceleration response spectrum defined at the initial elastic natural period. The hysteretic character-
istics of the isolation system allow for the reduction of the elastic demand in accordance with the associated
inelastic design spectra. Structural displacements are only checked at the end of the design process, usually to
satisfy service requirements at the damage limit state.

The single mode method of analysis (linear static) provides the reference values for the seismic isolation
design. It is based on representing the behavior of isolators by linear elastic elements with stiffness equal to
the effective or secant stiffness of the element at the expected displacement. The effect of enerqgy dissipation
of the isolation system is accounted for representing the isolators as equivalent linear viscous elements on the
basis of the energy dissipated per cycle at the expected displacement. The peak isolation system displacement
is determined for a damped elastic SDOF system, with the superstructure assumed rigid. The dependence of the
secant stiffness and effective damping of the isolation system on peak displacement is accounted for through
iterations. The response is then calculated using reduced 5%-damped spectral values through scaling with a
factor. The base shear is computed by the multiplication of the design displacement of the isolation system and
its maximum stiffness at the same displacement. For the design of the superstructure, this base shear is divided
by an R factor that accounts only for over strength.

The response history analysis method incorporating nonlinear representations of the isolators is the most accu-
rate method of analysis. The nonlinear hysteretic behavior of the isolating system and its dependence on strain
rate, vertical load and bi-directionality of motion should be explicitly modeled in nonlinear time-history analysis.
The upper and lower bound values of the hysteretic characteristics (in simplified terms, the effective stiffness
and the damping ratio) of the isolation system should be accounted for in the design process. The upper bound
values should be taken into consideration in calculation of the seismic effects in the structural members of the
sub- and superstructure. The lower bound values should be taken into consideration in the calculation of the
maximum displacement of the isolation system.

The isolation system and the super- and substructure design also need to be verified for the force and ductility
demands through a nonlinear analysis.

A comparison of the Turkish Code with the US (ASCE 7-10), the European (Eurocode 8, EC8) and the Japanese
(Building Standard Law) codes is conducted on performance criteria, design essentials, design review process,
testing and the approval of isolator units.
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Peter Fajfar, Ljubljana Universitesi (U)) insaat ve Jeodezi boluminde
Yap! ve Deprem Muhendisligi profeséridir. Doktorasini 1974 yilinda
Ljubljana Universitesi'nden almistir. 1985-87 yillari arasinda bu fakiiltede
dekanlik yapmistir. Misafir arastirma gérevlisi olarak, Bochum, Almanya
(1972/73), Berkeley, Amerika (1980) ve Tokushima, Japonya ve misafir
profesor olarak Technion, Hayfa, israil (1989), McMaster Universitesi (MU), Hamilton, Kanada (1994),
Stanford Universitesi (SU), Amerika (1995), Bristol Universitesi (UB), ingiltere (2006), ve Cantenbury
Universitesi, Christchurch (UCC), Yeni Zelanda (2009)'da gorev almistir. ““Yugoslav Deprem Miihendis-
ligi Dernedi (YAEE)" baskanligi (1984-88), “Slovenya Deprem Mihendisligi Dernegi (SAEE)” kurucu
baskanligi (1988-90), ile “Avrupa Deprem Mihendisligi Birligi (EAEE)” (2002-2010) ve “Uluslararasi
Deprem Muhendisligi Dernegi (IAEE)” yonetim kurulu Gyeligi gorevlerini Gstlenmistir (2004-2012).

P. Fajfar ilk ders kitabini Sloven dilinde “Yapi Dinamikleri” adi altinda yazmistir. Ayni zamanda eski
Yugoslavya'nin ilk kapsamli Deprem Mihendisligi monografinin ve Eurocode 8 Beton Binalarin Sismik
Tasariminin (CRC Baski, 2015) yardimci yazarligini yapmistir. Arastirma sonuclarini, genelde uluslararasi
literatirde 300'den fazla rapor ile yayinlamustir. Stanford Universitesi isbirligi ile 3 uluslararasi seminer
(1992, 1997, 2004) dizenlemistir ve uluslararasi editorlerin monograflarinin yayinlamasinda yazi isleri
madort yardimaligr gorevini Gstlenmistir.

P. Fajfar, Deprem Muhendisligi Uluslararasi Bulteni ile Yapi Dinamidi Dergisinin (Wiley,2003) 3 edit6-
rinden birisidir. Kendisi 12 uluslararasi baltenin yazi kurulu dyesidir. Teknik komite TC250,/5C8'de aktif
olarak gorev almaktadir. Bu teknik komite depreme dayanikli yapi tasariminin Avrupa Standartlarinda
gelistirilmesi yoninde calismalar yapmaktadir ve ayni zamanda Eurocode 8'in uygulandidi ilk Glke olan
Slovenya’da, uygulama streci standartlarinin lideridir.

Tasarimci, danisman ve elestirmen olarak, P Fajfar 100'den fazla sanayi tasarim projelerinde yer almis-
tir. Bu projelerin cogunda binalarin statik ve dinamik analizleri ile insaat yapilarinin sismik risk analizleri
konularinda calismustir. Ayrica, cok katli binalar icin de bir elastik analiz programi gelistirmistir.

P. Fajfar “Slovenya Bilim ve Sanat Akademisi (SASA)”, “Slovenya Mihendislik Akademisi (SAE)” ve
“Avrupa Bilim Akademisi (EAS)” Gyesidir. Bircok ulusal ve uluslararasi oduller kazanmistir. Bu odil-
lerden birisi 1994 yilinda aldigi Slovenya Cumhuriyeti insaat muhendisligi icin bilimsel calismalar
(Slovenya'daki en yuksek bilimsel onur) 6duladur. 2010 yilinda “Avrupa Deprem Mihendisligi Birligi
(EAEE)” onursal yesi olmustur.

P. Fajfar'in ana arastirma alanlari Deprem Mihendisligi ve Yapi Dinamididir. Oncelikle, cok katli binalarin
elastik analizlerini incelemistir ve bu calismalarinin sonucu olarak EAVEK programi gelistirilmistir. Bu
program Slovenya’da ve eski Yugoslavya'da 30 yil boyunca binalarin tasarimi icin vazgecilmez bir arac
olmustur. Daha sonra, arastirmalarini binalarin ve koprulerin dogrusal olmayan sismik analizleri, esnek
olmayan davranis spektrumu, sismik yklerin belirlenmesi ve depreme dayanikli yapi tasarimi ve bu
konularin sartname ve yonetmeliklerde kullaniimasi konularinda yapmistir.
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P Fajfar wrote the first Slovenian textbook on the Dynamics of Structures, co-authored the first com-
prehensive monograph on Earthquake Engineering in the former Yugoslavia, and is a co-author of the
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findings in over 300 papers, mostly in international literature. In collaboration with the Stanford
University, he organized and led three international workshops (1992, 1997 and 2004) and was the
co-editor of proceedings (monographs) published by international publishers.

P Fajfar is one of three editors of the international journal Earthquake Engineering and Structural
Dynamics (Wiley, from 2003) with the highest impact factor in the field of Farthquake Engineering.
He is or was a member of editorial boards of 12 international journals. He has been active in the
Technical committee TC250/5C8 responsible for the development of the European standard for design
of structures for earthquake resistance Furocode 8, and is the leader of the implementation process
of the standard in Slovenia, which was the first country where Eurocode 8 was implemented.

As designer, consultant and reviewer, P Fajfar has participated in more than 100 design projects for
industry, which have mainly dealt with static and dynamic analysis of buildings and civil engineering
structures and with seismic hazard analysis. He developed a program for elastic analysis of multi-sto-
rey buildings.

P Fajfar is a member of Slovenian Academy of Sciences and Arts, of the Slovenian Academy of
Engineering, and of the European Academy of Sciences (Belgium). He received several national and
international awards, among them the Award of the Republic of Slovenia for scientific work in civil
engineering (the highest scientific honor in Slovenia) in 1994. He became an honorary member of
the European Association of Farthquake Engineering in 2010.
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investigated elastic analysis of multi-storey buildings. As a result of this work the program EAVEK was
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and former Yugoslavia. Later he expanded his research to nonlinear seismic analysis of building struc-
tures and bridges, inelastic response spectra, the determination of seismic loads, the methodologies
for earthquake resistant design and their use in the requlations and standards, and to probabilistic
methods.
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Yeni Eurocode 8’de Performans Esasli Hesap Yontemleri

Peter Fajfar

Binalarin sismik performans tahkikleri icin yapi sismik talebin, yapi kapasitesi ile karsilastinlmasi ge-
reklidir. Yapisal degerlendirmenin amacina bagl olarak farkli seviyelerde kompleksite iceren yontemler
mevcuttur. Yapilarin performansinin dederlendirilebilmesi icin kabul edilebilir bir yéntem olarak farkli
malzemelere sahip yapilara uygulanabilen dogrusal olmayan artimsal itme yontemleri ele alinabilir.
Eger ivme-yer degistirme grafigiyle (AD) gosterilirse, bu yontemler kapasite talep iliskisi ve rijitlik, da-
yanim, deformasyon ve stneklik gibi yapisal tepkiyi belirleyen parametreler arasindaki iliskilerin daha
kolay anlasiimasini saglamaktadir. Her ne kadar artimsal itme metodu yaklasimi uygulama asamasinda
gortlen bazi basitlestirmeler ve kisitlamalar icerse de, yapisal tepki ile ilgili dnemli bilgiler de sagla-
maktadir. Dogrusal olmayan zaman-tanim alani yontemi ile karsilastirildiginda, artimsal itme yontemi
cok daha basittir ve cogunlukla yapilarin en kritik elemanlarini tespit edebilmektedir. Artimsal itme
analizi icin gerekli veriler de cok daha basittir. ivme kayitlari yerine ortalama spektrumlar kullanilir.
Yapi elemanlarinin detayli histeretik davranislari bilgilerine gerek yoktur. Sonim modellerine de gerek
yoktur. Yaziimlarin toplam calisma streleri de zaman-tanim alani yontemlerine gore cok daha kisadir
ve elde edilen sonuclarin yorumlanmasi da cok daha kolaydir.

Artimsal itme yontemleri modern yonetmeliklerde ve rehber dokimanlarda yer almaktadir. Ancak,
yontemin adimlari kendi icerisinde detayli olarak tanimlanmis olmasina ragmen yapilarin sismik deger-
lendirme sireci yonetmeliklerde kesin olarak diizenlenmenmistir.

Artimsal itme yontemlerinden bir tanesi de N2 yontemidir. Yeni binalardaki deprem dayanimi ile ilgili
olan Eurocode 8-Part 1 ile Binalarn deprem tahkikleri ve giiclendirmeleriyle ilgili olan Eurocode-Part
3'e bagl olarak gerceklestirilen bir yontemdir. Dogrusal olmayan artimsal itme analizi kullanimi sart
degildir. Fakat pratikte mevcut yapilarin tahkiki icin géz 6nine alinmalidir. N2 metodu taleplerin
belirlenmesi icin yardimci bir aractir. Yapi kapasitesi Eurocode-Part 3'de belirtilen formaller kullanilarak
belirlenebilir. Yapi diizeyinde kapasiteler diizenlenmemistir.

Yakin zamanda Eurocode 8'in 1. ve 3. Bolumleri Uzerinde gincelleme ve gelistirme calismalarina
baslanmistir. Bu calismalarin 2020'de tamamlanmasi beklenmektedir. Onemli bir degisiklik planlan-
mamistir. Bunun yerine adim adim gincelleme calismasi tercih edilmektedir. Bunlarin yaninda mevcut
dogrusal olmayan yontemleri genisleterek bitun tasarim ve degerlendirme sireclerinin yonetmelik-
lere eklenmesi planlanmaktadir. Digerlerine ilaveten, buradaki eksik olan istemlerde yiksek modlarin
etkisinin ve yapi diizeyinde kapasitenin belirlenmesidir. ilk problemin ¢6zim icin kabul edilebilir pratik
bir yéntem de Eurocode 8 ve diger yénetmeliklerde bulunan iki basit prosediri kapsayan N2 yoénte-
mi'nin kisa zaman 6nce onerilen genisletmesidir. Bunlar, basit tek modlu statik itme analizi yontemi
ve davranis spektrumu yontemleridir. ikinci problemin cozimi icin bir yaklasim da, ilk 6nemli yapisal
elemanin akmasi durumunda yapinin tdminin yetersiz olacadi varsayimidir.
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On Performance Analysis Procedures In the Next Eurocode 8

Peter Fajfar

For the assessment of the seismic performance of buildings it is necessary to compare the seismic
demand with the capacity of the structure. Procedures having different levels of complexity are
available, depending on the aim of the assessment. A rational practical tool for the seismic assess-
ment of individual structures represents nonlinear pushover-based methods which can be applied for
different structural systems from different materials. If presented graphically in the acceleration - dis-
placement (AD) format, they help to better understand the basic relations between seismic demand
and capacity, and between the main structural parameters determining the structural response, i.e.
stiffness, strength, deformation, and ductility. In spite of many simplifications and limitations which
are involved in pushover-based approaches and which have to be observed in applications, these
methods can provide a lot of important information about the structural response. Compared to non-
linear response-history analysis, pushover-based methods represent a much simpler and much more
transparent tool, which, in most cases, is able to detect the most critical parts of a structure. The
input data for a pushover-based analysis are much simpler. An average spectrum is used instead of a
number of accelerograms. Detailed data on the hysteretic behavior of the structural elements are not
needed. There are no problems with the modeling of damping. The amount of computation time is
only a fraction of that required for a nonlinear response-history analysis and the use of the analysis
results is straightforward.

The pushover-based procedures have been adopted in modern seismic guidelines and codes. How-
ever, although many of the individual steps of the procedures have been well established, the whole
process of seismic assessment of structures has not yet been precisely requlated in seismic codes.

One of the pushover-based procedures is the N2 method. The basic version of this method has been
implemented in Eurocode 8 - Part 1, which deals with the design of new buildings for earthquake
resistance, and in Part 3, which deals with assessment and retrofitting of buildings. The use of the
non-linear pushover analysis is not mandatory. However, in practice, it is difficult to avoid it for
assessment of existing buildings. The N2 method provides a tool for determination of demand. The
capacity at the level of structural members can be determined by empirical formulas provided in Part
3. The determination of the capacity at the structural level is not requlated.

Recently, work on revision, update and extension on Parts 1 and 3 of Eurocode 8 has started. The
adoption of the new revisions of the documents is envisaged around 2020. No major changes are
planned. Rather, a step-by-step evolution is preferred. Inter alia, it is planned to codify the whole
nonlinear design and assessment approach by extending the current procedures. The missing pieces
are, among others, the influence of higher modes on the demand, both plan and elevation, and the
determination of the capacity at the structural level. A viable practical option for the first problem is
the recently proposed extension of the N2 method which envelopes the results of two basic proce-
dures already included in Furocode 8 and in other codes and quidelines, i.e. the basic single-mode
pushover analysis and the elastic modal response spectrum analysis. For the second problem, a
possibility is to assume that the structure fails when the first important structural element fails.
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Michael Fardis Patras Universitesi (Yunanistan) insaat Mihendisligi Boluminde profesér ve Yapi
Mekanigi Laboratuvarinda yoneticidir. Yuksek Lisans derecesini insaat Mihendisligi (1977) ve Nikleer
Mihendislik (1978) dallarinda yapmis ve doktorasini Yapi Mihendisligi dalinda (1979) Massachusetts
Institute of Technology’den (MIT) almustir. MIT'de insaat Mihendisligi Bolumande Yardimcr Docent
olarak gorev yapmistir (1979-1983). 2007-2008 déneminde Es Baskan, 2009-2010 déneminde Baskan
olarak gorev yaptigi International Federation for Structural Concrete (fib) kurumunun son donem
Baskani ve ayrica International Association of Earthquake Engineering’in (IAEE) yonetim kurulu Gyesidir.
Halen CEN/TC250: “Structural Eurocodes” (2013-2016) Baskan Yardimcisi olarak gorev yapmaktadir.

Eurocode 8: “Design of Structures for Earthquake Resistance” (1999-2005) CEN Alt-komisyonunda
baskan olarak Avrupa Standartlar’nin (EC) alti bolimanun gelistirilmesini yonetmistir.

Halen “Bulletin of Earthquake Engineering” dergisinin yardimci editéradir ve ayrica “Engineering &
Structural Dynamics”, “Structural Concrete”, “Bulletin of Earthquake Engineering”, “Journal of Earthqu-
ake Engineering ve Advances in Concrete Construction” uluslararasi dergilerinin yayin kurulu Gyesidir..
2010 Washington fib 2009 Londra “Concrete: 21st Century Superhero - Building a Sustainable Future”
isimli fib sempozyumunda Bilim Kurulu Baskanligi, 2003 Atina “Concrete Structures in Seismic Regions”

isimli fib sempozyumunda Organizasyon Komitesi Baskanligi yapmistir.

Ayrica, “Seismic Design, Assessment & Retrofitting of Concrete Buildings” (Springer 2009) kitabinin
yazari, “Seismic Design of Concrete Buildings per Eurocode 8" (Taylor & Francis, CRC Press, 2015),
“Designers’ Guide to EN1998-1 and EN1998-5: Eurocode 8-Seismic actions, buildings, foundations &
retaining structures” (T.Telford 2005) kitaplarinin bas yazaridir. Kendisi, “Designers’ Guide to EN1998-
2: Eurocode 8-Bridges” (ICE Publishing, 2012) kitabinin yazarlarindan birisi ve uluslararasi kitaplarda
yer alan 25 adet kitap bolumunin yazari veya es-yazandir. Ayrica Gc kitabin editéradur (Springer,
2010-11). Michael Fardis'in uluslararasi dergilerde ve konferanslarda yayinlanmis 2601 askin makalesi
mevcuttur ve 1993'te Wason Medal of ACI 6dulint kazanmustir.

Kendisi bunlara ek olarak, Avrupa Toplulugu “Seismic Performance Assessment & Rehabilitation - SPE-
AR” (2001-05 tarihleri arasinda ve 1.344.442 € biitceli), “Advanced Centre of Excellence in Structural
& Earthquake Engineering - ACES” (2008-12 tarihleri arasinda ve 1.100.000 € biitceli) ve “Seismic
Engineering Research Infrastructures for European Synergies - SERIES” (2009-13 tarihleri arasinda ve
8.700.000 € butceli ) adli arastirma projelerinin koordinasyonunda gorev Gstlenmistir.
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Earthquake Resistance” (1999-2005), he led the development of its six parts as the first generation
European Standards for seismic design.
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“Farthquake Engineering & Structural Dynamics”, “Earthquake Spectra”, “Journal of Earthquake Engi-
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2011 and in Russian by M CY, 2013). He is co-author of “Designers’ Guide to EN1998-2: Furocode
8-Bridges” (ICE Publishing 2012) and author or co-author of 25 Chapters in international books. He

is the editor or co-editor of four books published by Springer from 2010 to 2013. He has over 200
papers in international journals or conference proceedings (among them, 25 invited lectures). He
received the 1993 Wason Medal of the American Concrete Institute for the best paper in materials.

He co-ordinated the Furopean Community’s research projects “Seismic Performance Assessment &
Rehabilitation - SPEAR” (2001-05, 1,344,442 €), “Advanced Centre of Excellence in Structural & Earth-
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YENI NESIL DEPREM YONETMELIKLERI VE

N
DEPREM MUHENDISLIGINDE YENi TEKNOLOJILER ng PROTA

Yeni Eurocode 8'de Performans Esasli Deprem Tasarim Felsefesi

M. N. Fardis

Avrupa Deprem MUhendisligi 1990°dan bu yana, Avrupa sismik tasarim standardi Eurocode 8'in gelistirilmesi
konusuna odaklanmistir. 1985 yilinda, 1978 CEB/FIP Model Standardina yapilan “Sismik Ek”; hem 1990'lara
dogru cikarilan Eurocode 8'in on-standart versiyonunun hem de 10 yil sonra cikarilacak Avrupa Standardinin
(EN) esasini teskil etmistir. 56z konusu bu sismik yonetmelik ve standartlarda, sismik tasarimin kuvvet-esa-
sina gore Can Gavenligi ve Hasar Sinirlandiriimasi gibi iki temel Sinir Durum icin hesaplama ongoralir. Can
Guvenligi icin %5 sonumli elastik spektrum degerine uyqulanacak azaltma faktord, Suneklik Sinifr (Dustk,
Orta veya Yiksek) secimine baglidir; zaman icinde uygun azaltma faktoriine sahip stneklik faktorleri elde
etmek amacina yonelik ayrintili kurallar olusturulmustur.

2004 EN-Eurocode 8, elastik olmayan sismik davranisin kontrolinde kilcal catlaklarin onlenmesi ve temelin
elastik durumunu korumasi bakimindan en st iki sinif kapasite tasarimini kullanir. Bu esdeger yatay kuvvet
metodu ile modal davranis spektrum analizini destekler ve yeni binalarin kapasiteye karsi deformasyon
talebinin dogrudan kontrol edilmesi suretiyle tasarlanmasina ve dogrusal olmayan analizine izin verir.
Binalarin degerlendirilmesi ve gtclendirilmesine yonelik olarak ise 2005 EN-Eurocode 8'de dogrusal olmayan
analizlerle yapilan kapsamli bir performans -ve yer degistirme- esasli yaklasim ongortlmastir. Burada sismik
yer degistirme taleplerinin gercekci bicimde tahmin edilebilmesi icin, gerek deformasyon acisindan yapisal
elemanlarin dogrulanmasi amaciyla plastik mafsallarin egilme -veya kayma- kontrolli deformasyon kapasi-
tesi bakimindan gerekse elemanlarin dogrusal veya dogrusal olmayan analizinde kullanilacak elastik rijitlik
bakimindan onemli ifadeler yer almaktadir. EN-Eurocode 8'in bir sonraki revizyonunda, bu yaklagim yeni
binalarin tasarnimi icin de uyarlanabilir.

ikinci yeni nesil EN-Eurocode 8 hazirlik calismalarinin fazlari séyledir: 2020 Avrupa Standartlari takimini
tamamlamak tzere, teknik calismalar 2015'de baslayacaktir. Bu yeni yazimda, oncelikle Gzerinde durulan hu-
suslar pratikte kullanim kolayligi, basitlestirme ve konsolidasyondur. Bir baska deyisle amaclanan, genisleme
ve donisme yerine derinlesme ve evrimdir. Teknik bakimdan bu temel anlayisa muhalif olarak Eurocode 8
evrimine asadidaki 5 husus eklenmesi 6ngoralir:

1. Literatardeki en gelismis modellere gore sismik tehlikenin uyumu,

2. EN-Eurocode 8 de bulunan Performans -ve yer degistirme- esasl tasarim yaklasiminin deformasyon
kapasitelerinin olcilmesine ve dogrusal olmayan analizlere vurqu yapilarak derinlestirilmesi,

3. Mevcut koprilerin degerlendirilmesi ve guclendirilmesi,

4. Halihazirda standart kapsaminda olmayan yapi tipleri (aliminyum yapilar, kirissiz déseme sistemleri,
rezerve stneklige sahip binalar) veya daha fazla 6nem gerektiren yapilar (kagir veya ahsap yapilar),

5. Hasar kontrolind saglamak Gzere binalarda bulunan yigma ic dolgularla veya bina kaplamalarinin
tasarimi veya kontrolG.

1. madde icin Avrupa Topllulugu projesi SHARE kapsaminda gelistirilen modeller ve prosedrlere basvurula-
caktir. 2. Madde icin Yapisal Beton Uluslararasi Federasyonu fib ve ECCS'den (insaat Celigi isleri Avrupa Kon-
vansiyonu) tarafindan gectigimiz gunlerde gelistirilen onerilerden destek alinabilir. 3. Madde icin yeni nesil
Eurocode kapsaminda - ¢zellikle her tip yapim isinin her tur eyleme karsi degerlendirme ve giclendirmesine
vurgu yapmak suretiyle yaratilan sinerjiden yararlanilabilir. 4. Maddede, Avrupa’nin ihtiyac ve oncelikleri olan
konularda mevcut bilgi ve birikimle hizmet edilecektir. 5. Maddede ise, ihtiyac duyulan hususlar ile mevcut
State of the Art in bunlara ne 6nerebilecegi tartisilacaktir.
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Next Eurocode 8 and Performance-Based Seismic
Design Philosophy

M. N. Fardis

Since the 1990s, European Earthquake Engineering has focused on the development of a Furopean Standard

for seismic design, Furocode 8. The 1985 “Seismic Annex” to the CEB/FIP Model Code 1978 was the basis for
the pre-Standard version of Eurocode 8 in the early 1990s and of the European Standard (EN) one decade later.
Seismic design in all these codes is force-based and for two Limit States: Life Safety and Damage Limitation. The
reduction factor applied to the 5%-damped elastic spectrum for Life Safety depends on the choice of Ductility
Class: Low, Medium or High; prescriptive detailing rules are employed in order to achieve local ductility factors
commensurate to the reduction factor.

The EN-Eurocode 8 of 2004 uses for the two upper Classes capacity design to control the inelastic seismic
response, prevent brittle failures and keep the foundation elastic; it promotes modal response spectrum analysis
over the equivalent lateral force method and allows design of new buildings with nonlinear analysis and

direct verification of flexural deformation demands against the capacities. For the evaluation and retrofitting of
buildings, the EN-Eurocode 8 of 2005 adopted a full-fledged performance- and displacement-based approach
with nonlinear analysis (sometimes simplified into linear with the 5%-damped spectrum for the deformations
and equilibrium for the forces); it gives expressions for the flexure- or shear-controlled rotation capacity of plastic
hinges for the purposes of direct verification of members in terms of deformations, as well as for the secant-to-
yield-point stiffness of members to be used in the analysis, linear or nonlinear, in order to realistically estimate
the seismic deformation demands. In the forthcoming revision of EN-Eurocode 8 the same approach may also be
adopted for the design of new structures.

The stage has been set for the preparation of the second generation of EN-Eurocodes: the technical work will
start in 2015, with the aim to complete the new suite of European Standards by 2020. The overriding consider-
ation for the next generation of EN-Eurocodes is improvement of ease of use in practice, simplification and con-
solidation, in other words deepening and evolution, rather than expansion and revolution. Against this backdrop
from the technical point of view, five arrows are emerging in the evolution of Eurocode 8:

1. Harmonization of the seismic hazard according to State-of-the-Art models;

2. Deepening of the performance- and displacement-based design approach presently in EN-Eurocode 8,
with emphasis on the quantification of deformation capacities and on nonlinear analysis;

3. Assessment and retrofitting of existing bridges;

4. Building types which are not covered presently (aluminium buildings, flat slab concrete frames, buildings
with supplemental energy dissipation) or deserve more attention (e.q., masonry or timber construction);

5. Verification or design of masonry infills or veneers in buildings for better damage control.

For arrow no. 1, recourse will be made to the models and procedures developed in the framework of European
Commission project SHARE. Arrow no. 2 may draw support from recent developments and proposals by fib (the
International Federation of Structural Concrete) and ECCS (the European Convention for Constructional Steelwork).
Arrow no. 3 will profit from synergies with the new Eurocode-wide emphasis on assessment and retrofitting for
all types of construction and against all types of actions (conspicuously absent in all first generation Eurocodes,
except EN-Eurocode 8). Europe’s needs and priorities concerning arrow no. 4 will be served well by the available
knowledge and expertise; it is arrow no. 5, however, where the needs may outstrip what the current State-of-
the-Art can offer.
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André Filiatrault, New York State Universitesi'nde insaat, Yapi ve Cevre Muhendisligi profesori ve
“Institute for Advanced Study of Pavia, Italy (IUSS)"de tam zamanli gorevli profesordiir.

On lisansini 1993 yilinda Serbrooke Universitesi insaat Mihendisligi Bolumi'nden, yuksek lisansini
(1985) ve doktorasini (1988) British Columbia Universitesi insaat Mihendisligi Fakiiltesi'nden aldi.
British Columbia Universitesi'nde iki yil yardimci profesor olarak gorev aldiktan sonra 1997 yilinda tam
zamanli olarak Montreal Universitesi’nin bir bolimi olan “Department of Civil Engineering at Ecole
Polytechnique”e dahil oldu. Prosefor Filiatrault San Diego California Universitesi'ne 1998 yilinda katildi.
Bu dénemden 2003 yilina kadar yapr muhendisligi profesort olarak calisti ve 2003’den 2007'ye kadar
“Multidisciplinary Center for Earthquake Engineering Research (MCEER)"da genel direktor yardimcisi
olarak gorev aldi. 2008'den 2011e kadar MCEER'in genel direktorligind de yapt.

Son 27 yildir, insaat Mihendisligi yapilarinin ve yapisal olmayan bina elemanlarinin sismik testleri,
analizleri ve tasarimlari konularinda calismaktadir. Kendisi ayrica sGrtinme esasli sonimleyici sistem-
lerin gelistirilmesinin dncalerindendir. Son zamanlarda, yapisal olmayan bina elemanlarinin gercek-za-
manli sismik testlerinin gerceklestirilmesi amaciyla ilk defa gelistirilen biytk capli kat hareketleri
Uretebilen test ekipmanlarinin tasarimi ve hizmete alinmasi konusunda calismistir.

Profesyonel calismalar, arastirmalari ve egitimleri sonucunda dort ders kitabi ve bagimsiz kontrolden
gecen 285 bilimsel makalesi bulunmaktadir.

1990 yilinda, ahsap perde duvarlarin statik ve dinamik analizleri icin yenilikci sayisal modellerin gelis-
tirilmesi icin yaptiklari calismalar ile “Kanada insaat Muhendisleri Toplulugundan (CSCE)”, Sir Casimir
Stanislaus Gwowski 6dultne layik gorGimustir. 2002 yilinda, ahsap perde duvarlarnin dongisel analizi
icin sayisal modellerin gelistirilmesi adina yaptiklari calismalar ile “Amerikan insaat Mihendisleri
Toplulugundan (ASCE)”, Moisseiff odiline layik gorilmastir. 2008 yilinda, titresim yalitimli Isitma ve
Havalandirma ekipmanlarinin sismik performansi Uzerine yapmis oldugu deneysel calismasi ile ASHREA
(eski Amerikan Isitma, Sogutma ve Havalandirma Mahendisleri Toplulugu) Transactions Paper 6duline
layik gorilmustir. Yine 2008 yilinda, Filitrault deprem muhendisligi alaninda yaptigi katkilar icin

New York State Universitesi Arastirma Kurumundan, “Outstanding Researcher /Scholar” oduline layik
goralmostir. André Filiatrault Quebec, Kanada'da lisansli yetkin mihendis olarak kariyerine devam
etmektedir.
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André Filiatrault is a professor in the Department of Civil, Structural and Environmental Engineering
at the State University of New York at Buffalo in Buffalo, NY, USA and a full-time Professor at the
Institute for Advanced Study of Pavia (1USS), Italy.

He received his master’s (1985) and Ph.D. (1988) degrees in civil engineering from the University of
British Columbia after obtaining his bachelor’s degree in civil engineering from Université de Sher-
brooke in 1983. After a two-year stint as an assistant professor at the University of British Columbia,
he joined the Department of Civil Engineering at Ecole Polytechnique, part of Université de Montréal,
where he became a full professor in 1997. Professor Filiatrault joined the faculty at the University

of California, San Diego in 1998, where he was a professor of structural engineering until 2003.
From 2003 to 2007, he served as the Deputy Director of the Multidisciplinary Center for Earthquake
Engineering Research (MCEER). Professor Filiatrault also served as the Director of MCEER from 2008 to
2011.

His research over the last 27 years has focused on the seismic testing, analysis and design of civil
engineering structures and nonstructural building components. Professor has been a pioneer in the
development of supplemental damping systems using friction braced connections. More recently, he
led the design and commissioning of the first testing equipment able to reproduce full-scale floor
motions in order to conduct real-time seismic testing of nonstructural building components.

The professional achievements resulting from his research and teaching activities include four text-
books and more than 285 peer-reviewed scientific publications.

In 1990, he received the Sir Casimir Stanislaus Gzowski Medal from the Canadian Society for Civil En-
gineering for the development of innovative numerical models for the static and dynamic analysis of
wood shear walls. In 2002, he was awarded the Moisseiff Award from the American Society of Civil
Engineers for the development of numerical models for the cyclic analysis of wood shear walls. In
2008, he received the ASHRAE (formerly the American Society of Heating, Refrigerating and Air Con-
ditioning Engineers) Transactions Paper Award for an experimental study on the seismic performance
vibration isolated HVAC (Heating, Ventilation and Air Conditioning) equipment. In 2008 also, Filiatrault
received the Outstanding Researcher/Scholar Award from the Research Foundation of the State
University of New York for his contributions to the field of earthquake engineering. André Filiatrault is
a professionally licensed engineered in the Province of Québec, Canada.
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Yapisal Olmayan Elemanlarin Deprem Performansi ve
ilgili Yonetmelik Kurallar

Andre Filiatrault ve Timothy Sullivan

Deprem Muhendisliginde performans tabanli yontemlerin gelisimi ve uygulanmasi ile yapisal olan ve
olmayan elemanlar arasi uyumun saglanmasi hayati bir 6nem kazanmistir. Deprem sonrasi yapisal ele-
manlarin deprem performansinin hemen kullanimi saglansa da mimari elemanlar, mekanik ve elektrik
ekipmanlarin bu dizeyi saglamamasi bitin yapinin deprem sonrasi kullanilabilirligini etkileyecektir.
Yapisal olmayan elemanlarin performanslardaki yetersizlikler yakin zamanlarda dinya genelinde mey-
dana gelen depremlerde gorilmektedir. Dahasl, yapisal olmayan elemanlardaki hasarlar sismik olaylar
sonrasinda hastaneler gibi kritik yapilarin islevselligini etkilemektedir.

Bu tir yapilarda genellikle yapisal olmayan elemanlarin ve ince islerin yatinm maliyetleri yapisal
elemanlarin ve cerceve sistemlerinin maliyetlerine oranla cok daha fazladir. Bu bakimdan, gecmis
depremlerin bircogunda yapisal olmayan elemanlarin yikimi nedeniyle olusan kayiplarin yapisal
hasarlarin olusturdugu zararin cok tzerinde kayba neden olmasi strpriz olmamistir. Daha 6nemlisi,
yapisal olmayan elemanlarda olusabilen hasarlar givenlik tehlikesi yaratabilecegi gibi binada bulunan
kisilerin binadan cikislari veya kurtarma ekiplerinin binaya girmesini engelleyebilir. Yapisal olmayan
elemanlarin sismik tasanimlar hakkinda mevcut bilgiler yapisal elemanlarinkilere ve yapisal sistemlere
gore nispeten daha kisithdir. Konu hakkindaki arastirmalar oldukca yetersiz olup, mevcut olan kodlar
ve yonetmelikler, deneyler ve analitik sonuclar yerine daha 6nceki deneyimler, mihendislik kabulleri
ve onseziler esas alinarak olusturulmustur. Tasanmcilar ve Mihendisler cogu zaman deprem sonrasin-
da hasar nedenlerini gézlemleyerek tekrarlarina karsi 6nlemler almaya calismislardir. Bu da, yapisal
olmayan elemanlarin tecribeye dayali mevcut sismik dizenleme ve yonetmeliklerini olusturmustur.
Bu sunum yapisal olmayan elemanlarin analizi ve tasarimi konusunda mevcut bilgileri 6zetleyerek
gelecekte doldurulmasi gereken eksiklerin zerinde duracaktir.

Burada, Amerikan insaat Mihendisleri Toplulugu (ASCE) 7-10 ile Eurocode 8'de yer alan yapisal ol-
mayan elemanlara yonelik sismik hukiomler, Federal Acil Durum Yénetimi Ajansi (FEMA)'nin yayin-
ladigr E-74 Kilavuzunda ozellikle yapisal olmayan deprem zararlarina yonelik risklerin azaltilmasina
iliskin hukumlerle birlikte tartisilacaktir. Sunumda son olarak, deprem muhendisliginde yakin gecmis
teamller dikkate alinacak, sismik tasarim alanindaki en son gelismeler ve yapisal olmayan elemanlar
icin gerekli olan 6zel hususlardan edinilen deneyim ve ipuclari kullanilarak, performans esasli sismik
tasarim yonteminin yapisal olmayan elemanlar icin nasil uyarlanabilecedi konusu arastirilacaktir.
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Performance-based Seismic Design of Nonstructural Building
Components: The Next Frontier of Earthquake Engineering

Andre Filiatrault and Timothy Sullivan

With the development and implementation of performance-based earthquake engineering, harmoni-
zation of performance levels between structural and nonstructural components becomes vital. Fven if
the structural components of a building achieve a continuous or immediate occupancy performance
level after a seismic event, failure of architectural, mechanical or electrical components can lower
the performance level of the entire building system. This reduction in performance caused by the
vulnerability of nonstructural components has been observed during recent earthquakes worldwide.
Moreover, nonstructural damage has limited the functionality of critical facilities, such as hospitals,
following major seismic events.

The investment in nonstructural components and building contents is far greater than that of struc-
tural components and framing. Therefore, it is not surprising that in many past earthquakes, losses
from damage to nonstructural components have exceeded losses from structural damage. Further-
more, the failure of nonstructural components can become a safety hazard or can hamper the safe
movement of occupants evacuating buildings, or of rescue workers entering buildings. In comparison
to structural components and systems, there is relatively limited information on the seismic design of
nonstructural components. Basic research work in this area has been sparse, and the available codes
and quidelines are usually, for the most parts, based on past experiences, engineering judgment and
intuition, rather than on objective experimental and analytical results. Often, design engineers are
forced to start almost from square one after each earthquake event: to observe what went wrong
and to try to prevent repetitions. This is a consequence of the empirical nature of current seismic
regulations and guidelines for nonstructural components. This presentation summarizes current
knowledge on the seismic design and analysis of nonstructural building components, identifying
major knowledge gaps that will need to be filled by future research.

In particular, the seismic provisions for nonstructural components included in the American Society
of Civil Engineers (ASCE) 7-10 and the Eurocode 8 will be discussed along with the Federal Emer-
gency Management Agency (FEMA) E-74 Guidelines for the reduction of the risks of nonstructural
earthquake damage. Finally, considering recent trends in earthquake engineering, the presentation
explores how performance-based seismic design might be conceived for nonstructural components,
drawing on recent developments made in the field of seismic design and hinting at the specific
considerations required for nonstructural components.



YENI NESIL DEPREM YONETMELIKLERI VE

D
DEPREM MUHENDISLIGINDE YENI TEKNOLOJILER ng PROTA

Polat Gllkan

Prof. Dr. Polat Gulkan, yas haddinden dolayr emekli oldugu Mayis 2011 tarihine kadar Orta Dogu Teknik
Universitesi'nde gorev yapti. ODTU insaat Mhendislidi Bolimi'nde en son dstlendigi sorumluluk
Deprem Muhendisligi Arastirma Merkezi baskanligiydi. Temmuz 2011'den itibaren Cankaya Universite-
si‘nde yeni kurulan insaat Muhendisligi bolum baskanligina atanmis bulunmaktadir.

Uzmanlik ve ilgi alani acisindan Polat Glkan 1971 yilindan bu yana deprem muhendisligi disiplinine
odaklanmistir. Tarkiye'de bu alanda Universite docenti unvanina hak kazanan ilk kisidir. Prof. Dr. Polat
Gllkan 1996-2004 doneminde merkezi Japonya’nin Tokyo sehri olan International Association for
Earthquake Engineering (IAEE) yonetim kurulu dyeligi, 2004-2008 arasinda ise ayni kurulusun icradan
sorumlu baskan yardimcisi gorevlerini yiritmas ve 2010-2014 déneminde bu kurulusun baskanhgini
yapmistir. Polat Gulkan ayrica 2005-2008 doneminde Earthquake Engineering Research Institute (EERI)
yonetim kurulu Gyeligi gorevi yapmistir.

ABD'nin California Eyaletinden alinmig olan “profesyonel mihendis” unvani sahibidir. Bu Gnvanla
gerceklestirdigi mesleki calismalari kapsaminda BM, Dinya Bankasl, AB Komisyonu, NATO, OECD,
IAEA, TAEK Bayindirlik ve iskan Bakanligi ve uygulayici firmalar gibi uluslararasi veya ulusal kuruluslar
nezdinde cok sayida miisavirlik hizmetleri bulunmaktadir. Ozel ilgi alanlarindan birisi olan deprem
tehlikesinin tayini konusunda yurattGgu calismalar sonucu 1996'dan beri Glkemizde yirGrlUkte olan
deprem bolgeleri haritasinin hazirlanmasini saglamistir. ilgilendigi diger ana basliklar afetlere karsi
bolgesel planlama, sehirlerdeki risklerin tayini, bina hasar degerlendirmesi ve giclendirmesi seklinde
ozetlenebilir. TAEK adina dlkemizde nikleer teknoloji merkezlerinin yer tayininde ve deprem tehlikesi
belirlenmesinde anahtar masavirlik hizmetleri yapmistir.

Prof. Dr. Polat Gulkan 2007°den bu yana SCI ana listesindeki insaat muhendisligi alaninda 3.744 degeri
ile en yiksek “etki faktori” ne sahip olan Earthquake Spectra dergisinin bas redaktoridir.Kendisi ayrica
“Earthquake Engineering and Structural Dynamics”, “Engineering Structures”, “TUBITAK Turkish Journal
of Engineering and Environmental Sciences” ile “Advances in Civil Engineering” dergilerinin yaz
kurullarinda gorevlidir. Ayrica “Journal of Seismology”, “Journal of Earthquake Engineering”, “Journal

of Structural Engineering and Mechanics” ve “Journal of Seismology and Earthquake Engineering” gibi

dergiler icin hakemlik gorevi yapmaktadir.

Profesor Gilkan 2004 yilinda NATO Science Prize ve 2007 yilinda ise Tarkiye'deki bilim insanlarina
tevdi edilebilen en yuksek paye olan TUBITAK Bilim Oduline layik goralmustor.
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Prof. Dr. Polat Giilkan was professor in the Department of Civil Engineering, Middle East Technical Uni-
versity until his retirement in 2071. He last served as director of the Earthquake Engineering Research
Center. He has now joined the academic ranks of Cankaya University as professor of civil engineering
in the newly established Department of Civil Engineering.

Mr. Gilkan is an earthquake structural engineer, and has been active in many areas of global hazard
mitigation from 1971. He has served on the Board of Directors of the International Association for
Earthquake Engineering (IAEE) during 1996 - 2004. He was appointed for a four-year term as execu-
tive vice president of the same organization in 2004. He was then elected to the presidency of IAEE
in 2008, and following a two-year period as President Elect he has served as President during the
period 2010-2014. He is currently the IAEE Past-President.

Mr. Giilkan was on the Board of Directors of Farthquake Engineering Research Institute (EERI) for the
period of 2005 to 2008. A registered professional civil engineer in California, he has been involved
through many projects and consultancies with the UN, World Bank, EU Commission, NATO, OECD,
IAEA, EU as well as commercial firms. His professional work has dealt also with earthquake hazard,
culminating in the earthquake hazard zones map for Turkey that went into effect in 1996, spatial
planning, urban hazard assessment, natural disaster insurance, structural intervention principles for
buildings and nuclear safety. He has served as a consultant for site selection studies for the Turkish
Atomic Energy Authority.

Dr. Gilkan was Editor for Earthquake Spectra during 2008-13, the leading journal in the civil and
earthquake engineering field that is included in the Core List of the Science Citation Index (SCI). He
is serving on the Editorial Boards of “Earthquake Engineering and Structural Dynamics”, “Engineering
Structures”, “TUBITAK Turkish journal of Engineering and Environmental Sciences and Advances in
Civil Engineering”. He has done article reviews for “Journal of Seismology”, “Journal of Earthquake

Engineering”, “Journal of Structural Engineering and Mechanics”, and “Journal of Seismology and
Earthquake Engineering”.

Professor Gulkan has been awarded the NATO Science Prize in 2004 and the Science Award of the
Scientific and Technological Research Authority (TUBITAK) in 2007, the highest medal of professional
recognition of his country.
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Performans Esasli Deprem Tasarniminin Soy Agaci - Ginimiz,
Gecmisin Yeniden Elden Gecmis Bir Dizenlemesi midir?

M.A. Sozen’, P. Giilkan? ve A. irfanoglu’

Fransa’daki Beauvais Katedrali tasarim ve yapimi bakimindan, yillar icerisinde performans esasli yapi
tasarimina mukemmel bir 6rnek teskil eder. Katedral'in insasi 1225 yilinda gokyizine erismek arzusu
ile baslatilmisti. 1284de yapim esnasinda, tonoz catinin 48 m'ye eristigi sirada, destekleyen duvarlar
coker. Daha yuksege gidebilmek icin bir baska tesebbiste bulunulur, bu defa yeni bir cokme hadisesi
daha yasanir. Bunun zerine, yeterli performansin elde edilememesi daha yiksege cikilmamasi karari-
na yol acar.

18nci yuzyilda Roma’daki S. Pietro kilisesinin kubbesindeki catlamanin simdilerde “virttel is” diye
bildigimiz prosedire benzer bir yol kullanilarak tamirinden sonra yapisal tasarim (Cross'un adlandirdigi
gibi) artik, tecribeye dayali bilim ile sanatin karnisimi bir “marifet” haline gelir. Bu temel ilke, bazen
bilgisayarlastinimis dogrusal olmayan hesaplarin dizmece hassasiyetteki sonuclarina kurban edilmek-
tedir.

italyan mihendislik camiasi, bina yapilarinin depreme karsi bilimsel bir esas gelistirmeye yonelik
ilhamini 1908 Messina depremi sonrasi yasanan asiri hasardan almistir. isin tam olarak dyle olmadigini
bilmelerine ragmen 20. Yuzyilin basindaki muhendis kadrolarinin kuvvetlere dayali hesap yaklasimiyla
daha asina bulunduklarini g6z 6niine alan tasarim yontemini, diisey kuvvetlerin taleplerini hayali yatay
kuvvetlerin talepleriyle bir araya getiren bir yontem uzerine kurmuslardir. Bu yaklasim uluslararasi
mahendislik camiasi tarafindan hemen kabul gormustir, ciinkd sartnamelerdeki hikiimlerin recete
tarzinda ifade edilmesi imkani dogmustur. Cogu binanin performansinin kuvvet dedgil birinci derecede
yer degistirme ile ilgili bulundugunun idrak edilmesi icin neredeyse bir yiz yilin gecmesi gerekmistir.
izafi yer degistirmenin ana tasarim kistasi haline gelmesiyle gézlenip 6lculebilen bu yaklasimin tasarim
kriteri olarak taninmasi performansin gézle gérilebilir ve dlctlebilir hale gelmesiyle 6ne ¢ikmistir.

Bu metinde bina tur yapilarin depreme dayanikli tasarimi bakimindan iki ana noktaya odaklanmis
bulunuyoruz. (1) Can givenligi ve (2) Yatinmin Korunmasi. Bu iki talebin ginomuz “Performans Esasli
Yapi Tasanimi” ile iliskilendirilmesi gerceklestirilmektedir. Son yanm yizyilda gelisip olgunlasan PDDT
yaklasiminin takip ettigi gizergaha kisisel bakisimizi sunulmakla beraber amacimiz tarih yazimi degil-
dir.

' School of Civil Engineering, Purdue University, W. Lafayette, IN 47907
? Department of Civil Engineering, Cankaya University, Ankara 06790
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Genealogy of Performance-Based Seismic Design: Is the
Present A Re-Crafted Version of the Past?

M.A. Sézen’, P. Giilkan? and A. irfanoglu’

A perfect example of performance-based building design is the design and construction of the ca-
thedral at Beauvais, France, during the years. The construction of the cathedral was initiated in 1225
with the desire of reaching the sky. In 1284, as the vaulting reached 48 m, supporting walls collapsed
during construction. Another effort was made to go higher but it also was terminated by another
collapse. It was then decided not to go any higher because satisfactory performance was clearly
elusive.

Following the repair of the cracks in St. Peter’s dome in Rome in 18th century using a procedure
related to what is currently called “virtual work,” structural design has been (as Cross called it) a
“craft”, or something between science and art that is based on experience. This important linchpin is
sometimes sacrificed to the false exactness provided by computerized nonlinear analysis.

It was the extreme damage from the Messina earthquake of 1908 that inspired the Italian engineer-
ing community to develop a scientific base for design of earthquake resistance of building structures.
Knowing better but realizing that the engineering community of early 20th century would be more at
home with force related design, they based their design procedure on mythic/imaginary lateral forc-
es of which demands could be readily combined with requirements of gravity forces. The approach
was readily accepted by the international engineering community because it permitted prescriptive
provisions to be drafted for codes.it took over a century to realize that drift, and not force, was the
primary driver for the earthquake performance of most buildings. Recognition of drift as a design
criterion put the emphasis on performance that could be seen and measured.

In this text we intend to focus on the two main requirements of earthquake-resistant design of
building structures: (1) Life Safety and (2) Protection of the Investment and relate the two demands
to current concepts of “Performance-Based Building Design.” While we provide a personalized vision
for the way in which the PBSE framework developed and matured during the last half century, a
thorough historiography is not within the scope of the text.

" School of Civil Engineering, Purdue University, W. Lafayette, IN 47907
2 Department of Civil Engineering, Cankaya University, Ankara 06790
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- "N Farzad Naeim

Tahran Universitesi insaat Mihendisligi Boloma'nde lisans derecesini tamamladiktan sonra, yiksek
lisans ve doktora derecelerini Giiney Kaliforniya Universitesi‘nde (USC) tamamladi.

Naeim, Kaliforniya Irvine’da faaliyet gosteren Farzad Naeim Sirketinin kurucusu ve baskanidir. Sirketini
kurmadan énce, John A. Martin & Associates (JAMA) firmasinda Teknik Mudir olarak gorev almistir.
Naeim, arastirma ve gelistirme projelerinde, deprem miuhendisligi calismalarinda ve 6zel bilgisayar
uygulamalarinin tasariminda calisan uzman ekiplerine yonlendirici ve yonetici katkida bulunmustur.
Farzad, 1984'te JAMA'nIn Arastirma ve Gelistirme bolimand kurmustur. Bu ekiple, buginki yapisal
tasarim gereksinimlerinin mevcut bilgisayar yazilim paketlerinin sagladigi olanaklarin étesinde oldu-
gunu gormis ve hazirladiklari hesaplama araclari ile yapisal analiz ve depreme dayanikli yapr tasarimi
amacl olarak daha da gelistirmistir.

Naeim, gelistirdigi ileri muhendislik ve bilgisayar ¢cozimleri ve teknolojileri sayesinde énemli bir
uluslararasi tine kavusmustur. Kendisi deprem zararlarinin karakteristikleri ile bunlarin sismik tasarim
uygulamalarina etkileri Gzerine yapmis oldugu cesitli calismalarindan 6turd “Deprem Mihendisligi
Arastirma Enstitist (EERI)”, “Federal Acil Yonetim Ajansi (FEMA)”, “Kaliforniya Kuvvetli Yer Hareketi
Enstrimantasyon Programi”, “Applied Technology Council (ATC)”, “United States Geological Survey
(USGS)” gibi cok cesitli kuruluslardan ve programlardan hibeler almistir. Naeim, “Deprem Muhendisligi
Arastirma Enstitist (EERI)” Baskani, “Birlesik Devletler Deprem Mahendisligi Simalasyon Sebekesi
(NEES)” Yonetim Kurulu Kurucu Baskani ve “10. Ulusal Deprem Mihendisligi Konferansi” Baskanligi gibi
hizmetlerde de bulunmustur.

Naeim, Los Angeles Yiksek Binalar Yapisal tasarim Konseyi eski baskani ve Gyesidir; EERI eski bagkani
ve onur (yesidir; “Guney Kaliforniya Yapisal Mihendisler Dernedi (SEASE)” eski Yonetim Kurulu
uyesidir. Kendisinin “’Amerikan Beton Enstitiisi (ACI)”, “Amerikan insaat Mihendisleri Odasi (ASCE)
“Amerikan Celik insaat Enstitisi (AISC)”, LACBA, SCEC Danisma Konseyi, NEES Yonetim Kurulu, Caltrans
Sismik Danisma Kurulu, IAEE Yonetim Kurulu gibi kuruluslarda da ayelikleri bulunmaktadir. Naeim,
Avrupa Sismik Tehlikenin Azaltilmasinda ileri Calismalar Okulu (ROSE); UCLA Endustri Danisma Kurulu
Gyeligi ile USC ve UCI kuruluslarinda okutman olarak gorev aldigi gibi, Earthquake Spectra, Structural
Design of Tall and Special Buildings ve the World Housing Encyclopedia dergilerinin editorial komitesin-
de de aktif olarak gorevlidir.

"
’

Kendisinin bizzat ve yardimcai yazar olarak yazdigi 168 bilimsel makale ve yayini, dort kitabi, 48 yazilim
sistemi ve 14 kitap bolims bulunmaktadir.
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He received his master’s and Ph.D. degrees in structural engineering from the University of Southern
California after obtaining his bachelor’s degree in civil engineering from University of Tehran.

Dr. Farzad Naeim is the founder and President of Farzad Naeim, Inc. in Irvine, California. Prior to
founding his firm, he was the Technical Director at John A. Martin & Associates (JAMA) and its legal
counsel. He reqularly managed and facilitated activities of internal teams of experts in research and
development activities, special seismic studies, and the design of specialized computer applications.
Farzad founded JAMA's R&D Department in 1984 on the premise that today’s unique structural design
solutions demand more than what is provided by off-the-shelf computer software packages, with

the mission to take the best technology publicly available and develop it into tailor-made computing
facilities, design methodologies, analysis software, and earthquake-resistant design technologies.

He developed an international reputation for cutting edge engineering and computer technology,

and was awarded grants by such diverse agencies as the Earthquake Engineering Research Institute
(EERI), the Federal Emergency Management Agency (FEMA), the County of Los Angeles, the California
Strong Motion Instrumentation Program, Applied Technology Council (ATC), and the United States
Geological Survey (USGS), for studying various damage characteristics of earthquakes and their im-
pact on seismic design practice. He has served as Editor-in-Chief of Farthquake Spectra, President of
EERI, inaugural Chair of the Governance Board of the U.S. Network for Farthquake Engineering Simula-
tion (NEES), and the Chair of the 10th U.S. National Conference on Earthquake Engineering.

He is affiliate of the Los Angeles Tall Buildings Structural Design Council (Past President); EERI (Past
President and Honorary Member), Structural Engineers Association of Southern California (past mem-
ber of Board of Directors); American Concrete Institute; American Society of Civil Engineers; American
Institute of Steel Construction; LACBA; ; SCEC Advisory Council; NEES Governance Board; Caltrans
Seismic Advisory Board: IAEE Board of Directors; European School for Advanced Studies in Reduction
of Seismic Risk (ROSE); Past member of UCLA Industry Advisory Board; USC Lecturer and past Chair
of Advisory Board: UCI Lecturer; Editorial Boards of Farthquake Spectra, Structural Design of Tall and
Special Buildings, and the World Housing Encyclopedia.

He has authored and co-authored about 168 scientific papers and publications, four textbooks, 48
software systems and 14 book chapters.
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A.B.D’de Yiksek Binalarin Performans Esasli Tasarimi

Farzad Naeim

Performans Esasli Tasarim (PBD), Amerika Birlesik Devletleri'nde deprem riskli bolgelerde yer alan yiksek
binalarin hesap ve tasariminda tercih edilen yontemdir. Onlarca yuksek bina, PBD yontemleri kullanilarak
tasarlanmis ya da tasarlanip insa edilmistir. Bu sunumda, bu tr yksek binalarin tasariminda esas alinan
PBD uygulamalarina teskil eden kilavuz ve yonetmelik dokimanlarina genel bir bakis acisiyla deginile-
cektir. Ayrica, yuksek binalarin tasarimi bakimindan yonetmelik esasli yaklasimlarin eksikleri tartisilacaktir.
Ardindan, ytksek binalarin performans esasl tasarimina yonelik iki 6nemli kilavuz dokimanin hukamleri-
ne yer verilecek ve uyumsuzluklari incelenecektir. Bunlar, 2010 yili Pasifik Deprem Mihendisligi Arastirma
Enstitist YUksek Binalar inisiyatifi (PEER-TBI) ile Los Angeles Yuksek Binalar Yapisal Tasarim Konseyi
(LATBSDC) 2014 Kilavuzu ve ekleridir. Bu kilavuzlarin uygulama 6rnekleri de ayrica sunulacaktir.

A.B.D’de Bagimsiz Kontrol Sistemi

Farzad Naeim

Birlesik Devletler'de aynntili bagimsiz kontrol, yiksek binalarin Performans Esasli Tasariminin ayrilmaz
parcasidir. A.B.D’de PBD ydéntemlerine gore tasarlanan ve insa edilen bircok yiksek binanin bagimsiz
kontrol panel baskani olarak Konusmaci engin deneyim sahibidir. Konusmaci, bu deneyimi sirasinda karsi-
lastigi ortak problemleri, bagimsiz kontrol panelinin tekrar eden bu problemlere bulabildigi cozimleri, s6z
konusu binalarin kontrolG sirasinda bina sahibi, bina yetkilileri ve yapisal tasarim mihendislerinin kayitlari
zerinden dinleyicilerle paylasacaktir. Ayrica, sunumda uygulama yetkileri, yetki alanlari ve tim bunlarin
etkileri bakimindan bagimsiz kontrol gerekliliklerinde yapilan degisiklikler tartisilacaktir.
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Guideline Documents for Performance Based Seismic
Design of Tall Buildings in the United States

Farzad Naeim

Performance Based Design (PBD) is the method of choice for analysis and design of tall buildings

in seismic regions of the United States. Dozens of tall buildings either have been designed and
constructed or under design using PBD methodologies. This presentation provides an overview of
the guideline documents, which form the basis of application of PBD for design of such tall buildings.
The shortcomings of code-based prescriptive approaches for design of tall buildings are discussed.
Then the provisions of the two most important guideline documents for performance based design
of tall buildings, namely the Pacific Earthquake Engineering Research Center’s Tall Buildings Initiative
(PEER-TBI) Guideline of 2010 and the Los Angeles Tall Buildings Structural Design Council (LATBSDC)
Guideline of 2014 and its amendments are discussed and contrasted. Examples of application of
these guidelines will also be presented.

Lessons Learned from Peer Review Process for the Performance
Based Seismic Design of Tall Buildings in the United States

Farzad Naeim

Detailed peer review is an integral requirement for Performance Based Design (PBD) of tall buildings
in the United States. Based on his vast experience as the Chair of the peer review panel for numer-
ous tall buildings designed and constructed according to PBD procedures in the United States, the
presenter will discuss common issues faced in peer review of such buildings and ways in which the
owner, structural engineer of record for such buildings, the building officials, and the peer review
panel can find solutions to these reoccurring problems.
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Masayoshi Nakashima

Masayoshi Nakashima Japonya Kyoto Universitesi'nde (KU) profesordiir ve arastirma faaliyetleri ile
yapisal ve deprem muhendisligi arastirma egitimlerinden sorumludur. Kyoto Universitesi‘nden mezun
olduktan sonra, Amerika Birlesik Devletleri'ne gitmis ve doktora derecesini Lehigh Universitesi'nden
almustir. Japonya’ya dondikten sonra, Kyoto Universitesi'ne bagli “Afet Onleme Arastirma Enstitiisi-
ne (DPRI)"" gecmeden 6nce; sirasiyla “insaat Bakanligi Bina Arastirma Enstitiisinde (BRI)” ve Kobe
Universitesi'nde gorev yapmustir. DPRI, 1951 yilinda doga bilimleri, muhendislik, enformatik ve sosyal
bilimler gibi cesitli uzmanlik dallarina mensup 100 den fazla fakulte Gyesinin kurdugu 6zel bir arastir-
ma kurulusudur. Nakashima bu kurulusun 2011 ve 2013 yillari arasinda midarlGgana yapmis ve DPRI
da yuritulen arastirma ve egitim faaliyetlerine liderlik etmistir.

Kendisinin arastirma konulari arasinda, elastik olmayan celik eleman ve cercevelerin stabilitesi ve
gocme davranisl, celik bina yapilarinin sismik analiz ve tasarimi ile deprem dayanim kapasitesinin
simulasyonu amacli deneysel teknikler sayilabilir. Ozellikle, hibrit simiilasyon ve sarsma tablasi testleri
gibi deprem muhendisliginde iki onemli deneysel teknigin gelistirilmesinde onciliik yapmistir. 2004
ve 2011 yillari arasinda Nakashima, E-Savunma ve Yer Bilimleri ve “Afet Onleme Ulusal Arastirma
EnstitGst'nGn (NIED)” kurulus yoneticisi gérevini yarGtmustir. E-Savunma dinyanin en bayik sarsma
tablasinin calistinldigi bir arastirma merkezidir.

30 yili askin bir siredir Nakashima ve dgrencileri, 300'den fazla teknik makale yayinlamislar ve
bunlarin yarisindan fazlasi dergi arsivlerinde yerini almistir. Nakashima 70'den fazla lisanststi 6grenci
ile 29 doktora 6grencisine tez yoneticisi olmustur. Kendisi ve 6grencileri tarafindan yapilan arastirma
calismalari, bircok yerel 6dule layik gorilmustir. Bunlar arasinda Japon Mimarlar Enstitistnin “Best
Paper” Oduli, Japon Celik insaat Toplulugu'nun (JSSC) “Best Paper” Oduli sayilabilir. Nakashima,
Birlesik Devletler “de de dart 6dule layik gorilmustir: ASCE Moisseiff Odili (2000), Ozel Basan Odulu

- AISC(2009), ASCE Ernest E. Howard Odulu (2013) ile yakin zamanda gerceklesen EERI George W.
Housner Madalyasi (2014). Japon akademisi, kendisinin akademik kazanimlarini dikkate alarak, Nakas-
hima'yi Birlesik Devletler Ulusal Akademisine esdeger olan “Japon Mihendislik Akademisi (EAC)” Gyesi
olarak secmistir. Kendisi ayrica, “Japon Mihendisler Toplulugu (JFES)” Gyesidir.

Kendi meslegine katki koymak amaciyla, Nakashima AlJ ikinci Baskani olarak, “Deprem Muhendisligi
Arastirma Enstitistne (EERI)” esdeger olan “Japon Deprem Mihendisligi Dernedi (JAEE)” Yoneticiligi
gorevini Ustlenmistir. Halen “Uluslararasi Deprem Mihendisligi Derneginin (IAEE)” Yonetici Baska-

ni olarak gorev yapmaktadir. Ayni zamanda, “International Journal of Earthquake Engineering and
Structural Dynamics (EESD)” dergisinin ve IAEE'nin resmi yayininin editoridar. 2012 1SI Journal Citation
Raporlarina gore EESD, Jeoloji Muhendisligi kategorisinde 32 dergi arasinda 3. sirada ve insaat Miihen-
disligi kategorisinde yer alan 122 dergi arasinda 15. Sirada yer almaktadir.
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Masayoshi Nakashima is a Professor at Kyoto University, Japan, and has been engaged in research
and education in structural and earthquake engineering research. After graduating from Kyoto Univer-
sity, he went to the United States and earned his Ph.D. degree from Lehigh University, PA. When he
returned to Japan, he worked at the Building Research Institute (BRI) of the Ministry of Construction
and then at Kobe University, before moving to the Disaster Prevention Research Institute (DPRI)

of Kyoto University. DPRI, founded in 1951, is a unique research organization featured with over
one-hundred faculty members whose expertise extends from natural science, engineering, informat-
ics, to social sciences. Between 2011 and 2013, he served as Director of DPRI and lead the research
and education implemented in DPRI.

Nakashima'’s fields of research include inelastic, stability, and collapse behavior of steel members
and frames, seismic analysis and design of steel building structures, and experimental techniques

for the simulation of earthquake responses. In particular, he pioneered the realization of two very
important experimental techniques in earthquake engineering: the hybrid simulation and the shaking
table test. Between 2004 and 2011, Nakashima served as Inaugurating Director of E-Defense,
National Research Institute for Earth Science and Disaster Prevention (NIED). E-Defense is a research
center that operates the world’s largest shaking table.

Extending over a 30-year time span, Nakashima and his students have published some three hun-
dred technical papers, over one hundred and fifty of them in archived journals. He supervised over
70 graduate students including 29 doctoral students. Based on the research carried out by him and
his students, Nakashima has earned various national awards including the Best Paper Prize of the
Architectural Institute of Japan (Alf) and the Best Paper Award of the Japan Society of Steel Construc-
tion (SSC, equivalent to the American Society for Steel Construction (AISC)), among others. He also
earned four awards in the United States: the ASCE Moisseiff Award (2000), the Special Achievement
Award of AISC(2009), the ASCE Ernest E. Howard Award (2013), and most recently the EERI George
W. Housner Medal (2014). Japanese academia also recognizes Nakashima's academic achieve-
ments, and elected him as the Member of the Engineering Academy of Japan (EA)), equivalent to
the National Academy of Engineering of the United States and also Fellow of the Japan Federation of
Engineering Societies (JFES).

Regarding his contribution to the concerned profession, he served as Vice-President of Alj, Vice-Pres-
ident of the Japanese Society for Earthquake Engineering (JAEE, equivalent to the Farthquake
Engineering Research Institute (FERI), and Director of EERI. Currently, he is Executive Vice President
of International Association of Earthquake Engineering (IAEE). He also serves as Editor of Interna-
tional Journal of Earthquake Engineering and Structural Dynamics (EESD), an official journal of IAEE.
According to 2012 1SI Journal Citation Reports, EESD is ranked #3 out of 32 journals in the category of
Geological Engineering and #15 out of 122 journals in the category of Civil Engineering.
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Tasarim Yapim isbirligi konulu Japon- Pozitif Yeni Teknoloji
Uygulamalar

Masayoshi Nakashima

Japon ingaat sektorinde, yUzyillardir ana yapim malzemesi olarak ahsap kullanilmistir. Japonya ve Japon
halkinin geleneksel olarak, “elisi” ve “imalat” islerine ayr bir dnem verdigini de not etmekte yarar vardir.
Japonlar, yillardir deprem dahil bircok dogal afetten ciddi bicimde etkilendikleri icin, evlerinin ve alt yapi
sistemlerinin korunmasi konusunu en dnemli sosyal ihtiyac olarak gindemde tutmuslardir. Bu tarihsel arka
planla birlikte, Konusmaci sempozyum amacina uygun olarak asadida belirtilen bes konuya deginecektir.
Bu konularin tamami, “daha guvenli ve rahat bir yasam icin yapilarda kalitenin temini” amacina yoneliktir:

Birincisi, Japonlarin celik yapilara diskinliga, celik ile ahsap arasindaki benzerliklere dayanir. Japonya’da
ahsap, yuzyillardir hem evlerde hem de tapinak ve ibadet yerlerinde kullanilmustir. - Her iki malzeme de,
kolon ve kiris elemanlardan olusan taslyici cercevelerde kullanilir ve yapisal entegrasyonun temininde bu
elemanlarin birbirlerine nasil badlandiklari kilit 6nem arz eder. Biz Japonlar, ahsap tasanm ve uygulama-
sindan edinilen yizyillik deneyimden en iyi sekilde yararlanarak celik yapi insaat teknolojilerini gelistirmek
konusunda oldukgca iddialiyiz.

ikincisi, Japonlar binalarinin, evlerinin ve dider yapilarin mimarisini karakterize eden ayrintilardan cok
hoslanirlar. Komplike cati detaylar, zarafetle islenmis sacaklar, ic kilitlerde kullanilan karmasik baglantilar
ozellikle tapinak ve ibadet yerlerinde sik¢a kullaniimaktadir. Cagdas Japon tasarim ve uygulamalarina miras
kalan bu “detayda sevgi” ruhunu yansitan birkac 6rnegi konusmaci sizlerle paylasacaktir.

Uciinci olarak, Japonlarin 6zellikle “yeni gelisme” konusundaki istekliligine dikkati cekmek isterim. Bu
nedenle, yeni gelisme, yeni bulus, ve sofistike muhendislik konular daima ilgi cekici hedeflerimiz arasinda
yer almis, bunun dodal sonucu olarak Japonya’da bircok yeni Grin gelistirilmistir. Bu meyanda birkac
ornek sunumda yer almaktadir. Bu érnekler cogunlukla celik yapilarla ilgilidir ve yuksek-dayamimli celik,
yuksek-sertlikte celik, yangin-dayanimli celik, ultra yiksek dayanimli civatalar, disik akma sinirninda celik,
burkulma dayanimli iksalar ve beton dolumlu celik stublar gibi elemanlari kapsarlar. is olanaklarina bagli
bu teknolojik surim yaklasimi trnleri geredinden fazla kalifiye yapar ki, Japonya’daki bu egilim siklikla
“Galapagosization” olarak anilir.

Dordunct ve hepsinden énemlisi, Japonya’da tasarim ve yapim arasinda siki bir isbirligi gelenegine vardir.
Bazi Ulkelerde tasanm ile imalat arasindaki baginti diiseyde kurulur. Bu tlkelerde tasarnim, zincirin halkalari
arasinda imalatin Uzerinde bir yerdedir ve sosyal acidan bu sekilde kabul gorr. Bu tir dlkelerin aksine
Japonya'da, geleneksel olarak tasanim ile imalat esit isleyen bir ortaklik gibi kabul edilir ve bu yaklasi-

min imalat dranlerinin en dst duzeyde kontrolt icin gerekli olduguna inanilir. Bu sunumda tasanmin ik
asamalarindan yapim sirasindaki drin kalite giivencesinin teminine kadar gecen sirecte, tasarim ile yapim
arasindaki isbirligini anlatan érnekler verilecektir.

Besinci ve sonuncu olarak, yeni teknolojilerin pratikte bina insaatina nasil adapte edildigini gosteren bir
Japon mekanizmasi tartisilacaktir. Japonya geleneksel olarak, standartlarda ve yonetmeliklerde acikca yer
almayan yeni teknolojilerin pratikte uygulanmasi strecinde yaptirlan bagimsiz gézlemlemenin yararini
kullanir. Peer-review seklinde yapilan bagimsiz kontrol (gozlemleme) streci ile bunun yararlar ve cekince-
leri Gzerinde durulacaktr.

gn NEW GENERATION OF SEISMIC CODES AND NEW
TECHNOLOGIES IN EARTHQUAKE ENGINEERING

Applications of New Technologies in Japan - Positive
Collaboration Between Design and Construction

Masayoshi Nakashima

In the construction of Japan, wood has been the primary material for centuries. It is also notable that
Japan and Japanese traditionally show significant appreciation to “handcraft” and “manufacturing”. An-
other unique feature of Japan is such that Japan suffers seriously from various natural disasters including
earthquakes; hence how to protect our houses and infrastructural systems against such disasters has been
and will be the most critical societal need. With such historical background in mind and considering the
objective of this symposium, this speaker wishes to touch upon the following five issues, all of which are
closely related to “how to ensure the quality of structures for safer and more comfortable life”.

First, the Japanese fondness of steel structures is discussed in light of the similarities between wood and
steel. Wood has been used for centuries for both individual houses and large structures such as temples
and shrines. Both wood and steel commonly adopt framing systems that consist of columns and beams,
and how to connect these members is the key for the assurance of structural integration. Making the best
use of the centuries” experience on wood design and construction, Japan has been very eager to develop
technologies associated with steel construction.

Second, Japanese loves detailing, which indeed characterizes the architecture of Japanese buildings, hous-
es, and other structures. Complicated roofing details, exquisitely crafted eaves, complex connections using
interlocking, among others, have been appreciated particularly in temples and shrines. This spirit of “love
for details” is inherited in the contemporary Japanese design and construction, and a few examples that
demonstrate this spirit are introduced.

Third, Japanese eagerness to “new development” is worthy to note. It has been embedded in Japanese
heart that handcraft and manufacturing and those engaged in them are the objects to respect. For this
reason, new development, new invention, and sophisticated engineering are always the targets to chal-
lenge, and eventually very many new products have been developed in Japan. A few examples along this
line, particularly those related to steel structures, are cited, including high-toughness steel, high-strength
steel, fire-resisting steel, ultra high-strength bolts, low-yield steel, buckling restrained braces, and concrete
filled steel stubs. In not a few of those developments, however, the attitude of “technology driven”
(relative to “business-driven”) makes the products over-qualified, whose tendency of Japan is often called
“Galapagosization”.

Fourth and most important, Japan has a tradition of good collaboration between design and construction
(manufacturing). In some countries, the relationship between design and construction is vertical, i.e.,
design is placed above construction in the order of chain as well as the social recognition. Unlike those,
Japan traditionally exercises equal partnership between design and construction, which has been believed
to be the key for the ultimate quality control of construction products. Examples are given into the col-
laboration between design and construction in early stage of design and thorough efforts toward quality
assurance during the construction.

Fifth and last, a Japanese mechanism to adopt new technologies into practice of building construction is
discussed. Japan traditionally uses the benelfit of peer-review, with which new technologies that are not
stated explicitly in the existing codes or requlations can be adopted in practice in a more ready fashion.
The outline of peer-review process is introduced, and its benefits as well as some drawbacks are noted.
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Hallk Sucuoglu

Prof. Sucuoglu, Lisans, Yiksek Lisans ve Doktora egitimini ODTU'de tamamladi (1974, 1976, 1982).
1983-84 yillarinda UC Berkeley’de arastirici, 1984-86 yillarinda New York'ta proje mihendisi olarak
gorev yapti. 1987 yilinda 0DTU insaat Muhendisligi Bolimi'nde ogretim tyeligine basladi ve 1994
yilinda Profesor oldu. Ayni zamanda italya’nin Pavia Universitesi Deprem Mihendisligi programi (Rose
School) 6gretim Gyesidir.

1995-2004 yillarinda ODTU Deprem Mihendisligi Arastirma Merkezi Baskanhgini yuriitti. AB Altinci
Cerceve programindan 2005 yilinda kazandigi proje ile Glkemizde ilk kez gercek boyutlu yapr eleman-
larinin gercek deprem etkileri altinda test edilmesini saglayan deney sistemi ODTU’de kuruldu. Bu
proje Turkiye'nin deprem konusunda AB'den yiirGtic olarak aldigi en buyik butceli projedir. Halen
0DTU Yapi ve Deprem Laboratuvari yoneticisidir,

Deprem riski yiiksek binalarin belirlenmesine yanelik olarak gelistirdigi yontemler istanbul Deprem
Masterplani kapsaminda 2002-2008 yillarinda 150,000 binada uygulanmistir. Milli Egitim Bakanliginin
2005-2007 yillarinda uyguladigr okul guclendirme programinin teknik koordinatorligunG yaritmastr.
2000-2007 yillarinda Ulusal Deprem Konseyi Gyeligine secilmistir. Halen Ttrkiye Deprem Yonetmeligi
Es gudim Komitesi Gyesidir. Cesitli uluslararasi havaalani terminalleri, deprem yalitimli hastaneler ve
yiksek binalarin deprem tasanmi projelerinin danismanliklarini yGritmektedir.

Prof. Dr. Sucuoglu, Uluslararasi Deprem Mihendisligi Birligi Turkiye temsilci ve Turkiye Deprem Mihen-
disligi Dernegi Baskanidir. “Earthquake Spectra”, “Journal of Earthquake Engineering” ve “Earthquakes
and Structures” dergilerinin yayin kurulu Gyesidir. Uluslararasi bilimsel dergilerde ve konferanslarda
yayinlanmis 200'0n Gzerinde bilimsel makalesi ve uluslararasi bir yayinevi tarafindan yayinlanmis bir

kitabi vardir. Parlar Egitim ve Arastirma Vakfi'nin 2012 Bilim Odulu'na kazanmistir.
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Prof. Sucuoglu received BS and MS degrees in civil engineering, and PhD degree in applied mechanics
from METU in 1974, 1976 and 1982, respectively. After working as a post-doc researcher at UC Berke-
ley in 1983-84 and as a project engineer at New York in 1984-86, he joined the METU faculty in 1986
and appointed as full professor in 1994. He is also teaching at the earthquake engineering graduate
program of the Pavia University (Rose School) in ltaly.

Dr. Sucuoglu was the director of Farthquake Engineering Research Center at METU from 1995 to
2004. With a grant he received from EU, he developed the seismic testing laboratory at METU which
is equipped with a PsD system capable of conducting full scale seismic simulation, first in Turkey.
Currently, he is serving as the director of Structural and Earthquake Engineering Laboratory at METU.

Seismic assessment procedures developed by Dr. Sucuoglu have been implemented to 150,000 build-
ings in Istanbul during 2002-2008 within the scope of Istanbul Earthquake Masterplan. He was the
technical coordinator of the school retrofitting program of the Ministry of Education during 2005-2007.
He is a Coordinating Committee member of the Turkish Seismic Code. He was elected as the member
of National Earthquake Council from 2000 to 2007. Currently, he is also serving as the peer reviewer
of several base isolated airport terminals and hospital projects including Istanbul University hospital
complexes, and a 64 story tall building in Istanbul.

Dr. Sucuoglu is the national delegate of Turkey at IAEE, and the president of the Earthquake Engi-
neering Association of Turkey. He is the editorial board member of Earthquake Spectra, Journal of
Farthquake Engineering and Earthquakes and Structures Journals. He published over 200 peer re-
viewed journal and conference papers, and a textbook on earthquake engineering for undergraduate
students. He is the recipient of the Parlar Science and Education Foundation 2012 Science Award.
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Performans Esasli Deprem Mihendisliginin Temel Kavramlar

Haluk Sucuoglu

GUNUmMUz deprem muhendisliginde yapilarin dayanim dzelliklerinden ziyade deprem performansi ¢zel-
likleri 6n plana cikmaya baslamistir. Bir yapinin deprem performansi, belirli bir deprem etkisi altinda ne
dizeyde hasar gorecegdi ve bu hasarnin yapinin givenligini ve kullanimini nasil etkileyecedgi ile iliskilidir.
Dolayisiyla deprem performansinin belirlenmesinde deprem etkisi altinda yapi elemanlarinda olusan ic
kuvvetlerden cok sekil degistirmelerin (ic deformasyonlar) hesaplanmasi énem kazanmaktadir. Zira yapi
elemanlarinda dogrusal elastik sinirlar 6tesine gecen bélgelerde hesaplanan deformasyonlarin bu bolge-
lerde meydana gelen hasarlarla iliskisini kurmak cok daha gercekci sonuclar vermektedir.

Bir yapida deprem etkisi altinda eger dogrusal elastik sinirlarin 6tesinde dogrusal olmayan davranis mey-
dana geliyorsa, bu yapida eleman deformasyonlarinin ve ic kuvvetlerinin gerceki bicimde hesaplanabil-
mesi icin dogrusal olmayan (nonlineer) hesap yontemlerini kullanmak gerekir. Ancak dogrusal olmayan
hesap yontemleri dogrusal elastik yontemler kadar basit degildir. Bu nedenle dogrusal olmayan hesap
yontemleri tasarim dizeyinde dedil, tasarlanmis binalarin performans hesabinda kullaniimaktadir.

Bu sunusta dnce yeni Turkiye Deprem Yénetmeligi'nde yer alan performansa dayali tasarnim ilkeleri de-
gerlendirilecektir. Bu kapsamda gerek yapisal sistem elemanlarinin, gerekse yapisal olmayan elemanlarin
tasaniminda dikkate alinan performans ilkeleri irdelenecektir. Daha sonra performans esasli hesap yon-
temleri 6zetlenecektir. Bu yontemler sirasiyla kuvvet esasli dogrusal elastik hesap yontemi, sekil degis-
tirme esasl dogrusal elastik hesap yontemi, dogrusal olmayan statik itme analizi yéntemleri ve dogrusal
olmayan dinamik analiz yontemidir. Yonetmelik kapsamindaki hesap yontemlerinin uygulama alanlari,
gecerlilik sinirlart ve yapi performansini hesaplamadaki hassasiyetleri karsilastirmali olarak degerlendirile-
cektir. Hesap yontemlerinin uygulamasindaki zorluklar ve gerekli mihendislik altyapisi tartisilacaktir.
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Fundamental Concepts of Performance Based
Earthquake Engineering

Haluk Sucuoglu

In modern earthquake engineering, seismic performance properties are more important than the
resistance properties of structures. Seismic performance of a structure is related to the expected
damage level under an earthquake excitation, and how this damage relates to structural safety,

life safety and use of the building. Accordingly, estimation of member deformations becomes more
critical than the estimation of internal forces since the deformations in the post elastic regions of the
structure are well correlated with the damage in these regions.

If nonlinear deformations occur in a structure under an earthquake excitation, then nonlinear analysis
procedures should be employed for an accurate estimation of member deformations. However these
procedures are more rigorous than the conventional linear elastic procedures. Accordingly, nonlin-
ear procedures are not employed in the design based analysis, but they are generally used for the
performance verification of more important structures.

The next Turkish Seismic Code places more emphasis on performance based seismic design.
Fundamental issues of performance based seismic design in the next Turkish Seismic Code will be
evaluated in this presentation, including the design of both structural and non-structural members
and components. Then performance based analysis procedures in the next Code shall be outlined.
These procedures are namely the conventional force-based linear elastic analysis, deformation-based
linear elastic analysis, nonlinear static analysis including the higher mode effects and nonlinear
response history analysis. Their ranges of applicability, limitations and prediction accuracies will be
evaluated comparatively. Finally, difficulties in the practical implementation of these procedures and
the required level of engineering knowledge will be discussed.
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