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Prologue
REMEMBERING METE SOZEN

Why should we attempt to make an
effort to introduce Mete A. Sozen'’s story
to our readers and our colleagues? The
answers, of which there are many, to this
question are hidden in his life story. Nei-
ther tales of how great an engineer he
was nor a resume of his academic
achievements would be enough to appre-
ciate the story of his inspiring life.

For how many of our colleagues may
we use the term “trailblazer”? Surely, not
too many. If one remembers that one of
the meanings of the word “trail” alludes
to the marks left on the snow by the
frontrunner to alleviate the efforts of the
others, identifying Mete. A. Sozen as a
rare trailblazer of our profession is cer-
tainly not to be understood as a demo-
tion to all other colleagues, but simply to
be giving credit where credit is due.

He had an excellent education, which
started at Robert College and continued
in  University of |lllinois at Urbana-
Champaign, where he completed his
Master’s and PhD studies. The 36 years
he was a professor at lllinois overlap with
the University’s recognition as a center of
excellence in structural engineering and
reinforced concrete. It should be empha-
sized that Mete A. S6zen had an indelible
effect on the University’s rise to promi-
nence. His signature is on many of the
articles and books on studies produced
under the University’s auspices. Of great
significance are the detailed studies on
earthquake resistance of reinforced con-
crete structures, conducted by a handful
of researchers including Mete Sozen. The

Ondeyis
METE SOZEN’IN ARDINDAN...

Mete A. S6zen hocamizin 6ykisuny oku-
yucularla, meslektaslarimizla bulusturmak
gerekiyor muydu? Hig sGphe yok ki, bu so-
ruya birden cok yanit verilebilir. Bunun ne-
deni ise bizzat hocamizin yasam oykisinde
gizlidir. Ne tek basina iyi bir mUhendis oldu-
gunu anlatmak yeterli olacaktir, ne de aka-
demik kariyerini 6zetlemek, yasam oykusu-
nun anlasiimasini saglayacaktir.

Insaat muhendisligi ailesinde ¢igir acan
kac meslektagimiz vardir? Elbette sayilidrr,
sinirhidir. “*Cigir"in, kar Uzerinden yUriyusl
kolaylastirmak igin en ©ndekinin geriden
gelenlere biraktigi iz oldugu biliniyorsa,
Mete A. Sozen'in ¢Igir acan ender meslek-
taslarimizdan oldugu tespiti, diger meslek-
taslarimizi 6nemsizlestirmek degil, ¢igir
acanin hakkini teslim etmekle ilgilidir.

Hic sUiphe yok ki, goz kamastirici bir egi-
tim-06gretim sireci yasamistir. Robert Ko-
lej'de baslayan egitimi Urbana-Champaign
llinois Universitesi'nde devam etmis, bura-
da yUksek lisans ve doktora asamalarini da
tamamlamistir. lllinois Universitesi'nde 63-
retim Uyesi olarak gegirilen 36 yil, ayni za-
manda Universitenin yapi muhendisligi ve
betonarme konusundaki 6nciligunin tes-
cil edilmesine taniktir. Ifade edilmelidir ki,
Universitenin ayirt edici ozelliginin ortaya
gtkmasinda Mete A. S6zen hocamizin tar-
tismasiz katkisi olmustur. Bu dénemde Uni-
versite odakli gerceklestirilen Uretimlerdeki
makalelerden kitaplara kadar, imzasi bu-
lunmaktadir. Hocamizin da dahil oldugu bir
grup akademisyen tarafindan, ozellikle be-
tonarme yapilarin depreme dayaniklihgr ile
ilgili detayli calismalar gerceklestirilmistir.
1960'll yillarda pes pese meydana gelen



experience he gathered visiting the
affected sites after the Scopia, Alaska
and Caracas earthquakes that occurred in
succession in the 1960’s determined the
direction his studies took. These studies
convincingly demonstrate that he de-
serves to be called a “trailblazer”, and
certainly the fact that his marks, efforts
and contributions are reflected in many
earthquake codes around the world alone
should constitute an indisputable sign of
his “trailblazing”.

Yes, Mete Sozen was a trailblazer in
reinforced concrete, and his appointment
as the Kettelhut “Distinguished” Profes-
sor of Structural Engineering, the empha-
sis being on ‘distinguished’, should be
read as an explicit acknowledgement of
his impact. The epicenter of his impact
has been his on site investigations after
almost all major earthquakes. He never
lost his enthusiasm, curiosity or his will to
learn new things, passing along these
traits to his students, along with engi-
neering knowledge, during his tenure as a
lecturer.

Mete S6zen’s much deserved honorary
memberships, honorary doctorate de-
grees and awards are too many to enu-
merate in this introductory note and con-
tribute to all that make him unique. It
would be quite difficult to even attempt
to summarize how he developed his abil-
ity to write creative engineering prose
and how he taught this ability to his stu-
dents.

His interest in his home country was
always alive and he, as Ugur Ersoy suc-
cinctly expressed, “loved Turkey”. We
know that he gave numerous confer-
ences and seminars at Turkish universi-
ties, investigated in great detail the
earthquakes occurring in the Anatolian
region, and tried to alleviate his longing

UskUp, Alaska, Karakas depremlerini yerin-
de gormesi, arastirmalarini betonarme ya-
pilarinin depremdeki koti performansina
odaklandirmasi, hem calismalarinin yonino
belirlemis, hem de “cigir agici” unvanini hak
ettigini gostermistir. DUnyanin pek ¢ok Ul-
kesindeki deprem mevzuatinda izinin,
emeginin, katkisinin oldugunu bilmek bile
bash basina “¢igir agici”ligina kanit sayilma-
lidir.

Evet hocamiz, betonarme konusunda
¢Igir agmistir. Bu nedenle “Yapi MUhendisli-
gi Seckin Profesory” unvanini almasi sasirti-
ct olmamig, sadece “Sezar'in hakki Sezar'a”
teslim edilmistir. Hak tesliminin odak nok-
tasinda, hemen hemen her depremi yerin-
de incelemesi yer almistir. Heyecanini, me-
rakini, 6grenme azmini hicbir zaman vitir-
memis, 6gretim Uyesi olarak gorev yaptigi
uzun yillar boyunca, ogrencilerine temel
mUhendislik bilgileriyle beraber bu ¢zelligi-
ni de aktarmayi basarmistir.

Mete Hocamizin hak ettigi onursal Uye-
likleri, doktoralar ve ¢dullerini sunus metni
icerisinde siralamak muUmkun degildir. Bu
ayni zamanda onu essiz kilan 6zelliklerin
basinda gelmektedir. Yaratici muhendislik
metinlerini yazma becerisini nasil kazandigi
ve ogrencilerine aktardigini da butunlikli
olarak anlatmak zordur.

Sanilmasin ki, Mete Hocamizin Ulkesiyle
ilgisi sinirliydi. Sayin Ugur Ersoy hocamizin
ifade ettigi gibi "Turkiye sevdalisi” bir mes-
lek bUyGgumuzdu. Turkiye Universitelerin-
de sayisiz konferans, seminer verdigini,
Anadolu cografyasinda meydana gelen
depremlerle ilgili ayrntili incelemelerde
bulundugunu; Nazim Hikmet, Fazil Say,
Yasar Kemal eserleriyle Turkiye hasretini
dindirmeye calistigini biliyoruz.

Mete A. S6zen icin yapilan bu galismanin
kitaplastirilip meslektaglarimizla, muhen-
dislik 6grencileriyle bulusturulmasina vesile
olmak, bizler agisindan bash basina mutlu-



through the works of Nazim Hikmet,
Fazil Say and Yasar Kemal.

It is a true source of happiness to be
instrumental in the printing of this book
and thereby providing a medium for in-
troducing the works contained herein to
colleagues and engineering students. We
thank the Department of Civil Engineer-
ing at Bodazigi University, along with
Mete Sozen’s family and friends, for this
opportunity. We wish that the life and
academic contributions of this ‘doyen’,
who was loyal to the maxim "The great
truths of engineering are simple. An end-
lessly complex presentation of an engi-
neering fact indicates complications in the
brain of the propounder rather than com-
plexity of nature,” shall continue to be
passed down to future generations.

January g, 2020. istanbul.

With respect and longing...

Nusret Suna

Chairman of the Istanbul Branch

TMMOB Chamber of Civil Engineers

luk kaynagudir. Bizlere bu firsati veren Bo-
gazigi Universitesi Insaat Muhendisligi Bo-
ltmU'ne, ailesine, dostlarina tesekkir edi-
yoruz. Istiyoruz ki, "Mdihendislikte gercekler
basittir. Eger birisi bir konuyu zor anlasilr,
karmasik bir bicimde anlatiyorsa, emin olun
by, sorunun karmagikligindan degi|, anlatanin
kafasinin karisik olmasindan ileri gelmektedir.”
deyisine sadik kalabilen bir duayenin haya-
t1, akademik basarilari unutulmasin, kusak-
tan  kusaga akmaya devam = et-
$iN.09.01.2020 Istanbul

Saygive ¢zlemle...

Nusret Suna

TMMOB Ingaat Mihendisleri Odasi

Istanbul Sube Bagkani






Prelude

Mete A. Sozen, a pioneer in the field of
structural and earthquake engineering,
passed away on April 5th, 2018.

He was a graduate of the Department
of Civil Engineering of Robert College,
which continues to exist as the Depart-
ment of Civil Engineering at Bogazigi Uni-
versity, and it was only fitting that a re-
membrance was held in May 2019 at his
alma mater. Most of the writeups that
are collected in this booklet have origina-
ted from the presentations delievered on
that day of remembrance. We are grate-
ful to all the participants who were there
to share their memories .

We sincerely thank the TMMOB Cham-
ber of Civil Engineers, istanbul Branch,
for publishing this booklet which we hope
will help future engineers in getting to
know the life and achievements of this
great engineer.

Hilmi Lus
Department of Civil Engineering
Bogazici University

Sunus

Yapi ve deprem muhendisliginin onct
isimlerinden biri olan Mete A. Sozen, g
Nisan 2018 tarihinde aramizdan ayrildi.

O zamanki adiyla Robert Kolej Insaat
MUhendisligi BolimU mezunu olan Mete A.
Sozen igin 2019 yilinin Mayis ayinda, eski
okulunun kampuUsinde, Bogazici Universi-
tesi'nde bir anma toreni gergeklestirildi. Bu
kitapgikta toplanan yazilarin gogu, sozU
edilen anma torenindeki konusmacilarin
sunumlarindan kaynaklandi. Anma térenin-
de bulunarak anilarini paylasan tim kati-
limcilara minnettariz.

Kitapgigin basimini Ustlenerek bu biyik
mUhendisin yasam 6ykisu ve basarilarinin
gelecekteki muhendislerce de bilinmesine
katki veren TMMOB Insaat Mhendisleri
Odasl Istanbul Subesi'ne en igten tesekkir-
lerimizi sunariz.

Hilmi Lus
Bogazici Universitesi
Insaat Muhendisligi Bolumu
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METE A. SOZEN

A Brief Lifestory

ete A. Sozen died unex-

pectedly on April 5, 2018,

just a few weeks before
what would have been his 88th birthday.
Mete was in London, England, with his
wife Joan visiting their daughter Ayshe
and two grandsons when he
fell peacefully to sleep. For
all of us who knew Mete,
this marked the end of an
era. Few people have guid-
ed and nurtured a field the
way Mete led earthquake
and structural engineering
related to reinforced con-
crete systems over a period
spanning six decades. He
had a profound effect on
many people and will long
be remembered fondly by
those who came into contact with him
during his career. His impact was so com-
pelling that he had earned the admiration
of many generations of students, friends
and colleagues and fellow engineers.

An only child, Mete was born, accord-
ing to official birth registry bureau rec-
ords, on May 22, 1930 in Istanbul Turkey.
His family traces its roots to Georgia
from which they had been driven west-
ward during nineteenth century’s numer-
ous armed conflicts in the area, settling
first in the city of Ordu on the Black Sea
coast and finally in Istanbul. He attended
elite primary and secondary schools be-
fore enrolling in Robert College, an inde-
pendent school established in 1863 for
the purpose of “giving to its students a

Kisa Yasam OykusU

ete A. Sozen, 88. yas gunu-

nun birkag hafta evvelinde, 5

Nisan 2018 tarihinde, hig
beklemedigimiz bir anda aramizdan ayrildi.
Huzur iginde gozlerini kapattiginda, esi
Joan (Canan) ile birlikte, kizlarn Ayse ve iki
torununu ziyaret etmek Uze-
re Londra'da bulunuyordu.
Mete'yi taniyan herkes igin
bu kayip, bir devrin sonu de-
mek. Az sayida kisi, calisma
alanini, onun deprem ve yapi
mUhendisligini yaklasik 60 yil
boyunca yaptigi gibi yonlen-
dirip  besleyebilmistir.  Pek
gok insanin Uzerinde derin
etki birakmis, nesillere yayil-
mig 6grenci, arkadas ve mes-
lektaslarinin hayranhgini ka-
zanmis Mete, kariyeri boyun-
ca temas ettigi herkes tarafindan uzun sure
hatirlanacaktir.

NUfus idaresi kayitlarina gore 22 Mayis
1930'da dogan Mete, ailesinin tek ¢cocugu-
dur. Koklerinin Gurcistan’a dayandigi anla-
silan aile, ondokuzuncu asirda bélgede ya-
sanan silahli micadelelerin etkisiyle once
Karadeniz kiyisinda Ordu'ya, daha sonra da
Istanbul'a yerlesmistir. Ust duzey ilk ve orta
okullari bitiren Mete, * ... tim 6grencilerine,
birinci sinif bir Amerikan kolejinde verilen
kapsamli egitime her agidan denk ve ayni
genel ilkelere dayan bir egitim ...” vermek
hedefiyle 1863 yilinda kurulan Robert Ko-
lej'e kaydolur. 1951 yilinda mezun olduktan
sonra, Urbana-Champaign'deki Illinois Uni-
versitesi’'ne katilarak orada yuksek lisans ve
doktora calismalarini tamamlar. 1952 yilin-
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thorough education equal in all respects
to that obtained at a first-class American
college and based upon the same general
principles.” Graduating in 1951, he was
granted entry into the University of Illi-
nois in Urbana-Champaign where he
went on to receive his M.S. and Ph.D.
degrees. After earning his M.S. degree in
1952, he worked as a structural designer
with Kaiser Engineers (Oakland, CA) and
Hardesty and Hanover (New York, NY).
His doctoral dissertation completed in
1957 and supervised by Chester P. Siess
dealt with the shear strength of pre-
stressed concrete beams that were then
being used with increasing frequency in
highway bridge construction in the US.
Offered a faculty position by department
chair Nathan M. Newmark that same
year he joined the Department of Civil
Engineering as a young assistant profes-
sor. For the next 36 years at lllinois he
would pursue a career for development
of professional design codes for rein-
forced and prestressed concrete struc-

tures, and for earthquake-resistant de-

da yUksek lisans calismasini tamamlamasi-
nin ardinda bir sUre yapi tasarimcisi olarak
‘Kaiser MUhendislik’ (Oakland, California)
ve ‘Hardesty ve Hanover (New York) fir-
malarinda calisir. Chester P. Siess danis-
manliginda 1957 yilinda tamamladigr dok-
tora tezinde, o donemde A.B.D.’deki otoyol
koprilerinde giderek daha fazla kullaniima-
ya baslanan éngermeli betonarme kirislerin
kesme dayanimini ele alir. Ayni yil, bolim
baskani Nathan M. Newmark'in teklif ettigi
6gretim Uyeligi pozisyonunu kabul eder ve
geng bir ‘yardimcr profesor’ olarak Insaat
Muhendisligi Bolumi'ne katilir. Bundan
sonra lllinois” Universitesi'nde gegirecegi 36
yil boyunca, betonarme ve éngermeli beto-
narme yapilarin tasarim yonetmeliklerinin
gelistirilmesi ile betonarme yapilarin dep-
reme dayanikli tasarimina odaklanacaktir.

O doénemde lllinois Universitesi, yapi mu-
hendisligi ve ¢zelde betonarme konusunda
Amerikan akademik camiasinda oncU bir
uzmanlhk merkezidir. Arthur N. Talbot, Duff
A. Abrams ve Frank E. Richart gibi deneyci-
lerin yanisira, analitik hinerleriyle dne ¢ikan
Harald M. Westergaard ve Hardy Cross gibi
profesorler sayesinde, yirminci asrin ilk ya-
risinda yerlesmeye baslayan bir betonarme
arastirma gelene@i vardir. Universite'nin
6ncU konuma gelmesinde, yalniz Newmark
ve ona eslik eden gugli ogretim Uyeleri
degil, bolimin oldukga geliskin bir deney
altyapisinin bulunmasi da etkili olur. Yir-
minci asrin ortalarinda Newmark, énce So-
guk Savas'in gundeme tasidigi patlamaya
dayanikli tasarim, ardindan da nUkleer
santrallerin depreme dayaniklihgr Uzerine
galismalariyla hem dikkati hem de yeni ye-
tenekleri Universite'ye cekecektir. Mete'nin
akademik kariyeri, boyle bir ortamda bags-
lar.

Yazarlari arasinda Newmark'in da bulun-
dugu ve Portland Cement Association
(PCA) tarafindan yayimlanan “Cok Katli



sign of reinforced concrete structures.

With a fine tradition of reinforced con-
crete research established during the first
half of the twentieth century by experi-
menters Arthur N. Talbot, Duff A.
Abrams and Frank E. Richart and profes-
sors like Harald M. Westergaard and Har-
dy Cross who provided the analytical
prowess, the University of lllinois had be-
come the leading source of expertise in
U.S. academia on structural engineering
with emphasis on reinforced concrete,
whether of a seismic nature or not. This
occurred not only because of Newmark
and his strong faculty, but because the
department had a major testing facility.
Later, by mid 2oth century, Newmark
would attract additional attention and
talent to Urbana as he dealt first with de-
sign against blast effects brought about
by the Cold War, and then seismic effects
to keep abreast of the needs in nuclear
power. Mete began his career at Urbana
in such an environment.

The influential book published by PCA
that Newmark co-authored, “Design of
Multistory Reinforced Concrete Buildings
for Earthquake Motions” (Blume et al.
1961) has long been recognized as an en-
during source of information for the de-
sign of reinforced concrete building sys-
tems. Mete was already an expert on re-
inforced concrete construction as a facul-
ty member, so he played a large role in
writing that book. The concepts of ener-
gy dissipation in cyclically loaded rein-
forced concrete assemblies, ductility, and
strength or stiffness decay that now are
routinely included in code provisions in
implicit form, and make up a central part
of earthquake engineering curricula in
schools were not quite so routine when
the book was written fifty-seven years
ago. It served to inspire experimental

Betonarme Yapilarin Deprem Etkilerine

Karsi Tasarimi” (Blume vd., 1961) adli kitap,
betonarme bina sistemlerinin tasariminda
uzun sUre etkinligini surduren bir bilgi kay-
nagl olmustur. Betonarme konusunda uz-
man bir 6gretim Uyesi durumuna gelen
Mete de kitabin yaziminda énemli rol oy-
nar. Cevrimsel yUkler altinda betonarme
yap! elemanlarinda enerji yitimi, suneklik,
rijitlik ve dayanim azalmasi gibi kavramlar,
her ne kadar simdilerde yonetmelik hi-
kUmlerinde yer bulsalar ve okullarda dep-
rem muUhendisligi mufredatinda 6nemli yer
tutsalar dahi, basimini izleyen onyillar bo-
yunca ¢ok sayida deneysel calismaya ilham
veren kitabin yazildigi yaklasik 6o yil 6nce
durum boyle degildir. Geriye donup bakildi-
ginda, kitabin, 1960 yilinda Fas'ta meydana
gelen Agadir depreminde binalarin kot
performanslari sonrasi (bir ASCE degerlen-
dirme raporunda) haklarinda ¢ikan kotu
elestirilere karsl, betonarme yapilarin sa-
vunmasini yaptigi anlasilabilir. Orta buyik-
lukte olmasina karsin bu deprem, yer hare-
ketlerinin sebep oldugu etkileri gozetme-
yen donemin yapim tekniklerinin zaaflari
dolayisiyla sahil beldesindeki nifusun yak-
lasik Ugte birinin 6lumine yol acmistir. Blu-
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research during the following few dec-
ades. In retrospect, the book was in de-
fense of reinforced concrete buildings
that had received a bad review (in an
AISC reconnaissance report) after their
horrible performance during the Agadir
earthquake in Morocco in 1960. Despite
its moderate magnitude, the earthquake
had killed one-third of the population of
the coastal resort city on account of the
prevailing construction techniques that
did not consider at all the effects of
ground motions. The PCA book of a year
later by Blume, Newmark and Corning
showed that, with proper detailing and
adherence to good construction practic-
es, reinforced concrete building systems
could be made as safe as steel framed
buildings. This was the first publication to
address the principles of capacity-based
seismic design (a term coined later by
others) and the need for ductility and de-
tailing in earthquake-resistant reinforced
concrete structures.

The 1960s witnessed three additional
major earthquakes that in quick succes-
sion occurred in Skopje, Macedonia
(1963), Anchorage, Alaska (1964) and Ca-
racas, Venezuela (1967). Mete visited all
three sites, and produced carefully writ-
ten survey reports on the causes of the
poor performance of reinforced concrete
buildings. Each of his field reports is a
delightful technical account that displays
his intuitive grasp for what had caused
the damage that his photos displayed.
Something seemed to be wrong with the
way such buildings were designed in all of
these disparate locations because tradi-
tional code requirements then in effect
simply fell short of providing the neces-
sary attributes for protecting the public
from the seismic peril. The structural en-
gineering community needed to develop
4

me, Newmark ve Corning tarafindan yazi-
larak bir yil sonra PCA tarafindan yayimla-
nan kitap, uygun detaylandirma ve iyi ya-
pim guvencesi oldugu takdirde, betonarme
binalarin da celik cerceveli yapilar kadar
guvenlik saglayacagini gosterir. Bu yayin,
(sonralari baska kisiler tarafindan adlandi-
rldigi bicimiyle) kapasite esasl sismik tasa-
rimin ilkelerini ve depreme dayanikli beto-
narme yapilar icin sineklik ve detaylandir-
ma gereklerini ele alan ilk kitaptir.

1960’ yillar, kiguk araliklarla meydana
gelen U¢ buyuk depreme sahit olur: Uskip
(Makedonya, 1963), Anchorage (Alaska,
1964) ve Karakas (Venezuela, 1967). Mete
her U¢ afet bolgesini de ziyaret eder ve be-
tonarme binalarin kéty  performansinin
altinda yatan muhtemel sebepler hakkinda
ayrintili saha goézlem raporlari hazirlar. S6-
zU edilen bu raporlar, gozledigi hasarlara
yol acan nedenleri muhendislik dnsezisiyle
kavradigini gozler énine seren, enfes tek-
nik anlatilardir. Anlasilan, apayr yerlerde
bulunan  boylesi binalarin tasarimlarinda
temel alinan yontemlerde birseyler yanlis-
tir, cUnkd kullanilan geleneksel yonetmelik-
ler toplumu deprem tehlikesinden koruya-
bilecek nitelikleri barindirmamaktadir. Yapi
mUhendisligi camiasinin yapmasi gereken,
saha gozlemlerinden yola ¢ikan ve sonra-
sinda, mUmkuUnse sarsma tablalar da kulla-
nilarak, deneysel calismalarla damitilmig
tasanim  kilavuzlari hazirlamak ve ileride
bunlari yonetmelik hukUmlerine evriltmek-
tir.

1960 Oncesinde cesitli Ulkelerde sarsma
tablalar bulunsa da, bu tablalar gogunlukla
ya yer hareketi 6lcim cihazlarinin gozlem
ve kalibrasyonuna, ya da tasarima uyarla-
nabilecek yapi muhendisligi yorumlamala-
rina el vermeyen mutevazi model deneyle-
rine uygundur. Mete, National Science Fo-
undation (NSF; Amerikan Ulusal Bilim Vak-
fi) destegiyle, lllinois Universitesi’'nin Urba-



a new set of design guidelines driven first
by field evidence, and then distilled
through lab experiments including tests
conducted on earthquake simulators
where possible, eventually to be refined
in the form of code requirements.

Shake tables did exist in several coun-
tries prior to the 1960s, but these were
suitable mostly for seismometric instru-
ment calibrations and observations, or
modest model tests that did not lead to
useful structural engineering interpreta-
tions adaptable for design. So with NSF
support, Mete embarked on a program
for building a single-axis shaking table at
the University of lllinois, Urbana. The 3.6-
m square table had a five-ton payload
capacity and was built by an aerospace
company in California. It was the first of
its kind, and was delivered in late 1967,
becoming operational in 1968. Although
equipped with limited stroke and velocity

capabilities compared with current simu-

B U e

na kampusunde, tek dogrultulu bir sarsma
tablasi insa etmek Uzere kollari sivar. 3.6
metrekarelik alani ve bes tonluk kapasitesi
ile Kaliforniya'daki bir havacilik sirketi tara-
findan insa edilen tabla, turGnun ilk 6rnegi
olarak 1967 yilinda kurulur ve 1968 yilinda
kullaniimaya baslanir. Simdiki deprem ben-
zetimci sarsma tablalarina kiyasla daha
kisith hareket serbestisi ve hiz ¢zelliklerine
sahip olmasina ragmen bu tabla, yapisal
deneyler icin dnceki benzerlerinin yapama-
digi bigimde zaman ve ivme olcekli yer ha-
reketleri etkitebilmesi sayesinde, sonraki
25 yil boyunca yirminin Uzerinde lisansustd
6grencinin temel arastirma cihazi olarak
gorev yapar. Yapilan islerin en buyuk etkisi,
depreme dayanikli yapi tasarimda kuvvet
yerine Otelenmenin esas alinmasina vyol
acan (Mete'nin kinayeli bir bicimde kullan-
digi klise tanimla) “paradigma kaymasi”
olur. Geriye donUp bakildiginda, Takeda
calismasini bitirdiginde ya da Tokyo Uni-
versitesi'nden Shibata-Umemura dayanim-




lators, that platform was to serve as the

prime research tool for over twenty grad-
uate students for the next 25 years be-
cause it could provide the possibility to
reproduce a ground motion with scaled
time and acceleration that had not been
available earlier for structural testing. In
his own opinion, the most important im-
pact of their work was the “paradigm
shift” (a cliché that he used with sarcasm)
in design for earthquake resistance from
force to displacement. In retrospect, it
should have been evident as soon as
Takeda finished his work or when Shibata
-Umemura at Tokyo University noted
that a reduction in strength was not nec-
essarily accompanied by an increase in
response displacement, but it took many
more years and tests before the obvious
became obvious.

Mete's initial research interest had fo-

daki azalimla birlikte dtelenme tepkisinde
mutlaka artis gdzlenmedigini soylediginde
gerekli ¢ikarimin kendini belli ettigi dusunu-
lebilecek olsa da, aleni olanin anlasilmas
daha ¢ok yil ve deney isteyecektir.

Mete'nin ilk arastirmalari éngermeli be-
tonarmeye odaklanmistir. 1963 yilinda ya-
yimlanan Amerikan Beton Enstitiust (ACH)
Yapr Yonetmeligi kapsaminda ongermeli
betonarme elemanlarin kesme dayanimi-
nin belirlenmesine yonelik ortaya koydugu
temel ilkeler ginimuzde hala kullanilmak-
tadir. Beton ve 6ngerme halati arasindaki
kenetlenme Uzerine calismalari, yUksek
dayanimli halatlarin kenetlenme mekaniz-
masi i¢in tanimlayici olmustur.

Betonarme konusundaki bilinirligini ise,
dosemelerin hesap ve tasarimi Uzerine yU-
rittugu kuramsal ve deneysel incelemelere
bor¢ludur. Bu konudaki calismalari, cok
eksenli yuk etkileri altinda betonarmenin



cused on prestressed concrete. For the
1963 Building Code of the American Con-
crete Institute, he formulated the basic
concepts that are still used for determin-
ing the shear strength of prestressed con-
crete elements. His studies of bond be-
tween concrete and strand helped define
the mechanism of bond for high-strength
strand.

In reinforced concrete he was known
for his experimental and analytical inves-
tigations toward methods for the analysis
and design of slabs. His work was instru-
mental in providing a firm foundation for
the theory of plasticity in reinforced con-
crete subjected to multi-axial forces. He
served for many years on the Building
Code Committee 318 of the American
Concrete Institute, and was the chair of
318 Subcommittee C “Safety, Serviceabil-
ity and Analysis" from 1974 through 1995.
He served in the Subcommittee H
“Seismic Provisions” that in 1971 pre-
pared the first set of specifications for
earthquake resistance, now Chapter 18 of
the Code. He served as well in many tech-
nical committees of ACl, ASCE, European
Concrete Committee, Prestressed Con-
crete Institute and the Earthquake Engi-
neering Research Institute. Other profes-
sional services included chairmanship of
the US National Committee on Natural
Disasters. For research related to earth-
quake issues he served on the Joint US-
People’s Republic of China Committee
and the US-Japan Committees, and on
the lllinois Governor’s Earthquake Pre-
paredness Task Force. He was a member
of the US Veterans Administration Advi-
sory Committee on Structural Safety. He
was a consultant to the Department of
State on seismic matters, and worked
with the US Bureau of Reclamation on
seismic response of dams.

plastik davranisi konusunun saglam temel-
lere oturtulmasina esas olusturmustur.
Uzun yillar Amerikan Beton EnstitUsinin
318 numarall yonetmelik komitesinin Gyesi
olmus, 1974-1995 vyillar arasinda bu komi-
tenin  “Yapr Govenligi, Kullanilabilirlik ve
Yapisal Cozumleme” adli alt komitesine
(318 Alt Komite C) baskanlik etmistir. 1971
yilinda depreme dayaniklilik adina ilk 6neri-
leri hazirlayan “Sismik HokUmler” adh alt
komitede (Alt Komite H) gorev yapmistir;
bu hukumler, ilgili yonetmelikte halen
"Bolim 18" olarak gunimuze kadar evrim-
leserek devam etmektedir. Yukarndaki ko-
mitenin yani sira ACI, ASCE (American So-
ciety of Civil Engineers), Avrupa Beton Ko-
mitesi, Ongermeli Beton Enstitisy ve EERI
(Earthquake Engineering Research Institu-
te) bunyesinde olusturulan cok sayida tek-
nik komitede gorev almis, A.B.D. Dogal
Afetler Ulusal Komitesinin baskanhgini yu-
ritmUstur. Depremle ilgili arastirmalar kap-
saminda A.B.D. - Cin Cumhuriyeti ve A.B.D.
- Japonya ortak komiteleriile, lllinois eyale-
tince olusturulan Depreme Hazirlik Gorev
Ekibinde bulunmustur. A.B.D. Savas Gazi-
leri Idaresi Yapi Guvenligi Danisma Kurulu
Uyesi olmus, bakanliklara ve devlet kurum-
larina deprem ve barajlarin deprem davra-

nisl konularinda danismanlik yapmistir.
Subat 1971 tarihli San Fernando depre-
mi, UBC (Unified Building Code) tarafindan
benimsenen SEAOC Mavi Kitap hukumleri-
nin sorgulanmasina yol agar. Sylmar'daki
saglik hizmetleri tesislerinde yer alan bina-
larinin bir kismi utang verici bir bicimde
gokince alarm durumuna gecen Savas Ga-
zileri Idaresi, Mete Sozen, Los Angeles seh-
rinde musavir olarak ¢alisan Roy Johnston
ve Kaliforniya Universitesi Berkeley Kam-
pUsunden Bruce Bolt yUriticiluginde bir
takimi davet ederek, saglik hizmetleri tesis-
lerinin depreme dayanikli tasanim esaslari-
nin belirlenmesini ister. Gorev, 1974 yilinda,
7






The February 1971 San Fernando

earthquake served as another catalyst for
questioning the core wisdom of the
SEAOC Blue Book requirements that
UBC had adopted for seismic design.
Alarmed by the abject collapse of several
buildings in one of their medical care fa-
cilities in Sylmar, the Veterans Admin-
istration invited a team led by Mete, Roy
Johnston, an LA consulting engineer, and
Bruce Bolt from the University of Califor-
nia, Berkeley to formulate earthquake
resistant design requirements for VA
health care facilities. This mission was
accomplished with the completion in
1974 of Handbook H-8-08 Earthquake
Resistant Design Requirements for VA
Hospital Facilities that would serve also as
a retrofit guide for existing facilities. This
brief document is notable not only for its
no-frills and pithy requirements for de-
sign and assessment but also because it
represented a fundamental change of
course for formulating the base shear
force. Rather than stating reduced zone-
dependent coefficients for the total force

mevcut binalarin giglendiriimesine de yol
gosterecek Handbook H-8-08 Earthquake
Resistant Design Requirements for VA Hospi-
tal Facilities (Elkitabl H-8-08: Savas Gazileri
Idaresi Saglik Hizmetleri Tesislerinin Dep-
reme Dayanikli Tasarim Esaslar) adli yayin-
la sonlanir. Bu kisa belge, gerek tasarm
gerek degerlendirme igin barindirdigr gos-
teristen uzak ve 6zI0 hUkimlerin yani sira
taban kesme kuvveti hesabi icin temel bir
yaklasim degisikligini de icerir: tabandaki
toplam kesme kuvveti icin bolgeye dayali
azaltma katsayilari yerine, bina tir ve si-
niflarrigin dogrusal kuvveti azaltma katsayi-
lari verilmistir. Béylece ortaya ¢ikan yakla-
sim, 1978 yilinda kabul edilisinden beri ¢ok
kez elden gegirilerek ASCE 7'deki esdeger
yanal yuk yontemine evrilen ATC 3-06 kila-
vuzuna 6nculik etmistir. *Kurmaca sonim
‘ve ‘kurmaca yap!' kavramlarinin giderek
"Otelenmenin Hizi” adini verdigi yonteme
donusmesi, Mete'nin yapisal deprem mi-
hendisligi igin dogru (kesin dogru olmasa
da gergekgi) yonu kavramis oldugunun es-
siz bir tanigidir. Otelenmenin hizi yaklagimi,
6telenme talebini belirleyen degiskenlerin
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at the base, it listed linear force reduction
factors for different classes of building
types. Thus it presaged the ATC 3-06
guidelines of 1978 that have gone
through much revision since then before
becoming the accepted canon for the
equivalent lateral force procedure in
ASCE 7. The transformation of the substi-
tute damping and then the substitute
structure concepts into what he called
the method of "“Velocity of Displace-
ment” is a brilliant testimony of his grasp
of the correct (or, if not absolutely cor-
rect, realistic) path for earthquake struc-
tural engineering. The velocity of dis-
placement procedure demonstrates that
the driving parameters in the estimation
of drift demand are initial period and
peak ground velocity, PGV. Nearly seven-
ty years earlier Westergaard had also
pointed out that PGV was the key quanti-
ty for drift. Mete often cited this work
with appreciation.

With mounting evidence from the
shake table tests at lllinois he developed
the notion (which he jokingly called
“naive”) that time was now ripe to enun-
ciate the ultimate heterodoxy: reinforced
concrete structures should be propor-
tioned on the basis of drift and then
checked for lateral strength rather than
being proportioned for strength and then
checked for drift. The seed for displace-
ment-based seismic design was thus
sown. Among his other major contribu-
tions, it is worth mentioning two addi-
tional ones: understanding of decay of
shear resisting mechanisms in concrete
members under displacement reversals
and development of methods for rapid
evaluation of vulnerability of structures
during earthquakes. He leveraged his
work in earthquake engineering to ad-
dress the blast-response of concrete
10

yapinin ilk periyodu ile yer hareketi sirasin-
da gozlenen ‘en buyuk yer hizi" (PGV; Peak
Ground Velocity) oldugunu agikga goster-
mektedir. Yaklasik yetmis yil 6nce otelen-
me icin belirleyici degiskenin ‘en buyuk yer
hizi" oldugunu soylemis olan Westerga-
ard’in calismasi, Mete tarafindan sikca tak-
dirle alintilanmistir.

lllinois'de gergeklestirilen sarsma tablas
deneylerinin ortaya c¢ikardigr kanitlar de-
gerlendiren Mete, (saka yollu olarak “safca”
dedigi bicimde) artik nihai degisimi dile
getirmek igin sartlarin olgunlastigini du-
sinmeye baslar: betonarme vyapilar, daya-
nima gore boyutlandirlip ételenmeye gore
kontrol edilmek yerine, 6telenmeye gore
boyutlandirilip dayanima goére kontrol edil-
melidir. Boylece &telenme esasl sismik
tasarimin tohumu ekilmis olur. En 6nemli
katkilari arasinda iki konuyu daha burada
dile getirmek gerekir: dtelenme cevrimleri
sirasinda betonarme elemanlarin kesme
dayanimlarinda gozlenen zayiflamalarin
anlasiimas ile binalarin depreme dayanikli-
liklarini belirlemekte kullanilacak hizli de-
derlendirme yontemlerinin gelistirilmesi.
Deprem konusundaki calismalarinda elde
ettigi deneyimden yararlanarak betonarme
yapilarin patlama etkisinde davranislarina
iliskin calismalar gergeklestirir. Hem 1995
yilinda Oklahoma sehrinde saldiriya ugra-
yan Murrah binasinin hem de 11 Eylil saldi-
rilart sonrasi Pentagon binasinin incelen-
mesi igin kurulan ASCE komitelerinde yer
alir.

1993-2016 vyillar arasinda “Yapi MUhen-
disligi Kettelhut Seckin Profesori” unvani
ile Purdue Universitesinde bulunan Mete
Sozen, “isim” dedigi seyi hig kaybetmedigi
heyecan ve zindelikle yapmaya devam ede-
rek ogrencilerine ders ve ilham vermeyi
surdurdr, yeni bolimunin deney altyapisi-
nin iyilestiriimesine yardim eder ve genis
bir konu yelpazesinde danismanlik hizmeti



structures. He played important roles in
the ASCE teams that investigated the
response of the Murrah Building in Okla-
homa City in 1995 and the Pentagon on
9/11.

From 1993 until 2016 Mete Soézen
taught at Purdue University as the Ket-
telhut Distinguished Professor of Struc-
tural Engineering. At Purdue, he pursued
with the same vigor what he called his
“work,” teaching and inspiring students,
helping enhance structural testing facili-
ties of the department and consulting on
a broad range of topics. Besides his re-
search contributions in the field of earth-
quake engineering, he had a profound
influence on the education of generations
of researchers during the nearly sixty
years that his career spanned. His maxim
was that simplicity was the ultimate so-
phistication. A favorite anecdote of his
was one where someone approached him
after a lecture to commend him for con-
tinuing the family dedication to excel-
lence because he had enjoyed reading
papers written by his father in the 1g95o0s.
Mete said he was too embarrassed to
admit that he was that father as well.

His peers honored Mete So6zen on
many occasions during his career. The
following text lists these and other
achievements.

Honorary Memberships
U.S. National Academy of Engineering,
1977
Royal Swedish Academy of Engineering
Sciences, 1980
American Society of Civil Engineers, 1994
American Concrete Institute, 1999
Architectural Institute of Japan, 2010
International Association for Earthquake
Engineering, 2012

" MeteA.Sozen
Toshikatsu Ichinose
Santiago Pujol

N}

«’/Principles 0
Reinforced Concrete
Design \

CRC Press.
@) SRk

verir. Deprem muhendisligi alaninda aras-
tirmalari ile yaptig katkilarin  yanisira,
‘basitlik, derinlemesine bilmenin en ileri
noktasidir’ dusturunu benimsedigi kariyeri-
nin yayildigr yaklasik 6o yil boyunca birgok
nesil arastirmacinin egitiminde derin etkisi
olur. Anlatmaktan ¢ok hoslandigr bir hika-
yede, bir konusmasi sonrasi yanina yakla-
san  kisi, ailesinin  muUkemmeliyetcilige
adanmishgini surdirdogu igcin Mete'yi kut-
layarak, Mete'nin babasinin 1g50'lerde yaz-
digi makaleleri  okumaktan da cok zevk
aldigini soyler. Mete, s¢zU edilen babanin
aslinda kendisi oldugunu sdylemeye utanir.

Kariyeri boyunca meslektaslar tarafin-
dan gesitli vesilelerle taltif edilen Mete S6-
zen'in odulleri ve cesitli basarilari asagida
siralanmaktadir.

Onursal Uyelikler
A.B.D. Ulusal Mihendislik Akademisi, 1977
Isve¢ MUhendislik Bilimleri Kraliyet Akade-
misi, 1980
Amerikan Insaat Muhendisleri Cemiyeti
(ASCE), 1994
Amerikan Beton Enstitisi (ACI), 1999

11



Honorary Degrees
Johann Pannonius University, Hungary,
1998
Georgian Technical University, Tbilisi,
1998
Bogazici University, Turkey, 2004

Awards

A. Epstein Prize, University of lllinois,
1961

Huber Civil Engineering Research Prize,
ASCE, 1963

R. C. Reese Award, ASCE, 1970

Moisseiff Award, ASCE, 1972

Kelly Award, ACl, 1976

Delmar Bloem Award, ACl, 1985

D. C. Drucker Award, University of Illi-
nois, 1986

Howard Award, ASCE, 1987

Boase Award, Reinforced Concrete Re-
search Council, 1988

The Register — Witness of Excellence, El
Instituto Mexicano del Cemento y del
Concreto, 1989

Lindau Award, ACl, 1993

R. C. Reese Award, ASCE, 1994

Parlar Award for Science & Technology,
Middle East Technical University,
1995

Phil M. Ferguson Commemorative Lec-
turer, ACl, 1995

Kavanagh Lecture, Penn State Universi-
ty, 1995

ASEE General Electric Senior Research
Award, 1997

Honorary Chapter Member, Chi Epsilon,
1997

Meritorious Publication Award, Structural
Engineers Association of lllinois, 1997

Lifetime Achievement Award, lllinois
Section Structural Group, 1998

Outstanding Paper Award, ASCE Council
on Forensic Engineering, 1998
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Japon Mimari Enstitisy, 2010
Uluslararasi Deprem Muhendisligi Birligi,
2012

Onursal Doktoralar
Johann Pannonius Universitesi, Macaristan,
1998
Gurcistan Teknik Universitesi, Tiblis, 1998
Bogazici Universitesi, Turkiye, 2004

Oduller

A. Epstein Odoly, llinois Univ., 1961

Huber Insaat Muhendisligi Arastirma Odu-
10, ASCE, 1963

R. C. Reese Oduly, ASCE, 1970

Moisseiff Odulu, ASCE, 1972

Kelly Award, ACl, 1976

Delmar Bloem Oduli, ACI, 1985

D.C. Drucker Award, lllinois Univ., 1986

Howard Odulu, ASCE, 1987

Boase Oduly, Betonarme Arastirmalari
Konseyi, 1988

‘Mukemmeliyet Sahidi’, Meksika Cimento
ve Beton EnstitUsU, 1989

Lindau Odily, ACI, 1993

R. C. Reese Odily, ASCE, 1994

Parlar Bilim Oduly, Orta Dogu Teknik Uni-
versitesi, 1995

Phil M. Ferguson Anma Konusmacisi, AC|,

1995
Kavanagh Konusmasi, Penn Universitesi,

1995

ASEE General Electric Kidemli Arastirmaci
Odulu, 1997

Onursal Uye, Chi Epsilon, 1997

Ovguye Deger Yayin Oduly, lllinois Yapi
Muhendisleri Birligi, 1997

Yasam Boyu Basari Oduly, lllinois Section
Structural Group, 1998

Ustin Makale Odulu, ASCE Adli Muhendis
lik Konseyi, 1998

Seckin Konusmaci, EERI, 2002
Noel Nathan Anma Konusmasi, British Co-
lumbia Universitesi, 2002



Distinguished Lecturer, EERI, 2002

Noel Nathan Memorial Lecturer, Univer-
sity of British Columbia, 2002

John Parmer Award, Structural Engineers
Association of lllinois, 2003

FrankE.Richart Lectureship Award, Uni-
versity of Michigan, 2005

Top US Seismic Structural Engineer 20th
Century, ATC and Engineering News
Record, 2006

Hardy Cross Commemorative Lecturer,
ACI, 2007

Wason Medal for Most Meritorious Pa-
per, ACl, 2008

Newmark Distinguished Lecture, CEE
Structures, U. of lllinois, U.C., 2008

George W. Housner Medal, EERI, 2011

Chester P. Siess Award for Excellence in
Structural Research, ACl, 2016

Design Award, ACl, 2018

John Parmer Odulg, lllinois Yapi Muhendis-

leri Birligi, 2003

Frank E.Richart Konugmacilik Odulg, Michi-
gan Universitesi, 2005

20. Asrin En Onemli Yapi Mthendisi, ATC
ve “Engineering News Record” dergisi,
2006

Hardy Cross Anma Konusmacisi, ACl, 2007

Wason Madalyasi, En 6vgiye deger makale
igin, ACl, 2008

Newmark Ozel Konusmas, lllinois Univ.,
Urbana-Champaign, 2008

George W. Housner Madalyasi, EERI, 2011

Chester P. Siess Oduly, Yapi Muhendisligi
Arastirmalarinda Mikemmellik icin,
ACl, 2016

Tasarim Oduly, ACI, 2018
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In Passing...

Professor So6zen had an unmatched
skill and instinctive ability to convey an
idea or an impression in spoken or writ-
ten form. This must have been the con-
tinuation of the tradition for creating per-
manently inspiring technical prose
shaped by Hardy Cross and inherited
through Nathan Newmark. Engineers
need not ever write dull texts, he opined,
just because they address cut-and-dry
compositions where things are simply
affirmed or denied. In the opening pas-
sage to one of his papers he wrote that a
column in @ modern high-rise reinforced
concrete building was to a masonry pillar
what a caryatid was to a Daliesque beau-
ty. Not many of us will think of writing
that in a technical paper.

His lectures were always a source of
delight because of the uniquely attractive
quality he was able to inject into whatev-
er topic he happened to be discussing. He
always brought the foundational research
and researchers to the forefront in his
lectures and speeches, without ever cit-
ing his own contributions. He shrank
from accolades and praise of all kinds,
dismissing them with a quick wave of the
hand. He was a prodigious reader on a
wide variety of non-technical subjects:
biography, history, politics, music, art,
architecture as well as fiction. He would
insert a quote, draw a parallel, point to a
nuance that would envelope the subject,
embedding it in the audience’s subcon-
scious memory permanently. He habitu-
ally challenged conventional wisdom,
pointing out that all scientific progress
had been achieved by the naive who were
not encumbered by preconceptions. Karl
Popper’s insistence that all scientific
propositions should first be rigorously
questioned before they are put to use for
14

Kapatmadan...

Mete Sozen'in bir fikri ya da izlenimi ya-
zil veya s6zlU olarak aktarma konusunda
essiz bir becerisi ve icgidusel bir yetenegi
vardi. Belki de bu, Hardy Cross tarafindan
sekillendirilip Nathan Newmark tarafindan
aktarilan, ilham verici teknik metin yaratma
geleneginin bir devamiydi. Ona gére mu-
hendisler, sirf birseylerin kabul ya da redde-
dildigini soyledikleri yavan kompozisyon-
larla ugrasiyorlar diye, illa sikici metinler
yazmak zorunda degildi. Makalelerinin biri-
nin giris kisminda, antik Yunan tapinakla-
rindaki kadin figurlU sutunlar bir Dali guzeli-
ni ne kadar andiriyorlarsa, yigma yapidaki
dikmelerin de ¢ok kath modern betonarme
binalardaki bir kolonu o kadar andirdiklarini
yazmistl. Kabul edelim ki cogu muhendis,
teknik bir metne bdyle bir cimle yazmayi
akil etmeyecektir.

Hangi konuyu ele aliyor olursa olsun ona
6zgun bir cekicilik katabildiginden, her ko-
nusmas! dinleyenleri icin haz kaynagi ol-
mustur. Ders ve konusmalarinda her za-
man temel arastirmalan ve arastirmacilari
one ¢ikartir, kendi katkilarina atif vermek-
ten kaginirdi. Kendisine yoneltilen ¢vgu ve
her tir yoUceltmeden kacar, soylenenleri
elinin tersi ile iterdi. MUhendisligin yanisira
6zgegmis, tarih, politika, muzik, sanat, mi-
marlk ve edebiyati kapsayan genis bir yel-
pazede doyumsuz bir okurdu. Konusmala-
rinda araya bir alinti serpistirir, paralellik
kurar, kiguk bir ayrintiya dikkat ceker ve
boylece ele aldigi konuyu sarip sarmalaya-
rak dinleyicinin bilingalti hafizasina kalici
bicimde yerlestirebilirdi. Aliskanlik edindigi
Uzere, alisilagelmis bilgi ve akla meydan
okur, tUm bilimsel ilerlemelerin 6nyargilari-
nin yUkinU tagimayan saf insanlarca ger-
ceklestirildigine isaret ederdi. Karl Pop-
per'in, tum bilimsel dnermelerin ancak titiz-
likle sorgulandiktan sonra baska insanlara
sunulmasi yonundeki israr, Mete S6zen'in



others found frequent echo in his advice.

The middle initial in his name, “A.”
stands for “Avni,” an Ottoman word that
means “bringer of help” or “provider of
divine relief.” Mete Avni S6zen was in-
deed a man who lived up to those quali-
ties that his name brought upon him. His
life’s pattern shows that he was always
there to help gracefully anyone who
needed it.

This account, communicated by Polat
Gilkan, has been put together with contri-
butions from the following individuals
listed alphabetically:

R. Bates, J.A. Browning M. Calvi, C.
French, L. Garcia, P. Gilkan, A. Irfanoglu,
P. Jennings, J. Jirsa, M. Kreger, J. Lefter, A.
Lepage, J.P. Moehle, S. Otani, S. Pujol, G.
Parra-Montesinos, R. Reitherman, A.
Schultz, J. Sézen, T. S6zen, S.T. Wasti, J.
Wight, S. Wood

During his career Mete A. Sézen had
amassed a very large number of referenced
documents, reports, videos, visual material
and various other sources of knowledge.
These useful items of his personal digital
library are curated at:

datacenterhub.org/resources/14152#Mete%
20Sozen's%20Digital%20Library.

6gutlerinde sikga yankilanirdr.

Ortanca adi olan "Avni”, “yardim getiren”
ya da “ilahi ferahlama saglayan” anlamlari-
na gelen Osmanlica bir soézcuktir. Mete
Avni Sozen gercekten de adinin ona yukle-
digi vasiflara layik olabilmis biri idi. Yasam
6ykusu, ihtiyaci olan herkese zarifce yardim

elini uzattigi ¢rneklerle doludur.

Yukandaki anlaty, Polat Gulkan tarafindan
aktarilmis, isimleri asagida alfabetik sirayla
yazilan kisilerin katkilariyla biraraya getirilmis-
tir:

R. Bates, JA. Browning M. Calvi C
French, L. Garcia, P. Gulkan, A. Irfanogly, P.
Jennings, J. Jirsa, M. Kreger, J. Lefter, A. Le-
page, J.P. Moehle, S. Otanj, S. Pujol G. Par-
ra-Montesinos, R. Reitherman, A. Schultz, J.
Sézen, T. Sozen, S.T. Wastj J. Wight, S.
Wood

Kariyeri boyunca cok sayida kaynak belge,
rapor, gorunty, gorsel malzeme ve diger bilgi
kaynaklarindan olusan bir hazine biriktiren
Mete A. Sézen'in bu kisisel kitiphanesi, diji-
tal olarak asagidaki baglantida yer almakta-
dr:

datacenterhub.org/resources/14152#Mete%
20Sozen's%20Digital%20Library.

15


file:///C:/Users/Catherine/AppData/Local/Temp/Sozen%20Obituary%20Draft.docx
file:///C:/Users/Catherine/AppData/Local/Temp/Sozen%20Obituary%20Draft.docx
file:///C:/Users/Catherine/AppData/Local/Temp/Sozen%20Obituary%20Draft.docx
file:///C:/Users/Catherine/AppData/Local/Temp/Sozen%20Obituary%20Draft.docx




METE AND ENGINEERING EDUCATION
METE VE MUHENDISLIK EGITIMI

Ugur Ersoy

Mete and | are graduates of the same
school, Robert College School of Engi-
neering (later Bogazici University). We
never met on the campus because Mete
graduated on June 1951 and | came to
Robert College in September 1951. | met
Mete in the USA, eight years after my
graduation from Robert College. We be-
came good friends because we shared
similar opinions in different fields, espe-
cially in engineering, education and liter-
ature. Whenever we got together we
could talk for hours. We talked about
Turkish politics, the earthquake problem
of Turkey, recent books (not engineer-
ing), new trends in earthquake engineer-
ing, and many other subjects. | enjoyed
talking with this multidimensional man
so much. In the recent years we were
worried about the new trends in earth-
quake engineering which were also car-
ried into the codes. Mete believed that in
recent years many of the practicing engi-
neers and academicians forgot about
structural behavior, got involved in so-
phisticated methods, and got lost in
numbers, while neglecting the reality.

Mete became a well known figure in
structural engineering while he was very
young. The research he conducted at
University of lllinois was of top quality.
His verbal and written presentations were
excellent and easy to understand. His
pioneering research in earthquake engi-
neering and reinforced concrete influ-

Mete ile ayni okuldan mezun olmamiza
karsin onunla tanismamiz mezuniyetimden
sekiz yil sonra gergeklesti. Mete, Robert
Kolej MUhendislik Okulu’ndan 1951 yili Ha-
ziran ayinda mezun oldu, ben ise Robert
Kolej'e Eylil 1951'de geldim. Mete ile tam
55 yil once Amerika'da tanistik ve kisa za-
manda ok iyi arkadas olduk. Onunla dinya
gorusimuz, insaat muhendisligine ve egiti-
me bakis agimiz cok benziyordu. Her karsi-
lastigimizda derin bir sohbete dalardik. Me-
te gibi cok boyutlu birinsanla sohbet etmek
cok keyifli olurdu. Sohbetimiz mutlaka Tor-
kiye'nin sorunlartile baslardr. Kitaplarla ilgili
kisa bir irdelemeden sonra mutlaka konuyu
insaat muhendisligine ve mihendislik egiti-
mine getirirdik. kimiz de son yillarda bu
konularda atilan adimlardan memnun de-
gildik. Kanimizca muhendislerin ve 6gretim
Uyelerinin bircogu malzemelerin, yap! ele-
manlarinin ve yapilarin gercek davranislari-
ni bir kenara itip rakamlara bogulmuslardi.

Mete geng yasinda Une kavusmustu. Bir-
cok akademisyen, yaptigr arastirmalar ve
yaptigi konusmalarla duyurur adini. Mete
de adini boyle duyurdu. Ancak baska ozel-
likleri de vardi Mete’nin. Onun yaptigi aras-
tirmalar bircok konuda ¢Igir agmis ve bun-
lar gerek ABD’de gerekse dunyanin diger
Ulkelerinde yonetmeliklere yon vermistir.
Mete yaptigi deneysel ve analitik arastir-
malar sonunda deprem muhendisliginde
devrim sayilacak 6neriler yapmistir. Kisaca-
si onlarca yildir deprem hesabinda kullani-
lan kuvvete dayanan yaklasimi kokten de-
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enced design codes all over the world. As
a result of his experimental and analytical
research, Mete concluded that the design
of earthquake resistant structures should
not be based on force, but on drift. This
was a revolutionary proposal, since seis-
mic design based on force had been pre-
vailing for decades. His students taught
at universities all around the world. Some
of his students established “centers of
excellence” in North America, Latin
America, Europe, the Far East and Japan.
Only a few academicians have been able
to accomplish what Mete has accom-
plished.

Mete loved Turkey. He loved the po-
ems of Nazim Hikmet, the music of Fazil
Say and novels of Yasar Kemal. We fre-
quently invited him to Turkey to give
talks on earthquake engineering. He nev-
er refused. Mete lectured several times in
izmir, istanbul and Ankara. Mete and |
organized a short course at Karadeniz
Technical University which lasted 15
days. We had a very interesting trip to
eastern Turkey. Mete and | made presen-
tations in Van and Hakkari, two cities
close to Iranian border.

Mete believed that civil engineering is
very different from some other branches
of engineering, like electrical, chemical or
mechanical. He used to say ‘civil engi-
neering is not a science, but a combina-
tion of science and art! In Turkey, all
academicians, including engineers, are
called “scientist.” Mete rejected this title.
Whenever somebody called him a
“scientist,” he used to say, "l am not a
scientist, | am an engineer!” | think by
rejecting the title of scientist he was try-
ing to emphasize that civil engineering is
not only a science but both a science and
an art. When he was defending the art in
engineering, he referred to magnificent
18

gistirmis, deprem hesabinda kuvvetin degil
6telemenin temel alinmasi gerektigini sa-
vunmustur. Bugin bu yaklagim tim dinya-
da kabul gormis ve yonetmelikler buna
gore dizenlenmistir. Mete yalniz kendi a-
lismalari ile degil, yetistirdigi 6grencilerle
de ingaat mushendisligine katkida bulun-
mustur. Mete'nin yetistirdigi 6grencilerden
bircogu Kuzey Amerika'da, Avrupa’da, GuU-
ney Amerika'da, Avustralya’da ve Japon-
ya'da "muikemmeliyet merkezleri” olustur-
muslardir. TUm bu katki ve basarilar goz
onune alindiginda Mete’'nin ulastigi dizeye
ulasmanin ¢ok az akademisyene nasip ol-
dugu soylenebilir.

Mete bir TUrkiye sevdalisiydi. Nazim Hik-
met'in siirlerinin, Fazil Say'in moziginin,
Yasar Kemal'in romanlarinin  hayraniydi.
TUrkiye icin her tirlG yardima hazirdi. Onu
ne zaman gagirsak atlayip gelirdi. O kadar
isi arasinda Turkiye denince akan sular du-
rurdu. Turkiye’'de olusan her depremden
sonra Mete, ekibi ile birlikte buradaydi.

Mete ile yillarca Istanbul, Ankara, Izmir
gibi sehirlerde konferanslar verdik. Ailesi
Karadenizli oldugu icin o yoreye ayr bir
dUskunligu vardi. Bir keresinde Karadeniz
Teknik Universitesi'nde on bes gunluk bir
kurs dizenlemistik. Yaptigimiz seminerler
saydiklarimla sinirli kalmadi, onunla Van ve
Hakkari'ye de gittik. Oralarda gordigumuiz
konukseverligi hi¢ unutmadi.

Mete, insaat mUhendisliginin, elektronik,
kimya, makina gibi diger muhendislik dalla-
rindan degisik olduguna inaniyordu. Ona
gore insaat muhendisligi salt bilim dedil,
bilim ve sanatti. Turkiye'de tUm Universite
hocalari “biliminsani”ydi. Mete ise kendine
biliminsani dendiginde kizardi. “Ben bilim-
insani degil, muhendisim” derdi. Bunu soy-
lerken insaat muhendisliginin salt bilim ol-
madigini vurgulamak isterdi. Mete, insaat
mUhendisliginin bilim ve sanat oldugunun
kaniti olarak bugin hayranlikla izledigimiz



historical structures in Turkey, such as
the Temple of Artemis, Hagia Sophia and
the Selimiye Mosque. He reminded us
that when these magnificent structures
were built, there were no computers, and
neither structural analysis methods nor
the theory of soil mechanics, nor any
other modern engineering tools were
known. Then he would ask the question:
“*What tools did they have to built these
magnificent structures?” Mete believed
that they had three basic tools.

What they learned from their Master
Builders (inherited experience of centuries)

Their own experience

Extraordinary engineering intuition

Mete got his PhD from the University
of lllinois in the late nineteen fifties. In
those years, the Civil Engineering and
Applied Mechanics Departments at the
University of Illinois at Urbana were at
their peak. Great engineers and research-
ers like Newmark, Siess, Hognestad and
Viest were teaching in these depart-
ments. These men were the followers of
a tradition initiated at the University by
Talbot early in the twentieth century and
followed by Abrams, Richart, Wester-
gaard, and Hardy Cross. Mete as a PhD
student worked with Siess and Newmark,
and learned the University of Illinois tra-
dition from them. The tradition was to
learn the ‘truth,’ referring to the behavior
of structures and structural members. To
learn the behavior, they made tests. Uni-
versity of lllinois became the top universi-
ty in experimental research. Mete was
employed as an Assistant Professor as
soon as he finished his PhD, and became
the youngest member of the University’s
tradition.

Today we are living in the age of the
Computer Revolution. As a result of this
revolution, computations can be made in

tarihi yapilar gosterirdi. Artemis tapinagy,
Aya Sofya, Selimiye Camii gibi gorkemli
yapilar, modern yontemlerle hesap yapil-
madan insa edilmisti. O donemlerde yap!
mekanigi ve bugin kullandigimiz analiz
yontemleri bilinmiyordu. Peki o ginin us-
talari bu yapilari olustururken nelerden ya-
rarlaniyorlardi? Mete biyuk ustalarin yarar-
landigi Ug kaynak oldugunu savunurdu:

Ciraklik ve kalfalik déneminde ustalarindan
ogrendikleri (yuzyillarin deneyimi).

Kendi deneyimleri

Olaganusti mihendislik 6nsezileri

Mete'nin yukseklisans ve doktora dere-
celerini almak Uzere gittigi lllinois Universi-
tesi o yillarda en gorkemli yillarini yasiyor-
du. Mete'nin calistigi laboratuvarda 6gre-
tim Uyesi olarak Siesse, Newmark, Hognes-
tad, Viest gibi yapi mekaniginde o donemin
devleri yer aliyordu. Bu buyuk arastirmaci-
lar 20. yUzyll basinda Talbot ile baslayan,
Abrams, Richart, Westergaard, Hardy
Cross gibi yapi mekanigine damgasini vur-
mus kisilerce gelistirilen bir ekolin deva-
miydilar. Mete bu havayi soluyarak, bu dev-
lerle konusup, tartisarak olgunlasti. Illinois
ekolinin en buyuk ozelligi, yapi mekani-
ginde ideallestirmenin degil, gercek davra-
nisin 6n plana ¢ikarlmasi olmustur. Bu eko-
ln ikinci 6zelligi ise gercegin basit bir bi-
cimde anlatiimasina verilen 6nemdir. Mete
Sézen kanimca lllinois Universitesi'nde bu
ekolUn son halkasi olmustur.

Dinya bugin Endustri Devrimi'nden
sonraki en bUyUk devrimi yasiyor, "Bilisim
Devrimi.” C6zUmU hayal bile edilemeyen
sorunlar bilgisayar aracilidi ile ¢c6zime ka-
vusmustur. Co6zUmU aylar alan sorunlar
artik dakikalar iginde ¢o6zimlenebilmekte-
dir. Bilgisayar sayesinde iletisimde ve bilgi-
ye ulagmakta dev adimlar atilmistir. Ancak,
insanlida cag atlatan bu devrimin zararli
yan etkileri de olmustur. Mete, Bilisim Dev-
rimi‘nin en zararli yan etkisinin, meslektas-
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a very short time. Problems for which we
could not even dream to develop a solu-
tion can be solved easily. We can obtain
information in seconds. Communications
have become very simple. Computer,
that wonderful tool, changed our life
style. This revolution, however, has also
led to some negative side effects. Mete
believed that the most important of such
side effects was forgetting that civil engi-
neering is not only a science, but both a
science and an art. Some engineers think
that in the age of computers, experience
and engineering intuition are no longer
needed! In his lectures Mete stressed the
importance of experience and engineer-
ing intuition. He pointed out the fact that
in structural analysis, we are not analyz-
ing the real building, but a model which is
created after various assumptions and
simplifications. Therefore, the numbers
coming out of the analysis are not exact,
and should be *filtered’. This filter should
comprise experience, intuition, and the
knowledge about structural behavior.
Mete believed that the design engineer
should guess the result prior to analysis
using her/his experience and intuition. If

An Introduction to
Structural Analysis

Mete A. Sozen
Toshikatsu ichinose

e @A(R( Press» ’b

larimiza ingaat muhendisliginin yalniz bilim
degil, bilim ve sanat oldugunu unutturmas
olduguna inaniyordu. Birgok insaat mihen-
disinin bilisim devrimi ile deneyim ve mi-
hendislik 6nsezisinin 6nemini kaybettigine
inanmalari onu adeta kahrediyordu. Mete
tUm konusmalarinda ve yazilarinda ¢6zim-
ledigimizin gergek bina olmadigini, varsa-
yimlarimizla ve basitlestirmelerimizle olus-
turdugumuz model oldugunu vurgulardi.
Bu modelin, stz konusu olan binayr tam
olarak temsil etmedigini de belirtirdi. Bu
nedenle ¢dzimleme sonucu cikan sayilarin
hicbir zaman kesin olmadigini anlatmaya
calisirdr.

Mete, ¢6zUm yapan bir muhendisin bilgi-
sayar ¢iktilarini almadan énce sonugla ilgili
deneyim ve dnseziye dayanan bir tahminde
bulunmasini ¢nerirdi. EGer bilgisayar ¢iktisi
ile yapilan tahmin arasinda kabul edileme-
yecek buyuklukte farklar varsa, ¢6zUmin
yeniden gozden gegirilmesi gerektigini vur-
gulardi. Mete'nin kabul edemedigi, mihen-
disin, yaptigi varsayimlari ve basitlestirme-
leri unutarak, ¢6zimleme sonucu ¢ikan
sayilari gergek ve kesin sanmasiydi.

Mete, ingsaat mihendisliginde basitlige
inaniyordu. Bu konuda buytk usta Hardy
Cross'un soylediklerini tekrarlardr:

"Muhendislikte gercekler basittir. Eger birisi
bir konuyu zor anlagilir, karmagik bir bicimde
anlatiyorsa, emin olun bu, sorunun karmagik-
ligindan degi|, anlatanin kafasinin karisik ol-
masindan ileri gelmektedir.”

Mete en zor ve karmasik konularn bile
tum ogrencilerin ve tim muUhendislerin
kolayca anlayabilecegi basitlikle anlatma ve
yazma yetenegine sahipti.

Mete ile sohbetlerimizde Turkiye'nin
deprem sorunu mutlaka gindeme gelirdi.
Bugln elimizde betonarme, celik ve ahsap
gibi uygun malzemeler, gelismis ¢ozimle-
me yontemleri, yazilimlar ve yonetmelikler
varken her depremden sonra o biyiklUkte



the results of the analysis turn out to be
very different from the estimates, she/he
should go back and check the analysis!

Unfortunately, many engineers buy a
software for structural analysis, put the
data in, press the button, and finish the
design. What made Mete upset was that
these engineers sincerely believe that the
numbers coming out of the computers
are exact, forgetting the assumptions
and simplifications they made.

Mete believed in “simplicity.” Simpli-
city was also a University of Illinois tradi-
tion. While discussing simplicity, Mete
quoted from Hardy Cross:

"The great truths of engineering are sim-
ple. An endlessly complex presentation of
an engineering fact indicates complica-
tions in the brain of the propounder rather
than complexity of nature.”

Mete had a great talent and ability to
express his ideas in such simple ways that

bir depremde beklenenin ¢ok Ustinde ha-
sar ve 6lumle karsilaglyoruz. 1967 Adapaza-
ri depreminde katlarin Ust Uste dismesiyle
olusan yikilmaya cok sik rastlandi. O dep-
remde en fazla 6limin bu tir gocmeler
nedeniyle olustugu saptanmis ve 6nlem
alinmasi istenmisti. Ne yazik ki o ginden
sonra bircok yonetmelik degisikligi olmus
ancak bu tUr gocmeler 6nlenememistir.
1999 Marmara ve Dizce depremleri ve
2011 Van depremi sonrasi yapilan gozlem-
ler bunun kanitidir. Mete ve ben, burada en
biyUk sorunun, muhendislerin deneyim,
Onsezi ve davranigi bir kenara birakarak
karmasik yontemlerle ugrasirken rakamla-
rin iginde kayip olmalari olduguna inaniyor-
duk.

Mete ile sik sik deprem ve betonarme ile
ilgili yonetmelikler ve makaleler Uzerinde
konusurduk. Asagida verecegim ornek ka-
nimizca bilisim devriminin zararli yan etki-
lerini sergileyen cok carpici 6rnektir. Beto-
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any student or engineer could under-
stand it. He believed that if you can not
explain a subject simply, you do not un-
derstand it well enough.

In our discussions with Mete, earth-
quake problems of istanbul was one of
the main subjects. He was worried about
Istanbul, a mega city with a sixteen mil-
lion population. He knew that in all earth-
quakes in the past fifty years, damage
and loss of life were much greater than
expected for such earthquakes. In 1967 in
the Adapazari earthquake the most com-
mon type of failure was the collapse of
floors on the top of each other. A major
loss of life took place in this so called
‘pancake collapse’. What worried Mete
was that, although the seismic code was
revised several times during the last fifty
years, pancake collapses had occurred
inexcusably during the Erzincan (1992),
Dinar (1992), Ceyhan (1998), Marmara
and Dizce (1999) and Van (2011) earth-
quakes.

Mete and | could discuss several cases
for the negative side effects of the com-
puter age. As an example, two equations
are provided below, which express the

concrete strains € which corresponding
to the compressive strength fy of con-
crete.

€.1=0.0007(fy +8)°*

€¢2=0.002 + 0.000085 (fy — 50 )3

In the first equation, the proposed
power is 0.31, not 0.3! In the second equa-
tion, the power is 0.53, not 0.5! These two
equations, in the way they are expressed,

give you the impression that & and €,
can be calculated with great accuracy.
When you examine the test data related
to &, however, you are faced with a

large scatter. Most probably a statistical
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nun o—€ edrisinde en buyuk gerilmeye
karsi gelen birim kisalma icin verilen su iki
denkleme bakin:

€= 0.0007(fy + 8)°%

€c,=0.002 + 0.000085(f -50)"

Denklemlerde kuvvet olarak 0.31 ve 0.53
yazilmis. Dikkat edin lUtfen: 0.3 degil, 0.31.
Ikinci denklemde de, 0.5 degil, 0.53 ! Bunla-
r gorunce olayin tam bir kesinlikle bilindigi-
ne inaniyor insan. Halbuki denklemlerde
gok 6nemli bir degisken olan sargi etkisi
ihmal edilmis. Deney sonuglari tarandigin-
da, €.'nin beton dayanimina gore degisi-
minin buytk daginiklik gosterdigi gorolur.
Bu denklemleri 6nerenler igin bu daginiklik
onemli degildir, bilgisayar dyle soylemistir
ya! Mete, bu tir 6nerileri yapanlarin diplo-
malarinda ‘mUhendis’ yazsa bile bunlar
mUhendis olarak kabul etmezdi.

Mete, muhendislik egitimi Uzerine ¢ok
kafa yorardi. Ders programlarinin buginku
ihtiyaclara gore planlanmasina karsiyd.
Buglnun 6grencilerinin bundan yirmi otuz
yil sonra da muihendislik yapacaklarini du-
sUnur, o yillarda insaat muhendisleri ile ilgili
beklentileri kestirmenin olanaksiz olduguna
inanirdi. Yonetmeliklerin ve yontemlerin
zamanla degiseceqini, ancak temel ilkelerin
ve davranisin degismeyecegdine inanan Me-
te, egitimin bu gercege gore planlanmasi
gerektigini savunurdu. Ogrenciler egitimle-
ri sUresince bagimsiz calismaya, kendi go-
rUslerini gelistirip uygulamaya 6zendirilme-
liydi. Hardy Cross'un egitim konusunda
altmis yetmis yil 6nce dile getirdigi gorusle-
rin dahiyane olduguna inanirdi. Cross soyle
demisti:

"Universitenin amacy, ¢esitli dallarda ayrin-
til bilgilere sahip, ama aklini kullanmasini
dgrenmemis muhendisler yetistirmek degi,
uygulama ile ilgili sinirli bilgilere sahip, akill
muhendisler yetistirmek olmalidir.”



study has been made, and whatever
equation came out as a result of this
study is recommended. It should further
be noted that some important variables,
such as confinement have not been taken
into consideration! Mete used to say:
“This is not engineering.” Unfortunately
engineering literature is full of such non-
engineering recommendations.

Mete used to love to talk about civil
engineering education. | had talks with
many of his ex-students. All of them
spoke very highly of him and regarded
him as an excellent teacher. Mete
thought that engineering curriculum
should not be designed for the needs of
today, but of tomorrow. He realized that
it was very difficult, if not impossible, to

i
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Mete ile sik sik egitimde 6gretim Uyeleri-
nin rolU Uzerinde de tartisirdik. Mete 6gre-
tim Uyelerinin egitimde 6nemli rold oldugu-
na inanirdi ama bunun abartilmamasi ge-
rektigini de vurgulardi, tipki yillar 6nce
Hardy Cross'un soyledigi gibi:

"Mdhendislik egitiminde égretim Uyelerinin
énemli rold vardir. Ancak unutulmamalidir ki
bir 6gretim Uyesj, kafasi calisan akilli bir 6g-
renciyi yonlendirmeleri ile sifirlayamaz. Ote
yandan, yetenekleri sinirli, aklini kullanmayan
bir dgrenciden de iyi bir mihendis yarata-
maz.”

Mete, 6grenciyi kasikla beslemeyi temel
alan egitim felsefesine siddetle karsiydi.
Ogrenciye ders notlar adi altinda 6zetler
veren, tahtada tUm ayrintilar yazan ogre-
tim Uyelerinin 6grenciye iyilik degil, kotoluk
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foresee what would be demanded from
civil engineers twenty years from now.
Mete had a solution. He thought that
methods, know how and codes will
change by time, but basic principles and
behavior of structures and structural
members will not change. Therefore he
believed that in addition to some know-
how, basic principles and behavior should
be emphasized in all civil engineering
courses. Mete argued that we should in-
crease the number of design courses and
in these design courses students should
be encouraged to do independent work.
He argued that students should be able
to develop their own ideas and be able to
apply them. Education should aim to de-
velop students’ intelligence and ability to
make judgments. Mete loved the follow-
ing statement made by Hardy Cross.

"The function of the universities is to
turn out intelligent men with some
knowledge of practical fields, rather than
turn out non-intelligent men with detailed
knowledge of limited fields.”

Some years ago Mete and | were dis-
cussing about our teachers back at Rob-
ert College. Mete suddenly asked a ques-
tion, as he usually does! “"How important
are the teachers?” After some discussions
Mete made another quotation from H.
Cross:

"Teachers are important. They cannot
completely ruin a good man(!) nor can they
make a barrel out of a bunghole, but they
can accomplish much in either direction!”

Mete was against spoon feeding type
of teaching. He thought that detailed
presentations by the professor is very
wrong, as well as giving handouts to stu-
dents which contained summaries of sub-
jects to be discussed in the class. Mete
was also concerned about guiding the
students. He thought some guidance to
24

yaptigina inanirdi. Ona gore ders progra-
minda 6grenciyi bagimsiz calismaya, kendi
goruslerini olusturmaya, distnmeye, ba-
gimsiz karar vermeye yonlendiren tasarim
dersleri olmaliydi. Mete 6gretim Uyelerinin
6grencileri bir miktar yonlendirmesi gerek-
tigine inanirdi. Ancak bu konuda ileri gidil-
mesine de siddetle karsi ¢ikardi, cinky ¢ok
fazla yonlendirmenin vyaraticihidr ve yeni
fikirleri 6ldUrecegi kanisindaydi.

Bence Lubnanli buyuk ozan ve disinir
Kahlil Gibran'in “Ermis” adli kitabindan ya-
pilan asagidaki alinti Mete’'nin mihendislik
egitimi ile ilgili géruslerinin adeta bir 6zeti-
dir:

"Eger 6gretmen gercekten bilgeyse, 6gren-
cilerini kendi bilgelik bah¢esinde gezdirmez;
ellerinden tutarak onlar kendi akil kapilarinin
esigine goturdp, orada birakir.”

Mete sadece biyuk bir mohendis, harika
bir egitimci, lider bir arastirmaci degildi;
edebiyat, sanat, tarih gibi konularda derin-
lemesine bilgisi olan, okuduklarini irdele-
yen, sentez yapan, tam bir entelektieldi.



be given to the student by the teachers
would be helpful, while too much guid-
ance would kill new ideas and creativity.

| think the following passage from the
Lebanese poet Kahlil Gibran’s ‘The
Prophet’ summarized Mete’s philosophy
of teaching quite well:

"If the teacher is indeed wise he does not
bid you enter the house of his wisdom, but
rather leads you to the threshold of your
own mind.”

Mete was not only a great engineer, an
excellent teacher and a leading research-
er, but also a rare intellect. He loved to
read. He read articles and books on poli-
tics, literature, philosophy and history.
He not only read, but also digested what
he read. He synthesized ideas using his
own judgment. Mete was a very busy
man. He was continuously involved in
research, teaching and consulting. You
would think he had no time to read, but |
was amazed whenever we started to dis-
cuss books. He had read so much not only
in English but also in Turkish.

You could smell the intellectualism
even in Mete’s written and verbal presen-
tations on engineering. One of my Ameri-
can friends used to say: “If you want to
understand Mete’s papers you should
have a dictionary, as well as literature and
history books on your desk!” This state-
ment was meant to be a joke but there is
some truth in it.

Towards the middle of the 19. Century
scientists were talking about a young
woman who was a mathematician and a
writer, Lady Ada Lovelace. She was the
daughter of the famous poet Lord Byron.
When she was a very young girl her
mother was worried about her because
she was too romantic. She was writing
poems full of sorrow. Her mother

Onunla sohbet etmek buyUk bir zevkti. Onu
dinlerken vaktin nasil gectigini anlayamaz-
diniz. Surekli arastirma, ¢gretim ve danis-
manlik yaptigindan gok mesgul bir insandi
ve disaridan baktiginizda okumaya zaman
bulamayacagini disunirdiniz; ama hem
Ingilizce hem Turkge ¢ok okurdu, ne zaman
kitaplardan sz etsek beni sasirtirdi. M-
hendislikle ilgili konusmalarinda ve yazila-
rinda da entellektUelligin kokusunu alirdi-
niz. Amerikali bir arkadasim Mete'nin tek-
nik yazilar ile ilgili ilging bir sey soylemisti
bana: "Mete'nin teknik bir yazisini okurken
mutlaka yaninizda bir sozluk, bir edebiyat
kitabi, bir de mitoloji kitabi bulundurmaniz
gerekir. Baska turlu makaleyi tam olarak
anlayamazsiniz ve zevkine varamazsiniz!”
Dogal olarak biraz abartilmis bir goris ama
gergek payi olan bir gorus!

On dokuzuncu yizyilin ortalarinda isil isl
parlayan geng bir kadin matematikgi vardi,
Lady Ada Lovelace. Lady Lovelace 0nlU

|
|

’

|

l ‘
|

1 ’

1

ozan Lord Byron'in kiziydi. Geng kizken son
derece romantikti. Siirler yaziyor ve o do-
nemin Unly edebiyatcilan ile iligki kuruyor-
du. Annesi endiseliydi. Fazla romantik oldu-
gu igin onun mutlu olamayacagindan ve
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thought that romanticism would make
her unhappy. Therefore she hired a math-
ematician to teach her mathematics,
thinking that mathematics would neu-
tralize the romanti-
cism! Lady Lovelace
loved mathematics.
She started to cor-
respond with the
top mathematicians
of her time. Later
she started to work
with the well known
mathematician Charles Babbage, who at
the time was working on a mechanical
computer. Ada was the first person who
believed that this machine had applica-
tions beyond only calculations. Today
many scientists call her the pioneer of
programming. She wrote several articles
about this mechanical computer. Her ar-
ticles became very popular, because they
had a touch of romanticism! Therefore
she is considered as the pioneer of
“romantic science.”

Inspired from this story, | would call
Mete as a “pioneer in romantic engineer-
ing!”

cok aci cekeceginden korkuyordu. Ada’nin
romantizmini biraz azaltmak igin ona bir
matematik hocasi buldu. Annesi, matema-
tigin romantizmi dengeleyeceg@ine inani-
yordu. Oyle olmadr.
Ada matematigi ¢ok
sevdi ve kisa zaman-
da taninmis bir ma-
tematikgi oldu. Yiz
elli yil kadar once
Unld matematikgi
Charles Babbage'in
ilkel mekanik bilgisa-
yarlarla ilgili calismalarina katildi. Bilgisaya-
rin hesap islemleri disinda da kullanilabile-
cegini ilk savunan Lady Lovelace oldu. Uze-
rinde calistiklari makine ile ilgili, icine edebi
renkler katilmis yazilarr buyUk ilgi toplad.
Bugln bilgisayar tarihi ile ilgili arastirma
yapanlar onu bilgisayar yazilimlarinin 6n-
cUsU oldugunu savunuyorlar. Bazi matema-
tikciler onu “Siirsel bilimin 6ncusu” olarak
tanimliyorlar. Bu tanimlamadan esinlene-
rek ben de Mete'yi "Romantik Mihendisli-
gin Oncusu” olarak sunuyorum.

Mete gibi ¢ok renkli, cok boyutlu bir en-
telektielin, buyuk bir mihendisin, candan
bir dostun vyeri hicbir zaman doldurulama-
yacaktir. Kendisine rahmet diliyorum.
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METE’s COLLABORATION IN EARTHQUAKE
ENGINEERING WITH JAPANESE RESEARCHERS

METE'nin JAPON ARASTIRMACILARLA DEPREM
MUHENDISLIGI UZERINE iSBIRLIKLERI

Shunsuke Otani

The United States and Japan have a
long and active cooperation in earth-
quake engineering research and earth-
quake resistant design; e.g., after the
1968 Tokachi-oki Earthquake, the U.S.-
Japan Seminar on Safety of School Build-
ings was held in September, 1970, sup-
ported by US-NSF and Japan Society for
the Promotion of Science (JSPS); the U.S.
-Japan Cooperative Research Program
Utilizing Large-Scale Test Facilities was
organized by US-NSF and Japanese Min-
istry of Construction to test a full-scale
seven-story reinforced concrete building
at Building Research Institute (BRI), Tsu-
kuba, from 1979 to 1982. Mete was very
active and enthusiastic about the US-
Japan exchange of researchers in the ar-
ea of earthquake engineering and rein-
forced concrete. After the 1994
Northridge and 1995 Kobe Earthquakes,
US-Japan cooperative research in urban
earthquake disaster mitigation was sup-
ported by the US-NSF and Japanese Min-
istry of Education; Mete served as the US
General Coordinator and he enhanced
the area of earthquake disaster mitiga-
tion not only limited to structural engi-
neering but also enlarged to social scienc-
es. Mete and | acted as general coordina-
tors of the US-Japan cooperative re-
search program between US NSF and BRI

Amerika Birlesik Devletleri ve Japonya
arasinda deprem muhendisligi arastirmala-
ri ve depreme dayanikli yapi tasarimi konu-
larinda uzun yillardir sGregelen aktif bir is-
birligi vardir. Bu isbirligine ornek olarak,
1968 vyilindaki Tokachi-oki depreminin ar-
dindan A.B.D. Ulusal Bilim Vakfi (NSF) ve
Japonya Bilimi Destek Dernegi'nin destek-
leriyle EylUl 1970'de gergeklestirilen ‘Okul
Binalarinin Guvenligi Semineri’ ile, A.B.D.
NSF ve Japonya Bayindirlik Bakanligi'nca
1979-1982 vyillari arasinda dizenlenen
‘A.B.D.—Japonya Arasinda Buyuk Olcekli
Deney Tesisleri Kullaniimasi Hakkinda Isbir-
lik¢i Arastirma Programi’ kapsaminda, Tsu-
kuba'da yer alan Yapi Arastirma Merke-
zi'nde (TYAM) yedi katl tam olcekli beto-
narme bir bina Uzerinde gerceklestirilen
deneylerden soz edilebilir. Mete de dep-
rem muihendisligi ve betonarme konularin-
da A.B.D. Ile Japonya arasinda arastirmaci
hareketliligi hakkinda oldukga istekli ve ak-
tifti. 1994 yilindaki Northridge ve 1995 yilin-
daki Kobe depremlerinin ardindan deprem
afet zararlarini azaltma Uzerine iki Ulke ara-
sinda yUrUtilen ortak arastirmalar, A.B.D.
NSF ve Japonya Egitim Bakanlgi tarafin-
dan desteklendi. A.B.D. ekibinin Genel Ko-
ordinatorl olan Mete, deprem hasarlarinin
azaltiimasi calismalarinda yalniz yapi mu-
hendisligi ile sinirli kalmayip, sosyal bilimler
alanlarini da calisma kapsamina dahil etti.
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on the application of adaptive media to
civil-infra structures in 1998.

Probably, the first Japanese researcher
worked with Mete was Professor Hiroyuki
(Hiro) Aoyama, who visited the University
of lllinois at Urbana-Champaign as a visit-
ing research scientist of the US National
Academy Science from 1961 to 1963. He
worked closely with Mete under the guid-
ance of Professor Chester P. Siess. He
published “Moment-Curvature Charac-
teristics of Reinforced Concrete Members
Subjected to Axial Load and Reversal of
Bending (ASCE-ACI SP-12, 1965)." Hiro
introduced me to Mete during the U.S.-
Japan Seminar on Basic Research in Con-
crete as Related to Behavior of Structures
in Earthquake, organized by ACI and Ja-
pan National Council on Concrete
(present JCI) in February 1967. Professors
Siess and Sozen and Dr. W. Gene Corley
attended the seminar as participants
from the US side. Hiro arranged my study
at Urbana under Mete.

I arrived in Urbana in August 1967. Po-

Fagy.

Akilli sistemlerin altyapilarda kullanimi Uze-
rine yine NSF ve TYAM tarafindan destek-
lenen 1998 tarihli bir ortak arastirma prog-
raminda Mete ve ben genel koordinatorler
olarak gorev yaptik

Mete ile calisan ilk Japon arastirmaci,
biyuk olasilikla, A.B.D. Ulusal Bilim Akade-
misi‘'nin ziyaretci arastirmacisi olarak lli-
nois [Urbana-Champaign] Universitesi'ni
ziyaret eden Profesor Hiroyuki (Hiro) Aoya-
ma idi. Profesor Chester P. Siess'in gozet-
menliginde Mete ile yakin calisan Hiro,
‘Moment-Curvature Characteristics of Re-
inforced Concrete Members Subjected to
Axial Load and Reversal of Bending (ASCE-
ACl SP-12, 1965)." baslkli makalesini ya-
yimladi. Hiro'nun beni Mete ile tanistirmasi,
A.B.D. Beton Enstitisu (ACI) ve Japon Ulu-
sal Beton Konseyi tarafindan Subat 1967'de
duzenlenen ‘Yapilarin Deprem Davranisina
lliskin Olarak Betonarmede Temel Arastir-
malar Semineri’ sirasinda oldu. Profesor
Siess, Profesor Mete ve Dr. W. Gene Cor-
ley, A.B.D."den seminere katilan isimlerdi.
Hiro, Urbana'ya gidip Mete'nin yaninda

apan'VSemin’ar on Earthquake Resistant
ign of Reinforced Concrete Beam Column Joints
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lat Gulkan was already in the Newmark
Laboratory. Polat and | worked together
to install the University of lllinois Earth-
quake Simulator. A 3.6 x 3.6 m steel table
was moved by a hydraulic actuator in a
uni-axial direction with maximum veloci-
ty of 380 mm/sec and double amplitude
displacement of 100 mm. The motion
was controlled by displacement signal
through a sophisticated electronic sys-
tem although Mete wanted to reproduce
the acceleration signal of an earthquake.
It was obvious that the acceleration time
history could not be reproduced by input-
ting a displacement signal on the earth-
quake simulator; the acceleration is the
curvature of displacement time signal. It
took us some time to realize this simple
fact. Polat and | worked hard to eliminate
high-frequency mechanical noises during
the operation. The earthquake simulator
was reported by Mete, Shun, Polat and
Norby N. Nielsen, “The University of Illi-
nois Earthquake Earthquake Simulator
(4WCEE, Santiago, 1969).”

Dr. Toshikazu (Toshi) Takeda came to
Urban as a visiting researcher in 1968
from the Research Institute of Ohbayashi
-gumi Construction Company. He came
to the campus with relatively poor Eng-
lish ability, and Mete advised Toshi not to
speak Japanese at all for the improve-
ment of his language ability. It was very
difficult for Toshi. He designed 150 x 150-
mm cantilever columns loaded with a 2.0
-tonf steel weight at the top. They were
the first specimens tested on the earth-
quake simulator. He stayed in Urbana for
a year and a half and completed the test
and analysis. The well-known Takeda
model for reinforced concrete members
was developed by him on the basis of ex-
tensive test data acquired at the Universi-
ty of Tokyo under Professor Kiyoshi

calismamiayarlad.

Urbana’ya Agustos 1967'de vardim. Polat
GuUlkan, Newmark Laboratuvari’na benden
once katilmisti. Polat ile birlikte lllinois Uni-
versitesi Deprem Benzetimcisi'ni kurmak
icin calismaya basladik. 3.6 m x 3.6 m bo-
yutlarinda celik bir tabla, hidrolik strici ile
bir dogrultuda hareket ettiriliyor, her iki
yonde 100 mm genlige ve 380 mm/saniye
hiza ulasabiliyordu. Hareket, otelenme kay-
dr kullanilarak karmasik bir elektronik sis-
tem tarafindan kontrol edilebiliyordu, ama
Mete bir deprem ivme kaydini canlandir-
mak istiyordu. Benzetimciye ¢telenme kay-
dini vererek ¢telenmenin egriligi olan ivme
kaydini Urettirmenin mUmkin olmayacadi
aciktl, ama bu basit gercegi fark etmemiz
epey zamanimizi aldi. Polat’la birlikte isle-
tim sirasinda yiksek frekanslarda ortaya
¢tkan mekanik guriltiden kurtulmak igin
oldukca gayret gosterdik. Deprem benze-
timcisindeki deneyimler Mete, Shun, Polat
ve Norby B. Nielsen tarafindan ‘The Univer-
sity of Illinois Earthquake Earthquake Sim-
ulator (4WCEE, Santiago, 1969)." baslikli
bildiri vasitasiyla paylasildi.

Dr. Toshikazu (Toshi) Takeda Urbana'ya,
1968 yilinda, Ohbayashi-gumi Insaat Sirketi
Arastirma EnstitUsi’'nden ziyaretci arastir-
macl olarak geldi. Kampuse ilk geldiginde
Ingilizce'sini gelistirmesi gerektigi anlasildi-
ginda Mete'nin 6gudu, Toshi'nin hig Japon-
ca konusmamasiydi ve Toshi oldukca zor-
landi. Tepe noktalarinda 2 tonluk gelik agir-
likla yUklenen, 150 mm x 150 mm boyutla-
rinda kolonlar tasarladi. Bu kolonlar, dep-
rem benzetimcisi Uzerinde denenecek ilk
yap! elemanlar olacakti. Urbana’da bir bu-
cuk yil kalarak deneyleri ve ¢ozimlemeleri
tamamladi. Betonarme elemanlar igin sik-
likla kullanilan model ise, Takeda tarafin-
dan, Professor Kiyoshi Mutao gézetmenli-
ginde Tokyo Universitesi'nde toplanan ¢ok
sayida deney verisine dayanarak gelistirildi.
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Muto. Polat tested a series of small-scale
single-story single bay frames on the sim-
ulator; the work was reported by Polat
and Mete in “Inelastic Response of Rein-
forced Concrete Structures to Earth-
quake Motions (ACI Journal, Vol. 71, No.
12,1974)."

Professor Yoshikazu Kanoh stayed in
Urbana from Meiji University from late
1970 to early 1971 and worked with
James (Jim) K. Wight. Jim and Mete test-
ed cantilever beams and columns and
demonstrated that the shear strength in
a hinge region decayed with inelastic de-
formation under load reversals. The work
was reported by Jim and Mete in
"Strength Decay of Reinforced Concrete
Columns under Shear Reversals (ASCE,
ST5,1975)."

| tested a series of small-scale three-
story one-bay frame models with rigid
steel weights attached at each floor level
under various earthquake motions. It
may be worth noting that two identical
specimens were tested using the same
earthquake motions; but the first speci-
men was tested with a series of ground
motions of increasing intensity and the
second specimen under the highest in-
tensity ground motion of the first speci-
men. The response acceleration and dis-
placement waveforms were almost iden-
tical in the last test run of the first speci-
men and the second specimen. The roof
drift was observed almost proportional to
the spectral intensity of ground motions;
i.e., for a structure with given initial stiff-
ness properties and mass, the roof drift
was simply a function of maximum base
velocity although ground motion patters
were different. The test results were re-
ported by me and Mete in "Simulated
Earthquake Tests of Reinforced Concrete
Frames (ASCE, ST3, 1974)." | developed a
30

Polat ise benzetimci Uzerinde bir dizi tek
katl—tek acikhkh, kiguk olcekli cerceve
deneyi tamamladi ve bu calismalarin so-
nuglar Polat ve Mete tarafindan ‘Inelastic
Response of Reinforced Concrete Structu-
res to Earthquake Motions (ACI Journal,
Vol. 71, No. 12, 1974)." baslikli makale ile
paylasildi.

Urbana'ya Meiji Universitesi'nden gelen
Profesor Yoshikazu Kanoh, 1070’den 1971'in
baslarina kadar kalarak James (Jim) Wight
ile calisti. Jim ve Mete, konsol kiris ve ko-
lonlar Uzerinde gergeklestirdikleri deneyler-
le, mafsal bolgesindeki kesme dayaniminin
yUk cevrimleri sirasinda olusan elastikotesi
sekildegisimlerle azaldigini gostermisler ve
sonuglarini ‘Strength Decay of Reinforced
Concrete Columns under Shear Reversals
(ASCE, ST, 1975)." baslikli makale ile pay-
lasmislard.

Ben ise, kigUk dlgekli, Ug katli ve tek agik-
likh, her kat seviyesinde celik agirliklarla
yUklenmis cerceveleri farkli deprem hare-
ketleri etkisinde inceledigim bir dizi deney
gergeklestirdim. Onemli nokta, deney pro-
tokolU kapsaminda iki 6zdes numunenin
ayni deprem hareketi altinda incelenmesi,
ama bunlardan ilki giderek artan siddette
deprem hareketleriyle sarsilirken, ikincisi-
nin ise yalniz ilkine uygulanan en siddetli
yer hareketiyle sarsilmasiydi. ilk numunenin
son deneyi ile ikinci numunenin deneyin-
den elde edilen ivme ve 6telenme tarihge-
leri karsilastirildiginda bunlarin neredeyse
ayni olduklan goriliyordu. Cati seviyesin-
deki yanal ¢telenme, yer hareketinin sidde-
ti ile neredeyse dogru orantiliyds; yani, ilk
rijitligi ve kutlesi belli bir yapr icin cati sevi-
yesindeki 6telenme, farkl yer hareketlerin-
den soz edilse bile, yer hizinin en buyuk
degerine baglydi. Mete ile birlikte deney
sonuglarini ‘'Simulated Earthquake Tests of
Reinforced Concrete Frames (ASCE, ST3,
1974)." bashkli makale ile paylastik. Beto-



computer program for the nonlinear

analysis of reinforced concrete frames
and calibrated the program against the
measured response with a reasonable
agreement.

Professor Akenori (Nori) Shibata of
Tohoku University stayed in Urbana from
1973 to 1974. Nori worked on the substi-
tute-structure method for design. The
method explicitly determined the design
member forces corresponding to a given
earthquake motion represented by the
design spectrum using the linearly elastic
analysis. The objective was to establish
the minimum member strengths to limit
the response inelastic member defor-
mation within pre-determined tolerable
range using linearly elastic response anal-
ysis based on substitute linear member
stiffness at selected tolerable member
displacement limits. Damping character-
istics were determined by the method
proposed by Polat. Nori and Mete report-
ed their research results in "Substitute

narme cercevelerin dogrusaldisi davranisi-
nin sayisal hesabi icin bir bilgisayar progra-
mi gelistirdim ve sonuglan 6lcumlerle ki-
yaslayarak makul bir yakinlk elde ettim.
Profesor Akenori (Nori) Shibata, Tohoku
Universitesi'nden 1973—1974 yillan arasin-
da Urbana'ya geldi. Nori'nin calismalar,
‘denk yapi’ yontemi ile tasarima odaklandi.
Bu yontem, tasarim spektrumu ile belirle-
nen bir deprem hareketi etkisinde yapida
beklenen tasarim kuvvetlerinin, dogrusal
elastik ¢cozumleme ile hesabina olanak sag-
liyordu. Yapilmak istenen, yapi elemanlari
icin onceden belirlenmis, kabul edilebilir
6telenme sinirlarina gore hesaplanan denk
dogrusal eleman rijitliklerini - kullanarak,
elemanda olusacak elastikotesi sekildegisi-
min onceden belirlenmis kabul edilebilir
sinirlar iginde kalmasini saglayacak asgari
dayanimlar belirlemekti. S6num ozellikleri
ise Polat tarafindan o6nerilen yontemle be-
lirleniyordu. Nori ve Mete, arastirmalarinin
sonuclarini ‘Substitute Structure Method
for Seismic Design in Reinforced Concrete
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Structure Method for Seismic Design in
Reinforced Concrete (ASCE, ST1, 1976)."

Mr. Kazushi Shimazaki of the Research
Institute of Hazama-gumi Construction
Company stayed in Urbana from 1983 to
1985. Shimazaki used displacement re-
sponse spectra at a 2% damping to repre-
sent ground motions. Shimazaki noticed
that in the Newmark’s range of nearly
constant velocity, the nonlinear drift of
reinforced concrete structures could be
estimated by the initial period and dis-
placement at a damping factor of 2 %. He
noted that the displacement response
was not sensitive to the fatness of the
hysteresis loop. Mete and Shimazaki
published their research results in
“Seismic Drift of Reinforced Concrete
Structures (Technical Report, Hazama-
Gumi, Tokyo, 1984).”

On the basis of these research findings
collaborated with Japanese researchers ,
Mete proposed a new earthquake re-
sistant design methodology to control
drift of the structure within a permissible
range. He insisted the story drift should
be limited much below 0.02 times inter-
story height to protect the nonstructural
content of the building; the value of
building content was equally important
for building owners. The above observa-
tion is a simple example of Mete's contri-
bution to earthquake disaster mitigation
philosophy, methodology and technolo-
gy.

Mete was elected to Honorary Member
of Architectural Institute of Japan in 2010
for his contribution to earthquake disas-
ter mitigation methodology for buildings
and collaborative work with Japanese
researchers in the area.
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(ASCE, ST1,1976)." baslikli makalede aktar-
dilar.

Mr. Kazushi Shimazaki, Hazama-gumi
Insaat Sirketi Arastirma Merkezi'nden Ur-
bana'ya gelerek 1983'den 1985 yilina kadar
orada kaldi. Shimazaki, %2 sénUm oran
icin gelistirilen otelenme tepki spektrumu-
nu kullanarak deprem hareketini temsil
ediyordu. Newmark'in ‘yaklasik sabit hiz’
bolgesindeki betonarme yapilarda olusacak
elastikotesi 6telenmenin, yapiin ilk periyo-
du kullanilarak %2 sénim orani igin 6telen-
me hesablyla kestirilebilecegini fark etmis-
ti. Histeresiz (gecikim) ¢evriminin siskinligi-
nin oOtelenmeyi pek etkilenmedigine de
dikkat ¢ekiyordu. Mete ve Shimazaki, aras-
tirma sonuglarini ‘Seismic Drift of Reinfor-
ced Concrete Structures (Technical Report,
Hazama-Gumi, Tokyo, 1984)." baslikh bir
raporla paylastilar.

Japon arastirmacilarla gerceklestirdigi
isbirliklerinde Uretilen bu bulgulardan yola
ctkan Mete, yapilarda 6telenmenin belirli
sinirlar icinde kalmasini saglamaya dayali
yeni bir depreme dayanikli yapi tasarimi
yaklasimi 6nerdi. Taslyici olmayan bina
bilesenlerinin korunmasi icin, katlar aras
6telenmenin, kat yUksekliginin 0.02'si ile
sinirflanmasi gerektiginde 6zellikle israrciy-
di; ne de olsa taslyici olmayan bilesenler de
bina sahibi icin 6Gnemliydi. Bu gozlem, dep-
rem afeti zararlarini azaltma ¢alismalarinin
felsefe, yontem ve teknolojisine Mete'nin
katkisinin kigUk bir 6rnegi olarak gordlme-
lidir.

Mete, deprem afeti zararlarinin azaltil-
masi yontemine katkilari ve bu alanda Ja-
pon arastirmacilarla gergeklestirdigi ortak
calismalar dolayisiyla 2010 yilinda Japon
Mimarlik Enstitisi'ne Onur Uyesi olarak
segilmistir.



REMINISCENCES
ANIMSAMALAR

Jack P. Moehle

My first encounter with Professor
Sozen was in a formal class on the design
of reinforced concrete slabs. The year
was 1977. | had just turned 21. Professor
Sozen had just been elected to the Na-
tional Academy of Engineering, though
none of us knew that at the time. We did,
however, recognize that this guy was not
like all the other professors. He was an
imposing figure on first sight, a master
teacher, in full control of his subject and,
as | would learn, steeped in knowledge
well beyond the course subject matter.

Always formal with his students in the
classroom, one day he called on "Mr.
Moehle." When my response was not
quite to his satisfaction, he announced to
the rest of the class that "The fisherman
is pulling in his net." The net closed
around me, and | was pulled toward the
daylight, then released mercifully after
the lesson was learned. Forty years of
"catch and release" helped one little fish
grow into a better catch for the master
fisherman, whom I now called Mete.

| came to know many attributes of
Mete - meticulous observer, creative
thinker, captivating communicator, and
charming and commanding presence. He
used these attributes effectively to ad-
vance structural engineering in areas in-
cluding reinforced concrete and pre-
stressed concrete structures and earth-
quake-resistant design. Among his many
contributions, a highlight to me was the
insight that structural performance dur-
ing earthquakes was better related to

Profesor Sozen'le ilk karsilagmam, beto-
narme dosemelerin tasarimi Uzerine aldi-
gim derste oldu. 1977 yiliydi. 21 yasima yeni
basmistim. Profesor Sozen, Ulusal MUhen-
dislik Akademisi'ne Uye secilmisti, ama biz
0 zaman bunu bilmiyorduk. Gelgelelim, bu
adamin diger hocalarimiza benzemediginin
farkindaydik. ilk goruste etkileyici bir cisse-
si vardi, usta bir 6gretmendi, konusuna tu-
muUyle hakimdi ve Ustelik, sonradan 6gre-
necegim Uzere, dersin konularinin ¢ok ok
Gtesinde bir bilgi dagarcigina sahipti.

Ders verirken hep kullandigi resmi Uslu-
buyla bir gin "Bay Moehle” diyerek sorusu-
nu sordu. Cevabim pek onu tatmin etme-
yince, sinifa donup, "Balikgi agini topluyor.”
diye seslendi. Ag etrafimi sarip beni gin
1sigina gekti, ama dersimi aldiktan sonra
merhamet gosterip serbest biraktr. Kirk yil
sUren bu ‘yakala ve birak’ sayesinde kicik
balik, benim artik Mete dedigim o usta ba-
lik¢i icin gittikge daha dise dokunur bir ava
donistd.

Zamanla Mete'nin farkli bircok 6zelligine
sahit oldum: titiz bir gdzlemciydi, yaratici
dUsunceye sahipti, buyuleyici bir konugsma-
cydi, cezbedici ve sayginlk uyandiran bi-
riydi. Bu 6zelliklerini etkin bir bicimde kulla-
narak betonarme, dngermeli beton ve dep-
reme dayanikli yapi tasarimi gibi konularda
yapl muhendisliginde 6nemli ilerlemeler
sagladi. Pek ok katkisi arasinda beni en
cok etkileyen, yapilarin deprem perfor-
mansinin dayanimdan ¢ok otelenme ile
iliskilendirilebilecegi ve tasarimda otelen-
menin kontrol altinda tutulmasina odakla-
nilmasi gerektigine dair sezgisiydi. Ortaya
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drift than to strength and that design
should focus on drift control. His concept
of displacement-based design upended
structural engineering thinking and con-
tributed to a series of major advances in
earthquake-resistant design of new struc-
tures and evaluation and retrofitting of
existing structures.

More than anyone | ever knew, Mete
took the time to scratch through a stu-
dent’s written work, to criticize and bol-
ster their oral presentations, and to pro-
vide the occasional compliment. He did
this for me over a span of forty years, in a
pattern repeated for each of his many
students. His lifelong efforts to teach his
students to think critically and present
their work carefully had immeasurable
impact on those individuals and on their
ability to teach new generations of engi-
neers.

I was lucky to meet up with Mete a
month before his passing. Over lunch we
shared a delightful conversation about
engineering, teaching, life, and family.
What a gift!

cikardigr ¢telenmeye dayali tasarim kavra-
mi yapr mUhendisliginin disunce yapisini
altUst etti ve gerek yeni yapilarin depreme
dayanikli tasariminda, gerek mevcut yapila-
rin degerlendirme ve guiglendirmesinde
onemliilerlemelere yol acti.

Mete, ogrencilerinin yazdiklarini dizelt-
meye, sozIU sunumlarini elestirip iyilestir-
meye ve, arada sirada da olsa, onlara be-
gendigi seyleri soylemeye bildigim herkes-
ten daha ¢ok zaman ayirirdi. Bana boylece
kirk yil destek verdi ve biliyorum ki bircok
6grencisine de bu zamani ayirdi. Hayati
boyunca ogrencilerine elestirel dusinmeyi
ve yaptiklari isleri 6zenle sunmayi 6gretme-
ye gayret ederek, hem ogrencileri hem de
onlarin yeni muhendislik nesillerini egit-
mekteki becerileri Uzerinde olaganistu bir
etki biraktr.

Olmeden bir ay 6nce Mete ile biraraya
gelebilme sansim oldu. Ogle yemeginde
muUhendislik, 6gretmenlik, hayat ve aile
hakkinda sohbet ettik. Benim igin ne buyuk
bir mutluluk!

Moehle, Sozen and Otani at Lake Hakone for the retirement celebration of Professor Otani, 2003./

Profesér Otani’nin emeklilik kutlamasinda Moehle, Sézen ve Otani, 2003.
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CALL ME ‘METE’: ARANDOMIZED REMEMBRANCE
BANA ‘METE’ DIYEBILIRSIN: GELISIGUZEL ANILAR

Polat Gulkan

Simplicity Is the Ultimate

Sophistication

It borders on the unfair to be required
to summarize a friendship of more than a
one-half century in a verbal account sup-
plemented by some images that should
occupy no more than a few pages. How
does one even begin to draw its outline
for a readership with different degrees of
acquaintance with the subject person?
No catchy, pithy word exists to apply to
Mete A. Soézen that would sum him up
neatly so that | can walk away from the
podium with the satisfaction of having
done a good job. Was he a Reductionist
who could unravel the inner working of a
concept so that you could not escape
grasping it? Was he an Iconoclast who
was not bound in any way by the accept-
ed conventional wisdom, but sought to
find out if it could withstand unraveling in
favor of an improved rationalization? This
account of what | understand to be his
imprint on structural engineering and
engineering education is adorned with
quotes, images and repetitions of his
statements that | have assembled in hap-
hazard fashion.

Mete liked to keep things simple be-
cause he felt that, most of the time they
were. He would sometimes digress from
lectures to intone the following apho-
risms:

The SDOF has two supreme ad-
vantages. It is easy to implement and it is
difficult to believe it is an accurate repre-

Basitlik, Derinlemesine Bilmenin

En lleri Noktasidir

Dogrusuy, yarim asirdan fazla stren bir
dostlugu kimi resimlerle suslenmis birkag
sayfalik anlatiyla 6zetlemeye calismak, ba-
na haksizlik gibi geliyor. Konu edilen kisiyi
farkli derecelerde taniyan okuyucular ola-
cagl dusunulurse, cerceveyi cizmek dahi
zor. Maalesef Mete A. Sozen'i kisaca ¢zet-
leyip , bana iyi bir is yaptigimi disundure-
rek sahneden ¢ekilmemi saglayacak suslu
pUslU kelimeler aklima gelmiyor. Bir kavra-
min 6zUnU ¢6zUp o6ninize koydugunda
istemeseniz de anlamanizi saglayan bir
‘indirgemeci’ miydi? Yoksa, alisageldik bi-
cimde kabul goéren bilginin kisitlamalarini
reddeden, acaba bu bilgi daha siki bir sor-
gulamadan gegebilecek mi diye merak edip
duran bir ‘putkiric’’ mi? Asagida aktaracak-
larim, onun yapi mshendisligi ve mihen-
dislik egitimi Uzerinde biraktigr kalici izler-
den benim anladigimi yansitacak kimi im-
geler, alintilar ve Mete'nin kendi sozlerin-
den biraz aceleyle ortaya konmus bir derle-
me olacak.

Mete, isleri, cogu zaman gergekten de
oyle olduklarini disundiginden, basitles-
tirmeyi severdi. Kimi zaman derslerinde
konudan biraz uzaklasip asagidaki vecizele-
ri seslendirdigi olurdu:

Tek serbestlik dereceli sistemin iki mithis
avantaji var: Hem uygulamas kolay, hem de
binayr gercekten temsil ettigine insanlar
inandirmasi zor.

Deprem taleplerine iliskin: Mihim olan tek
sey otelenmedir.
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sentation of the building.

About design for earthquake demands:
The only thing that matters is deflection.

Analysis is done to compare competing
systems, not to predict!

There are two types of engineers: those
who look and don't think and those who
think and don't look.

There is a tendency that engineering
runs the risk of becoming a pseudoscience
because there are many who cannot tell
the difference between factual statements
and empty logical formulations born of
sloppy thought.

We learn more from failures than from
successes.

My colleagues design tests of structures
to failure, and then are very surprised
when they do fail.

There is little logic for testing specimens
according to a protocol of seismic loading
that will not materialize during an earth-
quake.

Always guess before you calculate.

Westergaard always said: a simple de-
vice yields 8o percent of the truth. (The
rest requires not-so-simple devices.)

Is the exact analysis of an approximate
model good enough as an approximate
analysis of the exact model?

It has been said that it took an age to
understand Aristotle and another age to
forget him. Hardy Cross may have been
forgotten even before he was understood.

A statistician always carries a bomb in
his bag each time he boards a plane be-
cause he figures that the chances of two
passengers doing so on the same flight
would be negligibly small.

Sometimes the silliest drivel comes
adorned with the most arcane mathemat-
ics.

You cannot have everything, nor can
you get something for nothing.
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Cozimleme, birbirleriyle yanisan  seyleri
kiyaslamak icin yapilir, tam ne olacagini 6n-
gormek icin degil.

Iki tir mohendis vardir: bakip dusinmeyen-
ler ve distndp bakmayanlar.

Gergege dayali ifadeler ile yalapsap disin-
celerden dogan anlamsiz mantik ydritmeler
arasindaki farki géremeyen o kadar ¢ok kisi
var ki mihendisligin bir sahte-bilime dénme
riski bulunuyor.

Basarilarimizdan daha ¢ok basanisizliklari-
mizdan 6greniriz.

Meslektaslarim, yapilari gb¢meye zorla-
mak icin deneyler yapip, o yapilar gé¢iince de
cok sasiryorlar.

Gercek bir depremde rastlanmayacak bir
yUkleme protokoliyle numuneler Uzerinde
deney yapmanin pek de bir mantigi yok aslin-
da.

Hesaplamaya ge¢meden énce muhakkak
bir tahminde bulunmaya gayret etmek gere-
Kir.

Westergaard her zaman séyle derdi: basit
bir denklem ile gercegin yuzde seksenine ula-
sabilirsiniz. (Geri kalani ise pek de basit olma-
yan denklemlere ihtiya¢ duyar.)

Yaklasik modelin kesin hesab, kesin mode-
lin yaklasik hesabi kadar iyi midir?

Derler ki; Aristo’yu anlamak icin bir ¢ag,
unutmak icin bir baska cag gerekmistir. Korka-
nm Hardy Cross daha anlagilamadan unutul-
mus olabilir.

[statistik¢i ucaga binecegi zaman yaninda
kendi bombasini gotirir, zira bdylece ayni
ucakta ayni seyi yapacak baska bir yolcu ol-
masi ihtimali yok denilebilecek kadar kiguk
olacaktir.

Kimi zaman en deli sagmasi isler, pek gi-
zemli bir matematikle suslenmis bicimde kar-
simiza gikar.

Her istedigin senin olamaz, herhangi bir
seyi de karsiliksiz alamazsin.

Hicbir zaman geg degildir ama ilerleme icin
risk almak gerexir.



It is never too late but there is no pro-
gress without risk.

Simplicity is a great advantage, but be-
ware of over-simplification. This applies to
verbal or written language as well.

Do not generalize ; rather qualify the
specific circumstances (also, never use the
semi-colon because it gives you away as
someone unable to decide).

The important thing is "how good," not
"how cheap".

Mete S6zen was always erudite, and
intentionally so, and encouraged others
to be likewise. His flamboyance of ex-
pression was probably the trait that he
inherited from his outspoken aunt whose
eloquence once drove someone to write a
book about her. Today, a year after his
passing Mete is remembered by people
whose lives he touched in one way or an-
other because he embodied the clever
epitaphs that adorn his written and spo-
ken legacy. He could show that there was
always another way you could express a
concept, consider a problem or work to-
wards a solution.

The Earthquake Simulator

What will stand the test of time long-
estis, | think, his intuitive grasp that what
drove seismic response was the drift de-
mand embodied in the input motion for
the structural system that it affected.
That he was able to see that truth
through the maze of test results obtained
from the University of Illinois earthquake
“simulator” is a remarkable feat of geni-
us. With that one change, earthquake
structural engineering abandoned the
established notion of force, a fool's er-
rand if ever there was one, and elevated
the drift to its rightful, elevated position.
That is not trend setting; it is knocking
down the walls of a maze to remove con-
fusingly inadequate notions. Displace-

Basitlik bayik avantaj saglar ama asir ba-
sitlestirmeden kaginmak gerekir. Bu kural,
hem sézde, hem yazida gecerlidir.

Genellestirmeyin; onun yerine, 6zel durum-
lan vasiflandirmaya ¢alisin (bir de, noktali
virgul kullanmayin, sizin kararsiz biri oldugu-
nuzu zannederler).

Onemli soru, "ne kadar iyi” oldugudur, "ne
kadar ucuz” oldugu degil

Mete Sozen her zaman ¢ok belagat sahi-
bi bir kisi olmus, baskalarini da ¢yle olmak
icin cesaretlendirmisti. Ifadelerinde rastla-
nan g6z kamastiricr parlaklik, muhtemel ki,
hitabetinden etkilenen birini kendisi hak-
kinda kitap yazmaya sevk etmis, s6zUnU hig
sakinmayan teyzesine gekmisti. Aramizdan
ayrilisindan bir yil sonra buginlerde bile
Mete hala yazili ve s6zIU mirasini sisleyen
zeki kitabeleri cisimlestirerek hayatlarina
dokundugu kisilerce hatirlanmakta. Defa-
larca gosterdigi gibi, bir kavrami dile getir-
menin, bir problemi ele almanin ve bir ¢o-
zUm Uzerinde calismanin hep bir bagka yolu
vard.

Deprem Benzetimci Sarsma Tablasi
Bana oyle geliyor ki Mete'nin yaptiklari
arasinda en kalici katki, yapinin deprem
tepkisini belirleyen esas ogenin, Uzerine
etkiyen yer hareketinin ortaya c¢ikardigi
otelenme talebi oldugu hakkinda 6nsezile-
riyle gelistirdigi kavrayistir. Isabetli 6ngori-
sune, lllinois  Universitesi'nin  deprem
“benzetimcisi’nde Uretilmis onca deney
sonucunun olusturdugu labirent icerisinde
yolunu kaybetmeden ulasabilmis olmasi
ise, dahiyane bir basaridir. Bu tek dedisiklik
sonucu yapisal deprem muihendisligi, ancak
abesle istigal olarak adlandirilabilecek kuv-
vet mefhumunu terk edip, 6telenmeyi hak-
kettigi konuma yUkseltmistir. Yaptigi, sade-
ce yeni bir moda gikartmak degil, kafa ka-
rstirici yetersizlikteki kavramlari ortadan
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ment begat force, not vice versa was the
final way he put the concept into plain
language.

The shake table (or earthquake simu-
lator as it was then called) was installed
inside the structural test lab at Uol in
1967. Although elementary by today’s
standards because it was uni-directional,
it was the series of tests that were con-
ducted on this platform under his guid-
ance that served as seminal ideas for
many current practices in earthquake
engineering.

The first series of tests on the shake
table were done by T.Takeda, a visiting
scholar from the Japanese construction

kaldirmak icin labirentin duvarlarini yik-
maktir. En sonunda ulastigi noktayr sarih
bir sekilde soyle ifade etmistir: 6telenme
kuvvete yol acar, kuvvet dtelenmeye degil.

Sarsma tablasi (ya da o zamanki adiyla
deprem benzetimcisi) , lllinois Universitesi
yap! laboratuvarina 1967 yilinda kurulmus-
tu. Tek boyutlu oldugu igin simdiki stan-
dartlara kiyasla yalin kalsa da, ginimuzde
deprem muhendisligi kapsaminda gecerli
kabul edilen uygulamalarin gogunun fikir
tohumlari, o tabla Uzerinde Mete'nin kila-
vuzlugunda gergeklestirilen bir dizi deneyle
atilmistl.

Sarsma tablasi Uzerindeki ilk deneyler,
Japon insaat sirketi Ohbayashi Gumi'den

m

Sozen, Otani, Gilkan, Nielsen (1968)
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company Ohbayashi Gumi. Mete would
later write:

In addition to his success with the hys-
teresis definition there was a very interest-
ing aspect of Takeda’s results that did not
demand attention at the time. Every speci-
men was subjected to a series of increasing
ground-motion levels. All his specimens
yielded in the first test. Increasing the level
of ground motion was accompanied by
trivial increase in base shear force but as
much as four-fold increase in lateral dis-
placement. The response force did not in-
crease with increasing ground motion.
That made sense in terms of the elasto-
plastic vision. The force should not in-
crease. But if the earthquake demand was
a force, why did it not increase if only a
little in successive test runs with higher
base accelerations and push the mass off
the test platform? Could it be that the de-
mand was displacement? Could it be that,
at least in the specimens tested, it was the
displacement that begat force and it was
not the force that begat displacement?
That question was not considered. All
members of the research team were fo-
cused on the complexity and success of the
hysteresis rules in calculating force and
displacement response (Takeda 1970).

Gilkan, who had been helping Takeda
with the initial experiments, started his
own research by re-examining Takeda’s
results in the static environment using a
model one-bay one-story frame by carrying
out what we now call pseudo-dynamic
testing. It is justifiable to presume that his
intimate experience with tests under static
cyclic loading convinced him to approach
the problem of force reduction from a sim-
pler viewpoint rather than facing the chal-
lenge of simulating every single response
loop. He had had to face the differences
between the actual and the specified. In

gelen ziyaretci arastirmaci T. Takeda tara-
findan gerceklestiriimisti. Mete sonralari
soyle yazmistir:

Histeresiz (gecikim) tanimindaki basarisinin
yani sira, Takeda'nin sonuglarinda o zaman
pek dikkat cekmemis bir husus daha vard..
Her numune giderek artan siddette bir dizi yer
hareketine tabi tutuluyordu. Tim numuneler-
de daha ilk deneyde akma gézleniyordu. Yer
hareketinin siddetini arttirmak taban kesme
kuvvetinde beklenebilir bir artisa yol agarken,
yanal 6telenmede dért kata varan artislarla
karsilasiyorduk. Tepki kuvvetinin yer hareketi
arttikca artmiyor olmas, elastoplastik modele
gébre akla yatkind. Kuvvetin bir st siniri ol-
maliydi. Peki eGer deprem talebi denen sey bir
kuvvetse, neden bu kuvvet yer ivmeleri arttik-
¢a biraz olsun artip kitleyi tabla disina atmi-
yordu? Talep aslinda ételenme olabilir miydi?
Hi¢ degilse denenen numuneler icin, dtelen-
meye yol acan sey kuvvet degil de, kuvvete
yol acan sey ételenme olabilir miydi? Bu soru
gindeme gelmemisti. Arastirma takiminin
tim Uyeleri, kuvvet ve Gtelenme tepkilerinin
basariyla hesaplanmasina yardimci olan kar-
masik histeresiz (gecikim) kurallarina odaklan-
misti (Takeda, 1970).

llk deneylerde Takeda’ya yardimci olan
Gulkan, kendi arastirmalarina, Takeda'nin
elde ettigi sonuglar simdilerde sézde-dinamik
dedigimiz statik ortamda, tek aciklikli bir er-
ceve modeli Uzerinde irdeleyerek basladi. Sa-
ninm cevrimsel statik yikleme deneyleriyle
yakin iliskisi sayesinde, kuvvetteki azalmayi
ele alirken, her bir yuk ¢evrimini bire bir ben-
zestirmek yerine konuyu daha basit bir bakis
agisi ile ele almaya yonelmisti. Gulkan, ne de
olsq, istenen ve olan arasindaki farkliliklarla
daha énce yuzlesmek zorunda kalmisti. Geri-
ye dénip bakildiginda, se¢imini dogrusaldisi
yerine dogrusal modellerden yana kullanma-
s, onceki deneyimleriyle ilintilendirilebilir.
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retrospect, it may be surmised that his ex-
perience made him prefer linear rather
than nonlinear models. The linear model
required force suppression. In the late six-
ties, that was being done in Newmark’s
trail reducing the linear force response by a
factor related to the definition of ductility.
It worked elegantly but it did not explain
why the reduction was being made. It had
been done in terms of energy absorption
for blast loading but for cycled loading it
left something to be desired especially af-
ter Takeda made the hysteresis explicit.
Still operating in the single-cycle mode,
Gilkan moved toward a substance-that-
which-reduces-the-response and  using
Jacobsen’s idealization was honest enough
to call it not damping but “substitute
damping.” To call it “fake” damping would
not have been quite proper. The hope was
that once substitute damping was defined
it could be used as equivalent viscous
damping in linear analysis.

Experiments with one-story, one-bay
frames had confirmed that the maximum
dynamic response of reinforced concrete
structures that can be represented by
single-degree-of freedom systems can be
approximated by linear response analysis
using a reduced stiffness and a
«substitute damping» related to hyster-
etic properties of reinforced concrete. A
procedure was presented to determine
the design base shear for an assumed
ductility and a given ground motion or
“design spectrum.”

The main purpose of the proposed
«substitute damping method» is to pro-
vide a simple vehicle for understanding
the overall effects of inelastic response
(increase in displacement and possible
reduction in force) in reinforced concrete.
It also emphasized that ductility by itself
is not sufficient to interpret the behavior
40

Dogrusal modelde kuvvetin sinirlandiriimasi
gerekiyordu: altmislarin sonlarinda Newmark
'In izinden giderek yapilan, sineklik tanimina
bagl bir katsayr ile dogrusal modelden he-
saplanan kuvvetin azaltimasiydi. Yontem
zarif bir bicimde calismakla birlikte, neden
kuvvetin azaltiimasi gerektigini aciklamiyor-
du. Onceleri patlama yikleri sirasinda enerji
séndmlemeye karsilik yapilmis olsa da, 6zel-
likle histeresiz cevrimi Takeda tarafindan orta-
ya konduktan sonra, cevrimsel yukler igin ye-
tersiz kaliyordu. Tek bir cevrimde kalmaya
devam eden Gdilkan, giderek "tepkiyi azaltan
biresasa” dogru kaydi ve Jacobsen'in idealles-
tirmesini kullanarak bunun adina sénim yeri-
ne dirist bicimde "kurmaca sénim” dedi.
"Sahte s6nim” deyimini kullanmak pek yerin-
de olmazdi Umit edilen oydu ki ‘kurmaca
s6num’ tanimlanabilirse, dogrusal ¢bzimle-
melerde akiskan (viskoz) sézum yerine kulla-
nilabilecekti

Tek katli, tek aciklikli cercevelerle ger-
ceklestirilen deneyler, betonarme yapilarda
ortaya ¢ikacak en buyik deprem tepkisinin,
azaltilmis rijitlik ve histeresiz 6zelliklerinden
tiretilmis ‘kurmaca s6nim’ ile insa edilen
tek serbestlik dereceli dogrusal bir modelle
yaklasik hesabinin yapilabilecegini goster-
misti. Sonug olarak gelistirilen yontemle,
kabul edilen bir suneklik icin belirli bir yer
hareketi ya da “tasarim spektrumu” igin
taban kesme kuvvetinin tasarimda kullani-
lacak degeri belirlenebiliyordu.

Onerilen ‘kurmaca sonum yontemi'nin
amaci, elastikotesi davranigin ortaya cikar-
digi (6telenmede artis ve kuvvete azalma
benzeri) genel etkileri anlamak icin basit bir
arag saglamakti. Bir yandan da, betonarme
yapilarin davranisini yorumlamakta stnekli-
gin tek basina yeterli olmayacagini vurgulu-
yordu. lkame sénum kavrami daha sonra
Shibata tarafinda duzlem cergevelere ge-



of reinforced concrete structures.

The substitute damping concept was
later extended by Shibata to plane
frames. The earthquake simulator served
as the primary tool that helped in the de-
velopment of displacement-driven design
of multistory frames.

Away from the Ivory Towers of the
Academia

In recent years, Mete's interest shifted
increasingly to Turkey because recurring
earthquakes during the last decades had
caused excessive losses of lives and prop-
erty. His students focused on identifying
the root causes of abject building failures,
and in developing feasible remedies for
combating them. He participated in field
reconnaissance teams, guided programs
to develop a large archive of Turkish
building stock seismic performance rec-
ords. Some of them are accessible at the
hub that Purdue University has set up:

https://datacenterhub.orgresources/14152

His complaint was that, even though
the national knowhow and technical re-
sources were sufficient, the building de-
livery process still did not manage to pro-
vide safety for the average homeowner.
The clip below shows the excerpts from
aninterview.

By Way of Summing Up

For nearly sixty years, Mete managed
to simplify notoriously persistent prob-
lems to forms that could be handled by
engineers in ways they could understand.
The equivalent frame approach to slab
design is still a part of everyday practice
in an age when finite element solutions
are generally conceived as the only cor-
rect procedure that engineers should use.
The substitute damping method, com-
plemented by the substitute frame ex-
tension are still accurate tools to derive
drift demands in frames. His cautionary

nellestirildi. Deprem benzetimcisi, ok katl
cercevelerin Gtelenme esasl tasariminda

temel gereg rolinU oynamisti.

Akademinin Fildisi Kulelerinden

Uzakta

Son yillarda Mete'nin ilgisi artan bir bi-
¢imde Turkiye'ye odaklanmisti, cinkU geg-
mis onyillarda tekrarlanarak meydana gel-
mis depremlerde cok sayida can ve mal
kaybi yasanmisti. Ogrencileri, utang verici
yikimlarin temelinde yatan etkenleri belir-
lemeye ve onlarla savasmak icin uygulana-
bilir careler gelistirmeye odaklanmiglardi.
Mete deprem sonrasi incelemeler igin saha
calismalarina katiliyor, Turkiye'deki bina
stogunun deprem perfomansina dair kap-
samli bir arsivi ortaya gikartmayi hedefle-
yen programlara destek veriyordu. Calis-
malarinin  bazilarina, Purdue Universite-
si'nce olusturulan dijital ortamdan erisilebi-
lir:

https://datacenterhub.org/resources/i4152
Mete'nin en bUyuk sikayeti ise, ulusal bilgi
birikimi ve teknik kaynaklar yeterli olmasina
karsin, bina insaati sirecinin ortalama ev
sahibine yeterli givenlik saglayamiyor ol-
masiydr.

Sonlandirirken

Yaklasik altmis yil boyunca Mete, inatgi-
liklar dolayisiyla adlari kotiye ¢ikmis prob-
lemleri dize getirerek, onlari muhendislerce
anlasilip ele alinabilecek bigcimlerde basit-
lestirmeyi becerebilmisti. Doseme tasarimi
icin gelistirdigi ‘esdeger cergeve’ yaklasimi,
sonlu eleman modellerinin mUhendislerce
kullanilabilecek tek dogru yontem olarak
algilandigr cagimizda bile, hala gundelik
uygulamalarin bir parcasi olmayi sordiru-
yor. ‘Kurmaca sénim’ yéntemi ve ona eslik
eden ‘kurmaca cerceve’ eklemesi, cerceve-
lerde &telenme taleplerini belirlemekte
yeterli dogruluk saglamaya devam ediyor.
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advice against placing much emphasis on
strain as measure for performance must
be remembered by us all because strain is
a fickle, local variable that can be pulled
in any direction by any assumption. He
had run enough experiments in the lab to
know that.

Yes, simple is elegant and easy but it
takes genius to uncover it. Mete, friend,
savant, mentor to many of us, had it. We
all owe him much because he passed
what he knew to many.
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Birim sekildegisimin performans 06lgitu
olarak kullaniimasina dikkat edilmesi ge-
rektigi yolunda 6Gudu hepimizin aklinda
olmali. Mete, birim sekildegisimin, istenen
kabulle istenen yone cekilebilecek, oynak
bir yerel degisken oldugunu bilecek kadar
laboratuvar deneyi yapmisti.

Evet, basitlik zariftir. Ama ona ulasmak
deha gerektirir. Birgogumuzun akil hocas
olmus, bilge dostum Mete'de boyle bir de-
ha vardi. Bize bildiklerini 6grettigi igin min-

nettarz.




REMINISCENCES
ANIMSAMALAR

Sharon L. Wood

Experience gives us the perspective to
know how much of our success is a result
of luck, rather than personal effort or
strategic planning. My good fortune to
work with Mete as a graduate student is a
case in point. | arrived at the University
of Illinois in August 1982 with two goals:
(1) work as a structural designer after
completing my MS and (2) learn more
about structural steel design. However, it
only took one course with Mete (design
of reinforced concrete slabs during my
first semester) to alter my career plan
completely. Within a few months, Mete
was my PhD advisor and | was following
Cathy French’s example by designing,
constructing, and testing small-scale re-
inforced concrete frames on the earth-
quake simulator.

Mete was not just an outstanding
teacher and a creative engineer; he cared
deeply about his students. Through the
rest of my career, Mete continued to
serve as a mentor, an advisor, and most
importantly, a friend. | can still hear him
telling me to “question calculation” when
| believed the results of my analyses, but
had not thought carefully about the rami-
fications. His other favorite saying was,
“writing is rewriting,” which proved true
with annoying frequency.

Mete inspired excellence in his stu-
dents, but what | admired most was his
restless curiosity and his ability to consid-
er problems from many different per-

TecrUbe bize, basarilarimizin ne kadari-
nin kisisel gayret yahut stratejik planlama
yerine sansimizin bir sonucu oldugunu de-
gerlendirebilecegimiz perspektifi kazandi-
rir. Sansi yaver giden bir lisansUsty 6grenci
olarak Mete ile calisma firsati yakalamam
bunun igin iyi bir drnektir. 1982 yilinin Agus-
tos ayinda lllinois Universitesi’ne gittigimde
akhimda iki sey vardi: (1) yUksek lisansimi
tamamladiktan sonra yapi tasarimcisi ola-
rak calismak, (2) celik yapi tasarimi hakkin-
da daha ¢ok sey 6grenmek. Gelgelelim Me-
te’den aldigim tek bir ders bile (ilk yariyilim-
da kayit oldugum betonarme plak tasarimi
dersi) kariyer planlarimi timuyle degistir-
meme yetti. Birkag ay icinde Mete doktora
tezimin danismani olmustu, ben de Cathy
French’in yolunda giderek kuguk olgekli
betonarme cerceveler tasarliyor, tasarla-
diklarimi Gretiyor ve bunlari deprem benze-
timicisi Uzerinde deniyordum.

Mete, mthis bir 6gretmen ve yaratici bir
mUhendis olmasinin yani sira, 6grencilerini
derinden umursayan biriydi. Kariyerimin
geri kalaninda da akil hocam, danismanim
ve dostum olmaya devam etti. Hesapla-
rimla bulduklarima inandigim ama bulduk-
larimin sonuglarini pek dikkatli irdelemedi-
gimde, bana “hesabini sorgula” deyisi, ku-
laklarimdan gitmiyor. Sevdigi bir diger de-
yis olan “yazmak, yeniden yazmaktir” da
defalarca kez dogru gikmistir.

Ogrencilerine mukemmellige dykunme-
leri icin surekli ilham veren Mete'nin en
hayranlik duydugum ozellikleri, dur durak
bilmeyen meraki ve sorunlar farkli pers-
pektiflerle ele alabilme becerisiydi. Profe-
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spectives. Long after | had become a full
professor, he challenged me to think
about how sensing technologies devel-
oped for other engineering disciplines
could be used in structural engineering.
He inspired me to think outside the box,
which led to some of the most creative
work of my career.

| am eternally grateful, and feel espe-
cially lucky, for the role Mete played in
my life. And | know he played a similar
role in the lives of all of his students.

sér olmamin Uzerinden ¢okca zaman geg-
tikten sonra dahi, bagska mihendislik disip-
linleri icin gelistirilen algilama teknolojileri-
nin yapi mUhendisliginde nasil kullanilabile-
ceklerini distnmem icin beni heyecanlan-
dirdi. Kaliplarin disinda didsinmeme ilham
vererek, kariyerimin en yaratici islerini orta-
ya gtkarmama yardim etti.

Mete'nin hayatimda oynadigi rol igin
kendimi cok sansli hissediyorum ve ona
sonsuza dek minnettarim. Biliyorum ki tim
6grencilerinin hayatlarinda benzer roller

oynadi.

“*When that brilliant , black bearded giant walked into my office just after the San Fer-
nando earthquake, | could never have predicted that over the years he would become my
dearest friend , teacher, mentor, confidant, and supporter. But my bosses and | recogni-
zed from the first days that he was indeed, someone very special. He was the only true ge-
nius | ever worked with. Time and again, he would take a complex problem that seemed
insoluble and restructure it into parts that fit together perfectly in a simple direct solu-
tion.”

"O muthig zeki, siyah sakalli dev San Fernando depreminin hemen ardindan ofisime girdi-
ginde, yillarierisinde en yakin dostum, 6gretmenim, akil hocam, sirdagim ve destekgim olaca-
gi aklima gelmezdi. Ama hem patronlarim hem de ben daha ilk ginlerden onun ¢zel bir insan
oldugunu anlamustik. Birlikte calistigim tek gercek dahi Mete idi. Defalarca sahit oldugum gibi,
¢6zUmsUz goziken bir sorunu ele alip, onu bir yapbozun birbirlerine tam uyan parcalarn haline
ayristirarak basit ¢cézomler Uretilebilir hale getirebilirdi.”

Jim Lefter
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METE’S DRIFT DRIVEN DESIGN
METE'NIN OTELENME ESASLI TASARIMI

Santiago Pujol, Ayhan Irfanoglu

Introduction

Mete’s great insight in Earthquake En-
gineering is realized quickly by examining
the clarity of questions he addressed
through his research:

1. Given a building structure and ex-
pected ground motion, how much would
you expect the building to drift?

2. If the intensity of the ground motion
doubles, does drift double?

3. If that is the case, does that imply
that a second motion with similar intensi-
ty (relative to the first) produces no addi-
tional drift?

4. Would increasing the strength of the
structure lead to a reduction in drift?

These questions are essential to earth-
quake engineering, especially in the light
of Mete’s own idea that we ought to fo-
cus design for earthquake demands on
reducing drift to limit damage, not on
strength. This idea sets up earthquake
engineering in a remarkably crisp form:
drift demand should not exceed drift ca-
pacity, the drift causing intolerable dam-
age to the building and its contents. How
often do we find investigations, based on
‘observation without preconception,’ de-
signed to investigate these ideas directly?
Not often. Yet they are at the very center
of the earthquake problem.

Mete’s work of decades
Mete realized early on that he needed
to see with his own eyes how structures

Girig

Mete'nin Deprem Muhendisligiyle ilgili
derin icgorusu, arastirmalarinda ele aldig
sorularin agikligindan anlasiimaktadir:

1. Bir bina ve ona etkimesi beklenen yer
hareketi g6z 6nine alindiginda, binanin ne
kadar 6telenmesi beklenir?

2. Yer hareketinin siddeti ikiye katlanirsa,
otelenme de iki katina gikar mi?

3. Eger yukaridaki 6nerme dogruysa,
birincisine gore benzer siddete sahip ikinci
bir yer hareketinin ek bir 6telenmeye sebep
olmayacagi sdylenebilir mi?

4. Yapinin dayaniminin arttinlmasi ote-
lenmede bir azalmaya yol agar mi?

Bu sorular, ozellikle de Mete'nin depre-
me dayanikli tasarimda zararn sinirlandir-
mak igin dayanimr arttirmaya degil otelen-
meyi azaltmaya odaklanmamiz gerektigi
fikri 151ginda, deprem muhendisligi icin te-
mel sorulardir. Bu fikir, deprem mihendisli-
ginin ashni dikkat cekici derecede net bir
bigimde ortaya koymaktadir: otelenme
talebi 6telenme kapasitesini agsmamalidir,
zira Otelenme, bina ve bina bilesenlerinde
kabul edilemez bir hasara neden olur. Bu
fikirleri dogrudan arastirmak igin “6nyar-
gisiz gozlem"i esas alarak tasarlanan aras-
tirmalara ne siklikla rastliyoruz? Pek degil.
Oysa yukarndaki sorular, deprem sorunu-
nun tam merkezinde bulunuyorlar.

Mete’'nin onlarca yillik galismasi
Depremi anlamak icin yapilarin deprem-
de nasil davrandigini kisinin kendi gozleriy-
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Figure 1. SDOF oscillator tested by Takeda. / Sekil 2. Takeda’nin kullandigi TSD salingag.

respond to earthquakes to be able to un-
derstand. He often said there are two
types of engineers: those who look and
those who think. He would also say that
he would have a hard time giving up ei-
ther his ability to see or his ability to
think. To ‘see,” he commissioned the fab-
rication of his own earthquake simulator.
And one of the first things he did with it
was to study a single degree of freedom
oscillator - an SDOF. An SDOF is the sim-
plest structure there is: a lumped mass
and a spring. He often called it a ‘lollipop’
emphasizing its simplicity. In 1970, he
fabricated and tested reinforced concrete
SDOFs with the help of T. Takeda (Figure
1). With this work Mete and Takeda de-
veloped detailed ‘rules’ capable of de-
scribing every move —so to speak- of an
RC oscillator responding to earthquake
demands. Their main goal was to figure
out how strong the oscillator needed to
be to survive a given quake. But later
Mete would write of his own work:

"With increases in intensity [...] the
measured [...] force tended to remain con-
stant [...]” while “[...] drift increased more
or less linearly’[...]"
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le gormesi gerektigini oldukca erken fark
eden Mete, siklikla iki tir miUhendis oldu-
gundan s6z ederdi: bakanlar ve dusunenler.
Kendi adina, gérme veya disinme yetileri-
nin herhangi birinden vazge¢mekte cok
zorlanacagini da sdylerdi. Gormek igin,
kendi deprem benzetimcisini imal ettirmis-
tir. Bu benzetimciyle yaptigi ilk seylerden
biri ise, tek serbestlik dereceli (TSD) salin-
gacl (osilatory) galismak olmustur. TSD bir
sistem, olabilecek en basit yapidir: tek bir
noktada toplanmis bir kutle ile bir yaydan
olusur. Mete sik sik bu sistemin sadeligini
vurgulamak igin onu 'lolipop' olarak adlan-
dirirdi. 1g70 yilinda T. Takeda'nin da yardi-
miyla betonarme TSD sistemler Uretip bun-
larin Uzerinde deneyler gerceklestirmistir
(Sekil 1). Bu calisma ile Mete ve Takeda,
deprem taleplerine cevap veren betonar-
me bir TSD salingagin her hareketini agikla-
yabilen ayrnintili “kurallar” gelistirirler. Asil
amaclar, belirli bir depremde ayakta kala-
bilmesi i¢in salingagin dayaniminin ne ol-
masi gerektigini bulmaktir. Ancak Mete
daha sonralari bu konu hakkinda asagidaki
ifadeleri yazacaktir:

"Siddetteki artisla beraber [...] 6lcilen [...]
kuvvet sabit kalmaya meyilli [...]" iken "[...]



"Takeda and his co-workers [...]” were
“[...] preoccupied with [...] force” and "[...]
did not emphasize [...] a direct relationship
between [...] intensity and [...] drift [...]
independent of strength.”

So, right off the bat, once informed by
direct observation, Mete produced evi-
dence to address questions 2, 3 and 4
above: independent of strength, drift was
observed to be proportional to intensity,
doubling intensity led to double the drift,
and repeats of similar intensity did not
always lead to extra drift.

These observations may seem trivial
but they are not. Mete’s clarity may make
them sound trivial, but the problem at
hand is difficult. We are talking about
complex nonlinear devices composed of
cement paste, aggregates, and reinforc-
ing bars. They crack, spall, yield, and
change from one instant to the next as
they move. Yet doubling the intensity of
the ground motion (within a wide range)
leads to doubling the drift almost as if the
system was linear, and this trend is fairly
insensitive to strength [except for short-
period structures for which strength can
be of help especially for high-intensity
motion]. Today, nearly five decades later,
these concepts seem foreign to many in
the profession who are still obsessed with
force-based design.

But Mete would not stop there. He
knew the SDOF is “easy to implement”
but “hard to believe.” So he, with his stu-
dents, built and tested dozens of scaled
frame and wall structures (Figure 2) with
multiple degrees of freedom (MDOF).
These structures helped him confirm
what he saw with Takeda, and helped
him see that the deformed shapes of line-
ar and nonlinear structures resemble one
another, making it simple to extrapolate
the SDOF to the MDOF.

otelenme yaklasik dogrusal olarak artmisti
[.]"

"Takeda ve meslektaslari [...] kuvvete [...]
odaklanmislard) ve siddet ile [...] &telenme
[...] arasinda, [...] dayanimdan bagimsiz [...]
dogrudan bir iliskiyi vurgulamadilar. ”

Yani Mete, dogrudan gozlemlere daya-
narak daha isin baginda yukaridaki 2, 3 ve 4
numarall sorulara cevap verecek kanitlar
Uretmistir: dayanimdan bagimsiz bigimde
otelenme siddetle orantili olarak artmakta-
dir, siddetin iki katina ¢ikmasi dtelenmeyi
de iki katina c¢ikartmaktadir, benzer siddet-
te her yeniden yUkleme mutlaka daha fazla
otelenmeye yol agmamaktadir.

Bu gozlemler belki siradan gorunebilir,
ancak kesinlikle dyle degiller. Mete'nin ifa-
desindeki netlik onlarin siradan gorinmele-
rine yol acabilecek olsa da aslinda eldeki
problem oldukga karmasiktir. Cimento ha-
muru, agrega ve donatilardan olusan, kar-
maslk, dogrusalliktan uzak sistemlerden
bahsediyoruz. Bu sistemler hareket ettikle-
rinde catlarlar, dokolrler, akarlar ve bir
andan digerine degisiklik gosterirler. Yine
de yer hareketi siddeti iki katina ¢iktiginda
(genis bir aralik igin) otelenme de, sanki
sistem dogrusalmis gibi, iki katina cikar;
Ustelik bu egilim dayanimdan bagimsiz go-
zukmektedir [kisa periyotlu yapilar disinda,
ki bunlarda dayanim ¢zellikle guglu yer ha-
reketlerinde yarar saglayabilir]. Yaklasik elli
yil sonra bugin bile yukaridaki kavramlar,
kuvvete dayali tasarima takilip kalan birgok
meslektasimiza uzak goriniyor.

Elbette Mete bu noktada kalmaz. TSD
sistemin  “uygulamasi  kolay”  fakat
“inanmasi zor” oldugunu biliyordur. Bu yiz-
den ogrencileriyle birlikte, ok serbestlik
dereceli (CSD), ¢lceklendirilmis, duzineler-
ce cerceve ve duvar yapilar (Sekil 2) Uretip
Uzerlerinde deneyler gerceklestirir. Bu ya-
pilar, Takeda ile gorduklerini onaylamasina
yardimci olur; dogrusal ve dogrusal olma-
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Figure 2. MDOF test structure. [ Sekil 2. CSD deney numunesi.

Working with H. Cecen (1979), Mete
addressed directly a question of much
relevance today: if a structure does not
fail but cracks, yields, and softens during
ground motion, does it drift more in a
second motion than a similar but pristine
structure does? (This is question 3 above).
It is not an exaggeration to say that be-
cause engineers lacked confidence to ad-
dress it, nearly 60% of the buildings in
downtown Christchurch, New Zealand
were demolished after surviving, many in
good shape, a strong ground motion in
2011 [that followed an initial less de-
manding motion in 2010]. What would
happen in a large urban area like Istanbul
or San Francisco if 3 out of 5 buildings
have to be torn down after they survive
an earthquake? What economic system
can afford that today? As Mete said with
confidence when a similar argument put

48

yan yapilarin sekil degistirmis bicimlerinin
birbirine benzer oldugunu gorerek, TSD
sistemin CSD sisteme uyarlanmasini kolay-
lastirir.

H. Cecen (1979) ile birlikte calisirken, bu-
gun bile guncelligini koruyan bir soruya
yanit arar: eger yer hareketi sirasinda bir
yap! go¢mez ancak catlar, akar ve yumu-
sarsa, ikinci bir sarsinti oldugunda kendisi-
ne benzer fakat bozulmamis bir yapiya go-
re daha fazla dtelenme yapar mi? (Bu, yu-
karndaki 3. sorudur). Yeni Zelanda'nin
Christchurch sehir merkezindeki binalarin
neredeyse % 60'inin, [2010 yilindaki daha
dusUk seviyede bir depremin ardindan]
2011 yilinda gu¢lU bir yer hareketini atlat-
tiktan sonra, ve birgogu iyi durumda olma-
sina ragmen, muhendislerin bu soruya gu-
venle cevap verememeleri dolayisiyla yikil-
digini séylemek abarti sayilmaz. Depremi
atlatmasina ragmen her 5 binadan 3'0 yeni-
den yapilmak icin yikilmak zorunda kalirsa,



into question the safety of hundreds of
buildings owned by the County of L.A. in
the 1990s, in the absence of failures,
cracking and yielding do not always make
well-detailed structures less safe. His
confidence was rooted in experience.

Mete and H. Cecen subjected a well-
detailed scaled RC frame structure to sev-
en simulated ground motions. Input mo-
tion intensity was increased from simula-
tion to simulation except in one instance
in which two consecutive input motions
had equal intensity. No increase in dis-
placement occurred in the repeated mo-
tion suggesting that softening does not
always translate into more drift. A second
frame structure was subjected to three
simulated motions. In the last simula-
tions, both frames were subjected to
nearly identical ground motions. At the
start of those last simulations one frame
had gone through six previous motions
while the other had gone through two
only. They had different cracking pat-
terns, they had experienced different de-
formations, and their stiffnesses, having
been nearly equal at the beginning, were
by then different. Figure 3 shows dis-
placements measured at roof level for
each frame.

The similarities between the two rec-
ords are remarkable. The observations
implied a number of things that most of
the literature available does not always
make clear even today:

® ground motion duration is not al-
ways critical,

(2 aftershocks are not always critical,

(® cracking often needs no more than
cosmetic repair,

® loss of ‘stiffness’ is no loss at all.

Mete was too careful to offer all these
statements from a handful of tests. He
and H. Cegen instead crafted a cautious

Istanbul veya San Fransisko gibi bUyuk
kentlerde durum nice olur? Bugin hangi
ekonomik sistemin mali gucU buna yetebi-
lir? Benzer bir sorgulama 1990’larda Los
Angeles yerel yonetimine ait yUzlerce bina-
nin gUvenilirligini mercek altina aldiginda,
Mete'nin givenle ifade ettigi husus, binada
gogme olmamasi durumunda, catlama ve
akmalarin iyi detaylandiriimis yapilari illa
daha az gUvenli hale getirmedigi olmustur.
Onun bu guveni, kendi deneyimlerinden
kaynaklaniyordu.

Mete ve H. Cegen, iyi detaylandinlmis bir
Olcekli betonarme cerceve yapisina yedi
adet yer hareketi etki ettirirler. Etkitilen yer
hareketlerinin siddetleri, ardisik ikisinin esit
siddete sahip oldugu tek bir durum haric,
gittikge arttinlir. Tekrarlanan yer hareketle-
rinde yapinin ¢telenmesinde herhangi bir
artis olmamasi, yapidaki yumusamanin illa
daha fazla otelenmeye doénusmedigini
énermektedir. Ikinci bir cerceve yapi ise U¢
yer hareketine tabi tutulur. En son deneyde
her iki cerceve de hemen hemen ayni yer
hareketlerine maruz birakilmistir. Bu es
benzetimlerin baslangicinda, ilk cergeve
daha once alti yer hareketini atlatmisken,
diger gerceve ise sadece iki yer hareketini
atlatmistir. Onceki sarsintilar  dolayisiyla
cercevelerde farkli catlak oruntuleri olus-
mus, farkli sekildegisimler ortaya ¢ikmis ve
cercevelerin  baslangicta neredeyse esit
olan rijitlikleri bu asamada artik farkllas-
mistir. Sekil 3, her bir gergeve icin ¢ati sevi-
yesinde 6lculen otelenmeleri gostermekte-
dir.

ki kayit arasindaki benzerlikler ok dik-
kat cekicidir. Gozlemler, mevcut yazinda
yer alan ¢ogu calismanin bugin bile her
zaman netlestiremedigi bircok noktaya
isaret etmektedir:

@ yer hareketinin suresi her zaman kritik
degildir,

@ artg sarsintilar her zaman  kritik
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conclusion saying that in their tests previ-
ous displacement history did not affect
earthquake drift. Again, this conclusion
and the implications above are plausible
only in the absence of failure. Once
something in the structure fails, drift can
‘unravel” and increase at constant intensi-
ty.

Notice that both records in Figure 3
start from zero, indicating measurements
were relative to displacements present at
the start of the simulations shown. These
initial displacements caused by previous
motions were nearly an order of magni-
tude smaller than the displacements in
Figure 3. Yet they were not equal in Mod-
els 1 and 2. It is conceivable that differ-
ences in permanent drift may lead to
differences in total accumulated drift
larger than what is implied by Figure 3.
Nevertheless, if building contents are
repaired without ‘replumbing’ the build-
ing (a difficult feat), increase in drift may
be a better indicator of potential for addi-
tional damage than total (accumulated)
drift.

One may ask: but does repeated de-
mand not cause failure as in the case of
the child bending a paper clip back and
forth? The idea here is that such possibil-

degildir,

(® catlaklar genellikle kozmetik onarim-
dan daha fazlasina ihtiyac duymaz,

® ‘rijitlik’ kaybi pek de kayip sayilmaz.

Tom bu agiklamalari bir avug deneye
dayanarak ortaya koyma konusunda cok
dikkatli davranan Mete ve H. Cecen, bir
deneyden 6nce yapida olusmus otelenme-
lerin, o deneyde gozledikleri deprem &te-
lenmesini etkilemedigini soyleyerek tem-
kinli bir ifade kullanirlar. Yine vurgulamak
gerekir ki, bu sonug ve yukaridaki ¢gikarim-
lar, sadece go¢menin olusmadigr durumda
gecerlidir. Yapida bir unsur goctigunde,
Otelenme corap sokiugu gibi ilerleyip, dep-
rem siddeti ayni kalsa da artar.

Sekil 3'teki kayitlar sifirdan baslamakta-
dir ve benzetimin basinda numunelerde
halihazirda varolan 6telenmelerin Uzerine
gozlenen otelenmelerdir. Daha 6nce uygu-
lanan yer hareketlerinden dolayl numune-
lerde olusan Gtelenmeler, Sekil 3'te verilen
Otelenmelerin neredeyse 10’'da 1 oraninda
daha azlardir. Yalniz iki numunede, 6nce-
den kalan otelenmeler esit miktarda degil-
lerdir. Kalici otelenmelerdeki bu farklar,
toplam birikmis kalici 6telenmelerde, Sekil
3'in ima ettiginden daha buyuk farklara yol
acabilirler. Bununla beraber, eger binanin
icindekiler bina sakule getirilmeden (ki zor
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Figure 3. Measurements by H. Cecen. [ Sekil 3. H. Cecen’in dl¢cimleri.
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Measured Drift

Calculated Drift

Figure 4. Comparisons of results from Mete’s
velocity of displacement and measurements
from dynamic seismic simulations /
Sekil 4. Mete’nin énerdigi 6telenmenin hizi ba-
gintisindan ve dinamik deprem deneylerinden
elde edilen ételenmelerin karsilastirilmasi
[yatay: hesaplanan, disey: 6l¢ilen]

ity is to be considered through what Mete
called drift capacity. Drift capacity is ob-
tained from tests of structural and non-
structural components subjected to ra-
ther demanding numbers of cycles of in-
creasing amplitude until failure s
reached. The drift at failure is the drift
capacity of the component. If drift de-
mand and capacity are sufficiently differ-
ent, failure is assumed unlikely and dam-
age accumulation, if any, unimportant.
To go back to the paper clip metaphor: if
the repeated bending occurs at small an-
gles, breaking the clip takes too much
patience and time to bother trying.

The other obvious question is: why the
structure, softened by previous ground
motion, does not drift more? Mete’s an-
swer was that the effects of softening are
offset by increases in damping. That idea
gave origin to his ‘equivalent damping’
that he formulated with P. Gilkan (29731,
1974) and his ‘Substitute Structure’ con-
ceived with A. Shibata (1976). Later he
would use that very same idea and his

bir istir) tamir edilirse, dtelenmedeki artis
ek hasar potansiyeli agisindan toplam
(birikmis) 6telenmeden daha iyi bir goster-
ge olabilir.

Akla su soru gelebilir: tekrarlanan talep,
bir cocugun bir atasi ileri-geri bukmesi du-
rumunda oldugu gibi, gégmeye neden ol-
maz mi? Buradaki ana fikir, boyle bir ihti-
malin, Mete'nin 6telenme kapasitesi olarak
adlandirdigr kavramla ele alinmasi gerekti-
gidir. Otelenme kapasitesi, yapisal ve yapi-
sal olmayan bilesenler gé¢cmeye ulasana
kadar, fazla sayida giderek artan genlikli
gevrimsel yiukleme deneyleri ile elde edile-
bilir. Gogme oOtelenmesi, bilesenin otelen-
me kapasitesidir. Eger otelenme talebi ve
kapasitesi yeterince farkliysa, gogme ihti-
malinin dusuk oldugu varsayilir, hasar biri-
kimi de, varsa bile, dnemsiz kabul edilir.
Atas metaforuna geri donersek: tekrarla-
nan bUkme kiguk agilarda meydana gelir-
se, atasin kirlmasi cok fazla sure ve biyuk
sabir gerektirebilir.

Diger bariz soru sudur: daha once yer
hareketi etkisinde yumusamis yapi, neden
yeni sarsintida daha fazla 6telenmez? Me-
te'nin cevabi, yumusama etkisinin sénim-
lenmedeki artislarla dengelenmesiydi. Bu
fikir, P. Gulkan (1971, 1974) ile ortaya koy-
dugu ‘kurmaca sénim’ ve A. Shibata (1976)
ile birlikte tasarladigl ‘kurmaca cerceve'
kavramlarini dogurdu. Mete ileride ayni
fikri, daha sonra (aralarinda Bonacci 1989,
Lepage 1997, Ozturk 2003 olan) baskalariy-
la gerceklestirdigi birgok calismas ile birlik-
te, otelenme talebini tahmin etmek igin
basit ve gU¢lU bir arag gelistirmek igin kulla-
nir: ‘otelenmenin hizi* adini verdigi (Sézen
2003) yaklasima gore, cati kati seviyesinde-
ki en blyUk otelenme &, asagidaki gibi
ifade edilebilir:

6 =PGVX T, (2)

Burada, birinci mod icin ‘mod katilim
orani’ ile ‘'mod sekli carpani'nin cati kat
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work with many (among them Bonacci
1989, Lepage 1997, Ozturk 2003) to de-
vise a simple and powerful tool to esti-
mate drift demand: The Velocity of Dis-
placement (Sozen 2003), which says maxi-
mum roof drift & can be taken as:

6 =PGVX T, (2)

Here, it is assumed that the first-mode
product of ‘modal participation factor’
times ‘mode shape factor’ for roof level is
nearly V2 [Other caveats apply mostly for
uncommon cases such as relatively weak
structures subjected to demanding
ground motions with peak ground veloci-
ty PGV exceeding 75cm/s] .

Notice the remarkable simplicity of the
Velocity of Displacement as represented
by Equation 1. It is almost hard to believe
that the complexity of the earthquake
problem can be reduced to this point.
The reader is asked to check the results
from Equation 1 against measurement®
and calculation. Realize Equation 1 was-
n't meant to be accurate, but it was
meant to produce a ‘reasonable upper
bound.” It was inspired by ground mo-
tions with spectral shapes resembling
those of the El Centro 1940 records and
not, say, those of the Kathmandu 2015
records. Yet it is both efficient and relia-
ble for a wide range of cases (Figure 4,
Laughery 2017).

Conceiving The Velocity of

Displacement

To the engineer trained in and used to
design methods focused on force, it may
be surprising that Equation 1 makes no
reference to strength or ‘strength reduc-
tion factors,’ ‘ductility,” or even the type
of oscillator or *hysteresis’ features.

Mete knew early on (from reading G.

seviyesi icin yaklasik oldugu V2 varsayil-
maktadir [diger serhler, en buyuk yer hizi
PGV degerinin 75 cm/s'yi astig quclu yer
hareketlerine maruz kalan gorece zayif
yapilar gibi siradisi durumlar igindir].

‘Otelenmenin hizi" kavraminin Denklem
(2) ile ifade edilen basitligi hayranlk uyan-
dirici derecede dikkat ¢ekicidir. Deprem
davranigindaki karmasikligin bu noktaya
indirgenebilecegine inanmak gercekten
zor. Bu asamada okuyucunun, Denklem
(1)'den elde edecegdi sonuclar olcim® ve
hesaplamalarla kiyaslamasi yol gosterici
olacaktir. Vurgulanmasi gereken, Denklem
(1)'in kesin sonug iddiasinda olmadig, vyal-
niz 'makul bir Ust sinir' Uretmesinin he-
deflendigidir. Bunun igin, 1940 yilindaki El
Centro depreminde kaydedilen yer hare-
ketlerinin spektrum bicimlerini andiran (ve
dolayisiyla ¢rnegin 2015 Katmandu depre-
minde elde edilen kayitlara benzemeyen)
yer hareketlerinden esinlenilmistir. Yine de
bu iliskinin gok cesitli durumlar icin etkin ve
gUvenilir (Sekil 4, Laughery 2017) oldugu
anlasiimaktadir.

Otelenmenin Hizini Anlamak

Kuvveti temel alan tasarim yontemleriy-
le egitilmis ve bunlar kullanmaya aligkin
mUhendis icin, Denklem (1)'de, ‘dayanim’
veya ‘dayanim  azaltma katsayilar,’
'suneklik,” hatta ‘salingagin tOrl’ veya
‘histeresis’ (gecikim) ozelliklerine atif olma-
masi sasirtict olabilir.

Mete, cok Onceden beri (G. Howe'nin
1936'da yayinlanan fikirlerini okumus olma-
si ve Newmark ile calismalari dolayisiyla),
Cross'un “dayanimin gerekli ama dnemsiz
oldugu” iddiasinin sismik davranis igin de
gecerli oldugunu biliyordu. Bununla birlikte,
etrafindaki neredeyse herkes, en azindan
baslangicta, dayanima odaklanmisti. Bu
durumda fikirlerini test etmek icin gozlem-

a. Data collected by Mete and his students are available at / Mete ve Ggrencileri tarafindan toplanan verilere su

baglantidan erisilebilir: https://datacenterhub.org/resources/378
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Figure 5. Measurements by Abrams. / Sekil 5. Abrams’in 6l¢imleri [siyah: donati orani yiksek, kirmizi:

donati orani disik].

Howe's ideas published in 1936 and from
his work with Newmark) that Cross's
claim that “strength is necessary but
otherwise unimportant” also applies to
seismic response. Nevertheless, almost
everyone around him focused, at least
initially, on strength. Here again he relied
on observation to test his ideas. With D.
Abrams (1979) he showed that two struc-
tures with dramatically different amounts
of longitudinal reinforcement (and there-
fore different strength) often reach simi-
lar peak drifts (Figure 5; especially in the
period range with what Newmark called
‘nearly a constant velocity response,’
1973, 1982).

These and similar observations from
‘A Thread
Through Time’ (2011) led Mete to say in
1981 that drift ought to be at the center
of the design process and that:

tests summarized in his

" [...] the structure generates the forces
it can, it is not loaded but it loads itself.”
"[...] the stronger it is the larger are the

lere glvendi. D. Abrams (1979) ile beraber,
tamamiyla farkli boyuna donatilara sahip
(ve dolayisiyla farkli dayanimli) iki yapinin
siklikla yakin en buyUk otelenmelere ulasti-
gini gosterdi [Sekil 5; 6zellikle Newmark'in
(1973, 1982) 'yaklasik sabit hiz tepkisi' olarak
adlandirdigi periyot araliginda].

Gerek yukarida dile getirilen gerek Me-
te'nin “Suregiden Silsile” (2011) adli eserin-
de 6zetlenen deneylerden elde edilen ben-
zeri gozlemler, 1982 yilinda Mete'nin, tasa-
rim surecinin merkezinde 6telenmenin ol-
masi gerektigini soylemesine ve asagidaki
ifadelerine yol agmistir:

'[...] yapi yuklenebilecegi kuvvetleri olustu-
rur, yapiyi baskasi degil kendisi yukler.

"[...] yapr ne kadar gucliyse [...] gelisebile-
cek yukler de o kadar biyur.*

"[...] kuvvetlerin buyiklugund [...] deprem
degil [...] muhendis belirler.”

Bu basit cUmlelerle tUm deprem mihen-
disligini ‘donistiren’ Mete®, “Otelenmenin
Hiz" kavramini temelini onu yayinlamadan
otuz yil dnce oturtur:

b. We recall him explaining in an introductory lecture that earthquake engineering was not the engineering of

earthquakes. That shows his care for language. Other choices in his words show the same care: ‘drift-driven’ and

‘a thread through time’ have a premeditated ‘ring.” Examples abound in his writing. / Bir giris dersinde ‘deprem

mdihendisligi’nin ‘depremlerin miihendisligi’ olmadigini anlattigini hala hatirliyoruz. Lisana ¢ok dikkat ederdl.

Diger sézciik segimleri de benzer bir 6zeni yansitir: “6telenme esasli” ve “siiregiden silsile” deyislerinde kasti bir

‘cinlama’ vardir. Yazilarinda benzer bir¢ok érnede rastlamak miimkiindiir.
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[...] loads that may develop.”

“[...] the engineer [...] not the earth-
quake, determines the magnitude of the
[...] forces.”

With these simple sentences he
‘transformed’ the entire field of earth-
quake engineering®. And nearly three
decades before publishing his ‘Velocity of
Displacement’ he set up its basis:

“Tests resulted in an effectively linear
relationship between maximum displace-
ment [...] and Housner [...] intensi-
ty” (which is nearly proportional to PGV)

* [...] maximum displacement could be
correlated [...] with [...] period [...] using
linear spectra.”™

It is remarkable that he had under-
stood these concepts by 1981 but kept

/ KI Kr

c

"Deneylerde en buyik dtelenme ile [..]
Housner [...] siddeti [...] arasinda neredeyse
dogrusal bir iliski gézlendi” (ki Housner sid-
deti PGV ile neredeyse orantilidir)

'[...] en biyik d&telenme [..] dogrusal
spektrumlar kullanilarak [...] periyot ile iliski-
lendirilebilir”

Bu olgular 1981'de kavramis olmasina
ragmen, yasaminin son gunlerine kadar
Uzerlerinde calismaya devam etmesi dikkat
cekicidir. Pes etmeyen biridir. Isine olan
bagliiginin bir kaniti, Shimazaki (1984) ile
yaptigi calismadir. Deprem muhendisligine
6zqU risklerin ve ellerindeki verilerin kisithli-
ginin farkinda olan Mete ve Shimazaki,
farkli 6zelliklere sahip ¢ok sayida TSD sis-
tem Uzerinde sayisal benzetimler gercek-
lestirirler. Daha fazla delile ihtiyaclan var-
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Figure 6. Numerical results reported by Shimazaki for oscillators in nearly constant velocity range . /
Sekil 6. Shimazaki tarafindan yaklasik sabit hiz bélgesinde yer alan salingaclar icin elde edilen sayisal
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studying them until his very last days. He
was relentless. Proof of his dedication is
his work with Shimazaki (1984). Realizing
the risks inherent to earthquake engi-
neering and the limitations of the data at
their disposal, Mete and Shimazaki simu-
lated numerically scores of SDOFs with
different properties. They needed more
evidence. Their idealized SDOFs had
widely different dynamic properties and
strengths. This was Mete ‘thinking’ rather
than ‘looking.’ The numerical simulations
confirmed that for intermediate and long
periods (in the range of nearly constant
velocity and beyond) drift is rather insen-
sitive to strength and the shape of
‘hysteresis loops’ that describe how force
varies with cyclic displacement (Figure 6).

Conclusions from the simulations by
Shimazaki were put to test by Mete and
Bonacci (1989). Mete always went back
to check against observation. Figure 7
shows results from dynamic tests of yet
more SDOFs designed to have relatively
short periods and widely different
strengths (with some specimens having
only 1/12 of the strength required to re-
main linear).

From these observations and the work
by Lepage (1997) Mete would conclude,
after decades of continuous ‘thinking and
looking,” that what occurs at intermedi-
ate and long periods can be extrapolated
to short periods (Figure 7) for the purpose
of design. In general, drift tends to be
proportional to both intensity (PGV) and
initial period (7,) and insensitive to
strength, as suggested by Equation 1
(repeated here for convenience):

6 =PGVX T,

Mete did not explain in detail the deri-
vation of this equation. He must have
realized that a derivation would tend to
give the wrong idea that the equation is

ALL TESTS/ FIRST TWO RUNS
3.0 @ Castole Tests
o E! Ceontro Testa

a S. Borbaro Testa

Ideclized Linear (Eq. 5.1)

]
o

Displacement / Og

0.6 0.5 1.0 1.5
Period / Tq
Figure 7. Relationship between Normalized

Measured Drift and Normalized Initial Period
Reported by Bonacci/
Sekil 7. Otelenme orani ve ilk periyot arasinda
Bonacci tarafindan él¢ilen iligki

dir. Ele aldiklari ideallestirilmis TSD sistem-
ler, oldukga farkl dinamik ozelliklere ve
dayanimlara sahiptir. Bu, ‘bakan' Mete’den
gok, ‘dusinen’ Mete'nin eseridir. Sayisal
benzetimler, orta ve uzun periyotlarda
(sabit hiz araliginda ve hatta otesinde) Ote-
lenmenin dayanima duyarsiz oldugunu ve
(cevrimsel yUklemede kuvvetin dtelenmeye
bagll  degisimini  agiklayan) ‘histeresis
(gecikim) cevrimlerinin aldiklar bicimleri
dogrular. (Sekil 6).

Shimazaki'nin sayisal benzetimlerinden
gtkan sonuclar Mete ve Bonacci (1989) ta-
rafindan deneylerle kontrol edilir. Mete her
zaman kontrol igin gercek gozlemlere don-
mustUr. Sekil 7, nispeten daha kisa periyot-
lara ve genel olarak farkli dayanimlara sa-
hip olacak sekilde tasarlanan TSD sistemle-
rin dinamik deneylerinden elde edilen bazi
sonuglart gostermektedir (buradaki kimi
numuneler, dogrusal kalmak icin gereken
dayanimin sadece 1/12'sine sahiptir).

Yukarida sozU edilen gozlemlerden ve
gozlemler ve Lepage (1997) ile yaptigi calis-
malardan yola ¢ikan Mete, on yillarca stren
‘dUsinme ve bakma’ sirecinden sonra, orta
ve uzun periyotlarda meydana gelen duru-
mun tasarim icin kisa periyotlara (Sekil 7)
da uyarlanabilecegi sonucuna varir. Genel
olarak ételenme, Denklem (1)'de 6nerildigi
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based on first principles. It is not, it is
based mostly on observation. Keeping
this in mind, it is informative nevertheless
to go through the following exercise. The
displacement Sy of a linear SDOF lollipop
approaches the ratio of spectral velocity
Sv to circular frequency of the SDOF
w=21/T

Sa =Sy X T/(2m) (2)

Newmark expressed S, asa multiple of
PGV. The multiplier ‘amplifying’ PGV to
Sy varies with period and from ground
motion to ground motion. For the range
of nearly constant velocity, Newmark
recommended values close to 2 and 3
depending of the perceived need for con-
servatism in design. Mete seems to have
chosen m. And with Shimazaki he saw
that to approach what was being ob-
served in the laboratory, 7 could be as-
sumed to be V2 times initial period
(T=T2 ), leading to

Si =PGV x T,/\N2 3)

To arrive at Equation 1, the SDOF must
be projected to the MDOF top level, and
one needs to multiply Sz by product of
two factors obtained from modal analy-
sis: the modal participation factor and
the mode shape factor. For the roof of a
regular building structure this product
tends to vary between 1.2 and 1.5, with
V2 being a good first approximation that
leads to Eq. 1.

Recent tests by Kajiwara et al. (2017)
are helping confirm that Mete’s infer-
ences are applicable to a wide range of
applications.

Figure 8 shows how story drift varied
with PGV in a full-scale RC 10-story struc-
ture tested under strong 3-D base motion
by Kajiwara et al. (2017). They observed
that repeated ground motion simulation
did not lead to additional drift, producing
new evidence supporting the inferences
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bigimiyle
6 =PGVX T,

olacagindan, hem siddet 6lgegi olarak kul-
lanilan en buyUk yer hizi PGV hem de bas-
langi¢ periyodu Ty ile dogru orantili, daya-
nimdan ise bagimsiz olma egilimindedir.

Mete, Denklem (2)'i nasil tUrettigini agik-
lamaz. Boylesi bir dokumin, denklemin
temel ilkelere dayandigi yonunde yanlig bir
fikir verebilecegini fark etmis olmalidir.
Denklem, temel ilkelere degil, cogunlukla
gozlemlere dayanmaktadir. Bunu akilda
tutarak asagidaki alistirmayi yapmak yine
de bilgi verici nitelikte olacaktir. Dogrusal
TSD bir ‘lolipop’un otelenmesi Sy, sistemin
spektral hizi Sy ile agisal frekansi w=2m/T
arasindaki orana yaklasir:

Sa =58, X T/(2m) (2)

Newmark, Sy degerini PGV degerinin bir
kati olarak ifade etmistir. PGV ‘yi Sy, 'ye
'‘bUyUten’ garpan, periyoda bagdl olarak,
yer hareketinden yer hareketine degisir. Bu
carpan icin, tasarimda guvenli tarafta kal-
ma ihtiyacina dayanarak, yaklasik sabit hiz
araliginda Newmark tarafindan 2 ile 3 civa-
rinda degerler 6nerilir. Mete ise T sayisini
se¢mis goruniyor. Shimazaki ile beraber
gozlemledigi Uzere, laboratuvardaki goz-
lemlere yakinsamak icin, 7" degerinin bas-
langigtaki ilk periyodun Va kati oldugu
(T=T,V2 varsayilirsa, asagidaki bagintiya
ulasilr:

Sq =PGV x T,/N2 3)

Denklem (1)'e ulagmak icin, TSD sistem-
den bulunacak degeri, CSD sistemin cat
kati seviyesine yansitmak gerekir. Bunun
icin Sgdegeri, mod analizden elde edilen iki
katsayinin, mod katilim orani ve mod sekli
garpaninin carpimi ile orantili olarak arttiri-
lir. Tipik bir bina icin s6zU edilen bu oranti
carpani 1.2 ile 1.5 arasinda degisme eqili-
mindedir ki bu durumda \/2, Denklem (1)'e
gotiren makul birilk yaklagimdir.

Kajiwara ve digerleri (2017) tarafindan



of Mete and Cecen (1979). It is interesting
that drift remained nearly proportional to

PGV even though Kajiwara reports ob-
serving severe damage in beam-column
joints that had low amounts of transverse
reinforcement.

As an illustration, consider this: the
structural properties reported by Kajiwa-
ra (2017) can be used to estimate an ini-
tial first-mode period of 0.6 sec. At PGV =
gocmy/s, the associated roof drift would
be ~0.6 s x 9o cm/s = 54 cm. With a height
of ~26m, that is associated with a mean
roof drift ratio of 54/2600 = 2%. Maxi-
mum story drift ratio is often ~1.5 times
mean roof drift ratio: 1.5 x 2% = 3%. This
crude estimate compares well with the
measurements in Figure 8. Try your fa-
vorite drift estimation method and com-
pare. But more importantly, notice that
the nearly linear relationship observed
between PGV and drift implies that the

STORY DRIFT RATIO [%)]

0 20 40 60 &80
PGV [cm/s]
Figure 8. Full-scale RC test structure
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(Kajiwara 2017) and test results. /
Sekil 8. Tam dlgekli betonarme deney yapisi
(Kajiwara 2017) ve deney sonuclari
[yatay eksen: PGV, disey eksen: géreli kat
otelemesi].

yakin zamanda gerceklestirilen deneyler,
Mete'nin ¢ikarimlarinin genis bir aralikta
uygulanabilecegini dogrulamaya yardimci
olmaktadir. Sekil 8, Kajiwara ve digerleri
(2017) tarafindan gerceklestirilen deneyler-
de U¢ boyutlu yer hareketiyle zorlanan tam
olcekli, 10 kath bir betonarme yapida, goreli
kat otelemelerinin en buytk yer hizi PGV
ile nasil degistigini gostermektedir. Bu ¢a-
lismada, tekrarlanan yer hareketlerinin ek
6telenmeye yol agmadigr yolunda Mete ve
H. Cegen'in (1979) gtkarimlarini destekleyen
yeni kanitlar Uretilmistir. Kajiwara, az mik-
tarda enine donatiya sahip kiris-kolon bag-
lantilarinda ciddi hasar gorildigunu bildir-
mesine ragmen, goreli kat otelemelerinin
en buyuk yer hizi PGV ile neredeyse dogru
orantili kalmastilgingtir.

Bir ornek olarak, sunu disunelim:
Kajiwara (2017) tarafindan bildirilen yapisal
ozellikler kullanildiginda, yapinin baslangig
periyodu 0.6 saniye olarak belirlenir. En
biyuk yer hizt PGV = 9o cm/s icin catinin
Otelenmesi yaklasik 0.6 s x go cm/s = 54cm
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properties that determine how much drift
occurs at a given intensity, whatever they
may be, do not seem to have changed
dramatically from one simulation to the
next. Or if they did, their effects seem to
have cancelled out.

But once one estimates drift demand,
how does one decide how much drift is
too much drift? Here again Mete’s take
was remarkably pragmatic. He realized
that well-confined and well-detailed ele-
ments have ample toughness. But non-
structural elements do not always cope
as well with drift cycles. Working with
Algan (1982), Mete proposed limits to
drift that varied depending on how much
an owner may be willing to spend in re-
pairs to finishes after an earthquake. The
implications of their findings were sim-
ple: drift ratios exceeding 1% would lead
to large expenses and disruption of use.

Conclusions

Mete’s clarity of thought and expres-
sion, his relentless ‘thinking’ and
‘looking,” and his reverence for

‘observation without preconcep-
tion’ (dating back to Talbot at his dear
‘Urbana’) led to a wealth of knowledge.
His ‘Velocity of Displacement’, a most
remarkable expression, indicates roof
drift is proportional to both peak ground
velocity PGV and initial first-mode period
T, for a wide range of buildings and
earthquake ground motions. This simple
relationship highlights the main parame-
ters influencing seismic drift demand.
Given how little we can tell about future
ground motion, identifying these param-
eters is more useful for design than being
able to conduct detailed nonlinear analy-
sis because, at least to begin, the details
of the structure are unknown. Initially, it
is best to choose among structural alter-
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olacaktir. Bu durumda, yaklasik 26m yuk-
sekligindeki binada gati kati seviyesinin go-
reli otelenme orani, 54/2600 = %2 olarak
bulunur. En buyuk goreli kat 6telemesi ge-
nellikle cati kati seviyesinin goreli 6telenme
oraninin yaklasik 1.5 katidir: 1.5 x 2% = 3%.
Bu kaba tahmin, Sekil 8'deki olgumlerle
uyumludur. Isterseniz, mevcut yazindan en
sevdiginiz dtelenme tahmin yontemini de-
neyip karsilastirabilirsiniz. Fakat daha da
onemlisi, en blyUk yer hizi PGV ile 6telen-
me arasinda gozlemlenen neredeyse dog-
rusal iliskiden c¢ikarilabilecegi Uzere, her-
hangi bir yer hareketi siddetinde olusacak
6telenme miktarini belirleyen &zelliklerin,
bir yer hareketinden digerine ¢arpici bigim-
de degismedigidir. Degisimler varsa da
etkileri birbirlerini ortadan kaldirmaktadir.

Diyelim 6telenme talebi tahmin edilebili-
yor olsun, peki ne kadar 6telenmeye ‘asir’
demek gerekir? Yine burada da Mete'nin
yaklasimi olaganustU derecede pragmatik-
tir. lyi sargilanmis ve donatisi iyi detaylandi-
rilmis elemanlarin yeterli peklige sahip ol-
dugunu fark eder. Ancak yapisal olmayan
elemanlar, suregiden &telenme cevrimleri
ile ayni 6lcUde bag edemez. Algan (1982) ile
birlikte calisan Mete, bir depremden sonra
ev sahibinin tamirlere ne kadar para harca-
maya istekli olacagina bagl olarak degisik-
lik gosteren dtelenme sinirlarini dnerir. Bul-
gularinin sonuglar basittir: %1'i asan goreli
otelemeler buyuk harcamalara ve kullanim-
da aksamalara yol acacaktir.

Kapanis

Mete'nin disunce ve ifadesindeki netlik,
pes etmez bicimde ‘disUnmeye’ ve
‘gormeye’ calismasi, ‘6nyargisiz gozlem'e
(sevgili ‘Urbana’ sindaki Talbot'a kadar uza-
nan) saygisi, zengin bir bilgi birikimine yol
acti. ‘Otelenmenin hizi" olarak anilan ¢ok
kayda deger ifadesi, genis bir aralikta yer
alan binalar ve farkli deprem yer hareketleri
icin, otelenmenin hem en blyUk yer hizi



natives on the basis of simple measures
that can quantify the potential of the al-
ternatives not only to survive strong
ground motion but also to minimize dis-
ruption of use. Velocity of Displacement
and the drift limits suggested by Algan
and Mete make this possible in a way
that is both simple and reliable.

There is enough evidence for the pro-
fession to try and catch up to Mete and
adopt drift-driven design in as simple a
format as possible. This change would
help engineers spend more time evaluat-
ing more structural alternatives and less
time conducting calculations unlikely to
improve the quality of their designs.

Final Note

Mete would not approve of us refusing
to keep on ‘thinking and looking’ despite
how much ground he covered for us.
Earthquake engineering is a long collec-
tion of ideas often learned from surprises.
As Mete used to say: ‘It is not what | do
not know what worries me, it is what |
think | know but ain‘t so.’
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REMINISCENCES
ANIMSAMALAR

Jim Jirsa

In 1960, | began my graduate work at
the University of Illinois. When | arrived
on campus, | was asked whether | would
prefer to work on a concrete or steel pro-
ject. |said | liked both materials and so |
was assigned a project on reinforced con-
crete directed by a Professor Sozen.
When | went to meet Prof. Sozen, the
first thing he said was “Call me Mete.” It
was difficult to do that but it would have
been more difficult to ignore his request.
From the days at lllinois, we began a
friendship that lasted for more than 5o
years.

Mete was often in the lab helping me
build a test specimen and then observing
(and sometimes supervising) the testing.
His insights were invaluable. His probing
questions were always instructive. Dis-
cussions with his students covered a
broad range of topics--he was always
teaching.

Mete was my mentor, professional col-
league, and most valued friend. He en-
couraged me to spend a year at a labora-
tory in France where he knew some of
the researchers, including Erhan Karaes-
men who was also working in the labora-
tory. |found it quite fitting that the first
PhD that | supervised was from Turkey.
The experience abroad and Mete’s en-
couragement led to interactions with
structural engineers in many countries,
especially Turkey. When | started my
teaching and research career, Mete
offered advice and support. With his

1960 yilinda lllinois Universitesi'nde li-
sansUsty calismalarima basladim. Kampise
geldigimde, betonarme projesi Uzerinde
mi, yoksa gelik projesi Uzerinde mi galismak
istedigimi sordular. Her iki malzemeyi de
sevdigimi soyledigimde , Profesor Sozen'in
yUrituciliginde ilerleyen bir betonarme
projesine yonlendirildim. Tanismak Uzere
Prof. Sozen'i ziyaret ettigimde bana ilk soy-
ledigi sey, "Bana Mete de litfen.” oldu. Oy-
le yapmak zor geliyordu ama onun istegine
hayir demek daha da zordu. lllinois’de kar-
silagmamizdan baslayarak neredeyse 5o vyl
sUrecek bir dostluga adim atmistik.

Mete siklikla laboratuvara gelip bana
deney numunesini hazirlamamda yardim
eder, sonra da deneyi izlerdi (ve kimi za-
man da yonlendirirdi). Irdeleyici sorulari
her zaman yol gésterici oldu.  Ogrencileri
ile genis capta konulara yayilan sohbetleri
sirasinda da 6gretmeye devam ederdi.

Mete akil hocamdi, meslektasimdi, ¢ok
degerli bir dostumdu. Beni Fransa'da, ara-
larinda o sirada orada calismakta olan Er-
han Karaesmen'in de bulundugu arastirma-
cilar tanidigi bir laboratuvarda bir yil gegir-
mem i¢in cesaretlendirmisti. Ik doktora
6grencimin Turkiye'den olmasini pek garip-
semedim dogrusu. Baska bir Ulkede edindi-
gim deneyim ve Mete'nin destegi, cesitli
Ulkelerden, ozellikle de Turkiye'den vyapi
mohendisleri ile etkilesimime yol acti. Og-
retim ve arastirma kariyerime basladigim-
da Mete hem 6gut verdi, hem destek oldu.
Onun yardimiyla gesitli teknik komite calis-
malarina ve farkli isbirlikleriyle yUritolen
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help, | had opportunities to participate in
a wide range of technical committee
work and collaborative research projects.

Above all, Mete was a trusted friend.
He was always ready with advice and
with penetrating questions. We had
many long conversations about the state
of our profession, politics, and people.
Mete was an avid reader and would often
suggest a book that “you should read.”
His critiques of my writing left an indeli-
ble impression and | still ask myself *how
would Mete say this.” My wife and | had
the good fortune to travel in Turkey with
Mete and Joan. As we traveled through
the country and visited various archeo-
logical sites, Mete provided commentary
on the history, culture, geography, food,
and whatever he considered would help
us appreciate his homeland.

In a few words, it is impossible to de-
scribe the influence Mete had on my ca-
reer and the friendship that we devel-
oped. | miss a friend and confidant and
our profession will miss a most gifted
structural engineer.

arastirma projelerine katildim.

BUtin bunlardan daha onemlisi, Mete
gUvenilir bir dosttu. Her zaman 6gutlerini
paylasmaya ve isin 6zine dokunan sorula-
rint yoneltmeye hazirdi. Meslegimiz, politi-
ka ve insanlar hakkinda uzun sohbetlerimiz
oldu. Kitap okumaya diskindU ve cogu
zaman “okuman gereken bir kitap” diyerek
tavsiyede bulunurdu. Yazdiklarim hakkin-
daki elestirileri Gzerimde &yle silinmez bir iz
birakti ki, bugin bile bir sey yazarken ken-
dime “acaba Mete bunu nasil anlatirdi” diye
sorarim. Esi ve ben, Mete ve Joan ile birlik-
te TUrkiye'yi ziyaret etme mutlulugunu tat-
tik. Gezi boyunca gittigimiz 6ren yerlerinde
Mete, anavataninin degerini anlamamiz
icin, tarih, kultur, cografya, yemek gibi
6nemli gordugu her konuda rehberlik etti.

Mete'nin kariyerim Uzerindeki etkisini ve
aramizda gelisen dostlugu tarif etmem
mUmkun degil. Ben iyi bir dostumu ve sir-
dasimi ¢zlbyorum, meslegimiz de en yete-
nekli yapi muhendislerinden birini 6zleye-

cek.
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MY FATHER
BABAM

Timothy So6zen

The first thing | should say in this essay
about my father is that if he knew | was
writing it, he would not be pleased. Not
pleased one bit. | can hear his voice,
quite clearly saying to me "Don’t do it,
Tim!”, "Don’t you have more productive
things to do with your time?” and proba-
bly, “If you must waste your time, why
don't you type up the other participants’
presentations instead, so they can get
some useful work done?” If he found you
reading this, you would not be spared,
either, and would be peppered with simi-
lar questions. And now that | think of it,
aren’t there more useful things you could
be doing?

Dad just didn't like to talk about him-
self. At all. When | was very young |
would ask him what his job was and | just
could not get an answer. He would
change the subject, distract me with a
joke, orsay in a silly high pitched voice, "
make calculations,” which, to me at the
age of five meant nothing. Occasionally
he admitted to being “a teacher”, but |
was dubious because he didn't look like
any of my teachers, and Talbot Lab didn’t
look anything like my school. | had also
asked him several times what his own
father did for a living. The answer | al-
ways got was, “He was a traveling air-
conditioner salesman.” So | doubted
nearly anything he said on the topic of his
work or his life, and after a while simply
stopped asking. That suited him fine.

Bu yazida babamla ilgili soylemem gere-
ken ilk sey, eger bu yaziyi yazdigimi biliyor
olsaydi, memnun olmayacadidir. Hem de
hic memnun olmazdi. Oldukca net bir sekil-
de soyle soyledigini duyabiliyorum: “Bunu
yapma, Tim!”, "Senin yapacagin daha fay-
dali bir seyler yok mu ?” ve muhtemelen,
“Eger zamanini bosa harcamak zorunday-
san, neden bunun yerine diger katilimcila-
rin sunumlarini kagida dékmuyorsun, belki
boylece onlar faydali isler yapabilirler?”
Eger sizi bunu okurken bulmus olsaydi, siz
de bagislanmaz ve benzer sorularla azarla-
nirdiniz. Sahiden, disuntyorum da, yapabi-
leceginiz daha ise yarar bir seyler yok mu
sizin?

Babam kendisi hakkinda konusmaktan
hic hoslanmazdi. Hic. Ben cok kigukken
ona mesleginin ne oldugunu sorardim ve
cevap alamazdim. Konuyu degistirirdi, bir
sakayla dikkatimi dagitirdi, ya da giling tiz
bir sesle, “hesap yapiyorum” derdi ki bu, o
zaman bes yasinda olan bana hicbir sey
ifade etmiyordu. Arada sirada “0gretmen”
oldugunu itiraf ederdi ama ben pek ikna
olmamistim, zira ne o benim égretmenleri-
me benziyordu, ne de Talbot Laboratuvari
benim okulumu andiriyordu. Ona defalar-
ca, kendi babasinin gegimini saglamak icin
ne is yaptigini da sordum. Her zaman aldi-
gim cevap ayni oldu: "O gezici bir klima
satis temsilcisiydi.” Bu yUzden isi ve ailesi
konusunda soyledigi neredeyse her seyden
kusku duydum ve bir sUre sonra da sormay!
biraktim. Tam da onun istedigi gibi.
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In a cabin in the 1950s, on vacation with friends from graduate school.

1950’lerde bir kulibede doktoradan arkadaslariyla tatil yaparken.

He didn't like titles. He disliked being
called “Professor Sozen” or “Doctor
Sozen”, and especially “Professor Doctor
Sozen” and would put up with these
phrases only in formal situations. Other-
wise, he would interrupt and say very
gently to the person he was speaking
with, “Please, please: Call me Mete.” It
didn’t matter who it was. When | was a
boy, a very polite friend of mine, whose
family was very close to ours, insisted on
calling him “Mr Sozen.” Dad asked him
every time please not to do so. Neither
party would relent. Finally, after several
years of struggle, Dad proposed a com-
promise: if my friend refused to call him
“Mete”, could he instead please call him
either “Chief”, or “Captain America”?

When | was much older, | heard some
impressive things about him from a
friend who was an lllinois Civil Engineer-
ing undergrad (“Wait—your dad is The
Professor Sozen!” etc). We were walking
home from campus the next day and |
mentioned this. He became uncomforta-
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Unvanlari sevmezdi. “Profesdr Sézen” ya
da “"Doktor Sézen"” ve dzellikle de “Profesor
Doktor S6zen” diye seslenilmesinden hos-
lanmazdi, sadece resmi durumlarda bu ifa-
delere katlanirdi. Aksi halde konustugu kisi-
nin s6zUny keser ve ¢ok kibar bir sekilde:
“Litfen, 0tfen: Bana Mete deyin.” derdi.
Kim oldugu fark etmezdi. Ben cocukken,
ailesi bizimkine ¢ok yakin olan gok kibar bir

T

Detail of the 19505 photo. Mechanical pencil

in shirt pocket.
1950lerden fotografin detayi, gémleginin
cebinde mekanik kursun kalem



On vacation in the 2010s

2010’larda tatilde.

ble. | decided to tease him a little and
said, “So, at what point in your career did
you become The Great Sozen?” | knew |
was pushing my luck. He was furious. He
stopped abruptly and said, pointedly,
“Look, Doc. | take my work seriously, but
| don't take myself seriously.” And then
we talked about something else.

So it's a funny predicament: To write
about Dad would be to honor him, but to
write about him would also be to disobey,
almost to insult him. It reminds me of a
story he liked to tell, which went some-
thing like this:

The king was in a particularly
bad mood. His closest advisors had
all argued with him and, one by
one throughout the day, he had
had them put to death. Alone, an-
gry, and bored, he summoned the
jester.

“Tell me a joke!"” he ordered.

Seeing the king’s mood, the jest-
er replied, meekly, “Upon what
subject, Sire?”

The king thought a moment,

arkadasim ona "Bay Sozen” demekte Israr
etti. Babam her defasinda ona lutfen yap-
ma dedi. Iki taraf da pes etmedi. Sonunda,
birkag yil siren micadelenin ardindan, ba-
bam bir uzlasma 6nerdi: madem arkada-
sim ona “"Mete” demeyi reddediyordu, aca-
ba lUtfedip “Sef” ya da “"Kaptan Amerika”
diyebilir miydi?

Daha ileri bir yasimda, Illinois Insaat Mu-
hendisligi lisans 6grencisi olan bir arkada-
simdan onunla ilgili birkag etkileyici sey
duydum ("Dur bir dakika; senin baban su
meshur Profesor Sozen!” gibi). Ertesi gin
kampuUsten eve yUriyorduk ve bu konuyu
actim. Rahatsiz oldu. Onu biraz kizdirmaya
karar verdim ve dedim ki: “Peki, kariyerinin
hangi noktasinda UnlG Sozen oldun?” San-
simi zorladigimi biliyordum. Ofkeliydi. Ani-
den durdu ve dedi ki, "Bak evlat: ben isimi
ciddiye alinm, kendimi degil.” Ardindan
baska bir sey hakkinda konusmaya basla-
dik.

Anlayacaginiz bu, komik bir ¢cikmaz: ba-
bam hakkinda yazmak onu onurlandirmak
olurdu, ama onun hakkinda yazmak ayn
zamanda onun s6zind dinlememek, nere-
deyse ona hakaret etmek oluyor. Bu is, ba-
na anlatmaktan hoslandigi bir hikayeyi
animsattl. hatirladigim kadariyla soyle bir

seydi:

Kral'n ruh hali bilhassa kotidor.
En yakin  danigmanlarinin = hepsi
onunla tartismis ve gin boyunca
birer birer idam edilmislerdir. Tek
basina kizgin ve sikilmig bir halde
iken soytarisini gagirtir.

"Bana bir saka anlat!” diye emre-
der.

Kralin ruh halini sezen soytar,
sUklum pUklum olup, “Neyi hedef
alsin majesteleri?” diye cevap verir.

Kral bir an disUnur, sonra gozleri-
\

ni kisarak "Kral''” diye tislar.
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then his eyes narrowed and he

hissed, “The king!”

The jester thought hard, stam-
mering, “The king...the king...”
wondering what he could possibly
say next that would not be the
equivalent of signing his own death
warrant. Then finally the answer
came: “The king,” he said smiling, ”
is not a subject.”

So maybe it would be better to let Dad
tell you himself what he wanted you to
know, and that turns out to be easy be-
cause what he wanted you to know was
his work. If you look at “Mete Sozen's
Digital Library” compiled by Merve Usta
and Molly Stetler at Purdue, you'll find
quite a lot of it. If, afterwards, you would
still like to know more about his life and
career, you could read interviews he did
with Robert Reitherman and Robert Han-
son, published by the Earthquake Engi-
neering Research Institute (EERI), and
available here:

https://www.eeri.org/wp-content/

uploads/EERI-Sozen-Oral-History-

ONLINE.pdf
This book does a very good job at cap-

turing Dad’s voice. Reading it is like being
in the room with him. And, yes, he does
actually talk about himself.

So that should be it, shouldn't it? If |
were a respectful and obedient son, |
would stop here.

| have never, to be honest, been overly
respectful or obedient, so | will go on just
a bit more. Obviously the thing to do in a
book like this is to reveal some new, little
known, titillating secret about him, and |
am going to try to do that. | thought
about calling it “Backstage at Mete
Sozen”, or “The Secret Life of a Turkish
Professor”, but instead | will call it “The
One Habit of a Successful Engineer.”
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Soytari durumu kafasinda uzun
uzadiya evirip cevirir, “Kral...kral...”

diye kekeleyerek, kendi 61Gm emrini
imzalamak anlamina gelmeyecek ne
soyleyebilecegini dusinir. En niha-
yet: “Kral” der gulumseyerek, “asla
bir hedef olamaz.”

Belki de bilmenizi istedigi seyi size baba-
min kendisinin sdylemesine izin vermek
daha iyi olur; zaten bu daha kolay, ¢inku
bilmenizi isteyeceqi sey, kendi caligmalari
olurdu. Eger Purdue'da Merve Usta ve
Molly Stetler tarafindan derlenen ‘Mete
Sozen'in Dijital Kituphanesi'ne bakarsaniz
epey calismasini bulabilirsiniz. Eger sonra-
sinda hala hayati ve kariyeri hakkinda daha
fazla bilgi sahibi olmak isterseniz, Robert
Reitherman ve Robert Hanson ile yapmis
oldugu ve Deprem Muhendisligi Arastirma
Enstitisu (EERI) tarafindan yayinlanan ro-
portajlari buradan okuyabilirsiniz:

https://www.eeri.org/wp-content/
uploads/EERI-Sozen-Oral-History-
ONLINE.pdf

Bu kitap, babamin kendine has islubunu
yansitmak konusunda cok iyi bir is cikarmis.
Kitabl okumak, babamla ayni odada olmak
gibi. Ve evet, sahiden kendisi hakkinda ko-
nusuyor.

Bu kadan yeter aslinda, degil mi? Eger
saygill ve soz dinleyen bir cocuk olsaydim,
burada dururdum.

Durist olmak gerekirse, hicbir zaman
asir saygil ya da itaatkar olmadim, bu yuz-
den biraz daha devam edecegim. Agikgasi,
elinizdeki gibi bir kitapta yapilimasi gere-
ken, onun hakkinda yeni, az bilinen, heye-
can uyandiran bir sirri ortaya ¢ikarmak ol-
mali diye disinUyorum. Ben de bunu yap-
maya calisacagim. Bu sirri, ‘Mete Sézen'in
Perde Arkasi’ ya da 'Bir Turk Profestrin
Gizli Yagami’ diye adlandirmayi disindim
ama bunun yerine ona ‘Basarili Bir Mihen-
disin Tek Aliskanligi” diyecegim.


https://www.eeri.org/wp-content/uploads/EERI-Sozen-Oral-History-ONLINE.pdf
https://www.eeri.org/wp-content/uploads/EERI-Sozen-Oral-History-ONLINE.pdf
https://www.eeri.org/wp-content/uploads/EERI-Sozen-Oral-History-ONLINE.pdf
https://www.eeri.org/wp-content/uploads/EERI-Sozen-Oral-History-ONLINE.pdf
https://www.eeri.org/wp-content/uploads/EERI-Sozen-Oral-History-ONLINE.pdf
https://www.eeri.org/wp-content/uploads/EERI-Sozen-Oral-History-ONLINE.pdf

At home. Evde.

Before | do, | must apologize, mostly to
him, for writing things like “long and suc-
cessful career”. In fact | will say such
things constantly through the rest of this
essay. | cringe writing that phrase, know-
ing how strongly he would object to it.
“"Why do you have to say ‘successful ca-

Bunu yapmadan once, “uzun ve basarili
kariyer” gibi seyler yazdigim igin, 6zellikle
de ondan 6zUr dilemek zorundayim. Aslin-
da bu yazinin geri kalaninda surekli boyle
seyler soyleyecegim. Ne kadar siddetle
karsi gikacagini bildigimden, bu ifadeyi ya-
zarken icim  burkuluyor. Muhtemelen
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reer’?” he would probably say. “You're
not an engineer. You don’t know whether
that’s true. Why don’t you write what you
know? Try ‘long and enjoyable’? Or may-
be just ‘long’? Or how about ‘long and
tutti-frutti’?” Please understand that
what we in the family knew about any
“success” we learned only indirectly. Stu-
dents made comments. He traveled to
earthquake sites. He was on government
committees. He was occasionally in the
news. We assumed those things probably
meant something, but maybe all earth-
quake engineers did that. And maybe
they do. At the EERI conference in the
summer of 2018, to which the whole fam-

"Neden ‘basarili kariyer’ demek zorunda-
sin?” derdi. "Sen bir muhendis degilsin. Bu-
nun dogru olup olmadigini bilmiyorsun.
Neden bildigin seyleri yazmiyorsun? ‘Uzun
ve keyifli'yi denemek ister misin? Ya da bel-
ki sadece ‘uzun? Ya da ‘uzun ve karisik-
meyveli’ nasil?* Lutfen sunu anlayin, bizim
ailede onun herhangi bir ‘basarisi’ ile ilgili
bildigimiz ne varsa dolayl olarak ¢grendik.
Ogrencilerinden birseyler duyardik. Dep-
rem bolgelerini ziyaret ederdi. Devletin
kurdugu komitelerde yer alirdi. Zaman za-
man haberlere cikardi. Biz bunlarin bir sey-
ler ifade ettigini varsaydik ama belki de
bitun deprem mohendisleri bunlari yapi-
yordu. Belki gergekten de yapiyorlar. 2018

Visiting family. Aile ziyaretinde.
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ily was invited, | happened to catch part
of the ceremony for something called
The George A. Housner Medal. The mod-
erator announced that the medal was
“awarded to recognize members of the
Institute and others who have made ex-
traordinary and lasting contributions,” and
that it was " the most prestigious award
of the Institute...” Hearing that made me
sad. | thought, “If only Dad had lived a
few more years, he might have won this.”
Several weeks later | found on the EERI
website a list of of past recipients of this
prize. His name was there. They gave it to
him in 2011. | didn’t know. Joan, his wife,
didn't know. My sisters didn't know.
None of us knew. So when | say he had
success, it's not as if | actually knew, be-
cause he never talked about it.

So | would now like reveal to you how, |
believe, he achieved this success, if that's
what he had. This was the secret ingredi-
ent, the thing that without which there
would have been no (Professor Doctor)
Mete Sozen. Please get a pen or pencil
ready because | think you're going to
write this down. It was very, very im-
portant to his career. It was in fact, es-
sential. Are you ready? Here it is: He
worked. A lot.

That's it. That's all you need to know.
He didn’t have that career (if he did) be-
cause he was super-smart, which he
probably was. It wasn’t because he read
widely in subjects other than engineer-
ing, which he did, or because the schools
he attended were so good, which they
were, or because he had a very smart and
creative aunt who encouraged and chal-
lenged him when he was a child, which
she did. | don’t think any of those things
come close to explaining why he had the
career he had (if he indeed had that ca-
reer). It comes down to the simple fact

yazinda butin ailenin davet edildigi EERI
konferansinda, George A. Housner Madal-
ya Toreni'nin bir kismina katilma firsatim
oldu. Sunucu, bu madalyanin, “olaganistu
ve kalicr katkilarda bulunan EnstitU Oyelerini
ve digerlerini 6dUllendirmek Uzere verildigi-
ni” ve “Enstitinun en prestijli 6dulu” oldu-
gunu agikladi. Bunu duymak beni Gzmustu.
Babam birkag yil daha yasamis olsaydi, bu-
nu kazanmis olabilirdi diye dusindum. Bir-
kac hafta sonra EERI internet sayfasinda bu
6dulU alanlarin bir listesini buldum. Adi ora-
daydi. Odili ona 2011 yilinda vermisler.
Bilmiyordum. Esi Joan da bilmiyordu. Kiz
kardesim de bilmiyordu. Hicbirimiz bilmi-
yorduk. Yani basarli oldugunu soyledigim-
de, bunu gercekten bildigim igin soylemi-
yorum, ¢unkd asla bunun hakkinda konus-
mazdi.

Simdi ise onun bu basarly, eger elde
ettigi gercekten de buysa, nasil elde ettigini
sizlere aciklamak istiyorum. Bu gizli sey
olmadan (Profesor Doktor) Mete Sozen
olmazdi. Lutfen kalemlerinizi hazirlayin,
¢UnkU bence bunu not almak isteyeceksi-
niz. Onun kariyerinde cok ama cok 6nem-
liydi bu sey. Aslinda gerekliydi. Hazir misi-
niz? SOyluyorum: Calisirdi. Hem de ¢ok faz-
la.

Iste bu. Bilmeniz gereken her sey bu ka-
dar. Cok zeki oldugu igin bu kariyere sahip
olmadr (eger sahip olduysa), ki muhteme-
len ¢ok zekiydi. MUhendislik disinda konu-
larda okudugu igin degil, ki okurdu, ya da
gittigi okullar ¢ok iyi oldugu igin degil, ki
oylelerdi, ya da cocukken onu cesaretlendi-
ren ve meydan okuyan, ¢ok zeki ve yaratici
bir halasi oldugu icin degil, ki vardi. Bunlar-
dan higbirinin, onun sahip oldugu kariyeri
nasil elde ettigini agiklamaya yaklastigini
dusunmiyorum (eger gercekten o kariyere
sahipse). Basit gercek su ki, sUrekli calisirdr.
Nerede olursa olsun. Neredeyse her an.
Altmis bes yil boyunca.
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that he worked. Wherever he was. Nearly
all the time. For sixty-five years.

Let me try to illustrate. | know his rou-
tine in Urbana in the 1980s best, but it
was always a variation of this:

His desk was his first stop in the morn-
ing. In the 8os he was there by 7:30, later
on | know he was there even earlier be-
cause | would be cc’ed on some emails
that were sent before 7am. After break-
fast with us (I should not tell you about
this but | enjoy the memory of these
mornings his singing, loudly, at these
meals, very silly songs he made up on the
spot ), he was on his bike to the office, or
“the lab” as he always called it. Home
around six, he'd park his bike in the gar-
age, shout hello on his way through the
house, and be back in his study. After
supper he’d drive back to “the lab”, alt-
hough by 1980s when it was possible to
have a computer terminal in his study, he
sometimes stayed home. He'd quit
around 10.

Fridays in the 60s, | fondly remember
his quitting work “early”, meaning 5pm,
and sometimes taking me to sit with his
students at the Deluxe Bar and Grill. Lat-
er on, most Fridays he and Joan would go
to a play or concert. But even when they
came home late | remember seeing him
stop by his desk on the way to bed just to
do...what? | won't pretend to know. Re-
view the day’s work? Answer a question
that had occurred to him during the con-
cert? Prepare work for the next day?
Maybe give himself something to sleep
on.

On Saturday he was at the lab early,
and usually stayed until the late after-
noon. Saturday evening he’d be home at
his desk.

When the Civil Engineering building at
lllinois was rechristened Newmark Civil
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Aciklamama izin verin. En yakindan bildi-
gim, 1980’lerde Urbana’daki gunluk progra-
mi, ama genelde durum bunun bir gesitle-
mesiydi:

Masasi her sabah ilk duragiydi. Seksen-
lerde saat 7:30 gibi orada olurduy; sonralari
daha erken orada oldugunu da biliyorum
cUnky 7'den once gonderilmis birkag e-
postada kopyaya konmustum. Bizimle kah-
valtl ettikten sonra (belki bundan size s6z
etmemeliyim ama sabahlan yiksek sesle
ve o0 an uydurarak soyledigi guling sarkila-
rin hatiralarindan keyif aliyorum) ofise, ya
da her zaman soyledigi  bicimiyle
“laboratuvar” a, gitmek Uzere bisikletine
binerdi. Saat alti civarinda evde olur, bisik-
letini garaja park eder, eve girip odasina
gecerken merhaba diye bagirir ve caligma-
ya geri donerdi. Aksam yemeginden sonra
‘laboratuvar'a geri doner, seksenli yillardan
itibaren calisma odasinda bir bilgisayar ter-
minali bulundurabildiginden bazen evde
kalirdi. Saat on civar ¢alismayi birakird.

1960'larda Cuma gunleri, calismalarini
‘erken,’ yani aksam 5 gibi biraktigini ve ba-
zen beni ‘Deluxe Bar and Grill'e gotirip
ogrencileriyle birlikte oturmama izin verdi-
gini sevgiyle hatirliyorum. Sonrasinda, Cu-
ma gUnlerinin gogunda, Joan'la birlikte bir
oyuna ya da konsere giderlerdi. Hatirliyo-
rum, eve geg saatte geldiklerinde bile ma-
sasina oturup... ne vyapardi acaba? Biliyor
gibi yapmayacagim. O gin vyaptiklarini
gozden mi gegirirdi? Konser sirasinda akli-
na gelen bir soruya cevap bulmaya mi cali-
sirdi? Ertesi gunin ¢alismalarini mihazirlar-
di? Belki de kendisine uykuda dusinmek
Uzere bir konu bulmak isterdi.

Cumartesi gunleri, erkenden laboratuva-
ra gider ve genelde 6gleden sonraya kadar
kalirdi. Cumartesi aksam evde masasinda
olurdu.

llinois'deki Insaat Muhendisligi binasi
Newmark Insaat MUhendisligi Laboratuvar



At home in Turkey. Tirkiye‘deki evinde.

Engineering Laboratory, Dad proposed a
commemorative t-shirt be made: On the
front would be the name of the building,
and on the back, the slogan “If you're not
here on Sunday, never mind on Monday.”
So now you know about Sunday.

If you went to a party that Dad and
Joan gave (May | be candid? Joan gave
the party.) , and if you were the first to
arrive and Dad greeted you at the door,
he had just put down his pencil. During
the party if you didn’t see him for a few
minutes, it was probably because he had
gone to his desk to check something, or
to write a quick email that had been on
his mind. He would stop there again after
the last guest had left.

It's true he went on vacations, but
maybe it's more accurate to say that he
changed his location. It didn't make much
of a difference to the number of hours he
spent at his, or any other desk. Not that
he needed a desk. On planes, in train sta-

olarak yeniden adlandirildiginda, babam bir
hatira tisortd yapilmasini énerdi. Oninde
binanin adi, arkasinda ise “Eger Pazar gunU
gelmediysen, Pazartesi hig zahmet etme.”
yazilacakti. Pazar gUnlerini nasil gegirdigini
de boylece anlamissinizdir.

Eger babam ve Joan'in verdigi (acik ko-
nusmak gerekirse, Joan'in verdigi) bir parti-
ye gitseydiniz, ilk gelen siz olsaydiniz ve
babam sizi kapida karsilasaydi, bilin ki kale-
mini az once birakmig olurdu. Parti boyun-
ca eger onu birkag dakikaligina goremediy-
seniz, buyuk ihtimalle bir seyi kontrol et-
mek ya da aklini mesqul eden kisa bir e-
postayl yazmak icin gittigi masasinda bula-
bilirdiniz. Son misafire hosca kal dedikten
sonraki duragi da yine masasi olurdu.

Tatillere gittigi vakidir, ama belki de ‘tatil’
yerine ‘bulundugu yeri degistirmek’ demek
daha dogru. Ister dendi masasinda ister
herhangi baska bir masada olsun, is basin-
da gecirdigi zaman pek fark etmezdi. Hatta
bir masaya bile ihtiyaci yoktu. Ucaklarda,
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tions, on buses, at hotels, if Dad had a
spare moment his pencil would be out of
his pocket or his computer would be open
on his lap and he would be writing, or
“making calculations”. In all the places he
and Joan lived in Turkey, where they
spent most summers, there was always a
study, and this is where he spent the ma-
jority of his time.

Twelve to fourteen hours a day. Seven
days a week. More or less uninterrupted
from 1953 to 2018.

How did he maintain this pace? That's
easy to answer: He loved it. He told me

several times, “Tim, I'm so lucky to have

tren istasyonlarinda, otobuslerde, oteller-
de, eger babamin bos bir dakikasi varsa, ya
hemen kalemi cebinden ¢ikmis ya da bilgi-
sayarl kucaginda agilmis olurdu ve yazma-
ya veya “hesap yapmaya” baslardi. Joan ile
birlikte yazlarinin cogunu gegirdikleri Turki-
ye'de yasadiklari her yerde mutlaka bir ¢a-
lisma odasi olur ve zamaninin cogunu bura-
da gegirirdi.

GUnde yaklasik 12-14 saat. Haftanin yedi
gunl. Neredeyse kesintisizce, 1953'ten
2018'e kadar.

Bu temposunu nasil korudu? Cevabi ko-
lay: Isini severdi. Bana birgok kez soyle de-
misti: “Tim, bu isi yapiyor oldugum igin ¢ok

Setting an example for a grandson. Torununa érnek olurken.

this job. When | wake up in the morning, |
can't wait to get downstairs to my desk.”
When he had just moved to Purdue with
the goal of expanding the earthquake
program, | asked him how he liked it. He
said, “It's wonderful. | feel like a graduate
student again!” On the other hand |
should tell you that | heard him tell some-
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sansliyim. Sabah uyandigimda, merdiven-
lerden asag! inip masama gitmek igin sabir-
sizlaniyorum.” Deprem mufredatini genis-
letmek amacr ile Purdue'ya tasindigr ilk za-
manlarda ona memnun olup olmadigini
sordugumda, su yaniti aldim: “Muhtesem,
yeniden bir lisansUstU ¢grenci gibi hissedi-
yorum!”. Ote yandan, size sunu soylemeli-



one on the phone, "“That old saying is
true: | really do get 90% of my work done
in 20% of the time,” (which astonished
me because | assumed that he sat at his
desk constantly laying golden eggs). So it
might be equally correct to say he loved it
because he worked so hard. He worked
because it was interesting. It was inter-
esting because he worked.

This is as much as | dare to tell you
about him, but | think he would have
liked you to know it. Not because he
would want you to admire him, but be-
cause he'd want you to do the same.
Maybe it’s not necessary for me to write
any more, though. I'm pretty sure you
have stopped reading, because you real-
ized halfway through, if you got even
that far, that there actually were several
useful things you could be doing, and
now you're doing them. If that's true, and
reading this has inspired you to drop the
book and get back to work, maybe he
would be pleased by my writing this after
all.
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yim, onu telefonda birine sunlari soylerken
duydum: “Eskilerin dedigi dogruymus, yap-
tigim islerin %90'n1, zamanimin %10'unda
yaptim.” (Bu beni hayrete disirmustU ¢in-
kU ben onun masasinda surekli oturup altin
yumurtladigini zannediyordum). Bu yUz-
den, ¢ok calistigr igin isini sevdigini soyle-
mek de ayni sekilde dogru olabilir. Calist,
cUnku ilgi duyuyordu. llgi duyuyordu, ¢inks
calisti.

Cesaretimi toplayip size soyleyebilecek-
lerim iste bu kadar, ama bence bunlan bil-
menizi isterdi. Ona hayran olmaniz icin de-
gil, sizin de aynisini yapmanizi istedigi igin.
Belki de daha fazla yazmamaliyim. Okuma-
yi biraktiginizdan oldukga eminim, ¢unkg,
eger oraya kadar gelebildiyseniz, yarisinda
fark ettiniz ki gercekten de bunun yerine
yapabileceginiz cok daha faydali birgok sey
var ve simdi onlari yapiyorsunuz. Eger bu
dogruysa ve bu yaziyi okumak size elinizde-
ki metni birakip calismaya geri ddnmeniz
igin ilham vermisse, belki de bunlari yazmis

olmam onu memnun etmistir.
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Epilogue

Mete's work was his long life's engagement and he often said he thought of himself as a
perpetual graduate student.

Being with Mete was not in hot weather or cold weather, it was Mete weather.

And the weather metaphor | use was not about Mete, rather he encouraged thought,
and used his gifts of energy and clarity for students and to further inquiry.

Thank you to all writers here who speak about Mete's seeking simplicity in engineering
practice and to all of you who
write from the heart and with
eloquence about Mete's passion
for teaching.

Many of you saw that Mete also
lived simply, conscious of and
happy on his life path of teach-
ing!

I laugh and can hear him calling
to the children, "Get up get up,
Turks and Japanese are at work

already, we've got to catch up!"

Baki said to me last year, "Mete is larger than life Janan, and remains with us." Baki of-
ten visited us in Eski Doganbey-Soke-Aydin where we stayed in our stone Village home for
the past eighteen Summers.

And Ugur came to the Village and the Jirsas came and the Shibatas, and then in 2005
Shun Sensai and Okada San and Sharon and Jack and Polat and Santiago and Ayhan and
Cemalletin came to the Village conference where they with dear Bruce Bolt prepared the
Letter to Istanbul.

The Gulkans came every and Santiago and Ichinose San often came for book-writing,
even in Winter.

Ask them how long Mete liked to write and revise a book!

And here | heartily thank all of you for making with us the most happy of times; Mete at
home under the giant white mulberry tree and then going about to Ephesus or to Priene
and Miletus or to Heraklea under Latmos on Lake Bafa, and to restaurants along our way.

If the Village was full of people you know that Mete wanted everyone visiting Purdue
University to stay in our Barn or at least to come and have dinner. Guest speakers, new
students, and those finishing their Ph.D. stayed with us.

(And Mete carried their suitcases to the third floor.)

At student weekly discussions for research and thesis work Mete expected new
thoughts and he always left one with an idea And enthusiasm to get back on track.

Then there were pranks, even outrageous ones.

One Saturday morning in the 70's, Mete with others rolled Tony Fiorato's small MG car
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into the Crane Bay elevator in Newmark Lab. (!) In the new corporate-military atmosphere
in Universities, we know that heads would roll at such fun.

Many of you remember the 70's and 80's and early go's in association with Mete's late
afternoon Seminars on Wednesdays at home in Urbana, Illinois with peanuts and beer in
the basement.

And starting Fall 1994 through Spring 2016, Seminars were held in the Kettelhut Semi-
nar Room at the Barn in Lafayette, Indiana.

During visits to the Barn, Structural Engineering was often the purpose, but at dinner
any subject of History, his favorite antique cities of Priene and Miletus (birthplace of Phys-
ics), or the particulars of language, and any Nasreddin Hoca tales were some of the topics
that flowed with food and wine.

Recently we had listened to Pianist-Composer Fazil Say's Nazim Oratoryosu and then
every day we listened to the majestic ending with Genco Erkal and Serenad Bagcan,
"Yasadim diyebilmen icin." This heroic chorus is haunting, be sure to listen well, and poet
Nazim Hikmet will help you understand his poignant poem, On Living in English.

Mete loved and laughed speaking with all children, dogs, and cats. Our children have
noticed that they come after dogs and cats.

Timothy, Adria, and Ayshe cherish Mete memories.

Mete is he who lived with a light heart, ever fun And mightily serious about his intention,
"to live and be able to say, | lived."

For me, an unexpected life. | shall always wonder at it.

Janan-Joan Sozen
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