Karasu Havzas1 ve Havza Giineyindeki Aliivyon Cokellerin Sivilasma Potansiyeli
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Karasu Havzasi, Dogu Anadolu Bolgesi’nde yer alan yaklasik 50 km uzunlukta ve 25 km genislikte biiyiik
boyutlu bir ¢okiinti havzasi konumundadir. Bu havza, Dogu Anadolu Bélgesi’nin 6nemli aktif fay
kusaklarindan birisi olan Erzurum Fay Zonu iizerinde yer almakta olup, faylarin denetiminde gelismistir.
Kuvaterner’de gol-delta ¢okelleri daha sonra ise fliivyal-aliivyal yelpaze ¢okelleri tarafindan doldurulan
havza, Miyosen-Pliyosen yasli andezitik-bazaltik volkanitlerden olusan bir temel iizerinde yer almaktadir.
Erzurum kenti yerlesim alaninin biiyiik bir kismi, Ilica ve Dumlu ilgeleri ve merkeze bagh ¢ok sayida koy
Karasu Havzasi’nin kalin aliivyon yelpaze cokelleri iizerinde yer almaktadir (Kogyigit vd., 1985;
Bayraktutan vd., 1996; Bayraktutan, 1999). Hizli ve ¢arpik yapilasmanin devam ettigi bu yerlesim alanlar1
yiiksek deprem riski altindadir. Dogu Anadolu Bdlgesi, deprem aktivitesi bakimindan iilkemizin 6énemli
bolgelerinden birisi olup, bolgede can ve mal kayiplarina neden olan depremler sik¢a yasanmaktadir.
Bolgeye ait tarihsel yikict deprem kayitlari, paleo-sismik olaylarin sekillendirdigi tektonik yapilar ve aletsel
doneme ait deprem verileri ¢ok yiiksek sismik aktiviteye isaret etmektedir. Karasu Havzasi’nin kuzeybati
kenarinda Askale fay zonu, dogu ve giineydogu kenarinda Dumlu fay zonu ve bati kenarinda Tabye faylari
yer almaktadir. Bu faylarin denetiminde olan Karasu Havzasit 500 m’ye varan kalinliga sahip bir ¢okel istif
tarafindan doldurulmustur. Bu istif genellikle volkanik kokenli kil silt, kum, c¢akil ve blok pargalar ile
temsil edilen malzemelerden olusmaktadir. Tane boyu havza kenarlarindan havza icerisine dogru giderek
incelmekte ve tekdiize bir Ozellik gostermektedir. Karasu Havzasi’nin giiney kesimindeki yerlesim
alanlarindaki zeminler gevsek tutturulmus yapiya ve diisiik dayanima sahiptirler. Bu nedenle, kuvvetli yer
hareketleri sirasinda havza ¢okellerinin etkilenmesi ve zemin deformasyonlarmin meydana gelmesi
beklenmektedir. Bu ¢alismada, havzay: denetleyen faylarin 6zellikleri belirlenmis ve havzanin giineyinde
yer alan aliivyon ¢okellerin sivilagsma potansiyeli incelenmistir. Ayrica zemin kesitleri hazirlanarak farkli
zemin seviyelerinin yanal yondeki yayilimlar ve diisey yonde kalinlik degisimleri belirlenmistir. Stvilasma
potansiyelinin belirlenmesinde Standart Penetrasyon Testi (SPT) degerleri, rezistivite dl¢timleri, yeraltisuyu
seviyesi verileri ve zeminlerin ince tane icerikleri kullanilmistir. Elde edilen SPT wverisi; sivilasma
potansiyelinin belirlenmesinde kullanilan yer ivmesi-SPT degerleri-derinlik iliskisini gozeten abaklar
iizerinde degerlendirilmistir. Stvilagma analizleri; Dobry vd. (1981), Seed vd. (1981), Iwasaki vd. (1984),
ve Blake (1997) tarafindan onerilen yontemlerle yapilmistir. Erzurum Fay Zonu lizerinde biyiikligi 6.8
olan 1924 Kopriikdy (Erzurum) depremi, bilyiikliigii 6.8 olan 1983 Horasan-Narman (Erzurum) depremi ve
biiytkligii 5.3 olan Askale (Erzurum) depremi meydana gelmistir. Bu deprem kayitlar1 ve ylizey kirigi
uzunlugu-biiygklik iliskisinden Erzurum Fay Zonu iizerinde biiyiikliigii 7.0 olan depremlerin olmasi
beklenmektedir. Inceleme alani Tiirkiye Deprem Bélgeleri haritasinda 2. derece deprem bélgesinde yer
almaktadir. 2. derece deprem bolgelerinde beklenen ivme degeri 0.4 g ile 0.3 g arasindadir. Bu nedenle
sivilasma analizlerinde senaryo deprem biiylikligi 7.0, S-dalgasi hizi1 200 m/s ve en biiyiik yatay yer
ivmesi 0.4 g olarak alinmistir. Analiz sonuglari; Karasu Havzasi’nin giiney kesimindeki yerlesim
alanlarinda, bu c¢alismada esas alinan kosullarin gergeklesmesi halinde, sivilagmanin meydana
gelebilecegini gostermistir. Iwasaki vd. (1984) tarafindan onerilen yontemle yapilan sivilasma potanisyeli
degerlendirmesine gore; Siikriipasa yerlesim alaninda diisiik sivilasma potansiyeli, Dadaskent yerlesim
alaninda orta sivilasma potansiyeli ve Dadask0y yerlesim alaninda yiiksek sivilasma potansiyeline sahip
zemin seviyelerinin varligt belirlenmistir. Hizli yapilasmanin devam ettigi bu alanlarda farkli seviyeler
sivilasma potansiyeline  sahip olup, temel tasarimi ve projelendirilmesinde bu potansiyelin dikkate



almmasi, kuvvetli yer hareketleri sirasinda olusacak sivilasmayla ilgili hasarlarin azaltilmasma katkida
bulunacaktir.
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ABSTRACT

The Karasu Basin, located in the Eastern Anatolia Region, is a depression basin with 50 km length and 25
km width. The basin has been formed under the control of faults on the central segment of the Erzurum
Fault Zone, which is one of the most active fault belts of the East Anatolian Region. The basin, filled by the
Quaternary lacustrine-delta deposits and later by fluvial-alluvial fan deposits, is located on the basement
rocks consisted of the Miocene-Pilocene aged andesitic-basaltic volcanics. A large part of Erzurum urban
area, its boroughs Illica and Dumlu, and most of its villages are located on thick alluvial fan deposits of the
Karasu Basin (Kogyigit et al., 1985, Bayraktutan et al., 1996; Bayraktutan, 1999). These areas, where
rapid and irregular urbanization are still continuing, are under high earthquake risk. In terms of seismic
activity, East Anatolia is one of the most important regions of our country, and earthquakes resulting in
loss of life and damage to properties are frequently occur in this region. Historical records of destructive
earthquakes, morphotectonic features formed by paleo-seismic events and instrumental seismic data from
the region are indicators to a very high regional seismicity. The Askale fault zone, Dumlu fault zone, and
Tabye fault are located in the north and, east-southeast of the Karasu basin, respectively. The Karasu Basin
controlled by these active faults has been filled by a sedimentary sequence of 500 m thick. This sequence
generally consists of materials with volcanic origin represented by clay, silt, sand, gravel, and block
particles. The soils of urbanization areas in the Karasu Basin have loose soils with poor strength.
Therefore, it is expected that these deposits are influenced and soil deformations may occur during strong
ground motions. In this study, characteristics of the faults controlling the basin were determined and
liquefaction potential of the alluvial deposits in the south of basin was investigated. Also, variations in of
different soil layers in lateral and vertical directions were determined by establishing cross sections. The
Standard Penetration Test (SPT) values, resistivity measurements, depth of groundwater level, and index
properties of soils were used to evaluate liquefaction potential. The liquefaction potential was evaluated by
examining the relationship between SPT- depth-ground acceleration values. The liquefaction assessments
were performed using the methods suggested by Dobry et al. (1981), Seed et al. (1981), Iwasaki et al.
(1984), andBlake, (1997). The 1924 Kopriikéy (Erzurum) earthquake with a magnitude of 6.8, 1983
Horasan-Narman (Erzurum) earthquake with a magnitude of 6.8, and 2004 Askale (Erzurum) earthquake
with a magnitude of 5.3 occurred on the Erzurum Fault Zone. It is expected that a possible earthquake with
magnitudes of 7.0 is expected on the Erzurum Fault Zone based on these earthquake records and surface
fracture length- magnitude relationship. On the other hand, the study area is located in the second- degree
zone in the Earthquake Zoning Map of Turkey. The expected maximum horizontal ground acceleration in
this second- decree zone is between 0.3 and 0.4 g. Therefore, a scenario earthquake magnitude and S-wave
velocity were taken as 7 and 200 m/s, respectively, and maximum horizontal ground acceleration was taken
as 0.4 g for liquefaction analyses. Analysis results show that the liquefaction may occur in the residential
areas at southern part of the Karasu Basin, in the event of coming true the conditions are predicated on
this study. Based on the liquefaction potential concept suggested by Iwasaki et al. (1984), Dadaskéy,
Dadaskent, and Siikriipasa residential areas have high, moderate, and low liquefaction potentials,
respectively. In these residential areas, where rapid urbanization is still continuing, there exist soil layers
with liquefaction potential. Prime consideration should be paid to liquefaction potential of these areas due
to strong ground motions in foundation design to decrease the liquefaction hazards.
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