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SUBAT 2023 DEPREMLERI VE BOLGEMIZE ETKILERI

ONSOZ

Ulkemiz, kendisini cevreleyen Afrika, Arap ve Avrasya levhalarinin sinirlart
cevresinde sismik yonden aktif bir bolgede yer almakta olup, maalesef deprem iiretme
potansiyeline sahip bir cografya tizerinde bulunmaktadir. Tiirkiye, 1900 yilindan giliniimiize
kadar 20 adet 7 biiytikliigii tizerinde depremler yasamis olup, 1900-2023 yillari arasinda can
kayb1 ve hasarlara neden olan 260 civarinda depremler meydana gelmistir. Ulkemiz, tarihi
boyunca 6 Subat 2023 yilinda yasamis oldugu deprem silsilesini yasamamuigtir. Can kaybi
ve agir hasar yoniinden ge¢miste yasanan en biiylik depremler sirastyla 2023 Gaziantep-
Kahramanmaras, 1939 Erzincan ve 1999 Marmara depremleridir.

6 Subat 2023 tarihinde sabah saat 4.17°de Gaziantep’in yaklasik 22 km bati-
giineybatisinda Sofalaca bolgesinde meydana gelen 7.8 biiyiikligiindeki ilk depremin 11
dakika sonrasindaki art¢isi, 6.8 biiyiikliiglinde olup, birinci depremin yaklasik 10 km
giineybatisinda yine Karasu grabeni igerisinde Nurdagi’na yakin bir yerde meydana
gelmistir. Bu depremler ile Dogu Anadolu Fay Zonunun yiizlerce km uzunlukta segmentleri
kirilmistir. Bu depremlerin ardindan ayni giin yaklagik 9 saat sonra ilk depremin oldugu
yerin yaklasgitk 100 km kuzeyinde saat 13:24’te Dogu Anadolu Fay Zonu’nun kuzey
kesimlerinden uzanan Siirgii-Cardak Fay Segmenti ilk depremler tarafindan tetiklenerek 7.6
bliyiikliiglinde iiglincii biiyiik deprem Kahramanmaras Ekindzii bolgesinde kirilmustir.
Ucgiincii depremin artgis1 da 98 dakika sonra ayn1 segmentin yaklasik 65 km bat1 kesiminde
Goksun Ilgesinin yaklasik 10 km kuzeyinde 6.0 biiyiikliigiinde meydana gelmistir. Bir yil
icerisinde 11 ilimizi kapsayan bolgelerde 60000’in tlizerinde farkli magnitiid degerlerinde
art¢1 soklar gergeklesmis olup, resmi rakamlara gore 53.000’in {izerinde vatandasimiz
hayatin1 kaybetmis, 130.000 den fazla kisi de yaralanmis, 518.000 konut yikilmis ve/veya
agir hasar almig, 128.778 konut orta derecede hasar almistir. Adana ilinde ise, 2023 yili Ekim
ayinda Cevre Sehircilik ve iklim Degisikligi il Miidiirliigii Hasar tespit raporuna gore 13
bina yikilmis, 3297 adet bina agir hasarli, 4062 adet bina orta hasarli ve 43005 adet bina da
hafif hasarli olarak tespit edilmistir.

Subat 2023 depremlerinin ardindan gegen bir y1l sonrasinda jeoloji, insaat, jeofizik,
geoteknik, mimarlik, deprem miihendisligi vb. gibi farkli disiplinlerde depremler iizerine
caligmalar yapan ve konularinda uzman olan arastirmacilar diizenlenen bu sempozyumda
depremlerin olusumu, meydana gelme nedenleri, sismik yonden aktif cografik bolgelerin
belirlenmesi, depremlerin neden oldugu yiizeysel ve binasal-yapisal hasarlar ve nedenleri,
depremler sirasindaki yer hareketleri, sismik dalgalarin zeminlerdeki davranisi, konut-isyeri
binalar1, kopriiler, hastaneler, goletler, barajlar gibi zemin iizerinde olusturulan yapilarin
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deprem dalgalarina kars1 performanslari, deprem direngli binalarin ve sehirlerinin konu
edildigi hayati oneme sahip giincel kiymetli sunumlar yapacaklardir. Bu depremlerden
cikartilmasi gereken derslerin neler oldugu belirlenerek tartisilip, gelecege yonelik dngdrii
ve Oneriler ortaya konulacaktir. Bolgemizde depremler sonrasi yiizeyde ve ¢esitli bina-
yapilarda gelisen 6nemli sorunlarin ¢oziimiine yoOnelik miihendislik, mimarlik, zemin,
denetim, yapilagma, afet yonetimi, giiclendirme ile ilgili temel konular sempozyum sirasinda
farkli oturumlarda tartisilacaktir. Ulkemizde deprem olgusu 6zellikle aktif fay zonlart
boyunca herhangi bir anda olusmasi beklenen ve hayati 6neme sahip 6nemli bir doga
olayidir. Bu nedenle, gelismis iilkelerde yapildig1 iizere deprem direngli yerlesim
birimlerinin olusturulmasi mutlaka gerekmektedir. Bu sartlarin saglanmasi sonrasinda olasi
gelisen deprem sonrasinda insanlarin yeniden binalarina girebilecekleri depremlere direngli
saglam yagsam alanlariin olusturulmasi gerekmektedir. Hemen herkesin dile getirdigi gibi
“Depremler oldiirmez, ¢iiriik binalar 6ldiiriir’. Bundan dolayi, tilkemizde, giivenle ve
saglikla yasanabilecek sehirlerin olusturulmasina yonelik yapilmasi gereken faaliyetlerin
desteklenmesi, bu hususta insanligin da bu hayati 6neme sahip ¢ok 6nemli konuya gerekli
duyarlilig1 gostermeleri gerekmektedir. Ulkemizde 1-7 Mart tarihleri “Deprem Haftas1”
olarak belirlenmistir. Bu tarihlerde iilke genelinde bir¢ok tiniversite, egitim kurumlar1 ve
kuruluslarda depremlerle ilgili konferanslar, paneller ve sunumlar yapilarak kamuoyu
bilgilendirilmektedir. Bu kapsamda {iniversitemiz de bilgilendirme amagli olmak {izere
Sempozyumun 3. Giinilinlin 5. Oturumunda farkli disiplinlerin bir arada bulundugu panel
oturumu diizenlemektedir. Bu panelde, yasanilan depremler ve bolgeye etkileri ile ilgili
sorulart miimkiin oldugunca cevaplandirilacaktir. Sempozyumumuzun gergeklestirilmesi
icin degerli katkilar sunan Cukurova Universitesi Rektorliigii’ne, Adana Biiyiiksehir
Belediyesine, Jeoloji Miihendisleri Odasi, Adana Subesine, Miihendislik Fakiiltesi
Dekanligina, degerli bilgilerini paylagmak tizere sempozyumumuza bilimsel katkilar sunan
arastirmacilara ve bu toplantiya katilan sizlere Diizenleme Kurulu adina ¢ok tesekkiir eder,
Sempozyumun iilkemiz i¢in hayirli olmasini ve yararlar getirmesini dilerim.

Prof.Dr. Ulvi Can UNLUGENC
Diizenleme Kurulu Baskani
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Anadolu’da Neden Siirekli Deprem Oluyor?

Adana ve Cevresinde Deprem Olacak m1?

Yiicel YILMAZ

ITU Maden Fakiiltesinden Emekli Jeoloji Profesori,
yyilmaz@khas.edu.tr

A - Anadolu’da neden siirekli deprem oluyor?
Biiyikliigi 4 ve 4 ten biiyiik deprem odaklarmin dagilimina baktigimizda bunlarin

Anadolu’nun hemen timiinii Orttigii gorilmektedir (Sekil 1). Bu veri tek basina
Anadolu’nun bir deprem iilkesi oldugunun en agik gostergesidir.

Sekil 1

Anadolu’da siirekli deprem olmasinin ana nedeni Arap Levhasi’nin kuzey yoniinde
ilerleyerek Dogu Anadolu’yu sikistirmasidir (Sekil 2).
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Arap Levhasi’nin sikistirdigi Anadolu, GPS verilerine gore yilda yaklasik 20 mm
hizla kuzeybatiya dogru ilerlemekte, batida ise saatin tersi yoniinde donerek ve hizlanarak
Helen dalma batma zonu tizerine itilmektedir.

Arabistan’in kuzey yonlii itmesi sonucunda Dogu Anadolu sikismakta; kisalip
kalinlasarak yiikselmektedir. Kuzey-giiney sikisma Dogu Anadolu’da iki biiyiik yanal atimli
fayin gelismesine de neden olmustur. Karliova/Bingol’de birlesen bu iki biiyiik faydan
kuzeydeki, Kuzey Anadolu Fay1 (KAF; Sekil 3), giineydeki ise Dogu Anadolu Fay1 (DAF;
Sekil 3) olarak bilinmektedir. Bu iki faym siirladig: litosfer parcasina Anadolu Levhasi
diyoruz (Sekil 3) . Anadolu Levhasi birlesme noktasindan bati1 yoniinde kacarak kuzey-
giiney sikismaya neden olan giiciin bir kismini batiya iletmektedir (Sekil 3 ). Anadolu
Levhasi’nin batiya kagmasi, iki parmak arasinda sikistirilan kiraz ¢ekirdeginin pirtlamasina
benzetilebilir (Sekil 3).
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72
Sekil 3

Anadolu Levhasi’nin batiya kagmasina aracilik yapan Kuzey ve Dogu Anadolu
faylar1 yanal atimli faylardir. Bir fayin yanal atimli hareketi, birbirlerine bitisik raylarda
fakli yonlere giden trenlerin hareketine benzetilebilir. Kuzey Anadolu Fayi’nda trenler
birbirlerine gore saga dogru gitmekte, Dogu Anadolu Fayi’nda ise sol yonde birbirlerine
stirtiinerek ilerlemektedir (Sekil 5). Sirtinmelerin neden oldugu enerji birikimi belli bir
diizeye ulasinca da belli araliklarla depremlere yol agmaktadir.

Anadolu Levhasi Ege Bolgesi’nde bir genisleme ortamina ulagsmakta ve burada
kuzey-giiney gerilmektedir (Sekil 3). Boylece Anadolu’nun farkli bolgelerinde farkli kokenli
hareketlerin yol actig1 depremler olusmaktadir. Sekil 3°te gosterildigi gibi, Dogu Anadolu’da
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stkisma kokenli, Kuzey Anadolu Fay1 ile Dogu Anadolu Fay1 boyunca kagma kokenli, Bati
Anadolu’da ise gerilme kokenli depremler olmaktadir. Sekil 3, nedenleri farkli olsa da bu
deprem boélgelerinin tiimiinde, biiytlikliigii 7 ve tizerinde biiylik depremlerin gergeklestigini
gostermektedir.

B - Adana ve cevresinde deprem olacak m?

Anadolu'nun pek cok yoresinde olusan biiyilk depremler Adana diizliigii ve
cevresinde de goriilmektedir. Giliney Anadolu’nun orta kesimlerinde yer alan Sariz-
Saimbeyli, Elbistan, Pazarcik, Osmaniye, Ceyhan biiylik deprem gec¢irmis yerlere ornektir
(Sekil 3).

Bu depremlerin olugmasinda, Arap Levhasinin, tiim Anadolu’yu etkileyen kuzey
yonlii ilerlemesinin yanisira Dogu Akdeniz okyanus litosferinin Kibris dalma batma zonu
(Cyprus trench; sekil 4) boyunca kuzey yoniinde dalip batmas1 da 6nemli rol oynamaktadir.
Bu iki tektonik etken birlikte, Adana diizliigii ve onu g¢evreleyen bdlgelerde bir¢ok biiyiik
yanal atimli fay kusagini gelistirmistir (sekil 4). Bunlarin 6nde gelenleri arasinda, Olii Deniz
fay1 (DSF), Dogu Anadolu Fay1 (EAF), Sar1z-Saimbeyli makaslama zonu (SSSZ) ve 6n iilke
kivrim-saryaj kusagi faylar1 (FFTF) sayilabilir.

Bu bildiride, bu faylarin ortak etkileriyle gelisen tektonik gili¢lerin Adana ve
cevreleyen bolgelerde oynadigr rolleri ve bunlarin deprem {iretme potansiyelleri
tartigilacaktir.




SUBAT 2023 DEPREMLERI ve otgemize Brkier

i @M i jempoz;mmnwmmw

7, BUYOK
SEHIR
28 Subat - 1 Mart 2024 Gukurova Universitesi Mithat OZSAN Amfisi / ADANA / ADANA

Tectonic reasoning for the continuous Anatolian Earthquakes and
potential Adana earthquakes

Yiicel YILMAZ

In this presentation, | will discuss the problems related to tectonic reasoning for
continuous earthquakes in Anatolia and the potential for earthquakes in the Adana region.

Anatolia is one of the world's most actively deformed continental regions. This is
displayed clearly in Fig 1, showing that earthquakes greater than 3 cover most of Anatolian
lands. The major tectonic factor in this is the northward advance of the Arabian Plate pushing
Anatolia to the north. As a result, as the GPS data display, Anatolia is moving north in the
east and rotating anticlockwise with a rate of about 20 mm/y (Fig 2) in the west, advancing
southward over the Hellenic Trench. Consequently, Eastern Anatolia is squeezed, shortened,
thickened, and elevated under the ongoing N-S compressional forces. When the
compressional deformation reached an advanced stage, two major strike-slip faults were
formed that meet in the Karliova junction/ Bing6l. These faults are known as the North
Anatolian Fault and East Anatolian Fault (NAF and EAF in Fig 3). Together they define an
independent tectonic entity known as the Anatolian Plate. The plate protrudes westward from
the point of convergence of EAF and NAF at the Karliova junction, transferring part of the
N-S compression to the west.

The movement pattern of the blocks along a strike-slip fault zone can be compared
to two trains in adjacent lines moving in opposite directions. In the case of NAF, the blocks
move to the right. In EAF, they move to the left.

In the Aegean region, the Anatolia Plate enters a terrain that extends north-south.

As summarized above, Anatolia has three different deformational fields that lead to
earthquakes with varying origins. The eastern Anatolia suffers from deformation due to
north-south compression, while the western Anatolia is deformed by N-S extension. Figure
3 provides a visual representation of these fields. The NAF and EAT faults connect the two
contrasting deformation fields through strike-slip faults, which also generate earthquakes
greater than magnitude 7 (Fig 3).

Earthquake potential of Adana and its surroundings

Two factors govern the tectonics of southcentral Anatolia, including the Adana
region: 1- the northerly advance of the Arabian Plate and 2- the northward subduction of the
Eastern Mediterranean oceanic lithosphere along the Cyprus Trench (Fig 4). They caused
the development of regional-scale strike-slip faults (Fig 4). Among these are the East
Anatolian Transform Fault (EAF), the Dead Sea Transform Fault (DSF), the foreland faults
of the Arabian Platform (FFTF), and the Sariz Saimbeyli Mega Shear zone (SSSZ) (Fig 4).
In this presentation, | will discuss these faults' combining and varying roles in generating
earthquakes in the Adana region.
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Tectonic development of the region affected by the 2023 Turkish
earthquakes

A.H.F. Robertson®, S. Boulton@ , U. C. Unliigen¢®, O. Parlak®, T. Duman®, K.
Tash®), N. inan(S), U. Safak®, A. Gﬁney(G), N. Yildirim®, H. Elmaci®, N. Nurlu®, A.
C. Akinai®, M. Kaya®

tUniversity of Edinburgh, UK (Alastair.Robertson@ed.ac.uk); 2Plymouth University, UK; 3Cukurova
University; “MTA, Ankara; SMersin University; éAksaray University

A good understanding of the controls of hazard in the earthquake region is aided by
a knowledge of the regional geology and tectonic development.The region belongs to the
Arabian (African) plate and the over-riding Tauride (Eurasian plate). The palaeogeography
of the African plate was largely controlled by rifting of the S Neotethys during the Triassic.
The collision of this rifted margin with the over-riding Tauride plate initiated the
neotectonics of the easternmost Mediterranean and adjacent SE Turkey. The Palaeozoic-
Mesozoic geological record of the Arabian plate is largely known from the Amanos
Mountains that were uplifted and exposed during the Miocene, whereas the late Mesozoic-
Recent is exposed much more widely along the northern margin of the Arabian
plate.Initially, Precambrian-Lower Palaeozoic siliciclastic and carbonate sediments
accumulated on a broad shelf bordering N Gondwana. Following Triassic rifting of S
Neotethys, a Bahama-type carbonate platform developed during passive margin subsidence.
During the Late Cretaceous, ophiolites formed above a subduction zone and were then
obducted southwards onto the Arabian continental margin as a result of trench/passive
margin collision (e.g. Hatay and Amanos ophiolites). Passive margin conditions resumed
during the Paleogene when the continental margin was mainly covered by shelf carbonates.
There are indications of compression related to initial continent-continent collision during
the Eocene in the S Amanos Mtns. The Eurasian plate was clearly colliding with the Arabian
plate during the Early Miocene, associated with large-scale southward emplacement of
Tauride-derived thrust sheets over a flexurally downwarped foreland basin along the
northern edge of the Arabian plate. The over-riding Tauride plate comprises a stack of thrust
sheets that restore, from south to north, as the distal passive margin of the Arabian plate
(Karadut Complex), deep-sea sediments, volcanics accreted from the S Neotethys (Kogali
Complex), intrusive Upper Cretaceous SSZ-type ophiolitic rocks (Berit ophiolite), and
Palaeozoic-Mesozoic continental crust cut by Upper Cretaceous granitoids (Malatya
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Metamorphics). Continuing plate convergence during Mid-Late Miocene was largely
accommodated by internal shortening and uplift within the emplaced Tauride thrust wedge,
culminating in a final pulse of southward thrusting and folding during the Late Miocene
(possibly accompanied by progressive slab break-off). Left-lateral strike-slip along the broad
array of faults related to the East Anatolian Transform Fault began during the Pliocene,
continuing until Recent. To the E of the Amanos Mountains, the Karasu basin developed as
a transtensional rift with basaltic eruptions and marginal alluvial fans, extending to the coast
as the Hatay half-graben structure. The earthquake region is marked by displacements along
two main contrasting fault trends, which bear comparison with the previously mapped
pattern of Plio-Quaternary faults in the region. Overall, the above restored tectonic
development shows that the earthquake-affected region developed as a dogleg in the rifted
Arabian margin (Permo-Triassic), which in turn influenced the mainly Miocene collisional
tectonics, and subsequently became involved in westward tectonic escape.

10
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2023 Tiirkiye’deki Depremlerden Etkilenen Bolgenin Tektonik Gelisimi

A.H.F. Robertson®, S. Boulton® , U. C. Unliigen¢®, O. Parlak®, T. Duman®, K.
Tash®), N. inan®, U. Safak®, A. Giiney®, N. Yildirim®, H. Elmac1®, N. Nurlu®, A.
C. Akina®, M. Kaya®

Deprem bolgesinde tehlikenin kontroliine iliskin 1yi bir anlayis, bolgesel jeoloji ve
tektonik gelisimin bilgisine dayanmaktadir. Bolge, Arabistan (Afrika) levhasina ve lizerinde
yer alan Tauride (Avrasya levhasi) tarafindan tizerlenen bir konumda yer almaktadir. Afrika
levhasinin paleocografyasi biiyiik 6l¢lide Triyas doneminde Giiney Neotetis'in agilmasi
tarafindan kontrol edilmistir. Bu riftlesmis kenarin Tauride levhasi tarafindan tizerlenmesi,
Dogu Akdeniz'in ve komsu Giineydogu Tiirkiye'nin neotektonik donemini baslatmistir.
Arabistan levhasinin Paleozoyik-Mezozoyik jeolojik kaydi, genellikle Miyosen sirasinda
yiikselen ve yiizeyleyen Amanos Daglarinin incelenmesi ile bilinirken, Ge¢ Mezozoyik-
Gilinlimiiz donemi, Arabistan levhasinin kuzey kenar1 boyunca ¢ok daha genis bir sekilde
aciga cikmistir. Baglangigta, Kuzey Gondwana'nin siirinda genis bir self iizerinde Orta
Kambriyen-Alt Paleozoyik silisiklastik ve karbonat tortullari birikmistir. Triyas doneminde
Giiney Neotetis'in agilmasi sonrasinda, pasif kenar ¢okiintiisii sirasinda Bahama tipi bir
karbonat platformu gelismistir. Ge¢ Kretase doneminde, bir dalma-batma zonu iizerinde
ofiyolitler olusmus ve ardindan bir hendek/pasif kenar ¢arpismasi sonucunda Arabistan
kitasal kenar1 iizerine giineye dogru lizerlemistir (6rnegin Hatay ve Amanos ofiyolitleri).
Kitasal kenar kosullari Paleojen doneminde devam etmis, kitasal kenar ¢ogunlukla self
karbonatlar1 ile kaplandiginda pasif kenar kosullar1 devam etmistir. Giiney Amanos
Daglari'nda baslangigta kita-kita carpigmasma bagli sikigma belirtileri vardir. Erken
Miyosen'de Avrasya levhasi, Arabistan levhasi ile net bir sekilde carpismistir ve bu
carpisma, Arabistan levhasinin kuzey kenar1 boyunca Arabistan levhasinin kuzey kenari
boyunca biiyiik 6lgekli giineye dogru Torid kokenli bindirme dilimlerinin yerlesmesi ile
iliskilendirilmistir. Uzerleyen Torid levhasi, giineyden kuzeye dogru Arabian levhasinin
distal pasif kenar1 olarak temsil edilen bir dizi bindirme diliminden olusur (Karadut
Kompleksi), Giiney Neotetis'ten tiiremis derin deniz sedimanlari, volkanikler (Kogali
Kompleksi), Ust Kretase SSZ-tipi ofiyolitik kayaglar (Berit ofiyoliti) ve Ust Kretase
granitoidleri tarafindan kesilmis Paleozoyik-Mezozoyik kitasal kabuk iinitelerini igerir
(Malatya Metamorfigi). Orta-Ge¢ Miyosen boyunca devam eden levha yakinsamasi biiyiik
oOl¢iide yerlesmis Torid bindirme kamasi iginde igsel kisaltma ve yiikselme ile kargilanmus,
Geg¢ Miyosen sirasinda ise giineye dogru bir son hareket ile doruga ulasmistir (muhtemelen
ilerleyici levha kopmasi ile birlikte). Dogu Anadolu Fayi ile iligkili genis bir fay dizisi
boyunca meydana gelen sol yonlii yanal hareket, Pliyosen'de baslamis ve giiniimiiz'e kadar
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devam etmistir. Amanos Daglari'nin dogusunda, Karasu havzasi, bazaltik lav ¢ikis1 ve kenar
aliivyal fanlar ile birlikte transtansiyonal bir rift olarak gelismis ve sahile kadar Hatay yari-
graben yapisi olarak uzanmaktadir. Deprem bdlgesi, bolgede daha once haritalanan Plio-
Kuvaterner fay oriintiisii ile karsilastirilabilen iki ana zit fay trendi boyunca yer
degistirmelerle belirlenir. Genel olarak, yukarida agiklanan bu tektonik gelisim, depremden
etkilenen bolgenin riftlesmis Arap Levhasi kiyisinda bir kdsebent olarak geliserek (Permo-
Triyas), Miyosen carpisma tektonigini etkiledigini ve daha sonra batiya dogru tektonik
kacisa dahil oldugunu gostermektedir.
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Cumbhuriyetin 100. Yilinda Tiirkiye Depremleri Ve Genel Degerlendirme

Siikrii ERSOY

Yildiz Teknik Universitesi, Ingaat Fakiiltesi, sersoy@yildiz.edu.tr

oz

Kitalar1 tastyan levhalarin milyonlarca yildan beri siirdiirdiikleri yavas hareketler bir
yandan devasa okyanus ve siradaglarin olusumuna yol acarken diger yandan yerkabugu
icinde biriktirdigi deformasyon enerjisinin yarattig1 stresler zaman zaman aniden bosalarak
depremlere neden olurlar. Depremler farkli yonlere hareket eden levhalarin sinirlarinda ya
da kitalarin parcalanan i¢ kisimlarinda meydana gelirler. Pasifik Kusagi ile iilkemizin de
icinde bulundugu Alp-Himalaya Dag Kusagi Diinya’da bilinen en 6nemli iki deprem
bolgesidir.

Onsekizinci yiizyilin sonlarina dek depremin nedeni heniiz bilinmiyor ve deprem
bilim dis1 sOylencelerle acgiklanmaktaydi. En ¢ok da Tanrimin bir gazabi olduguna ve
insanlar1 cezalandirdigina inanilirdi. Bilim adamlart 1755 Lizbon depreminden &nce
depremleri aciklamak i¢in neredeyse yalnizca Aristo, Pliny ve diger antik klasik kaynaklara
bakmislardir. Lizbon depremini takip eden yaklasik yiiz y1l boyunca deprem {izerine giderek
artan ¢alismalar Italya'nin giineyinde 35.000 kisinin &liimiine neden olan 1783 Kalabriya
Depremi sonrasi daha da artti. Sismolojinin babasi adi verilen Robert Mallet (1810-1881)
deprem dalgalarinin hizin1 6lgmiis, ayn1 zamanda yeraltindaki depremin derinligini ve
merkez Uissiinii de saptayabilmistir. Amerika Birlesik Devletleri'nde ise deprem c¢aligsmalari
1906 San Francisco depreminin ardindan artmis ve depremlerin uzun yillar boyunca yer
kabugunda gerilimlerin kademeli olarak birikmesinin bir sonucu oldugu ortaya konmustur.
1960 yilinda meydana gelen M9.5 biiyiikliiglindeki Diinyanin en biiyiik 1960 Valdivia veya
Biiyiik Sili Depremi sonrasi yeraltindan yayilan depremin dalgalar1 depremi bilime biiyiik
faydalar 6zellikle de dalgalarin olusumu ve siiresinin 6lg¢lilmesi ile yeralti hakkinda bir¢ok
bilgiye ulagilabilmistir.

Tiirkiye’de ise deprem konusunda calismalar 20. yiizyilin ilk yillarinda baslamistir.
Tirkiye agisindan aletsel donem oOncesi depremler konusunda bilgiler ancak tarihsel
kayitlardan ve yapilan paleosismolojik ¢alismalarindan elde edilmistir. Bu konuda 1935
yilinda faaliyetine baglayan MTA ile 1936 tarihinde gorevine baslayan Kandilli Rasathanesi
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ve Deprem Arastirma Enstitiisii gibi ulusal kurumlarimizin ¢ok énemli rolleri olmugtur. Bu

kurumlara son zamanlarda AFAD eklenmistir.

Son yiizyi1lda meydana gelen yikici biiylik depremlerden bazilar1 asagida listelenmistir.

1912 08 09 — Sarkkoy-Miirefte M7.3 — Olii Sayis1: 216
1924 09 13 — Pasinler M6.8 — Olii Sayist: 214

1928 03 31 — Izmir, Torbali M6.5, Olii Sayis1: 40
1930 05 07 — Hakkari, M7.2 — Olii Sayist: 2,514

1939 12 26 — Erzincan, M7.8, Olii Sayis1: 32,700
1942 12 20 - Niksar-Erbaa M7.0 - Olii Sayis1: ~3,000
1943 11 26 —Tosya-Ladik, M7.2 - Olii Sayisi: 2,824
1944 02 01 - Gerede, M7.2, - Olii Sayis1: ~4,000
1946 05 31 - Varto, M5.9 - Olii Sayist: 1,300

1949 08 17 - Erzurum, M6.8 - Olii Sayisi: 320

1951 08 13 - Kursunlu, M6.7 - Olii Sayisi: 50

1953 03 18 - Yenice-Gonen, M7.2 - Olii Sayist: 1,073
1957 04 25 - Fethiye, M7.1 - Olii sayist: 15

1957 05 26 - Bolu, M7.1 - Olii Sayisi: 66

1964 10 06 — Manyas - M7.0 - Olii Sayist: 36

1965 06 13 — Denizli, M5.4 - Olii Says1: 2

1966 08 19 - Varto, M6.8 - Olii Says1: 2,529

1967 07 22 - Mudurnu Vadisi, M7.3 - Olii Sayist: 173
1968 09 03 - Bartin, M6.6 - Olii Sayisi: 24

1969 03 28 - Alasehir, M6.4 - Olii Sayisi: 11

1970 03 28 — Gediz, M 7.1 — Olii Sayis1: 1,086

1971 05 12 — Burdur, M6.9 — Olii Sayist: 71

1971 05 22 - Bingdl, M6.8 — Olii Sayisi: 878

197509 06 - Lice — M6.6 — Olii Sayisi: 2,385

1976 11 24 — Muradiye — M7.5 -Olii Sayisi: 3840

1983 10 30 - Horasan-Narman - M6.8 - Olii Sayis: 1,342
1992 03 13 — Erzincan — M6.8 — Olii Sayis1: 653

1998 06 27 Adana, Ceyhan — M6.2 —Olii Sayis1:145
1999 08 17 - Kocaeli — M7.4 - Olii Sayisi: 17,118

1999 11 12 — Diizce - M7.2 - Olii Sayist: 894

2002 02 03 — Cay-Sultandag - M6.5 — Olii Sayis1: 42
2003 01 27 — Piiliimiir- M6.5 — Olii Sayisi: 1

2003 06 01 — Bingbl - M6.4 — Olii Sayist: 176

2004 07 02 — Dogubeyazit - M5.2 — Olii Sayist: 18

2010 03 08 — Kovancilar - M6.0 — Olii Sayist: 41

2011 10 23 — Ergis — M6.7 - Olii Sayisi: 604

2020 01 24 — Sivrice — M6.5 - Olii Sayist: 44

2020 10 30 — Sisam — M6.9 - Olii Sayist: 117

2023 02 06 — K.Marag— M7.7 ve 7.5 - Olii Sayis1: 60Bin +
2023 02 20 — Defne, Hatay — M6.4 - Olii Sayist: 6

Tiirkiye deprem tarihinin en biiylik depremlerinden biri 1939 yilinda Erzincan’da

gerceklesmistir. Kuzey Anadolu Fay zonu iizerindeki birbirini takip eden bir dizi deprem
(1942- 1943- 1944, 1957, 1967) gerilimin batiya dogru kaymasina yol agmigtir. Marmara
Denizi 1912 ve 1999 depremleri arasinda kalan bir bolgede olup 250 yillik tekrarlanma
periyodu doldugundan yakin gelecekte deprem beklenen yerlerden biridir. Deprem sadece
Marmara’da degil tilkemizin her yerinde yasanacaktir.

1940’11 yillar tilkemizde depreme karsi yasal diizenlemelerin yapildigi bir dénemdir.
1944 yilinda 4623 sayili “Yer Sarsintilarindan Evvel ve Sonra Alinacak Tedbirler ”” hakkinda
kanun, 1945 yilinda ise "Tiirkiye Deprem Bolgeleri Haritasi ve Yapt YoOnetmeligi"
bunlardan biridir. Boylece afet politikalarindaki mevzuatlarda yapilan degisikliklerle afet
oncesi hazirlik ve koruyucu 6nlemlerin arttirilmasini saglamistir. 1950’11 yillarda ise benzer
baz1 diizenlemeler yapildi. 1958 yilinda Imar ve Iskan Bakanligi, 1959 yilinda Afet Isleri
Genel miidiirligi kuruldu. 1959 yilinda "Umumi Hayata Miiessir Afetler Dolaysiyla
Alinacak Tedbirlerle Yapilacak Yardimlar” konusunda 7269 sayili kanun yiiriirliige girdi.
1985 yilinda 3194 Sayili imar Yasasi, 09.05.1985 giin ve 18749 sayili Resmi Gazetede
yayimlanarak yiiriirliige girmisse de yonetmeliklerde ve genelgelerde jeolojik ve jeoteknik
etlitler yer bulamamustir. Plan Yapimina Ait Esaslara Dair Yonetmelik’te, “jeolojik etiit”

caligmalar1 yapilmasi ancak 1999 depremleri sonras: degisikliklerle miimkiin olabilmistir.
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Aslinda deprem konusunda alinan tiim kararlar, kanunlar, yonetmelikler ve ¢alismalar ancak
biiylik depremler sonrasina denk gelmektedir. Bu durum 1992 Erzincan depremi, 1999

Kocaeli ve Diizce depremleri, 2011 Van ile 2023 Hatay-Kahramanmarag depremleri
sonrast da degigsmemistir.

Her biiyiik deprem sonrasi karar verici ve yoneticilerimiz ilgili depremin milat
oldugu soylense de o milat bir tiirli gelmemis ve depremlerden zarar gérmeye devam
ediyoruz. 2023 depremleri sonrasinda kapsamli bir kriz yonetimi, ulusal risk kalkan1 modeli
toplantilari, deprem gercegi ve kentsel doniisiim surasi yapilmis, altyap1 ve kentsel dontlisiim
baskanligi kurulmus, yeni deprem yonetmeligi, kentsel doniisiim c¢aligmalari, DASK
kapsaminin genisletilmesi ve Tiirkiye diri fay haritas1 hazirlanmasi gibi pek c¢ok calisma
yapilmistir. Tiim bu ¢aligmalarin yeterli olup olmadig1 ancak bir biiyiik deprem yasandiktan
sonra 6grenilecektir.
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Turkey’s Earthquakes In The 100" Anniversary Of The Republic And
General Evalution

Siikrii ERSOY

ABSTRACT

While the slow movements of the plates supporting the continents, which have
continued for millions of years, lead to the formation of huge oceans and mountain ranges,
on the other hand, the stresses created by the deformation energy accumulated in the earth's
crust sometimes suddenly release and cause earthquakes. Earthquakes occur at the
boundaries of plates moving in different directions or in the disintegrating interior of
continents. The Pacific Belt and the Alpine-Himalayan Mountain Belt, which includes our
country, are the two most important earthquake regions known in the world.

Until the end of the eighteenth century, the cause of the earthquake was not yet known
and the earthquake was explained by unscientific myths. Most of all, it was believed that
God was wrathful and punished people. Before the 1755 Lisbon earthquake, scientists
looked almost exclusively to Aristotle, Pliny, and other ancient classical sources to explain
earthquakes. Increasing studies on earthquakes for nearly a hundred years following the
Lisbon earthquake increased even more after the 1783 Calabrian Earthquake, which caused
the death of 35,000 people in the south of Italy. Robert Mallet (1810-1881), called the father
of seismology, measured the speed of earthquake waves and was also able to determine the
depth and epicenter of the earthquake underground. In the United States, earthquake studies
increased after the 1906 San Francisco earthquake, and it was revealed that earthquakes were
the result of the gradual accumulation of stresses in the earth's crust over many years. The
waves of the earthquake spreading underground after the 1960 Valdivia or Great Chile
Earthquake, the world's largest, with a magnitude of M9.5, which occurred in 1960, provided
great benefits to science, especially by measuring the formation and duration of the waves
and a lot of information about the underground was obtained.

In Turkey, studies on earthquakes started in the first years of the 20th century. For
Turkey, information about pre-instrumental period earthquakes has only been obtained from
historical records and paleoseismological studies. Our national institutions such as MTA,
which started its operations in 1935, and Kandilli Observatory and Earthquake Research
Institute, which started its operations in 1936, played very important roles in this regard.
AFAD has recently been added to these institutions.
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Some of the devastating major earthquakes that have occurred in the last century are
listed below.

1912 08 09 — Sarkdy-Miirefte M7.3 — Death toll: 216 Gediz, M 7.1 - Death toll: 1,086

1924 09 13 — Pasinler M6.8 — Death toll: 214 1971 05 12 — Burdur, M6.9 — Death toll: 71

1928 03 31 — {zmir, Torbali M6.5, Death toll: 40 1971 05 22 - Bingol, M6.8 — Death toll: 878

1930 05 07 — Hakkari, M7.2 — Death toll: 2,514 1975 09 06 - Lice — M6.6 — Death toll: 2,385

1939 12 26 — Erzincan, M7.8, Death toll: 32,700 1976 11 24 — Muradiye — M7.5 — Death toll: 3840

1942 12 20 - Niksar-Erbaa M7.0 - Death toll: ~3,000 1983 10 30 - Horasan-Narman - M6.8 - Death toll: 1,342
1943 11 26 —Tosya-Ladik, M7.2 - Death toll: 2,824 1992 03 13 — Erzincan — M6.8 — Death toll: 653

1944 02 01 - Gerede, M7.2, - Death toll: ~4,000 1998 06 27 Adana, Ceyhan — M6.2 — Death toll: 145
1946 05 31 - Varto, M5.9 - Death toll: 1,300 1999 08 17 - Kocaeli — M7.4 - Death toll: 17,118

1949 08 17 - Erzurum, M6.8 - Death toll: 320 1999 11 12 - Diizce — M7.2 — Death toll: 894

1951 08 13 - Kursunlu, M6.7 - Death toll: 50 2002 02 03 — Cay-Sultandag - M6.5 — Death toll: 42
1953 03 18 - Yenice-Gonen, M7.2 - Death toll: 1,073 2003 01 27 — Piiliimiir- M6.5 — Death toll: 1

1957 04 25 - Fethiye, M7.1 - Death toll: 15 2003 06 01 — Bingol - M6.4 — Death toll: 176

1957 05 26 - Bolu, M7.1 - - Death toll: 66 2004 07 02 — Dogu Beyazit - M5.2 — Death toll: 18
1964 10 06 — Manyas - M7.0 - - Death toll: 36 2010 03 08 — Kovancilar — M6.0 — Death toll: 41

1965 06 13 — Denizli, M5.4 - - Death toll: 2 2011 10 23 — Ercis — M6.7 - Death toll: 604

1966 08 19 - Varto, M6.8 - Death toll: 2,529 2020 01 24 — Sivrice — M6.5 - Death toll: 44

1967 07 22 - Mudurnu Valley, M7.3 - Death toll: 173 2020 10 30 — Samos — M6.9 - Death toll: 117

1968 09 03 - Bartin, M6.6 - Death toll: 24 2023 02 06 — K.Marag— M7.7 and 7.5 - Death toll: 60 Thousand +
1969 03 28 - Alagehir, M6.4 - Death toll: 11 1970 03 28 - 2023 02 20 — Defne, Hatay — M6.4 - Death toll: 6

One of the largest earthquakes in Tiirkiye's earthquake history occurred in Erzincan
in 1939. A series of successive earthquakes on the North Anatolian Fault zone (1942- 1943-
1944, 1957, 1967) caused the tension to shift westward. The Marmara Sea is located in a
region between the earthquakes of 1912 and 1999, and is one of the places where earthquakes
are expected in the near future, as the 250-year recurrence period has expired. Earthquakes
will occur not only in Marmara but all over our country.

The 1940s were a period when legal regulations were made against earthquakes in
our country. "Law No. 4623 on Precautions to be Taken Before and After Earthquakes"
enacted in 1944 and "Turkey Earthquake Zones Map and Zoning Regulation™ issued in 1945
are one of them. Thus, pre-disaster preparation and protective measures were increased with
the changes made in the legislation regarding disaster policies. Similar regulations were
made in the 1950s. The Ministry of Construction and Settlement was established in 1958,
and the General Directorate of Disaster Affairs was established in 1959. Law No. 7269 on
"Measures to be Taken and Assistance to be Provided Due to Disasters Affecting Public
Life" came into force in 1959. Although the Zoning Law No. 3194 came into force in 1985
by being published in the Official Gazette No. 18749 dated 09.05.1985, there was no place
for geological and geotechnical studies in the regulations and circulars. Conducting
"geological survey" studies in the Regulation on Planning Principles was only possible with
the changes made after the 1999 earthquake. In fact, all decisions, laws, regulations and
studies regarding earthquakes occurred only after major earthquakes. This situation also
emerged after the 1992 Erzincan earthquake, 1999 Kocaeli and Diizce earthquakes, 2011
Van and 2023 Hatay-Kahramanmaras earthquakes.
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Although it is said that the earthquake is a turning point for our decision makers and
supports after every major earthquake, that milestone has never come and we continue to
suffer from earthquakes. After the 2023 earthquakes, many studies have been carried out
such as a comprehensive crisis management, national risk shield model meetings, earthquake
reality and distribution transformation council, infrastructure and parts transformation
directorate has been established, new earthquake management, transition transformation
studies, expansion of the scope of DASK and preparation of Turkey's live fault map.
Whether all these events are enough will be known only after a major earthquake occurs.

20



SUBAT 2023 DEPREMLERi ve Bolgemize Etkﬂen@

,.,.,f,‘wlv,w@wmwﬁ _Sempozyumu &/ 4.

/ BUYUK
i % SEHIR
28 Subat - 1 Mart 2024 Gukurova Universitesi Mithat OZSAN Amfisi / ADANA &7 Z ADANA

6 Subat 2023 Kahramanmaras ve Antakya depremlerinin nedenleri ve
Adanai ili icin Dogal Afete direncli Kentlesme Modeli

Hasan SOZBILIR!, Ercan AKSOY, Mustafa SOFTA, Caglar OZKAYMAK, Volkan
KARABACAK, Fikret, KOCBULUT, Elif AKSOY, Orhan TATAR, Recep CAKIR,
Ozkan Cevdet OZDAG, Mehmet UTKU, Ahmet DEMIR, Gokhan ARSLAN

'Dokuz Eyliil Univ., Miihendislik Fak., Jeoloji Miih. Boliimii, Tinztepe Kampiisii, 35160 Buca-izmir-Tiirkiye
sozbilir@deu.edu.tr

oz

6 Subat 2023 giinii yerel saatle 04:17'de Dogu Anadolu Fayi'nin (DAF) giiney
kolundaki dort fay segmenti (Narli, Erkenek, Pazarcik, Amanos segmenti) 78 saniye i¢inde
kirilarak 300 km uzunlugunda yiizey kirig1 meydana geldi. Mw7,8'lik bu ana soktan yaklagik
dokuz saat sonra DAF'in kuzey kolundaki iki fay segmenti (Cardak ve Dogansehir segmenti)
60 saniye icinde kirilarak 150 km uzunlugunda bir yiizey kirig1 daha olusturdu. iki aylik bir
siireyi kapsayan saha caligmasi depremden bir giin sonra basladi. Yiizeydeki catlaklar
boyunca titizlikle gézlemler yapildi ve drone goriintiileri kullanilarak hem dogal ve hem de
insan yapimi yapilara verilen zararlar tespit edildi.

Deprem bolgesinde saha caligmalari devam ederken, 20 Subat giinii yerel saatle
20.04'te merkezi Defne (Antakya) olan bir deprem daha meydana geldi. Bu Mw6.4
depreminde Antakya Fayi'nin kuzey kesimi yirtildi. Artgr sarsintilarin 100 bini astig1 deprem
bolgesinde 53 binin ilizerinde can kayb1 yasandi, binlerce bina yikildi veya hasar gordii.
Bulgularimiz, can ve mal kaybini etkileyen baslica faktorlerin yedi temel kategoride
siniflandirilabilecegini gostermektedir: (1) aktif faylar {izerinde yapilasma, (2) sivilagsmaya
duyarli zeminde yapilagsma, (3) gol kiyisinda yapilagma, (4) nehir boyunca yapilagma, (5)
hatali proje tasarimi, (6) standartlarin altinda iscilik ve (7) bina insaatinda uygunsuz
malzeme kullanima.

Yiizey kirilmalarina iliskin gozlemlerimiz, 6 Subat depremlerinin 6nemli bir
kismmin 6nceden var olan yiizey kiriklarim1 kullandigimi ortaya cikardi. [k Mw?7.8
depreminde 7.3 metrelik yanal yer degistirme tespit edilmis, bunu takip eden Mw7.6
depreminde 6.3 metrelik yanal yer degistirme ve {i¢iincii Mw6.4 depreminde ise 20 cm'lik
diisey yer degistirme tespit edilmistir. Yiizey kirig1 boyunca yapilarda ¢esitli deformasyonlar
gozlendi. Ozellikle yiizey catlaklarinin ve sivilasma tehlikesinin gozlendigi bolgelerde
yiiksek hasar seviyeleri dikkat ¢ekti. Yiizey kirilmasindan uzak bolgelerde zeminin dinamik
davranig1 6n plana ¢ikmis ve gozle goriiliir derecede hasar gézlemlenmistir.

Gozlemlerimiz, 6zellikle 1999'dan 6nce insa edilen binalarda tahribat ve hasarin ¢ok
daha agir oldugunu gostermistir. Ayrica son deprem yonetmeligine gore insa edilen modern
binalarin bile yikildig1 veya hasar gordiigli gézlenmistir. Zemin kosullari, bina yapilar1 ve
aktif faylar arasindaki etkilesim degerlendirildiginde, zemin tipi, bina ve yap1 envanteri ne
olursa olsun, ylizey kirig1 boyunca belirli derecede deformasyon meydana geldigi ve bunun
sonucunda can ve mal kaybina neden oldugu tespit edilmistir. Bu nedenle, yakin gelecekte
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yikict depremler yaratma potansiyeli olan aktif faylar iizerindeki insaatlarin kontrol altina
alinmasi veya aktif fay zonlar1 iizerinde yapilasmadan kaginilmasi biiyiik 6nem tasimaktadir.

Kahramanmaras ve Antakya depremlerinden ¢ikarilmasi gereken en biiylik dersler, dogal
afetlere direngli kentlesme modelinin benimsenmesidir. Bunun i¢in, zeminin deprem
sirasindaki dinamik davranisini 6nceden bilmek, yapi-zemin etkilesimine goére binay1
projelendirmek, yerlesim yerindeki akarsu ve gol/deniz kiyisindaki sivilagsma tehlike
diizeyini bilmek, ylizey faylanma tehlikesi kusagini 6nceden tahmin etmek ve mevcut yapi
stogunu buna gore degerlendirmek gerekmektedir.

Bu baglamda, Adana ilinin Cukurova’y1 besleyen ana nehirler {izerinde kurulu olan boliimii
ile diri faylar iizerindeki ve yakinindaki bina stogunun olasi bir deprem sirasindaki
davranigini ortaya koymak tizere, deprem senaryosuna dayali bir deprem master plani ile test
edilmesi gerekmektedir. Zira, Kahramanmaras depremleri nedeniyle transfer edilen enerji,
Adana ilini etkileme potansiyeli olan komsu faylara (Savrun Fayi, Ecemis Fayi, Karatas-
Osmaniye Fayi, Yumurtalik Fayi, Toprakkale Fayi gibi) stres biriktirmeye devam
etmektedir.
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Causes of the February 6, 2023 Kahramanmaras and Antakya
earthquakes and a Natural Disaster Resistant Urbanization Model For
Adana City

Hasan SOZBILIR, Ercan AKSOY, Mustafa SOFTA, Caglar OZKAYMAK, Volkan
KARABACAK, Fikret, KOCBULUT, Elif AKSOY, Orhan TATAR, Recep CAKIR,
Ozkan Cevdet OZDAG, Mehmet UTKU, Ahmet DEMIR, Gokhan ARSLAN

ABSTRACT

On February 6, 2023, at 04:17 local time, four fault segments (Narli, Erkenek,
Pazarcik, Amanos segments) on the southern branch of the Eastern Anatolian Fault (EAF)
ruptured within 78 seconds, causing a 300 km long surface rupture. Approximately nine
hours after this Mw7.8 main shock, two fault segments (Cardak and Dogansehir segments)
on the northern branch of the EAF ruptured within 60 seconds, creating a 150 km long
surface rupture. Fieldwork began within a day after the earthquakes, spanning a two-month
period. Meticulous observations were conducted along the surface ruptures, capturing
damages inflicted on both natural landscapes and human-made structures using drone
footage.

While fieldwork in the earthquake area was ongoing, another earthquake occurred on
February 20, at 20:04 local time, centered in Defne (Antakya). In this Mw6.4 earthquake,
the northern segment of the Antakya Fault was ruptured. In the earthquake region, where
aftershocks exceeded 100,000, over 53,000 lives were lost, and thousands of buildings were
destroyed or damaged. Our findings indicate that the leading factors influencing the loss of
life and property can be classified into seven key categories: (1) construction on active faults,
(2) construction on ground susceptible to liquefaction, (3) construction along lake shores,
(4) construction along rivers, (5) flawed project design, (6) substandard workmanship, and
(7) utilization of inappropriate materials in building construction.

Our observations on surface ruptures revealed that a significant portion of the
February 6 earthquakes exploited pre-existing surface fractures. In the first Mw7.8
earthquake, a lateral displacement of 7.3 meters was identified, followed by a lateral
displacement of 6.3 meters in the subsequent Mw?7.6 earthquake, and a vertical displacement
of 20 cm in the third Mw®6.4 event. Various deformations were observed on structures along
the surface rupture. Particularly in regions with observed surface fractures and liquefaction
hazards, high damage levels were noted. In areas distanced from the surface rupture, the
dynamic behavior of the ground became prominent, and a notable degree of damage was
observed.

The extent of destruction and damage is much higher, especially in buildings
constructed before 1999. Additionally, even modern buildings constructed in compliance
with the latest earthquake regulations suffered destruction or damage. Evaluating the
interplay between ground conditions, building structures, and active faults, it has been
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ascertained that irrespective of the ground type and the inventory of buildings and structures,
a specific degree of deformation occurs along the surface fracture, resulting in a
consequential loss of life and property. Hence, it is crucial to control or avoid construction
on active faults with the potential to produce devastating earthquakes in the near future.

The biggest lessons to be learned from the Kahramanmaras and Antakya earthquakes
are that an urbanization model that is resistant to natural disasters should be adopted. For
this, it is necessary to know the dynamic behavior of the ground during an earthquake, to
project the building according to the structure-soil interaction, to know the liquefaction
haazard level in the stream and lake/sea shores in the settlement, to predict the surface fault
hazard zone and to evaluate the existing building stock accordingly.

In this context, the part of Adana province built on the main rivers feeding Cukurova
and the building stock on and near active faults need to be tested with an earthquake master
plan based on an earthquake scenario in order to reveal the behavior of the building stock
during a possible earthquake. Because the energy transferred due to Kahramanmaras
earthquakes continues to accumulate stress on neighboring faults (such as Savrun Fault,
Ecemis Fault, Karatag-Osmaniye Fault, Yumurtalik Fault, Toprakkale Fault) that have the
potential to affect the Adana province.
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6 Subat 2023 (M 7.8) Kahramanmaras Depreminden Sonra Bolgenin
Giiney Kesimine Genel Bir Bakis

Erhan ALTUNEL?, Ozgiir KOZACI? Reda SBEINATI® ve Mustapha MEGHRAOUI*

!Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Béliimii, Eskisehir
2Geosciences, Pacific Gas & Electric, CA, USA; *SAEC, Damascus, Syria
“Institut Terre et Environnement, UMR 7063, Université de Strasbourg

oz

6 Subat 2023 (M7.8) Kahramanmaras Depremine kaynaklik eden Dogu Anadolu Fay
Zonu (DAFZ), KD-GB uzanimli sol yonlii dogrultu atimli bir fay zonudur. DAFZ,
kuzeydoguda Karliova ile giineybatida Tiirkoglu arasinda gerek jeolojik gerek jeomorfolojik
veriler ile tartisma yaratmayacak kadar belirgindir. Ancak, DAFZ’nun giineybatiya uzanimi
uzun siiredir tartisitlmaktadir; bir grup arastirict DAFZ’nun Amanos Daglari’n1 keserek
Iskenderun Koérfezi’ne dogru devam ettigini ileri siirerken, bir grup arastiric1 da fay zonunun
Karasu Vadisi’nin bat1 kenar1 boyunca Amik Havzasi’na dogru uzandigini ileri stirmektedir.
Bolgede yaptigimiz arazi ¢alismalari; DAFZ nun Iskenderun Kérfezi’ne dogru uzandiginy,
Karasu Vadisi boyunca uzanan KD-GB uzanimli faylarin ise Olii Deniz Fay Zonu’ndaki
(ODFZ) kaymay1 DAFZ’na aktaran faylar oldugunu gostermektedir.

6 Subat 2023 (M7.8) Kahramanmaras Depremi’nin yiizey kirigi, kuzeyde
Celikhan’nin kuzeydogusu ile giineyde Amik Havzas1 arasinda uzanmaktadir. DAFZ’nun
giineybati devami1 Iskenderun Kérfezi’ne dogru uzanmasima ragmen yiizey kirigi burayi
takip etmemis, Karasu Vadisi’nin bat1 kenarini takip etmistir. 6 Subat 2023 depreminde
olusan yilizey kirigimmin giiney ucu Hatay Havalimani’nin giineyinde yaklasitk 5 km
genigliginde bir alanda sola sigramalar yaparak kaybolmaktadir. ODFZ’'nin kuzeyde
sonlandig1 yer (Demirkoprii kuzeyi) ile Karasu Vadisi’nin bati kenar1 boyunca uzanan fayin
giiney sinir1 arasinda 10 km’nin {izerinde a¢ilmali sigrama bulunmaktadir.

Biiyiik bir depremin meydana geldigi bolgede komsu faylar iizerindeki deprem
tehlikesinin degerlendirilmesi, faylarin Onceki deprem aktivitelerinin 1iyi bilinmesini
gerektirir. Bu calismada, 6 Subat 2023 (M7.8) Kahramanmaras Depremi’nden sonra
DAFZ’nun giineybati uzanimi ve ODFZ iizerindeki deprem tehlikesi degerlendirilecektir.
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An overview of the southern part of the region after the February 6,
2023, (M7.8) Kahramanmaras earthquake

Erhan ALTUNELY, Ozgiir KOZACI?, Reda SBEINATI® and Mustapha MEGHRAOUI*

ABSTRACT

The February 6, 2023, (M7.8) Kahramanmaras Earthquake occurred on the NE-SW
trending left-lateral strike-slip East Anatolian Fault Zone (EAFZ). The trace of the EAFZ is
too prominent to be controversial with both geological and geomorphological data between
Karliova in the northeast and Tiirkoglu in the southwest. However, the extension of the
EAFZ to the southwest has been debated for a long time; while one group of researchers
argues that the EAFZ cross the Amanos Mountains and continues towards the Gulf of
Iskenderun, another group of researchers argue that the fault zone extends along the western
edge of the Karasu Valley towards the Amik Basin. Our field studies in the region show that
the EAFZ extends towards the Iskenderun Bay and the NE-SW trending faults along the
Karasu Valley are the faults that transfer the slip on the Dead Sea Fault Zone (DSFZ) to the
EAFZ.

The surface rupture of the February 6, 2023, (M7.8) Kahramanmaras Earthquake
extends between the northeast of Celikhan in the north and the Amik Basin in the south.
Although the southwestern continuation of the EAFZ extends towards the Iskenderun Bay,
the surface rupture did not follow it, but followed the western edge of the Karasu Valley.
The surface rupture of the February 6, 2023, earthquake terminates in south of the Hatay
Airport in south, in an area of about 5 km wide deformation zone in left-stepping en-echelon
pattern. There is a releasing step-over of more than 10 km between the northern tip of the
DSFZ (north of Demirkdprii) and the southern part of the fault that extends along the western
edge of the Karasu Valley.

The assessment of earthquake hazard on neighboring faults in the region where a
major earthquake occurs requires a good knowledge of the previous earthquake activity of
the faults. In this study, the earthquake hazard on the southwestern extension of the DAFZ
and the SDFZ after the 6 February 2023 (M7.8) Kahramanmaras Earthquake will be
evaluated.
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6 Subat Kahramanmaras Depreminde Olusan Kiitle Hareketleri

Sedat TURKMEN

Cukurova Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 01330, Balcali-Sarigam,
ADANA - sturkmen@cu.edu.tr

oz

Afet ve Acil Durum Yonetimi Bagkanligt (AFAD), Deprem Dairesi Bagkanligi
(DDB) kayitlarina gore; 06.02.2023 Pazartesi giinii sabah saat 04:17°de Dogu Anadolu Fay
Zonu’nun uzantisi konumunda bulunan ve merkez iissii Pazarcik (Kahramanmaras) ilgesinde
aletsel biyiikligii (Mw) 7,7 ve odak derinligi 8,6 km olan deprem, 11 ili etkilemis ve
yiizlerce kilimetrelik ylizey kirig1 olugyurmustur.Bu depremin artgilart devam ederken ayni
giiniin 9 saat sonrasinda yine Dogu Anadolu Fay Zonu’nun bir diger segmenti tizerindeki
Siirgii-Cardak fayr tizerinde saat 13:24°te yaklasik bir dakika siire boyunca Elbistan
(Kahramanmaras) il¢esinde aletsel biiyiikliigii (Mw) 7,6 ve odak derinligi 7.0 km olan ikinci
bir deprem daha meydana gelmistir.

06.02.2023, saat 04.17°de meydana gelen ve aletsel biiytikligii 7.7 (Mw) olan ilk
depremde bir ¢ok ylizey deformasyonu olusmus ve genis bir bolgede yiizlerce km
uzunlugunda yiizey kirigi, depremin tetikledigi biiyiik ¢apli heyelanlar ve bir ¢ok bolgede
kaya diismeleri meydana gelmistir. Ayrica yine depremin etkisi sunucu sivilagmaya bagl
yanal yayilmalar olusmustur.

Meydana gelen heyelanlarin en biiyiiklerinden biri Gaziantep’in Islahiye ilgesi,
giineyindeki Degirmencik Mahallesi’nin batisindaki Idilli vadisinin kuzey yamacinda
meydana gelen akma seklindeki heyelan, digeri ise Hatay’m Altindzii Ilgesi yakinlarindaki
diizlemsel kayma seklindeki Tepehan heyelanidir. Bu calismada her iki heyelan incelenmis,
her iki heyelan tetikleyen ana etkenin jeolojik 6zelliklerin yaninda bu bdlgelerde deprem
sonucu olusan yiiksek yatay yer ivmesi degerleri oldugudur. Ayrica mevsimsel olarak
yeraltisunun varligi ve yamag¢ egiminin kaymada etkili oldugu soylenebilir. Deprem
sonucunda bir¢ok bolgede sivilasma meydana gelmis olup, Adananin giineyinde Karatas
civarinda sivilagmaya bagli olarak yanal yayilmalar meydana gelmistir.

Anahtar Kelimeler: Deprem, Heyelan, Yanal yayilima
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Mass Movements In Kahramanmaras Earthquake On February 6

Sedat TURKMEN

ABSTRACT

According to the records of the Disaster and Emergency Management Authority
(AFAD), Earthquake Department Directorate (DDB), an earthquake occurred at 04:17 on
Monday, February 6, 2023, with a magnitude of 7.7 (Mw) and a focal depth of 8.6 km. The
epicenter was located in Pazarcik district (Kahramanmaras), situated as an extension of the
East Anatolian Fault Zone. This earthquake affected 11 provinces and resulted in surface
ruptures spanning hundreds of kilometers. While the aftershocks of this earthquake
continued, another earthquake occurred approximately 9 hours later on the Siirgii-Cardak
fault segment of the East Anatolian Fault Zone. This earthquake took place at 13:24 in the
Elbistan district (Kahramanmaras) and had a magnitude of 7.6 (Mw) with a focal depth of
7.0 km.

The first earthquake, which occurred at 04:17 on February 6, 2023, with a magnitude
of 7.7 (Mw), resulted in numerous surface deformations, extensive surface ruptures spanning
hundreds of kilometers in a wide area, large-scale landslides triggered by the earthquake,
and rockfalls in many areas. Additionally, lateral spreading occurred due to liquefaction
induced by the earthquake. One of the largest landslides that occurred was the flow-type
landslide on the northern slope of the idilli valley west of the Degirmencik neighborhood in
Islahiye district of Gaziantep, and the other one was the planar sliding Tepehan landslide
near Altindzii district of Hatay. In this study, both landslides were examined, and it was
found that besides the geological characteristics, the high horizontal ground acceleration
values resulting from the earthquake were the main factors triggering both landslides.
Additionally, it can be said that the presence of groundwater seasonally and the slope
gradient were effective in the sliding. As a result of the earthquake, liquefaction occurred in
many areas, and lateral spreading, particularly around Karatas in the south of Adana, was
observed due to liquefaction.

Keywords: Earthquake, Landslide, Lateral spreading
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Depremlerde Hasar Goren Yapilarin Degerlendirilmesi

ismail Hakki CAGATAY

Cukurova Universitesi, Mithendislik Fakiiltesi, insaat Miihendisligi Boliimii, 01330, Balcali-Saricam,
ADANA - hcagatay@cu.edu.tr

oz
Bu calismada iilkemizde meydana gelen 6 Subat depremlerinde yikilan ve hasar
goren yapilarin depremlerde neden yikildiklari, hasar aldig1 incelenmis ve depremlere karsi
giivenli yapilarin nasil olmasi gerektigi ile ilgili ¢6ziim Onerilerinde bulunulmustur.
Depremlerde Adana, Hatay, Kahramanmaras, Osmaniye illerindeki yapilarin durumu ve

hasar nedenleri incelenmistir. Yikim ve hasarlarin 6nemli kism1 yapilarin teknigine uymadan
yapilmasi ve hatali uygulamalar oldugu tespit edilmistir.

Evaluation of Structures Damaged in Earthquakes
ABSTRACT

In this study, it was examined why the buildings that were destroyed and damaged in
the earthquakes that occurred on February 6 in our country were destroyed and damaged,
and solutions were proposed on how the buildings should be safe against earthquakes. The
earthquake condition and damage of buildings in Adana, Hatay, Kahramanmaras and
Osmaniye provinces were examined. It was determined that a significant part of the
destruction and damage was done without complying with the construction technique and
with incorrect applications.
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Adana Ilinin Depremselligi ve Deprem Uretebilecek Faylar

Ulvi Can UNLUGENC ve Ahmet Can AKINCI

Cukurova Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 01330, Balcali-Sarigam,
ADANA — ulvican@cu.edu.tr, acakinci@cu.edu.tr

oz

Alp-Himalaya Dag kusag1 lizerinde yer alan {ilkemizin giiney kesimlerinde yer alan
Afrika ve Arap levhalari, milyonlarca yildir arasinda smir olusturan transform Olii Deniz
Fay Zonu boyunca gilineyden kuzeye dogru hareket ederek Anadolu levhacigimizi
sikistirmaktadir. Bu sikistirmalar sonucunda Akdeniz’in igerisinde Kibris’in giiney-
giineybati kesimlerinde Afrika Levhasi Kibris’in altina dalmaya devam etmekte, ancak
Kibris’in giineydogu kesimlerinde ise bu tektonik siitur kuzeydoguya dogru Lazkiye ve
Samandag (Hatay) tlizerinden iilke sinirlarimiza transform fayli bir hatla uzanmaktadir.
Afrika ve Arap levhalari arasinda sinir olusturan yaklasik kuzey-giliney uzanimli transform
nitelikli Olii Deniz Fay Zonu’nun bir segmenti Hatay bdlgesinin kuzey kesimlerinde Kibris
tarafindan gelen siitur ile Serinyol taraflarinda birlesirken bu bdlgede ii¢ levhanin bir noktada
kesistigi iiglii birlesme bolgesini olusturmaktadir. Olii Deniz Fay Zonunun diger bir segmenti
Suriye iizerinden Karasu grabeninin giliney smir1 boyunca Gaziantep ilinin bati-
kuzeybatisina dogru uzanmaktadir. {limizin yakin giiney kesimlerinde yer alan bu tektonik
stiturlar Adana bolgesini depremsellik agisindan aktif duruma getirmektedir. Adana
bolgesinin sismisitesi, belirtilen bu siiturlar ile birlikte Dogu Anadolu Fay Zonu, Ecemis
Fay Zonu, Hellenic-Kibris yayr ve dallar gibi aktif faylar tarafindan kontrol edilmektedir.
Adana ili ve yakininda ge¢miste depremler iiretmis ve gelecekte de tretebilecek aktif
faylarrmiz bulunmaktadir. Ilimize yakmn olan yerlerdeki faylardan bazilari: Adana il
merkezinin D-GD kesimindeki Yumurtalik Fay1, Ceyhan-Karatas fayi, Misis-Yakapinar
bolgesinden kuzey yoniinde Imamoglu ilce merkezine dogru uzanan imamoglu (Misis-
Yakapmar) Fayi, Kozan’dan giineybatiya dogru Adana Baseninin igerisinden Catalan
barajinin kuzeyinden KD-GB uzaniminda Mersin’e dogru uzanan Kozan Fayidir. Bunlarla
birlikte Osmaniye yakinlarinda yaklasik kuzey-giiney uzanima sahip Toprakkale ve daha
kuzey kesimlerde Savrun ve Cokak faylari bulunmaktadir. Adana ili batisinda yaklasik K15-
25D uzanimna sahip sol yonlii dogrultu atimli Ecemis Fay Zonu yer almaktadir. Belirtilen
bu faylar bolgenin depremselligini denetleyebilecek yiizey kiriklaridir.

Anahtar Kelimeler: Adana, Depremsellik, Aktif faylar, Dogu Anadolu Fay1, Anadolu
levhacigi
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Seismicity Of Adana Province And Faults That May Produce
Earthquakes

Ulvi Can UNLUGENC and Ahmet Can AKINCI

ABSTRACT

The African and Arabian plates limited by transform Dead Sea Fault Zone, located
in the southern parts of our country on the Alpine-Himalayan Mountain belt, are
compressing our Anatolian platelet by moving from South to North along the Dead Sea Fault
Zone for millions of years. As a result of these compressions, the African Plate continues to
subduct underneath Cyprus in the south-southwestern parts of Cyprus in the Mediterranean,
but in the southeastern parts of Cyprus, this tectonic suture extends northeastwards to our
country borders with a transform fault lineament through Latakia and Samandag (Hatay).
While a segment of the transform Dead Sea Fault Zone, which presents approximately a
north-south trend and forms the border between the African and Arabian plates, merges with
the suture extending from Cyprus in the northern parts of the Hatay region around the
Serinyol side, it forms a triple junction zone where three plates intersect at one point in this
region. Another segment of the Dead Sea Fault Zone extends through Syria, along the
southern border of the Karasu graben, towards the west-northwest of Gaziantep province.
These tectonic sutures located in the near southern parts of Adana province also put our
region active in terms of seismicity. The seismicity of the Adana city is controlled by active
faults such as the Eastern Anatolian Fault Zone, Ecemis Fault Zone, Hellenic-Cyprus arc
and its branches, along with these mentioned sutures. There are active faults in and near
Adana province that have produced earthquakes in the past and may do so in the future.
Some of the faults in places close to our city: Yumurtalik Fault in the E-SE part of Adana
city center, Ceyhan-Karatas fault, Imamoglu (Misis-Yakapinar) Fault, which extends from
the Misis-Yakapmar region towards the imamoglu district to the north direction, and the
Kozan Fault, which extends from Kozan to the Southwest, within the Adana Basin, from the
North of the Catalan Dam, towards Mersin in a NE-SW direction. Apart from these, there
are the Toprakkale fault, which have an approximately North-south trending, near
Osmaniye, and Savrun and Cokak faults in the far northern parts. In the West of Adana
province, there is the left-lateral strike-slip Ecemis Fault Zone which extends approximately
N15-25E. These mentioned faults are surface fractures that can control the seismicity of the
region.

Key Words: Adana city, seismicity, active faults, East Anatolian Fault Zone, Anadolu
platelet.
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Deprem ve Sehir Planlama

Tiilin SELVI UNLU

Cukurova Universitesi, Mimarlik Fakiiltesi, Sehir ve Bolge Planlama Béliimii, selvitulin@gmail.com

0z

Tiirkiye’de kentlerin ozellikle 1950°1i yillardan itibaren aldiklar1 gogle birlikte
niifuslar1 ongoriilenin {istiinde bir hizla artmis ve kentler kontrolsiiz bigimde biiyiim{istiir.
1980’11 yillarla birlikte, planli kentsel gelisim ve planli ekonomi politikalarinin yani sira, kir
ile kentin biitlinlesmesini amaglayan Erken Cumhuriyet Donemi politikalar terkedilmis,
kent, kir1 egemenligi altina almaya baslamistir. 1980’11 yillarda, kentsel alanda yasayan kisi
sayisi, kirsal alanda yasayan kisi sayisin1 gegmistir. Kentlerdeki bu hizli degisim kendini,
“kentsel yayilma” ve ‘“kentsel yapili alanin doniisiimii ve yogunlasmasi” bi¢iminde
gostermis, bir yandan mevcut kentsel alanda yik-yap siiregleriyle yogunlasma yasanirken,
Ote yandan da kentlerin ¢eperinde hizla yeni yasam alanlari1 gelismeye baglamistir. Ancak ne
yazik ki, kentlerin planli bir sekilde gelistirilmesi ve kentsel topragin, koruma-kullanma
dengesini gozetecek bicimde ve kamu yararint temel alacak sekilde kullanimini
diizenleyecek mekansal plan, politika ve uygulamalar ¢ogunlukla bu gelisimin hizini
yakalayamamugtir.

Buna, donem donem g¢ikarilan imar aflar1 ya da uygulama ve denetimdeki sorunlar
da eklendiginde, Tiirkiye kentlerinin, s6z konusu hizli ve kontrolsiiz gelisimi sonucu
tiretilen, denetimden yoksun, kentsel teknik altyap1 ve uygun standartlari saglamaktan uzak
konut alanlarindan olusan kentsel alanlar ortaya ¢ikmistir. Kentsel mekanin tliretilmesinde,
tiim diinyada oldugu gibi Tiirkiye’de de egemen hale gelen neoliberal politikalarla, 1980°1i
yillarda baslayan ve 2000’11 yillarla birlikte hizlanan parcacil, proje temelli ve insaat odakli
kentsel biiylime modeli benimsenmis ve bu da gerek yeni gelisen alanlarda gerekse mevcut
yapili alanlarin doniisiimiinde, piyasa mekanizmasinin belirleyici olmasi sonucunu
getirmistir.

Bu caligmada, yukarida Ozetlenen siirecte, sehir planlama disiplinin, s6z konusu mekan
tiretme pratiklerindeki rolii, sorumlulugu ve sinirliliklar1 gergevesinde, Tiirkiye kentlerinin
son yillarda, deprem basta olmak {izere doga olaylar1 karsisindaki kirilganliginin nedenleri
tizerinde durulmakta ve ¢oziim Onerileri tartisiimaktadir.
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Earthquake and Urban Planning

Tiilin SELVI UNLU

ABSTRACT

In Turkey, especially since the 1950s, the population of cities has increased rapidly
above the anticipated level due to migration, leading to uncontrolled urban growth. Along
with planned urban development and economic policies in the 1980s, the policies of the
Early Republican Period aiming to integrate rural and urban areas were abandoned, and cities
began to dominate rural areas. In the 1980s, the number of people living in urban areas
exceeded those living in rural areas. This rapid change in cities manifested itself in the form
of "urban sprawl!" and "transformation and intensification of urban built-up areas," with both
intensification processes occurring in the existing urban areas and new living areas rapidly
developing on the outskirts of cities. Unfortunately, spatial plans, policies, and practices
regulating the planned development of cities and the use of urban land in a balanced manner
that considers preservation and utilization and is based on the public interest have often
failed to keep up with the pace of this development.

Furthermore, with the addition of periodic zoning amnesties or issues in
implementation and enforcement, urban areas in Turkey have emerged as areas consisting
of poorly controlled, urban technical infrastructure-lacking, and substandard housing areas
resulting from the rapid and uncontrolled urban development. In the production of urban
space, neoliberal policies, which have become dominant worldwide as well as in Turkey,
have been adopted since the 1980s, leading to a fragmented, project-based, and construction-
oriented urban growth model that has accelerated since the 2000s. This has resulted in the
dominance of market mechanisms in both the development of new areas and the
transformation of existing built-up areas.

In this study, focusing on the vulnerability of Turkish cities to natural disasters,
particularly earthquakes, in recent years within the framework of the role, responsibility, and
limitations of the urban planning discipline in the practices of producing such spaces, the
reasons for Turkey's cities' vulnerability are discussed, and solution proposals are debated.
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6 Subat 2023 Depremleri ve Sonrasinda Hatay, Adana, Osmaniye ve
Kibris Bolgesinin Depremselligi

Okan TUYSUZ

ITU Maden Fakiiltesinden Emekli Jeoloji Profesorii — tuysuz@itu.edu.tr
07/

Dogu Akdeniz bolgesinde Pazarcik’ta 06 Subat 2023 tarihinde saat 04:17 de
Mw=7.7; ayn1 giin Elbistan’da saat 13:24 de Mw=7.6 biiyiikliiglinde iki deprem yasandi. 11
Ili etkileyen bu yikici depremleri 20 Subat 2023 saat 20:04 de giineyde Defne-Antakya
merkezli Mw=6.4 deprem izledi. Ulke tarihinde goriilmemis bir hasara ve can kaybma yol
acan bu depremlerin arkasindan yogun bir art¢1r deprem etkinligi gelisirken batida
Kayseri’den doguda Yiiksekova’ya, kuzeyde Bingol-Erzincan’dan giineyde Kuzey Suriye
ve Kibris’a kadar ¢ok genis bir cografyanin gerilme rejiminde 6nemli degisimler meydana
geldi. Celikhan’dan Antakya’ya, Malatya’dan Goksun’a kadar uzunlugu 400 km’yi asan

hatlar boyunca deprem esnasinda kirilan faylarda gerilme diisiimii yasanirken bu faylara
komsu alanlarda ise gerilme artislar1 meydana geldi.

Arap Levhasi tarafindan milyonlarca yildir ortalama 18 mm/y1l hizla kuzeye dogu
sikistirilan Anadolu Levhasi bu sikismanin etkisi ile gelisen ¢ok sayida aktif fayin yarattig
depremlerin etkisi altindadir. Bolge acgisindan giineyde Kizildeniz’den kuzeyde Tiirkoglu’na
kadar uzanan Olii Deniz Fay1, Karliova’dan Amik Ovasina, oradan Kibris’a kadar uzanan
Dogu Anadolu Fayr ve onun ¢ok sayidaki kolundan biri olan Siirgii-Goksun-Karatag-
Yumurtalik faylari ile onlarin Kibris’a dogru giden denizalti uzantilari tarihsel donemlerden
bu yana bdlgenin yikict depremlerine kaynak olusturmuslardir. Gerilme diisiimii olan
bolgelerde uzun yillar bir daha biiylik deprem beklenmez iken gerilme artisi olan bolgelerde
deprem olasiliklarinin arttigi kabul edilmektedir. Hizla artan niifus, plansiz kentlesme ve
afete direngli olmayan toplumsal yap1 dikkate alinirsa gelecek depremlerin de biiyiik hasarlar
yaratmasi olas1 goriilmektedir.

Bu sunumda Hatay, Adana, Osmaniye ve Kibris Bolgesinin aktif faylari, bunlarin liretmis
olduklar1 6nemli tarihsel depremler, 6 Subat depremlerinin bu faylar iizerindeki etkileri ve
bolgede gelecek donemlerdeki deprem beklentileri ve bunlarin nedenleri iizerinde
durulacaktir.
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Seismicity of Hatay, Adana, Osmaniye, and Cyprus Regions after the
February 6, 2023 Earthquakes

Okan TUYSUZ!

ABSTRACT

In the Eastern Mediterranean region, two big earthquakes occurred: Mw = 7.7 in
Pazarcik on February 6, 2023, and Mw = 7.6 in Elbistan on the same day. These two
devastating earthquakes, which affected 11 provinces, were followed by the Mw = 6.4
Defne-Antakya earthquake in the south, on February 20, 2023. An intense aftershock
sequence followed these earthquakes that caused unprecedented damage and loss of life in
the country's history, while significant changes occurred in the stress regime of a large
region, from Kayseri in the west to Yiiksekova in the east, from Bingdl-Erzincan in the north
to Northern Syria and Cyprus in the south. There was a stress drop along the faults that
ruptured during the earthquake from Celikhan to Antakya and from Malatya to Goksun,
more than 400 km in length. Stress increased in the areas adjacent to these ruptured faults.

The Anatolian Plate, which has been compressed northward by the Arabian Plate at
an average rate of 18 mm/year for millions of years, is under the influence of earthquakes
that have been occurring along the active faults that developed because of this compression.
In terms of region, the Dead Sea Fault, extending between Tiirkoglu in the north and the Red
Sea in the south, the Eastern Anatolian Fault, extending from Karliova in the north to the
Amik Plain and from there to Cyprus, and the Siirgli-Goksun-Karatas-Yumurtalik faults and
their submarine extensions leading towards Cyprus have been the source of devastating
earthquakes in the region since historical times. While another major earthquake is not
expected for many years in regions with a stress drop, it is accepted that the probability of
an earthquake increases in regions with increased stress. Considering the rapidly growing
population, unplanned urbanization, and social structure that is not resistant to disasters,
future earthquakes are likely to cause great damage.

In this presentation, the active faults of the Hatay, Adana, Osmaniye, and Cyprus
regions, the important historical earthquakes they produced, the effects of the February 6
earthquakes on these faults, and the earthquake expectations in the region in the future and
their causes will be discussed.
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Cukurova Bolgesinin Depremselligi, Deprem Tehlikesi ve Riskleri

Siileyman PAMPAL

Gazi Universitesi-ANKARA —pampal.suleyman@gmail.com

oz
Cukurova; batida Mersin’den baslayip, doguda Hatay’a kadar uzanan, Seyhan ve
Ceyhan Nebhirleri ile daha kiiciik pek cok irmak tarafindan kuzeydeki Toros Daglarindan
koparilip getirilen malzemenin Akdeniz sahillerine birakilmasi soncu olusturulan kalin
aliivyal ovanin adidir. Tiirkiye’nin en dnemli tarim arazileri Cukurova’da bulunur. Mersin,

Adana, Osmaniye ve Hatay illerinin 6nemli yerlesim alanlar1 da bu allivyal zeminler
tizerinde bulunmaktadir.

Cukurova, Tiirkiye’nin neotektonik evriminde 6nemli bir kavsak noktasinda yer
almaktadir. Afrika-Arap ve Anadolu levhalarmin kesistigi “Uclii Kavsak” (Triple junction)
ad1 verilen bdlgededir. Doguda; Dogu Anadolu Fayr ve Olii Deniz Fay1 gibi levha sinirt
konumunda bulunan faylar ve bu faylarin tali bilesenleri tarafindan sinirlanmistir. Batida ise
Orta Anadolu Fay sisteminin en énemli bileseni olan Ecemis fay1 ile onun bilesenleri ve
Mersin Civarinda Namrun Fayi, Mut Fay1 vb. faylar ile ovanin altinda bulunan irili ufakh
pek ¢ok fay bu aliivyal ovanin gelisimini kontrol etmektedir. Bolgenin jeolojik sekillenmesi;
Ust Eosen sonrasi etkin olan tektonizma etkisiyle gerceklesmis olup, denize yakin sahil
kesimleri, agirlikla kalin-¢ok kalin, bloklu Miyosen ¢okel istifi tarafindan kaplanmistir. En
iistte bulunan aliivyal malzemenin kalinlig1 yer yer 150-250 metreye ulagmaktadir.

Bolgenin tarihsel ve aletsel donemde yasadigi depremler incelendiginde; ovanin
altinda ve ¢evresinde bulunan aktif faylarin neden oldugu ¢ok sayida yikici depremin varligi
anlasilmaktadir. Cukurova’nin farkli kesimlerinin orta-yiiksek deprem tehlikesi altinda
oldugunu s6ylemek miimkiindiir.

Son yillarda tiim Tiirkiye’de oldugu gibi Cukurova’da da kirsaldan kentlere ¢ok hizli
bir go¢ gergeklesmis ve bolge kentleriyle kent ¢eperlerine, depremin yikici etkisini 2-3 kat
artiran aliivyal zeminler iizerine, gelisigiizel, miihendislik hizmeti almamis, gecekondu
mantig1 ile deprem yonetmeliklerine uyulmadan biiyiik ¢ogunlugu depreme dayanikli
olmayan yapilar yapilmistir. Tiim Tirkiye’de oldugu gibi, imar planlar1 deprem olgusu
dikkate alinmadan hazirlanmis, yapilar; malzeme se¢iminden inga yontemine kadar deprem
yonetmeliklerine uyulmadan yapilmis, denetimler 6zellikle 17 Agustos 1999 6ncesi yasak
savmak kabilinden yapilmis (gercekte yapilmamis), sayisiz imar aflar1 afeti davet etmistir.
Bir taraftan yerel ve genel anlamda kamu otoritesi, diger yandan genel anlamiyla vatandas,
depremi degil, bagka konular1 6nceleyerek bilingsiz davranmis, deprem bilincinden uzak,
kisisel hesaplarla bu sagliksiz yapilasmanin paydasi olmuslardir. Bu ve daha pek ¢ok faktor
deprem riskini artirmig, konu bugiin i¢cinden ¢ikilamaz boyutlara ulagsmstir.

36



‘j{ SUBAT 2023 DEPREMLERI ve Bolgemize Etkl]el"l@
m«w MWMSMMZM_MMW // .

SEHIR
28 Subat - 1 Mart 2024 Gukurova Universitesi Mithat OZSAN Amfisi / ADANA ADANA

Bundan sonra yapilacak olan; riskleri azaltmak, bolge insaninda deprem bilincini
olusturup, tiim yap1 stokunu elden gecirerek depreme dayanikli hale getirmektir. Bu konu
“Kentsel Doniisiim Yasas1” g¢ercevesinde, elbirligi i¢inde, hizli bir sekilde yapilmalidir.
Deprem riskini azaltmak, hatta sifirlamak ancak bu sekilde miimkiin olabilir.
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Seismicity, Earthquake Hazard And Risks Of Cukurova Region

Siileyman PAMPAL

ABSTRACT

Cukurova is the thick alluvial plain that covers the region from Mersin in the west
and Hatay in the east. Cukurova is formed by the Seyhan, Ceyhan and many other smaller
rivers, as a result of the particle movement from the Taurus Mountains into the
Mediterranean coast. Tiirkiye’s most important and fertile agricultural lands are located here
as well. Important provinces of Mersin, Adana, Osmaniye and Hatay are located on these
alluvial grounds.

In terms of Tiirkiye's neotectonic evolution, Cukurova is found at a significant
location, which is called the "Triple Junction™ where the African-Arabian and Anatolian
plates intersect. It borders the Eastern Anatolian Fault, the Dead Sea Fault and the secondary
components of these faults in the east. And in the west, it borders the Ecemis fault (which is
the most important component of the Central Anatolian Fault system) and its components in
addition to the Namrun Fault and the Mut Fault around Mersin. These faults together with
many more small and large ones are responsible for the geological development of this
alluvial plain. The geological formation of the region occurred under the influence of active
tectonism after the Upper Eocene. The coastal areas were mainly covered by a thick/very
thick, Miocene aged sedimentary deposits. The thickness of the alluvial material at the top
reaches 150-250 meters in places. When earthquakes in historical and instrumental periods
are examined it is seen that there have been many devastating earthquakes caused by the
active faults directly under and around the plain. It is possible to say that different parts of
Cukurova are under medium and/or high earthquake risk.

In recent years, there has been a very rapid migration from rural to urban areas in
Cukurova, as in all of Tiirkiye, and large-scale settlements have been built in the cities and
urban peripheries of the region, on alluvial soils that increase the destructive effect of
earthquakes 2-3 times. Moreover, the majority of these structures were built haphazardly,
without any engineering services, with no respect to the earthquake regulations and as a
result they are not earthquake resistant. As in all of Tiirkiye, zoning plans were not initially
planned taking earthquakes into account. Accordingly, the structures were unfavorable from
material selection to construction method, and inspections, especially before August 17,
1999 (inspections were not carried out at all), altogether inviting disasters. Unfortunately,
earthquake has not been a priority for neither the public nor the public authorities.

To move forward, the priorities should be: to reduce the risks, to create earthquake
awareness among the people of the region, to overhaul the entire building stock and make it
earthquake resistant. This should be done as quickly as possible and within the framework
of the "Urban Transformation Law". Only in this way is it possible to reduce or even reset
the risk of earthquakes.

Keywords: Seismicity of Cukurova, earthquake hazard
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6 Subat 2023 Kahramanmaras-Gaziantep Depremleri; Olusan artc¢i
sarsintilar1 ve Adana ili yakin kesimlerine yansimalari

Ulvi Can UNLUGENC Ahmet Can AKINCI, Nusret NURLU, Ali Gékhan OCGUN,
Heyyam TANI

Cukurova Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 01330, Balcali-Sarigam,
ADANA —ulvican@cu.edu.tr; acakinci@cu.edu.tr; NusretNurlu@gmail.com

oz

Tiirkiye, Alp-Himalaya dag kusagi iizerinde ¢evresinin aktif faylar ve levhalarla
stirlandirilmis oldugu sisimik yonden aktif bir deprem iilkesidir. Ulkemiz ¢ok uzun siiredir
2023 yilinda yasamis oldugumuz biiytlikliikklerde ve sayilarda depremlerle karsi karsiya
kalmamistir. Bu depremlerin olugsmasina neden olan esas jeolojik faktor yerkabugu iizerinde
yer alan levha ve levhaciklarin kabuk iizerindeki bagil hareketleridir. Afrika ve Arap
levhalarinin giineyde Olii Deniz transform fay zonu sinirt boyunca kuzeye dogru hareket
etmesi nedeniyle, bu levhalar ¢cok uzun bir siiredir kuzeyindeki Anadolu levhacigini
sikistirtp, itmektedir. Ayrica, Anadolu levhacigi kuzeyindeki Avrasya Levhasi tarafindan da
sikigtirllmaktadir. Bu tektonik konumu nedeniyle, {ilkemizdeki Anadolu levhacigi
Tiirkiye’deki Major Sag yanal Dogrultu atimli Kuzey Anadolu Fay Zonu ve Sol Yanal
dogrultu atimli Dogu Anadolu Fay Zonu’nun kesistigi alanin batisina dogru yilda yaklagik
olarak 2.1 cm hizla hareket etmektedir.

Ulkemizde 2023 yilinda yasadigimiz depremin olusmasinin, ilksel olarak nedeni
Afro-Arap levhalarinin smirin1 olusturan transform nitelikli Olii Deniz Fay zonunun
tilkemizin sinirlar igerisine kadar uzanmasi ve bu fay zonu boyunca ¢ok uzun bir siire
biriktirmis oldugu potansiyel enerjinin Sol Yanal Dogrultu atimli Dogu Anadolu Fay Zonu
tizerinde anlik olarak kinetik enerjiye doniistiirmesidir. 7.8 biiyiikliigtindeki ilk deprem 6
Subat 2023 tarihinde sabah saat 4.17°de Gaziantep’in yaklasik 22 km bati-giineybatisinda
Sofalaca alaninda meydana gelmistir. Bu depremin artgisi, 6.8 biiyiikliigiinde olup, sadece
11 dakika sonra birinci depremin yaklagik 10 km giineybatisinda yine Karasu grabeni
igerisinde Nurdagi’na yakin bir yerde meydana gelmistir. Bu depremler ile Dogu Anadolu
Fay Zonunun yiizlerce km uzunlukta 5 segmenti kirilmistir. Bu depremlerin ardindan ayni
giin yaklasik 9 saat sonra ilk depremin oldugu yerin yaklasik 100 km kuzeyinde saat 13:24’te
Dogu Anadolu Fay Zonu’nun kuzey kesimlerinden uzanan Siirgli-Cardak Fay Segmenti ilk
depremler tarafindan tetiklenerek 7.6 biiyiikliigiinde ti¢lincii biiyiik deprem Kahramanmaras
Ekindzii taraflarinda kirilmistir. Ugiincii depremin artgist da 98 dakika sonra ayni segmentin
yaklasitk 65 km bat1 kesiminde Goksun Ilgesinin yaklastk 10 km kuzeyinde 6.0
biiyiikliigiinde meydana gelmistir. Bu depremlerin olusmasi sonrasinda Dogu Anadolu
Fayr’nin gliney segmentleri boyunca sahada ortalama 3,5 metre civarinda sol yonlii yanal
otelenmeler ile genelde kuzey blogun yiikseldigi 1,5 metreye varan diisey atimlar tespit
edilmistir. Bu depremlerin sonrasinda bolgede 8000’in {izerinde art¢1 sarsintilarin meydana
gelmesi sonrasinda da 20.02.2023 tarihinde Amanos Fayinin Hatay bolgesi uzantisinda
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bulunan ve o tarihe kadar kirllmamig bulunan Antakya Fayini (Hatay) saat 20:04’te kirarak
6.4 biiyiikliigiinde diger bir depremin meydana gelmesine neden olmustur. Bu art¢1 deprem
bu zonda karada kirilan son parca olup, giineybatisinda Akdeniz’in i¢inden bir transform
fayli siur ile Kibris’in giiney kesimlerine ulasmakta ve bu sinir da Afrika plakasi-Anadolu
levhaciginin sinirini olusturmaktadir. 11 ilimizi vuran depremler ve artg1 sayilari bir yil
boyunca 60000’in iizerinde olup, bunlarin 651 adeti >4-4.9 biiyiikliikleri arasinda, 57 adeti
de 5 biiyiikliigi ve tizerinde gelismistir. 6 Subat 2023 tarihinde bir giin boyunca 31 adet 5
bliytikligli ve tlizerinde depremler ve artgilar1 olusmustur. 7 Subat’ta 7 ve 8 Subat’ta da 3
adet 5 biyiikliigii lizerinde depremler meydana gelmistir. Olusan depremler ve artcilari
sonrasinda, Adana ili yakin ¢evresinde esas deprem bolgesine gore ¢ok daha kiigiik yilizey
deformasyonlar1 gelismistir. Adana bolgesi sinirlart igerisinde bir yil boyunca ¢ogunlugu
Saimbeyli-Tufanbeyli ve Aladag bolgelerinde olmak {izere toplam 22 adet 4-5.5
biiyiikliikleri arasinda art¢r depremler meydana gelmistir. Bunlardan sadece bir tanesi 5.5
biiyiikliigiinde olup, 25 Temmuz 2023 tarihinde Kozan’in yaklasik 20 km kuzey
kesimlerinde Minnetli mahallesi civarlarinda meydana gelmistir. Diger 21 adet artct
sarsintilar 4-4.9 biiytikliikleri arasindadir.

Anahtar Kelimeler: 6 Subat 2023 Tiirkiye Depremleri, Kahramanmaras, Gaziantep, Hatay,
Dogu Anadolu Fay Zonu, Aftershocks
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February 6, 2023 Kahramanmaras-Gaziantep Earthquakes: Aftershocks
and their reflections on the parts of Adana province

Ulvi Can UNLUGENC Ahmet Can AKINCI, Nusret NURLU, Ali Gokhan OCGUN,
Heyyam TANI

ABSTRACT

Tiirkiye is a seismically active earthquake country, where mainly bounded by
active faults and plates, located on the Alpine-Himalayan mountain belt. Our country has
not faced earthquakes of the magnitude and number experienced in 2023 for a very long
time. The main geological factor that causes these earthquakes to occur is the relative
movements of the plates and platelets on the crust of the earth. As the African and Arabian
plates move northward along the boundary of the Dead Sea transform fault zone in the south,
these plates have been compressing and pushing the Anatolian Platelet in the north for a very
long time. In addition, the Anatolian platelet is compressed between the Eurasian Plate in
the north. Due to this tectonic settlement of our country, the Anatolian platelet in Turkey
moves at a rate of 2.1 cm per year towards the west of the area where the Major Right-lateral
Strike-slip North Anatolian Fault Zone and the Left Lateral strike-slip East Anatolian Fault
Zone intersect around Karliova. The primary reason for the occurrence of this earthquake is
that the Transform Dead Sea Fault zone, which forms the border of the Afro-Arabian plate,
extends into the borders of our country and the potential energy that it has accumulated for
a very long time along this left lateral Eastern Anatolian Fault zone is instantly transformed
into kinetic energy. The first earthquake with a magnitude of 7.8 occurred on 6 February
2023 at 4:17 am in the Sofalaca area, approximately 22 km west-southwest of Gaziantep.
The aftershock of this earthquake was 6.8 magnitude and occurred just 11 minutes later,
about 10 km southwest of the first earthquake, again in the Karasu graben, close to Nurdag:.
With these earthquakes, 5 segments of the East Anatolian Fault Zone with a length of
hundreds of kilometers were broken. After these earthquakes, the Siirgii-Cardak Fault
Segment extending from the northern parts of the Eastern Anatolian Fault Zone,
approximately 100 km north of the first earthquake, approximately 9 hours later on the same
day, at 13:24, was triggered by the first earthquakes and a second big earthquake of 7.6
magnitude hit Kahramanmaras Ekinozii village. The aftershock of the second earthquake
occurred 98 minutes later, approximately 65 km west of the same segment, approximately
10 km north of G6ksun District with a magnitude of 6. After these earthquakes occurred, left
lateral displacements were detected on average around 3,5 meters in the field along the
southern segments of the Eastern Anatolian Fault, and vertical displacement up to 1.5 meters,
where the northern block generally uplifted. After these earthquakes, more than 8000
aftershocks occurred, and on 20.02.2023, the Antakya Fault (Hatay), which was in the
extension of the Amanos Fault and had not been broken until that date, broke at 20:04 and
caused another 6.4 earthquake to occur. This zone is the last piece to break on the land, and
it reaches the southern parts of Cyprus with a transform fault boundary through the
Mediterranean Sea in the southwest, and this boundary forms the boundary of the African
plate-Anatolian platelet. The number of earthquakes and aftershocks that hit our 11
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provinces was over 60,000 throughout the year, 651 of which were >4-4.9 in magnitude, and
57 were 5 or above in magnitude. On February 6, 2023, 31 earthquakes of magnitude 5 and
above occurred and their aftershocks during one day. 7 aftershocks of magnitude above 5
occurred on February 7 and 3 on February 8. During and after these earthquakes, much
smaller surface deformations developed in the immediate vicinity of Adana province than
the main earthquake region. A total of 22 aftershocks with magnitudes of 4-5.5 occurred
within the borders of the Adana region throughout the year, mostly in the Saimbeyli-
Tufanbeyli and Aladag regions. Only one of these has a magnitude of 5.5 and occurred on
25™ July 2023 around Minnetli village, approximately 20 km north of Kozan. The other 21
aftershocks are between magnitude 4-4.9.

Keywords: 6 February 2023 Turkey Earthquakes, Kahramanmaras, Gaziantep, Hatay, East
Anatolian Fault Zone, Aftershocks
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2023 Depreminde Etkilenen illerdeki Sularin Mikrobiyolojik Kalitesinin
Degerlendirilmesi

Isil VARY, Berfin SUCU?, Hamza SAGHROUCHNI?®

*ICukurova Universitesi Miihendislik Fakiiltesi Gida Miihendisligi Béliimii, Prof. Dr.,
ivar@cu.edu.tr, 05448274245, ORCID: 0000-0002-8655-4199
2Cukurova Universitesi Fen Bilimleri Enstitiisii Biyoteknoloji Anabilim Dali, Doktora Ogr.,
berfnsucu@gmail.com, 05301148371, ORCID: 0000-0002-7500-903X
% Cukurova Universitesi Fen Bilimleri Enstitiisii Biyoteknoloji Anabilim Dali, Doktora Ogr.,
h.saghrouchni@gmail.com, ORCID: 0000-0002-4975-2647

OZET

Canlilarin temel bir gereksinimi olan suyun giivenilir olmasi1 onlarin sagligi acisindan
en Oonemli kosullardan biridir. Su kirliligi, bir yandan endiistriyel gelismeler, tarimsal
miicadelede kullanilan kimyasallar, radyoaktif maddeler ve mikroorganizmalarla
gerceklesirken diger yandan afet ve acil durumlar da bu kirliligi tetikleyebilmektedir. Igme
suyunun temin edildigi kaynaklar ve su sebekesi pargalarindan olusan igme suyu dagitim
sistemleri, suyun kalitesi ve glivenligini bozmayacak sekilde kontrol altinda tutulmalidir. Bu
sistemlerin herhangi bir nedenden dolayr hasar goérmesi halinde (dogal afetler gibi) ayn
zamanda kanalizasyon ve atik su hatlar1 da zarar gérmekte ve kirli sular yeraltina dagilmakta,
cevre ve halk sagligi lizerine olumsuz etkiler s6z konusu olabilmektedir. Bu ¢alisma, Subat
2023 depreminden etkilenen bazi illerdeki su giivenliginin durumunun tespiti amaciyla
kurgulanmistir. Bu amagla, Adana, Hatay, Kahramanmaras, Osmaniye, Gaziantep,
Diyarbakir, Malatya illerinden toplanan i¢cme sulari, Koliform grubu bakteriler (Koliform,
E. coli, E. coli O157:H7), toplam mezofilik aerob bakteri ve Clostridium perfringens
agisindan degerlendirilmistir.

Toplanan su 6rneklerinde Koliform grubu bakterilerin aranmasi Fluorocult Laurly
Sulfate Broth besiyeri kullanilarak EMS yontemine gore yapilmis ve 37 °C’de 24-48 saat
inkiibasyona birakilmistir. Toplam mezofilik aerob bakteri sayimi, Plate Count Agar besiyeri
kullanilarak 30 °C’de 48 saat inkiibasyon kosulunda gerceklestirilmistir. C. perfringens
varligi, Tryptose Sulfite Cycloserine Agar besiyeri kullanilarak kiiltiirel sayim yontemi ile
37 °C’de 48 saat anaerobik kosullarda arastirilmistir. Calisilan 45 su 6rneginden 3’ Adana
1’1 Diyarbakir olan 6rneklerde sirastyla 0.74 EMS/ml, 0.74 EMS/ml, 7.50 EMS/ml ve 24
EMS/ml diizeyinde koliform grubu bakteri tespit edilmistir. Bunlarin tamami1 E. coli Tip |
olarak tanimlanmistir. Toplam aerobik mezofilik bakteri ise; Adana'dan alinan 2 Ornekte
1.33x10°, 1.54x10° olarak bulunurken, Diyarbakir'dan ve Kahramanmaras'tan alinmis olan
orneklerde sirasiyla, 1.67x10° ve 1.98x10* kob/ml olarak birer ornekte belirlenmistir.
Analize alinan tiim su 6rneklerinin hi¢birinde C. perfringens tespit edilmemistir.

Anahtar Kelimeler: Deprem, Su hijyeni, Icme Suyu Sebekesi
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Evaluation Of The Microbiological Quality Of Water in The Provinces
Affected by The 2023 Earthquake

Isil VARY, Berfin SUCU?, Hamza SAGHROUCHNI?®

ABSTRACT

Reliability of water, which is a basic need of living things, is one of the most
important conditions for their health. While water pollution is caused by industrial
developments, chemicals used in agricultural struggle, radioactive substances and
microorganisms, on the other hand, disasters and emergencies can also trigger this pollution.
Drinking water distribution systems, which consist of the sources from which drinking water
is supplied and the water network parts, must be kept under control so as not to impair the
quality and safety of the water. If these systems are damaged for any reason (such as natural
disasters), sewage and wastewater lines are also damaged and dirty water is dispersed
underground, which may have negative effects on the environment and public health. This
study was designed to determine the water safety in some provinces affected by the February
2023 earthquake. For this purpose, drinking water collected from Adana, Hatay,
Kahramanmarag, Osmaniye, Gaziantep, Diyarbakir and Malatya provinces was evaluated in
terms of Coliform group bacteria (Coliform, E coli, E coli O157:H7), total mesophilic
aerobic bacteria and Clostridium perfringens.

The search for Coliform group bacteria in the collected water samples was carried
out according to the EMS method using Fluorocult Laurly Sulfate Broth medium and was
incubated at 37 °C for 24-48 hours. Total mesophilic aerobic bacteria count was performed
using Plate Count Agar medium under incubation condition at 30 °C for 48 hours. The
presence of C. perfringens was searched by cultural counting method using Tryptose Sulfite
Cycloserine Agar medium at 37 °C for 48 hours under anaerobic conditions.

Of the 45 water samples studied, 0.74 EMS/ml, 0.74 EMS/ml, 7.50 EMS/ml, and
24 EMS/mI levels Coliform group bacteria were detected in the samples, 3 of which were
from Adana and 1 from Diyarbakir, respectively. All of these were identified as E. coli Type
I. Total aerobic mesophilic bacteria are; while it was found as 1.33x10° and 1.54x10° in 2
samples taken from Adana, it was determined as 1.67x10° and 1.98x10* cfu/ml in the
samples taken from Diyarbakir and Kahramanmaras, respectively. C. perfringens was not
detected in any of the water samples analyzed.

Keywords: Earthquake, Water Hygiene, Drinking Water Supply Network
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Subat 2023 Depremleri

Semir OVER!, Alper DEMIRCi?, Sitha OZDEN?
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6 Subat 2023 tarihinde saat 04:17°de 7.7 biiyiikliiglindeki deprem sonrasinda
DAFZ’nun Tiirkoglu-Celikhan arasinda yer alan KD-GB dogrultulu Pazarcik ve Erkenek
segmentlerinin yan1 sira Tiirtkoglu Antakya arasinda yer alan yaklasik K-G dogrultulu
Amanos segmentinde ylizey kirig1 olusmustur. Bu segmentler boyunca ortalama 4.5m yer
degistirmelerin yani sira yogun bir art¢1 deprem aktivitesi meydana gelmistir. Sismolojik
veriler DAFZ iizerinde meydana gelen yaklagik 300 km lik yiizey kirigi i¢in tek bir depremi
isaret etmektedir: 7.7 Pazarcik depremi. Ancak, art¢1 deprem dagilimlarinin yani sira hem
KD yoniinde Pazarcik-Erkenek segmenti boyunca olusan yaklagik 160 km lik kirig
olusturan depremin giliney yoniinde Amanos segmenti boyunca olusan yaklasik 130 km lik
yiizey kirigi olusturan depremden farkli oldugunu gostermektedir. Bu da 04:17°de en az iki
depremin meydana gelmis olabilecegi anlamina gelmektedir. Pazarcik depremi ve saniyeler
sonra Amanos Fayi’nin kuzey ucunda bir depremi tetiklemistir. Amanos faymi kiran
tetiklenmis depremin biyiikligii 7.55 olarak hesaplanmistir. Deprem bdolgesinde en ¢ok
yikim goriilen Antakya 04:17de meydana gelen tetiklenmis 7.55 biiyiikliigiinden daha ¢ok
etkilenmistir. Bu deprem gilineye dogru hareket ederek giiney deki komsu faylardan Kibris-
Antakya Transfom Fay1r (CAT) iizerinde gerilme transferi saglayarak 20 Subat 2023
tarithinde 6.3 biiytikliiglinde bagimsiz bagka bir depremi tetiklemistir. 7.7 biiytlikliiglindeki
Pazarcik depreminden 9 saat sonra kuzeyde bulunan yaklagik D-B dogrultulu Cardak-Siirgii
faymnin Nurhak (Elbistan)’da meydana gelen deprem fayin bat1 tarafi olan Cardak segmentini
kirarak yogun bir art¢1 deprem aktivitesine eslik eden yaklasik 90 km lik bir yiizey kirigi
olusturmustur. Pazarcik depreminin kuzeye dogru gerime transferi ile tetiklenen bu 7.6
bliytikliglindeki bu deprem Cardak Fay1 lizerinde 6 metreyi asan bir atim olusturmustur.
Boylece Pazarcik depremi ile baslayan deprem silsilesinde 3 farkl fay lizerinde tetiklenmis
deprem ile birlikte toplam 4 adet deprem meydana gelmistir.
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February 2023 Earthquakes

Semir OVER!, Alper DEMIRCi?, Sitha OZDEN?

ABSTRACT

Following the 7.7 magnitude earthquake on February 6, 2023, a surface rupture
occurred on the NE-SW oriented Pazarcik and Erkenek segments of the EAFZ between
Tiirkoglu and Celikhan, as well as the roughly N-S oriented Amanos branch between
Tiirkoglu and Antakya. In addition to the average displacement of 4.5 m, along these
segments experienced strong aftershock activity. Seismological data indicate a single
earthquake for approximately 300 km of surface rupture on the EAFZ: the 7.7 Pazarcik
earthquake. However, the aftershock distribution, it also indicates that the earthquake that
generated a surface rupture spanning about 160 km along the Pazarcik-Erkenek segment in
the northeastern direction is different from the one that caused a surface rupture spanning
about 130 km along the Amanos segment in the southern direction. This implies that at least
two earthquakes could have happened at 04:17. Seconds later, the 7.7 magnitude Pazarcik
earthquake triggered an earthquake at the northern end of the Amanos Fault. The magnitude
of the triggered earthquake that broke the Amanos fault was calculated as 7.55. Antakya,
where the most destruction was seen in the earthquake region, was more affected by the
triggered magnitude 7.55 that occurred at 04:17. This earthquake moved southwards and
caused stress transfer on the Cyprus-Antakya Transfom Fault (CAT), one of the neighboring
faults in the south, triggering another independent earthquake of magnitude 6.3 on February
20, 2023. 9 hours after the 7.7 magnitude Pazarcik earthquake, the earthquake that occurred
in Nurhak (Elbistan) of the approximately E-W oriented Cardak-Siirgii fault located in the
north broke the Cardak segment, which is the western side of the fault, resulting in an
approximately 90 km long surface rupture accompanied by an intense aftershock activity.
and an approximately 6 meter offset on it. Along the Cardak Fault saw a slip of more than
six meters due to the 7.6 magnitude Elbistan earthquake, which was caused by the stress
transfer of the Pazarcik earthquake to the north. In the earthquake chain that started with the
Pazarcik earthquake, earthquakes of different sizes were triggered on 3 different faults. Thus,
a total of 4 independent earthquakes occurred.
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6 Subat 2023 Deprem Cifti ve Art¢c1 Depremlerine Genel bir Bakis

Dogan KALAFAT

Bogazigi Universites.i Kandilli Rasathanesi ve Deprem Arastirma Enstitisii, Bolgesel Deprem-Tsunami
Izleme ve Degerlendirme Merkezi, 34684 Cengelkdy/Istanbul
kalafato@boun.edu.tr
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Deprem Ciftleri (ikili depremler-¢oklu depremler genel olarak ayni kaynaktan gelen
ve genelde ayni dalga bigimlerine sahip birden fazla deprem) ayni sistem icerisindeki ¢oklu
par¢a kirtlmalarimi igeren biiyiikk sig odakli depremlerdir. Coklu depremlerin, faydaki
diizensizlikler veya biikiilmeler gibi piiriizlerin ana kirilmayr uzun siire gegici olarak
engellemesi sonucu ortaya ¢iktigina inanilmaktadir. Bu, piiriizliliik fay tizerindeki stresi
artirir ve bu durum zaman igerisinde saniyeler, dakikalar, aylar ve hatta yillar i¢inde
bozulabilir. Bu tiir deprem ¢iftleri Levha sinirlarinda, gomiilii kor faylarda gortiilmektedir.
Ulkemizde oldugu gibi Diinya iizerinde de bu tiir deprem ¢iftleri goriilmektedir. Bunlara en
giizel ornek olarak; 23-24 Mart 1978 Mw=7.6-7.6 Kuriles Adalari, 8-17 Temmuz 1980
Mw=7.5-7.8 S. Cruz Adasi, 19-21 Eylil 1985 Mw=8.0-7.6 Mexico, 18 Nisan 1990- 20
Haziran 1991 Mw= 7.7-7.6 Borneo Adasi, 27 Subat 1997 Mw=7.0-6.8 Harnai-Pakistan ve
17 Agustos-12 Kastm 1999 Mw=7.4-7.2 Tiirkiye &rnekleri verilebilir. ikili/coklu olaylar
ayni1 kirilma bolgesinden ve gerilim alanindan geldikleri i¢in hemen hemen ayni sismik dalga
bigimlerine sahiptirler. Ikili/goklu olaylarda yirtilma hizlar1 degiskenlik gosterir. 6 Subat
2023 tarihinde meydana gelen depremleri bu 6zellikte degerlendirebiliriz.

Bilindigi gibi tarihsel depremlerin konumlarinin belirlenmesinde paleosismoloji
calismalar1 ¢ok 6nem arz etmektedir. Ancak paleosismoloji ¢calismalarinda genelde birden
fazla depreme ait izler tespit edildiginden, bu da istemeyerek de olsa depremlerin
konumlarmin dogru belirlenememesine yol agabilmektedir. Bu ise Deprem Tehlike
Analizlerinin de dogrulugunda olumsuzluk yaratmaktadir. 6 Subat Depremlerinde bu
olumsuzlugu bir kez daha goriilmiistiir. Ozellikle bélgede tarihsel donemde etkili olan 1822,
1872, 1513 ve 1114 depremlerini varligi bilinse de mevcut konumlar1 halen tartisma
konusudur. Ornegin bunlardan en énemlileri 1513 depremi ki giiniimiizden 510 yil gibi bir
zaman gecmistir, glincel atim miktar1 yaklasik 5 m olarak, 1114 depremi ise giiniimiizden
909 y1l zaman ge¢mis, glincel atim miktar1 yaklasik 9 m. olarak degerlendirilebilir. 6 Subat
depremlerinin mevcut saha caligmalarinda goriilen atim miktarlart ile o6zellikle 1114
Depreminin uyumlu olmast 6 Subat Depremlerinin tarihsel donemdeki olasi kaynag:
hakkinda bir fikir vermektedir.

Birinci deprem Oncesi son 23 yilda 6zellikle Narli Fayr civarinda, Narli fayimin
kuzeyinde ve giiney ucunun dogu-giineydogu ucunda 6nemli bir deprem aktivitesi dikkat
cekmektedir. Ayni zaman periyodunda 6zellikle bolgede Narli Fayi’nin giineyi referans
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alindiginda =50 km.’lik bir yaricapl alan igerisindeki blyiikligi M>4.0 olan deprem
sayisinin 21 oldugu gozlenmistir.

Ikinci depremin meydana geldigi Cardak-Siirgii fay Zonu’nda ise son yiizyilda

(1900-5 Subat 2023) aras1i meydana gelen toplam deprem sayis1 811 dir. Bu depremlerin
birgogu fay zonunun o6zellikle dogu kesiminde yer almaktadir. Bunlar da genel olarak
5/5/1986 ve 6/6/1986 (Mw=6.0; 5.8) Dogansehir Depremleri’nin art¢1 soklar1 olup, Siirgii
Fay1 iizerinde meydana gelmistir. Bunun disinda Cardak-Siirgii Fay Zonu’nda meydana
gelen en 6nemli deprem 1/2/1922 M=5.5 Ekin6zii Depremi’dir.
1 yillik art¢1 depremlerin dagilimina bakildiginda kirilan tiim alanlar1 kapsadigr ve kirilan
alanlarin izini tasidig1 goriilmektedir. Bu zaman dilimindeki ¢6ziimii yapilan art¢i deprem
sayist 45756 dir. Bu depremlerin ancak %]1.5 ‘u biiylikligi M>4.0 depremleri kapsar ki
toplami1 617 dir.

Kirilan alanlarin diginda, Elbistan’dan Darende’ye dogru Malatya Fayi’na paralel K-
KD/G-GB gidisli bir etkinlik dikkat c¢ekmektedir. Ayrica Malatya Fayi’min dogusu
Dogansehir’e dogru, Osmaniye’ye, Iskenderun Korfezi, Saimbeyli-Adana ve Elazig-
Sivrice’ye dogru uzanan bir deprem etkinligi gézlenmistir.
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An Overview of the February 6, 2023 Earthquake Doublet and
Aftershocks

Dogan KALAFAT

ABSTRACT

Earthquake Doublets (double earthquakes-multiple earthquakes, generally more than one
earthquake coming from the same source and generally having the same waveforms) are
large shallow depth earthquakes involving multiple fragment ruptures within the same
system. Multiple earthquakes are believed to occur when irregularities or kinks in the fault
temporarily block the main rupture for a long period of time.

This asperities increases the stress on the fault, which can deteriorate over time in seconds,
minutes, months, or even years. Such earthquake doublets are seen at plate boundaries and
buried blind faults. Such earthquake doublets are seen all over the world, as well as in our
country. The best example of these is; 23-24 March 1978 Mw=7.6-7.6 Kuriles Islands, 8-17
July 1980 Mw=7.5-7.8 S. Cruz Island, 19-21 September 1985 Mw=8.0-7.6 Mexico, 18 April
1990- 20 June 1991 Mw= 7.7 -7.6 Borneo Island, 27 February 1997 Mw=7.0-6.8 Harnai-
Pakistan and 17 August-12 November 1999 Mw=7.4-7.2 Turkey can be given as examples.
Since double/multiple events come from the same rupture zone and stress field, they have
almost identical seismic waveforms. Rupture velocities vary in double/multiple events. We
can evaluate the earthquakes that occurred on February 6, 2023 with this feature.

As it is known, paleoseismology studies are very important in determining the locations of
historical earthquakes. However, since traces of more than one earthquake are generally
detected in paleoseismology studies, this may unintentionally lead to the locations of
earthquakes not being determined correctly. This also negatively affects the accuracy of
Earthquake Hazard Analyzes. This negativity was seen once again in the February 6
Earthquakes. Although it is known that the earthquakes of 1822, 1872, 1513 and 1114, which
were especially effective in the region during the historical period, are known, their current
locations are still a matter of debate. For example, the most important of these is the 1513
earthquake, which has passed 510 years from today, the current slip amount can be evaluated
as approximately 5 m, and the 1114 earthquake, which has been 909 years from today, the
current slip amount can be evaluated as approximately 9 m. The compatibility of the 6
February earthquakes with the slip amounts seen in current field studies, especially the 1114
Earthquake, gives an idea about the possible source of the 6 February Earthquakes in the
historical period.
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In the last 23 years before the first earthquake, a significant earthquake activity was
noted, especially around the Narli Fault, in the north of the Narli fault and at the east-
southeast end of its southern end. In the same time period, it was observed that the number
of earthquakes with magnitude M>4.0 within a radius r = 50 km was 21, especially when the
south of the Narli Fault was taken as reference in the region. In the Cardak-Siirgii fault zone,
where the second earthquake occurred, the total number of earthquakes that occurred in the
last century (1900-5 February 2023) is 811. Many of these earthquakes are located especially
in the eastern part of the fault zone. These are generally the aftershocks of the 5/5/1986 and
6/6/1986 (Mw=6.0; 5.8) Dogansehir Earthquakes and occurred on the Siirgii Fault. Apart
from this, the most important earthquake that occurred in the Cardak-Siirgili Fault Zone was
the 1/2/1922 M=5.5 Ekinozii Earthquake.

When we look at the distribution of 1-year aftershocks, it is seen that they cover all
the ruptured areas and bear the traces of the ruptured areas. The number of aftershocks
located in this time period is 45756. Only 1.5% of these earthquakes include magnitude
M>4.0 earthquakes, totaling 617.

Apart from the ruptured areas, a N-NE/S-SW trending seismic activity parallel to the
Malatya Fault from Elbistan to Darende draws attention. In addition, an earthquake activity
was observed east of the Malatya Fault, extending towards Dogansehir, Osmaniye,
Iskenderun Gulf, Saimbeyli-Adana and Elaz:13-Sivrice.
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Yapi Jeofizigi ve Subat 2023 Tiirkiye Depremi: Tahribatsiz Test
Yontemleri ile Bina Yapisal Ozelliklerinin Belirlenmesi

Merve AKTAS?, Ziiheyr KAMACI?, Coskun SARI®
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oz

Afad ve Kandilli Rasathanesi tarafindan 7,8 Mw ve 7,6 Mw biyikliigiinde
kaydedilen, 6 Subat 2023 tarihinde saat 04.17°de meydana gelen depremler, Tiirkiye
tarihinde asrin en biiyiik felaketi olarak kayitlara ge¢cmistir. Bu depremler, Kahramanmarag
merkezli olarak gergeklesmis, ardindan 20 Subat 2023 tarihinde saat 20.00’de Hatay’da
Samandag ve Defne merkezli olarak 6,3 Mw ve 5,8 Mw biiytikliiklerinde bagimsiz ikinci bir
deprem daha meydana gelmistir. Giiniimiize kadar bu depremlerden kaynakli yaklasik
80.000 art¢1 depremler meydana gelmistir. Meydana gelen bu gibi depremlerin etkilerini
onceden anlama ve Onleme acisindan jeofizik uygulamalarin 6nemini artirmaktadir.
Ozellikle kentsel planlama baglaminda, zemin ve yap1 jeofizigi, bir sehirdeki altyapimin ve
yapilarin depremlere kars1 direncini artirmak, riskli alanlar1 belirlemek ve kentsel gelisim
stratejilerini giiclendirmek agisindan hayati bir ara¢ haline gelmistir. Bu ¢ercevede, yapi
jeofizigi disiplini, deprem miihendisligindeki giincel gelismeleri takip ederek, tahribatsiz test
yontemleriyle yapisal analizleri ger¢eklestirme yetenegi ile 6n plana ¢ikmaktadir. Ultrason,
Schmidt ¢ekig testi, yap1 radari, profometre ve ResiPod gibi yontemler, yapilarin olast bir
depreme karsi dayaniminin belirlenmesi yoluyla depremin neden olabilecegi hasarlari
onceden belirleyerek, riskli yapilar1 belirleme ve yapisal dayaniklilig1 artirma siireglerine
onemli katkilar saglamaktadir. Ozellikle kentsel planlama siireglerinde, zemin-yap1 jeofizigi
uygulamalari, sehir altyapisinin  gili¢lendirilmesi ve riskli boélgelerin  belirlenmesi
konularinda kritik bir rol oynamaktadir. Bu ¢alismada 6rnek olarak, Hatay-Samandag'da yer
alan az hasarli 4 kathi bir apartman, yap1 jeofizigi uygulamalari ile degerlendirilmis ve
jeofizik veriler kullanilarak binanin ana yapisal unsurlarindaki durumlar saptanmistir. Yapi
icindeki malzeme homojenligini ve kusurlarimi belirlemede ultrason, beton dayanikliligini
belirlemede Schmidt cekig testi, beton kalitesini ve ¢atlaklar1 belirlemede yap1 radari, zemin
ile yap1 arasindaki etkilesimi ve pas paymni degerlendirmede profometre ve betonun
elektriksel Ozelliklerini Olgerek karbonatlasma ve catlaklar1 tespit etmede ResiPod
kullanilmistir. Yapinin zemin parametrelerini degerlendirmek amaciyla da sismik yontem,
mikrotremor yontemi ve GPR yontemi kullanilmistir. Bu ¢alismanin sonuglari, jeofizik
verilerin bolgedeki yapilarin dayaniklilig1 ve potansiyel risk alanlar1 hakkinda kritik bilgiler
saglamada ne kadar etkili oldugunu gdstermektedir. Bu veriler, deprem sonrasi olusan
hasarlarin ve yapilarin dayanikliliklarinin hizli bir sekilde belirlenmesini saglamistir. Yapi
jeofizigi uygulamalari, depremin neden olabilecegi hasarlar1 6nceden belirleyerek, yapilarin
dayanikliligini artirabilir ve olasi felaketlerin etkilerini en aza indirebilir. Bu baglamda,
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zemin ve yapi jeofizigi, deprem miihendisliginde kritik bir rol oynayarak, bilimsel ve teknik
geligsmelerle birlikte daha etkili ve giivenilir bir sekilde kullanilmaya devam edecektir.

Anahtar Kelimeler: Tahribatsiz Test Yontemleri, Zemin ve Bina Yap1 Jeofizigi,
Yap1/Duvar Radari, Ultrasonik test, Profometre, Beton Test Cekici (Schmidt), Resipod
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Building/Wall Geophysics and February 2023 Turkey Earthquake:
Determination of Building Structural Properties with Non-Destructive
Testing Methods

Merve AKTAS?, Ziiheyr KAMACI?, Coskun SARI®
ABSTRACT

The earthquakes that occurred at 04.17 on February 6, 2023, with magnitudes of 7.8 Mw and
7.6 Mw recorded by Afad and Kandilli Observatories, were recorded as the biggest disaster
of the century in Turkey's history. These earthquakes occurred centered in Kahramanmaras,
and then, on February 20, 2023, at 20:00, a second independent earthquake with magnitudes
of 6.3 Mw and 5.8 Mw occurred in Hatay, centered on Samandag and Defne. To date,
approximately 80,000 aftershocks have occurred due to these earthquakes. These
earthquakes increase the critical importance of geophysical applications in terms of
understanding and preventing the effects of earthquakes. Particularly in the context of urban
planning, ground and structure geophysics has become a vital tool for increasing the
resilience of a city's infrastructure and structures to earthquakes, identifying risk areas, and
strengthening urban development strategies. In this context, the discipline of building
structural geophysics stands out with its ability to perform building structural analyses with
non-destructive testing methods by following current developments in earthquake
engineering. These methods, such as ultrasound, Schmidt hammer test, building/wall radar,
profometer and ResiPod, make significant contributions to the processes of identifying risky
buildings and increasing structural durability by determining the damage that an earthquake
may cause by determining the resistance of buildings against a possible earthquake.
Especially in urban planning processes, ground- building structure geophysics applications
play a critical role in strengthening city infrastructure and identifying risky areas. As an
example in this study, a slightly damaged 4-storey apartment building located in Hatay-
Samandag was evaluated with building structure geophysics applications and the conditions
of the main structural elements of the building were determined using geophysical data.
Ultrasound was used to determine material homogeneity and defects within the building
structure, Schmidt hammer test to determine concrete durability, building radar to determine
concrete quality and cracks, profometer to evaluate the interaction between the ground and
the building structure and rust share, and ResiPod to detect carbonation and cracks by
measuring the electrical properties of concrete. Seismic method, microtremor method and
GPR method were used to evaluate the ground parameters of the building. The results of this
study demonstrate how effective geophysical data is in providing critical information about
the durability of structures in the region and potential risk areas. These data enabled the rapid
determination of the damage and durability of building structures after the earthquake.
Building geophysics applications can increase the durability of building structures and
minimize the effects of possible disasters by predicting the damage that earthquakes may
cause. In this context, ground and building structural geophysics will continue to be used
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more effectively and reliably with scientific and technical developments, playing a critical
role in earthquake engineering.

Key Words: Non-Destructive Testing Methods, Soil and Building Structure Geophysics,

Building/Wall Radar, Ultrasonic test, Profometer, Concrete Test Hammer (Schmidt),
Resipod
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Yeni Yerlesim Yerlerinin Planlamasinda ve Mevcut Yapilarin
Incelenmesinde Mikrotremor Calismalarinin Onemi

Sertac Selim SARICA
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ORCID ID: https://orcid.org/0000-0003-0128-0238

0z
Jeolojik yapilarin ve topolojik kosullarin, depremlerin olusturacaklar1 hasar oranlarinda
onemli bir rol oynadigi gorilmistir. Diisiik maliyetli ve gilivenilir olan mikrotremor

caligmalarindan elde edilen yatay ve diigsen bilesen giiriiltii kayitlar1 arasindaki oran, 6l¢ii alinan
noktalarin altinda bulunan zeminin biiyiitme faktorii ve baskin frekansi ile iligkilidir.

Tek noktadan alinan mikrotremor kayitlarinda zemin biiylitme ve baskin frekans
degerleri elde edilirken gilinimiizde birden fazla noktada belirli dizilimlerle es-zamanl
mikrotremor Gl¢iimleriyle bu parametrelerin disinda jeoteknik a¢idan 6nemli olan makaslama
dalga hiz1 dagilimi ve dolayl olarak diger zemin dinamik parametreleri elde edilebilmektedir.
Bu acidan mikrotremor yontemi, jeoteknik arastirmalarda giinden giline daha yaygin kullanilan
bir yontem haline gelmistir.

Yeni agilacak yerlesim alanlarinin zemin biiylitme ve baskin frekans haritalarinin
olusturulmas: dogru bir yapilasma icin biiyiilk 6nem tasimaktadir. Zemin baskin frekans
degerlerinin bilinmesi yikima neden olan rezonans degerlerinin hesaplanmasini sagladigindan
her tiirlii yapmin tasarim asamasinda daha onemli hale gelmektedir. Ayn1 sekilde zemin
biiylitme degerlerinin bilinmesi de tasarlanan yapinin etkilenecegi kuvvetlerin bilinmesini ve
buna gore, zemine uygun, dogru olarak tasarlanmis yapilarin inga edilmesini saglayacaktir.

Yeni yapilasmaya acilacak alanlarin disinda kalan mevcut yapilarin, dinamik
parametrelerinin belirlenmesi, yapinin sismik etkiler altinda davraniginin anlagilmasini ve olasi
deprem etkileri altinda olusabilecek hasarlarla ilgili 6nlemlerin alinmasi agisindan bilyiik 5nem
arz etmektedir. Deprem sirasinda yapilara etki eden yiikler, mevcut yapinin kiitlesine, hakim
titresim periyoduna, zemin dinamik parametrelerine, siireye ve sikliga bagl olarak degisim
gosterirler. Bu nedenle her bir yapinin kendine 6zgii dinamik parametrelerinin belirlenmesi
gereklidir. Boylelikle olas1 deprem sirasinda ya da baska nedenlerden olusacak titresimlerin
etkileri altinda yapilarda olusabilecek hasarlarin 6nlenebilmesi ve bu hasarlarin en az seviyeye
indirilmesi saglanmig olacaktir.

Anahtar Kelimeler : Mikrotremor, yapi, sismoloji
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Importance of Microtremor Studies in Planning New Settlements and
Investigation of Existing Structures

Serta¢ Selim SARICA

ABSTRACT

Geological structures and topological conditions have been shown to play an important
role in the damage rates of earthquakes. The ratio between horizontal and falling component
noise records obtained from low-cost and reliable microtremor studies is related to the
magnification factor and dominant frequency of the ground under the measured points.

While ground magnification and dominant frequency values can be obtained from single
point microtremor recordings, nowadays, simultaneous microtremor measurements at more
than one point with certain sequences can be used to obtain shear wave velocity distribution
and indirectly other ground dynamic parameters that are geotechnically important. In this
respect, the microtremor method has become a more and more widely used method in
geotechnical investigations.

The creation of ground amplification and dominant frequency maps of new settlement
areas is of great importance for proper construction. Knowing the dominant frequency values
of the soil enables the calculation of the resonance values that cause destruction, so it becomes
more important in the design phase of all kinds of structures. Likewise, knowing the soil
magnification values will enable the forces that will be affected by the designed structure to be
known and accordingly, properly designed structures suitable for the ground will be built.

Determination of the dynamic parameters of the existing structures outside the areas to
be opened for new construction is of great importance in terms of understanding the behavior
of the structure under seismic effects and taking precautions for damages that may occur under
possible earthquake effects. The loads acting on structures during earthquakes vary depending
on the mass of the existing structure, dominant vibration period, soil dynamic parameters,
duration and frequency. Therefore, it is necessary to determine the specific dynamic parameters
of each structure. In this way, it will be ensured that the damages that may occur in the structures
under the effects of vibrations that may occur during a possible earthquake or due to other
reasons can be prevented and these damages will be minimized.

Keywords : Microtremor, structure, seismology
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Bina Salmim Karakterlerinin Mikrotremor Yontemi ile
Belirlenmesi ve Performans Analizlerine Etkisi
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oz

Yerinde jeofizik yontemlerden olan Mikrotremér; Mikrotremdor yontemi, genellikle
yapilarin dogal frekanslarini ve davraniglarini belirlemek igin kullanilir. Bu yontem, yapilarin
titresim ozelliklerini incelemek igin digaridan bir titresim uygulamak yerine, zeminde dogal
olarak meydana gelen mikrotremoérlerin etkilerini degerlendirir. Yani, yapilarin titresim
ozelliklerini belirlemek icin yap: tizerinde aktif bir miidahalede bulunmaz; bu nedenle,
yapisal davranislarimi daha gergekei bir sekilde yansitabilir. Bir binanin salimmlarinin
mikrotremor yontemiyle belirlenmesi, binanin dinamik davraniglarini anlamak ve deprem
performansini degerlendirmek igin 6nemlidir. Bu belirleme, binanin dogal frekanslarini ve
titresim ozelliklerini ortaya ¢ikarabilir. Bu bilgiler, binanin depreme dayanikliligini, yapisal
saglamligini ve giivenligini degerlendirmek igin kullanilabilir. Performans analizlerine etkisi
ise, mikrotremor yontemiyle elde edilen bilgilerin, yapilarin tasarim ve analizinde daha dogru
sonuglar elde etmeye yardimci olabilecegini gosterir. Yapisal miihendislikte, dogru salinim
karakterlerinin belirlenmesi, yapilarin giivenligi ve performans: agisindan kritik 6neme
sahiptir. Dolayisiyla, mikrotremér yonteminin kullanimi, yapilarin deprem performansinin
daha iyi anlasilmasina ve daha giivenli yapilarin tasarlanmasina katkida bulunabilir.

Anahtar Kelimeler: Mikrotremor, zemin, bina, Tiirkiye
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Determination of Microtremor Method for Identification of Building
Oscillation Characters and Its Effect on Performance Analysis

ABSTRACT

Microtremor, which is one of the in-situ geophysical methods; the Microtremor method
is generally used to determine the natural frequencies and behaviors of structures. This method
evaluates the effects of naturally occurring microtremors in the ground rather than applying
external vibrations to examine the vibration characteristics of structures. Therefore, no active
intervention is made on the structure to determine its vibration properties; thus, it can more
realistically reflect structural behaviors. Determining a building's oscillations using the
microtremor method is important for understanding the dynamic behaviors of the building
and evaluating its earthquake performance. This determination can reveal the building's
natural frequencies and vibration characteristics. This information can be used to assess the
building's earthquake resistance, structural integrity, and safety. Its impact on performance
analysis shows that the information obtained through the microtremor method can help achieve
more accurate results in the design and analysis of structures. In structural engineering, the
accurate determination of oscillation characteristics is critical for the safety and performance
of structures. Therefore, the use of the microtremor method can contribute to a better
understanding of the earthquake performance of structures and the design of safer buildings.

Keywords: Microtremor, ground, building, Turkey
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Uygulamah Jeofizik Yéntemlerin Yerlesime Uygun Alanlarin
Belirlenmesindeki Yeri, Kiiciik Menderes Havzas: (Izmir) ve
Yakin Cevresi Ornegi
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0z

Yerinde jeofizik yontemlerden olan Elektrik Rezistivite Tomografi (ERT) ve sismik
yontemler ¢esitli miihendislik problemlerinin ¢oziimii i¢in kullanilmaktadir. Yapilan
calismalarda, arastirma derinligi sinirlar1 icerisinde, ¢oziilmesi hedeflenen problemin olasi
konumu ve fay/kirik sistemleri ortaya konularak, yapilmasi planlanan bina alanlarinin
oninii agacak bilgiler elde edilmesi amaci ile Elektrik Rezistivite Tomografi (ERT) ve
sismik calismalar  gerceklestirilmistir.  Ol¢iimler  proje icin belirlenen alanda
gerceklestirilerek, jeofizik verilerden elde edilen 2D ve 3D sonuglar ile zemin karakterinin
en kisa ve dogru sekilde belirlenmesi hedeflenmistir. Jeofizik veriler bilgisayar ortaminda
cesitli veri islem ve ters ¢oziim modelleme asamalarindan gegirilerek, profile ait 6zdireng
siirlarimi iceren yer alti kesitleri elde edilmistir. Calismalar sonucu olusturulan yer alti
modelleri bolgesel jeolojiyle birlikte yorumlanarak gercek jeolojik yapiya ulasilmasi
hedeflenmistir.

Anahtar Kelimeler: Elektrik rezistivite tomografi, sismik, ters ¢6ziim.
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The Role of Applied Geophysical Methods in Determining Suitable Areas
for Settlement: A Case Study of the Kiiciik Menderes Basin (Izmir) and its
Surroundings

Ziya Orhan DERINSU!, Zitheyr KAMACI?, Serdar KAPUCU!, Emre ZENIT3

ABSTRACT

Electrical Resistivity Tomography (ERT) and seismic methods, which are in situ
geophysical techniques, are utilized for solving various engineering problems. In conducted
studies, ERT and seismic surveys were carried out with the aim of obtaining information that
would pave the way for planned building areas by revealing the possible location of the targeted
problem and fault/fracture systems within the research depth limits. Measurements were
conducted within the designated project area, aiming to determine the soil characteristics in
the shortest and most accurate way possible using 2D and 3D results obtained from
geophysical data. Geophysical data were processed through various data processing and
inverse solution modeling stages in a computer environment to obtain subsurface sections
containing inherent resistivity boundaries. The underground models created as a result of
the studies were interpreted together with regional geology to reach the actual geological
structure.

Keywords: Electrical resistivity tomography, seismic, inverse modeling.
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6 Subat 2023 Kahramanmaras Depremi Sirasinda Adana’daki Cok
Kath Bina Performansina Dair Bilgiler
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Bu sunum, 2023 Kahramanmaras depremi sirasinda Adana merkezde bulunan ¢ok kath
binalarin jeoteknik ve yapisal performanslarinin gozlemlenmesine ve arastirilmasina
odaklanmaktadir. Art arda meydana gelen M7.7 ve M7.6 depremleri ve ardindan yasanan artgi
sarsintilar; Hatay, Kahramanmaras, Gaziantep, Malatya, Adiyaman, Adana, Diyarbakir,
Osmaniye, Sanlurfa, Elazig ve Suriye illeri dahil olmak tizere Tiirkiye nin bir¢ok ilinde biiyilik
hasara yol acti. Depremin merkez {issiinden uzak olmasina ve goreceli olarak daha diisiik pik
zemin ve spektral ivmelere ragmen, Adana’da 11 adet ¢ok katli bina ¢oktii ve binlercesi agir ve
hafif hasar aldi. Hasarin temel nedenini anlamak ve binalarin performanslarini degerlendirmek
amaciyla, Adana metropol bolgesinde cesitli kesif caligmalar1 ve arastirmalar gergeklestirdik.
Depremlerden birkag¢ ay sonra pilot proje baslatildi; bu projede, toplam ¢okmeye ek olarak
hafif, orta ve agir hasarli toplam on adet ¢ok katli bina daha derinlemesine incelenmek {izere
secildi. Binalarin hem yapisal hem de geoteknik elemanlar1 iizerinde bir dizi arazi ve
laboratuvar deneyleri yapildi. Deneylerden elde edilen sonuglar, zayif yapisal performansin
yani sira 6nemli saha etkilerini ve yer hareketlerindeki artis1 vurgulamaktadir. Bu arastirmadan
elde edilen sonuglar, Adana’da diren¢li bina gelisimi i¢in yollar olusturmak amaciyla
kullanilmaktadir.
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Insights on the Multistory Building Performance in Adana during the
February 6th , 2023 Kahramanmaras earthquake sequence

Tugce BASER!, Banis BINICi? , Ugur AKPINARS ve Suphi CIVELEK*

ABSTRACT

This presentation focuses on the observations and investigations of geotechnical and
structural performances of multistory buildings during the 2023 Kahramanmaras earthquakes
in central Adana. A sequence of M7.7 and M7.6 earthquakes followed by significant
aftershocks caused extensive damage over several provinces of Turkiye including Hatay,
Kahramanmaras, Gaziantep, Malatya, Adiyaman, Adana, Diyarbakir, Osmaniye, Sanliurfa,
Elazig and provinces of Syria. Despite the distance from the epicenter of the earthquakes and
relatively lower peak ground and spectral accelerations, eleven multistory buildings collapsed,
and thousands experienced heavy and mild damage in Adana. We performed several
reconnaissance efforts and surveys in the metropolitan area of Adana to understand the root
cause of the damage and evaluate the performances of the buildings. A pilot project was kicked
off just after a few months succeeding the earthquakes where a total of ten multistory buildings
were selected for further in- depth investigation of which were slightly-, moderately-, and
heavily-damaged in addition to the total collapse. A series of field and laboratory experiments
were performed on both structural and geotechnical elements of the buildings. The results from
the experiments highlight significant site-effects and amplification of ground motions in
addition to the poor structural performance. The results from this investigation are used to
establish pathways for resilient building development in Adana.
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Deprem Afetine Direncli Sehirler Olusturmada Biitiinlesik Afet
Yonetiminin Onemi

Sakir SAHIN

Siileyman Demirel Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeofizik Miihendisligi Boliimii,
Isparta

oz

Ulkemiz, diinyanin en aktif deprem kusaklarindan biri olan Alp-Himalaya kusag
iizerinde yer almaktadir. Topraklarinin %96, niifusunun da %98’ deprem tehlikesinin yiiksek
oldugu bolgelerde bulunmakta ve cografyasinin 2/3’sinde hasar yapici depremler meydana
gelebilmektedir. Son ylizyilda iilkemizde 193 yikici deprem meydana gelmistir. Bu
depremlerde yaklasik 130.000 kisi hayatin1 kaybetmis, 700.000 bina yikilmistir. Sadece 6 Subat
2023 tarihinde Kahramanmaras-Pazarcik ve Afsin merkezli depremlerde resmi rakamlara gore
yaklagik 50 binin {izerinde vatandasimiz hayatin1 kaybetmis ve 115 bini yaralanmistir. Adana,
Osmaniye, Kahramanmaras, Adiyaman, Malatya, Diyarbakir, Sanlwurfa, Gaziantep, Elazig ve
Hatay’in i¢inde bulundugu 11 ili ve bu illerde yasayan 13,5 milyon kisiyi etkileyen bu
depremlerin iilke ekonomisine maliyeti 104 milyar $ olarak tahmin edilmektedir.
Sehirlerimizde hasarinin bu kadar biiyiik olmasinin iki temel sebebi vardir: gevsek zemin ve
depreme dayaniksiz yap1 stoku.

Sehirlerimizin depreme direngli hale getirilmesi i¢in biran evvel “Deprem Master
Planlar1” hazirlanmalidir. Deprem Master Planlar1 yerlesim birimlerinin stratejik hedefleriyle
biitlinlesik, deprem zararlarin1 azaltacak, deprem Oncesi, an1 ve sonrasi i¢in yapilacak
caligmalar1 ve alinacak 6nlemleri i¢eren dinamik ve katilimci bir planlama siirecidir. Bunun i¢in
ilk olarak kent alaninin yerlesime uygunluk raporlart hazirlanmali, binalarin deprem
performans testleri yapilarak depreme dayanikli olup olmadiklar1 belirlenmelidir. Ardindan
biitiinlesik afet yonetimi kapsaminda risk degerlendirmesi yapilmali, risk ve kriz yonetim
esaslar1 belirlenmelidir. Tiim bunlarin yaninda bdlgesel planlama ve sosyolojik aragtirmalar da
gergeklestirilmelidir. Deprem risklerinin azaltilmasi konusunda dogrudan sorumluluk sahibi
olan basta Afet ve Acil Durum Yonetim Baskanligi (AFAD), Cevre Sehircilik ve Iklim
Degisikligi i1 Miidiirliikleri ve Belediyeler olmak iizere tiim ilgili kamu ve 6zel kuruluslarinin
caligmalarina ihtiya¢ vardir. Ayrica STK’larin depremle miicadele ¢alismalarinda basarili ve
etkin olabilmeleri i¢in arastirma-gelistirme (AR-GE) calismalari desteklenmelidir. Risk
Yonetimi ve Kriz Yonetiminin nasil gerceklestirilecegi asama asama ortaya konulmali ve
stratejik bir plan dahilinde biitiinlesik afet yonetimi uygulanmalidir. Bu kapsamda AFAD
tarafindan hazirlanan Risk Yénetimi icin IRAP (il Risk Afet Palani1) ve Kriz yonetimi igin
TAMP (Tiirkiye Afete Miidahale Plani) ile sehirlerimizde nelerin yapildigi ve yapilmasi
gereken diger calismalar ortaya konulmalidir.
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The Importance Of Integrated Disaster Managment For The Earthquake
Disaster Resistant Cities

Sakir SAHIN

ABSTRACT

Tiirkiye is located on the Alpine-Himalayan orogenic belt, one of the most active earthquake
zones in the world. 96% of its territory and 98% of its population are located in regions with
high earthquake risk, and damaging earthquakes can occur in 2/3 of its geography. 193
devastating earthquakes have occurred in our country in the last century. According to the
official authorities, more than 50 thousand of our citizens lost their lives and 115 thousand were
injured in the earthquakes occurred in Kahramanmaras-Pazarcik and Afsin on the February 6th,
2023 alone. The cost of these earthquakes, which affected 11 provinces including Adana,
Osmaniye, Kahramanmaras, Adiyaman, Malatya, Diyarbakir, Sanliurfa, Gaziantep, Elazig and
Hatay and 13.5 million people living in these provinces, to the country's economy is estimated
to be 104 billion dollars. There are two main reasons why the damage in our cities is so heavy:
the loose ground and the building stock not resistant to earthquake.

In order to make our cities earthquake resistant, an "Earthquake Master Plans™ should be
prepared as soon as possible. Earthquake Master Plans are a dynamic and participatory planning
process that is integrated with the strategic plans of settlement units and includes studies and
measures to be taken before, during and after the earthquake to reduce earthquake damages. For
this purpose, first of all, settlement suitability reports of the city area should be prepared, and
earthquake performance tests of the buildings should be carried out to determine whether they
are earthquake resistant. Then, within the scope of integrated disaster management, a risk
assessment should be made and crisis management principles should be determined. In addition
to all these, regional planning and sociological research should also be carried out. The studies
of all relevant public and private institutions need, especially the Disaster and Emergency
Management Presidency (AFAD), Provincial Directorates of Environment, Urbanization and
Climate Change and Municipalities, which are directly responsible for reducing earthquake
risks. In addition, research and development (R&D) studies should be supported for NGOs to
be successful and effective in their efforts to combat earthquakes. In this context, PRDP
(Provincial Risk Disaster Plan) for Risk Management and TDRP (Turkey Disaster Response
Plan) for Crisis Management prepared by AFAD and what has been done in our cities and other
studies that need to be done should be revealed.
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6 Subat 2023 Kahramanmaras deprem cifti (Mw=7.8, Mw=7.6) Sismolojik
ve Sismotektonik Analizi

Orhan POLAT?, Caglar OZER?, Serkan OZTURK?

L Sismoloji Anabilim Dali, Jeofizik Miihendisligi Béliimii, Miihendislik Fakiiltesi, Dokuz Eyliil Universitesi,
Izmir, Tiirkiye. E-posta: orhan.polat@deu.edu.tr
2 Deprem Arastirma Merkezi, Atatiirk Universitesi, Erzurum, Tiirkiye.
3 Miihendislik ve Doga Bilimleri Fakiiltesi, Jeofizik Miihendisligi Béliimii, Sismoloji Anabilim Dali, Giimiishane

Universitesi, Giimiishane, Tiirkiye.

(074

Dogu Anadolu Fay (DAF) zonunda Kahramanmarag-Pazarcik’ta 6 Subat 2023'te yerel
saatle 04.17'de (01.17 UTC) Mw=7.8 biiyiikliigiinde tahripkar bir deprem meydana gelmistir.
Ikinci deprem (Mw=7.6) ana soktan yaklasik 9 saat sonra, yerel saatle 13.24'te (10.24 UTC)
Elbistan il¢esinde olusmustur. Odak mekanizmasi ¢éziimlerine gore her iki deprem, baskin sol
yonlii dogrultu atim fay karakterine sahiptir. Ana soku takip eden siddetli artgilardan biri ise
(Mw=6.8), 11 dakika sonra saat 04.28'de (01.28 UTC) Gaziantep-Nurdagi il¢esinde meydana
gelmistir. Mw=6.4 biiytikliigiindeki bir bagka deprem 20 Subat 2023 tarihinde saat 14:04 (17:04
UTC) itibartyla, Antakyanin Yayladagi ilcesinde DAF’nin gliney ucunda olusmustur.
Sonucusu disinda diger 3 deprem yerkabugunun ilk 9 km derinliginde meydana gelmistir.
Yayladagi depremi yaklasik 22 km hiposantir derinligine sahiptir. Subat 2024 itibartyla toplam
art¢t sayist 60.000't agmistir. Kahramanmaras depremleri Tiirkiye'nin 11 ilinde (Adana,
Adiyaman, Hatay/Antakya, Diyarbakir, Elaz1g, Gaziantep, Kahramanmaras, Kilis, Malatya,
Osmaniye ve Sanlurfa) yikici etki yaratmistir ve Suriye'de Halep (6zellikle Afrin), Hama, idlib,
Lazkiye ve Tartus olmak iizere 5 ilde de biiyiik can kaybina neden olmustur. Tiirkiye’de 53.537
can kaybina, 107.213 yaralanmaya neden olmustur. Her iki iilkeyi kapsayacak sekilde ise
toplamda 56.000 can kaybima ve 112.000'den fazla yaralanmaya neden olmustur (Suriye'de
6.000 can kaybi, 7.300 yaralanma). Suriye’de en yikici hasar Halep’te yasanmustir. Idlib ve
Lazkiye de etkilenen diger sehirler arasindadir. 2023 Kahramanmaras deprem ¢ifti Tiirkiye'de
ise 34 milyar dolar ve Suriye'de 5.1 milyar dolar dogrudan hasara yol agmistir. Ancak
depremlerin Tiirkiye ekonomisine maliyetinin 104 milyar dolar1 asacagi tahmin edilmektedir.

Depremlerden ~14 milyon kisi etkilenmis ve toplamda 3 milyon kisi evini terk etmek zorunda
kalmistir (AA 2023, WB 2023, WHO 2023).
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6 Subat 2023 Kahramanmaras Depremlerinin Adana’da Yerel Jeolojik
Etkileri ve Sismik Zemin Biiyiitmesi

C. Giiney OLGUN! ve Suphi CIVELEK?

IAssistant Professor, Department of Civil, Architectural and Environmental Engineering, Missouri University of
Science and Technology, 127 Butler Carlton Hall Rolla, Missouri, 65409, U.S.A. olgun@mst.edu

2Director of Disaster and Emergency Management Center, Adana Municipality, Turkiye,
suphi.civelek@adana.bel.tr

oz

6 Subat 2023 Kahramanmaras Depremleri fay kirigina 100 kilometre uzakta olmasina ragmen
Adana’da beklenenden fazla hasara yol acti. Gozlenen bina hasar1 bir kilometre yar1 ¢apinda
sert zemin ve yumusak kaya 6zellikli bir bolgede gerceklesti. Cok sayida bina hasar gordii ve
10°dan fazla yiiksek katl1 (>15) bina yikildi. Hasar bdlgesine yakin bir istasyonda dl¢iilen diisiik
yer ivmesi (<0.1g) goz Oniine alindiginda bu beklenmeyen bir hasar seviyesiydi. Uzakta
gerceklesen bu biiylik depremlerden (M>7) kaynaklanan uzun periyot salinimlar1 ve yerel
jeolojik kosullar sonucunda olusan sismik zemin bilylitmesi muhtemelen yiiksek binalarin
hakim periyoduyla ortiistii ve rezonansa yol acti. Bu 6n ¢aligsma yerel zemin kosullar1 ve sismik
zemin biiyiitmesi lizerinedir.

Local Geological Effetcs and Seismic Site Amplification in Adana during
the February 6 2023 Kahranmanmaras Earthquakes

ABSTRACT

February 6 2023 Kahramanmaras Earthquakes caused considerable damage in Adana despite
being about 100 kilometers to the fault rupture. Most of the damage in Adana was located within
a kilometer radius area with soil conditions ranging between stiff soils to soft rock. Numerous
buildings suffered structural damage and more than 10 high rise buildings (~15 stories)
collapsed. The extent of damage was somewhat unexpected as the peak ground acceleration
recorded on rock was less than 0.1g at a nearby station. It is quite conceivable that the long
period motions from these large (M>7) earthquakes coupled with the local geology caused
seismic soil amplification at period ranges that matched the fundamental periods of these high-
rise structures. This preliminary study focuses on the local site conditions and the seismic site
amplification that possibly led to this observed damage pattern.
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Depremlerde Hasar Goren Yapilarda Yap:r Malzeme Kalitesinin
Degerlendirilmesi

ismail Hakki CAGATAY

Cukurova Universitesi, Miithendislik Fakiiltesi, Insaat Miihendisligi Boliimii, 01330, Balcali-Saricam, ADANA
hcagatay@cu.edu.tr

oz
Bu ¢alismada 6 Subat depremlerinde yikilan ve hasar goren yapilarin malzeme kalitesi
incelenmistir. Betonarme yapilarin beton 6zelikleri, beton kalitesi aragtirilmistir. Hasarli ve
yikilmis yapilarin beton kalitesinin oldukga yetersiz oldugu, betonda ayrigmalar, iri agrega
kullanim1 tespit edilmistir. Hasarli veya yikilmis binalarin malzeme kalitesi ile ilgili 6rnekler
gosterilmistir. Depremlere karsi glivenli yapilarda yap: malzeme 6zelliklerin nasil olmasi ile
ilgili ¢6ziim Onerilerinde bulunulmustur.

Evaluation of Building Material Quality in Buildings Damaged in
Earthquakes

ABSTRACT

In this study, the material quality of the buildings collapsed and damaged in the February
6 earthquakes was examined. Concrete properties and concrete quality of reinforced concrete
structures were investigated. It has been determined that the concrete quality of damaged and
collapsed structures is quite inadequate, there are segregations in the concrete and the use of
coarse aggregate. Examples of the material quality of damaged or collapsed buildings are
shown. Solution suggestions have been made regarding the properties of building materials in
buildings that are safe against earthquakes.
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Tarihi Koprilerde Deprem Hasarlar1 Ve Restorasyonu: Adana Misis
Kopriisii Ornegi

Mustafa YEGIN
Cukurova Universitesi, Mimarlik Faiiltesi, myegin@cu.edu.tr - ORCID NO: 0000-0002-0025-6589

oz

Toplumlarin ulagim sistemi lizerinde yer alan kopriiler, ticari, iktisadi, askeri, sosyal ve
kiiltiirel konulara hizmet eden yararl1 yapilar olarak, kiiltiir tarihinde yerlerini almiglardir. Sivil
mimari eserlerimiz olan tarihi kopriilerimiz, toplumun ekonomik ve ticari gelismesine katki
saglayacak olan kervan ve posta yollar1 iizerinde inga edilmistir. Misis Kopriisii, Ceyhan Nehri
iizerinde, Adana'nin Yiregir ilgesine bagli Misis Beldesinde yer almaktadir. Kopri tas
kopriilerimiz i¢ginde Roma devri eserlerinden olup gilinlimiize kadar 6zelliklerini kaybetmeden
ayakta kalabilmis 6nemli 6rneklerden biridir. Tarihi koprii imparator Konstantin (306-337)
tarafindan IV. yiizyilda yaptirilmis, imparator Justinianus (527-565) tarafindan onartilmistir.

Yakin gecmise gelinceye kadar tarithte bircok kez onarim ve miidahale gérmiistiir.
Adana Ceyhan’da 27.06.1998 tarihinde meydana gelen depremden sonra kullanilamaz duruma
gelen kopriiniin kisa zamanda restorasyonu gergeklestirilmis ve kullanima agilmstir.
06.02.2023 tarihinde meydana gelen Kahramanmaras depremlerinden sonra bolgesindeki tarihi
yapilarda deprem hasarlar1 olusmus bir¢ok tas yapida yikilmistir. Deprem gibi dogal etkiler
altinda kopriiler, kismen ya da tamamen hasar gérmektedir. Restorasyon sonrasi yirmi bes yildir
kullanimda olan tarihi kopriiniin deprem etkisi altindaki son durumunu ve performansini
degerlendirmek bu calismanin baglica amacidir. Yapida gerceklestirilen onarim ve
giiclendirmeler sonrasi yagamis oldugu son depremlerin yapisal durumuna etkilerinin neler
oldugu, yapinin kullaniminda degisiklik olup olmadigi gibi sorularin yanitlarinin belirlenmesi
oldukca 6nemlidir. Calismada deprem etkilerine maruz kalmis tarihi yigma tas kemer kopriide
Olusan hasarlar ve hasarlara karsi gerceklestirilen onarim yontemleri degerlendirilmeye
calisilacaktir.

Anahtar Kelimeler: Misis Kopriisii, Tas Koprii, Yapim Teknigi, Yapisal Performans, Deprem
Etkisi
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Earthquake Damages And Restoration Of Historical Bridges: A Case
Study of Adana Misis Bridge

Mustafa YEGIN

ABSTRACT

Bridges on the transportation system of societies have taken their place in the history of culture
as useful structures that serve commercial, economic, military, social and cultural issues. Our
historical bridges, which are our civil architectural works, were built on the caravan and postal
routes that will contribute to the economic and commercial development of the society. Misis
Bridge is located on the Ceyhan River, in Misis Town of Adana's Yiiregir district. Among our
stone bridges, the bridge is one of the works of the Roman period and is one of the important
examples that have survived until today without losing its features. The historical bridge was
built by Emperor Constantine (306-337) IV. It was built in the century and was repaired by the
emperor Justinian (527-565).

Until the recent past, it has been repaired and intervened many times in history. The bridge,
which became unusable after the earthquake in Adana Ceyhan on 27.06.1998, was restored in
a short time and put into use. After the Kahramanmaras earthquakes that took place on
06.02.2023, many stone structures that had earthquake damage in the historical buildings in the
region were destroyed. Bridges are partially or completely damaged under natural effects such
as earthquakes. The main purpose of this study is to evaluate the current state and performance
of the historical bridge, which has been in use for twenty-five years after restoration, under the
effect of earthquakes. It is very important to determine the answers to questions such as what
the effects of the last earthquakes experienced after the repairs and reinforcements in the
building were on the structural condition, and whether there was a change in the use of the
building. In this study, the damage to the historical masonry arch bridge, which was exposed to
the effects of earthquakes, and the repair methods against the damage will be evaluated.

Keywords: Misis Bridge, Stone Bridge, Construction Technique, Structural Performance,
Earthquake Effect
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Depremlerde Betonarme Yapilardaki Korozyon Etkisinin Incelenmesi

ismail Hakki CAGATAY

Cukurova Universitesi, Miihendislik Fakiiltesi, Insaat Mithendisligi Boliimii, 01330, Balcali-Saricam, ADANA -
hcagatay@cu.edu.tr

(074
Bu ¢aligmada iilkemizde meydana gelen 6 Subat depremlerinde yikilan ve hasar goren
yapilardaki korozyon hasarlar1 ve bunun yapiya etkileri incelenmistir. Beton ve ¢elik arasindaki
aderans betonarme yapilarin en Onemli Ozelliklerindendir. Aderansin istenen seviyede
olabilmesi ancak beton ve g¢eligin uygun ve kaliteli olmasiyla miimkiin olur. Depremlerde

hasarli binalar incelendiginde pek ¢ok yapida 6nemli derecede korozyon tespit edilmistir.
Korozyona alinabilecek onlemler ve ¢oziim Onerileri sunulmustur.

Investigation of the Corrosion Effect on Reinforced Concrete Structures
during Earthquakes

ABSTRACT

In this study, corrosion damage in the structures collapsed and damaged in the February
6 earthquakes that occurred in our country and its effects on the structure were examined.
Adherence between concrete and steel is one of the most important features of reinforced
concrete structures. Achieving adherence at the desired level is only possible if the concrete
and steel are suitable and of high quality. When the buildings damaged in earthquakes were
examined, significant corrosion was detected in many structures. Precautions and solutions that
can be taken against corrosion are presented.
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Binalarda Islev Degisikligi ve Tadilatlarin Neden Oldugu Yap: Hasarlar

Mustafa YEGIN
Cukurova Universitesi, myegin@cu.edu.tr - ORCID NO: 0000-0002-0025-6589

0z

06.02.2023 tarihinde bolgemizde gerceklesen biiyiik ¢apli depremin ardindan, etkilenen
11 ildeki binalarda meydana gelen hasarlarin incelenmesi, Onleyici tedbirlerin alinmasi ve
gelecekte olast depremlerde binanin davraniginin  belirlenmesi amaciyla ¢alismalar
baslatilmistir. Bu kapsamda deprem sonras1 Adana ve Mersinde performans analizleri yapilmis
olan binalardan segilen {i¢ 6rnek yapinin degerlendirmeleri caligmada sunulmaktadir. Yapilarin
mevcut durumunun analizi, mekan kullanimlari, tastyict sistemlerinin incelenmesi yoluyla
islevsel ve yapisal performanslarinin degerlendirilmesi ele alinmaktadir. Bu calismada,
yapilarin kullanim amacinin degismesi, ¢esitli diizeyde yapilan miidahalelerin binalarin mevcut
giivenlik diizeyini ne sekilde etkiledigi, yapilarin mevcut giivenlik diizeylerinin hangi
kosullarda arttirilmasi gerektigi tartigilmistir.

Anahtar Kelimeler: Yapisal performans, Islevsel Performans, Giivenlik Diizeyi, Deprem
Etkisi

Damage Caused By Functional Changes And Renovations In Buildings
ABSTRACT

Following the large-scale earthquake that occurred in our region on 06.02.2023, studies
were initiated to examine the damage to the buildings in the 11 affected provinces, take
preventive measures and determine the behavior of the building in possible future earthquakes.
In this context, the evaluations of three sample buildings selected from the buildings whose
performance analyzes were made in Adana and Mersin after the earthquake are presented in the
study. The analysis of the current state of the buildings, their use of space, and the evaluation
of their functional and structural performance through examination of their load-bearing
systems are discussed. In this study, the change in the purpose of use of buildings, how
interventions at various levels affect the current security level of buildings, and under what
conditions the current security levels of buildings should be increased are discussed.

Keywords: Structural performance, Functional Performance, Safety Level, Earthquake Effect
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6 Subat 2023 Tarihli Depremlerin Kahramanmaras il Merkezinde Neden
Oldugu Yikimin Zemin Kaynakh Nedenleri

Ahmet OZBEK!, Murat GUL2

'Kahramanmaras Siitgii Imam Universitesi Jeoloji Miihendisligi Boliimii, Kahramanmaras
2Mugla Sitk1 Kogman Universitesi Insaat Miihendisligi Boliimii, Mugla
ozbeka@ksu.edu.tr; muratgul@mu.edu.tr

0z

6 Subat 2023 tarihli depremlerde, en fazla yilkima ugrayan yerlerden biri
Kahramanmaras 11 Merkezi’dir. Kahramanmaras 11 Merkezi, Dogu Anadolu Fay1’nin Erkenek-
Golbas1, Golbasi-Tiirkoglu (Pazarcik) ve Amanos segmentlerine olduke¢a yakin konumdadir. 11
Merkezinin kuzey kesimlerinde, genel olarak dayanimi yiiksek, Eosen yasl Kkirestaslari
iizerinde insaa edilen yapilarda ¢cok az hasar olusmus olup, daha alt kotlarda yer alan Pliyo-
kuvaterner yasli yamag molozlari {izerinde insa edilen yapilarda hasar orani nispeten bir miktar
artis gosterse de, sehir merkezinin giiney kesimlerinde gevsek-tutturulmamig Kuvaterner yaslh
allivyal yelpaze c¢okellerinin bulundugu alanlar {izerinde insa edilen yapilarda ¢ok fazla hasar
ve yikimin olustugu gézlenmistir.

Bu ¢alisma kapsaminda, en fazla hasar ve yikimin meydana geldigi, aliivyal yelpaze
cokelleri lizerinde insa edilen yapilarin yer aldigi bolgeler ¢alisilmistir. Bu amagla, deprem
oncesinde ve deprem sonrasinda, bolgede gergeklestirilen zemin ve temel etiit raporlar1 dikkate
almarak genel bir degerlendirme yapilmistir. Inceleme alan1 ve yakin civarinda aliivyal yelpaze
cokelleri lizerinde insa edilen yapilar icin deprem oncesinde yapilan zemin ve temel etiit
caligmalarinda genel olarak zeminler dane boyu dagilim analizlerine gore killi ¢akil olarak
siniflandirilmaktadir. SPT-N3o degerleri 36-48 arasinda, yeralt1 suyu 8-12 m arasinda, zemin
siifi genel olarak ZD olarak tanimlanmis ve sivilagsmanin beklenmedigi belirtilmistir. Deprem
sonrasi ayni bolgede yapilan zemin ve temel etlit raporlar1 incelendiginde zeminler dane boyu
dagilim analizlerine gore kotli boylanmali ¢akilli, kumlu, sitli kil ve az killi kumlu ¢akil ile alt
seviyelerde kumlu ¢akil ve ¢akilli kumlu siltli kil gibi birimler seklinde tanimlanmigtir. SPT-
N3o degerleri 11-34 arasinda, yeralti su seviyesi 2-4 m arasinda, zemin sinifi ZE-ZF olarak
tanimlanmis ve yersel olarak sivilagmalarin beklendigi belirtilmistir.

Genel olarak inceleme alaninda yapilan c¢alismalar ve mevcut raporlar
degerlendirildiginde, depremde zayif zemin Ozelligi gosteren aliivyal yelpaze cokelleri
lizerinde, insa edilen yapilarin, biiyiik oranda yikildig1 ve agir hasar aldigi belirlenmistir.
Ozellikle, parsel bazl1 yapilan zemin ve temel etiit raporlarmin zemin dzelliklerini, tam olarak
yansitacak sekilde yapilamamasi ve buna bagli olarak bu tlir zeminlerde zemin iyilestirme
(jetgrout, forekazik vb.) c¢alismalarmin eksikligi, yapilarin zayif zemin kosullarina gore
tasarlanmamasi ve yapilarin ¢ok katli olarak insa edilmesine bagl olarak, bu bolgede yikim ve
hasar orani biiyiik olmustur. Sonug olarak, bu deprem miihendislik yapilari i¢in zemin ve temel
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etiit raporlarina 6nem verilmesinin ve yonetmeliklere uygun sekilde yapilmasinin, ne kadar
onemli oldugunu bir kez daha bize gostermistir.

Anahtar Kelimeler: Kahramanmaras, Aliivyal Yelpaze Cokelleri, Zemin Sinifi, Zemin Etiit
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Ground-Related Causes Of The Destruction In Kahramanmaras City
Center During The February 6, 2023 Earthquakes

Ahmet OZBEK!, Murat GUL?

ABSTRACT

Kahramanmarag City Center suffered some of the most significant destruction in the
earthquakes of February 6, 2023. The city center is located quite close to the Erkenek-Gélbast,
Golbasi-Tiirkoglu (Pazarcik), and Amanos segments of the East Anatolian Fault. In the northern
parts of the city center, structures built on high-durability Eocene limestone formations
experienced very little damage. While the damage ratio increased somewhat in structures built
on Plio-Quaternary slope debris located at lower elevations, extensive damage and destruction
were observed in structures built on loose-unconsolidated Quaternary alluvial fan deposits in
the southern parts of the city center.

This study focuses on the area with the most damage and destruction, where buildings
were constructed on alluvial fan deposits. For this purpose, a general evaluation was made by
considering the site and foundation investigation reports conducted in the region before and
after the earthquake. In the study area and its vicinity, the ground was generally classified as
clayey gravel according to grain size distribution analyzes in site and foundation investigation
studies conducted before the earthquake for structures built on alluvial fan deposits. SPT-N3o
values were between 36-48, groundwater was between 8-12 m, the ground class was generally
defined as ZD, and it was stated that liquefaction was not expected. When the site and
foundation investigation reports conducted in the same area after the earthquake were
examined, the ground was defined as poorly-sorted gravelly, sandy, silty clay and slightly
clayey sandy gravel with units such as sandy gravel and gravelly sandy silty clay at lower levels
according to grain size distribution analyzes. SPT-N30 values were between 11-34,
groundwater level was between 2-4 m, ground class was defined as ZE-ZF, and it was stated
that liquefaction was expected locally.

In general, when the studies carried out in the investigation area and the available reports
are evaluated, it is determined that the buildings constructed on alluvial fan deposits showing
weak soil characteristics in the earthquake collapsed to a great extent and suffered severe
damage. In particular, due to the fact that the site and foundation investigation reports made on
a parcel basis could not be made in a way to fully reflect the soil properties, and accordingly,
the lack of ground improvement works (jetgrout, forepiling, etc.) on such soils, the buildings
were not designed according to the weak soil conditions and the buildings were built in multi-
storey buildings, the rate of destruction and damage in this region has been great. As a result,
this earthquake once again showed us how important it is to give importance to soil and
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foundation investigation reports for engineering structures and to make them in accordance with
the regulations.

Key Words: Kahramanmaras, Alluvial Fan Deposits, Soil Class, Soil Investigation
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