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23 Ekim 2011 tarihinde Van sehri biiyiik bir depremle (M 7.2) sarsilmistir. Sehir merkezi
ve ozellikle en biiyiik ilce olan Ercis depremden olumsuz yénde etkilenmistir. Onemli
bina hasarlarinin ve yikimlarinin yani sira, belirli lokasyonlarda yiizey deformasyonlari
da gozlenmistir. Sivilasma ve yanal yayilma tiiriindeki sivilagmayla ilgili deformasyonlar,
ozellikle Van Goli kiyisindaki ve gdle dokiilen en 6nemli akarsu olan Karasu Nehri’nin
tagkin diizliiklerindeki giincel aliivyal ¢okellerde yaygin olarak gelismistir.

Bu calisma kapsaminda oncelikle, Karasu Nehri tagkin diizliglindeki biiyiik boyutlu kum
kaynamalar1 iizerinde arastirma ¢ukurlarini, sondajlari ve jeofizik yontemleri iceren yeraltt
arastirmalart gerceklestirilmistir. Bunun yani sira, devirsel gerilme yontemiyle sivilagmanin
geriye doniik analizleri yapilmis ve elde edilen yeralt1 verisi kullanilarak inceleme alaninin
stvilagma potansiyeli mevcut yontemlere (Stvilasma Potansiyeli indeksi-LPI ve Sivilagma
Siddeti Indeksi-LSI) gore degerlendirilmistir. Stvilasma analizlerinde kullanilan inceleme
alanindaki en biiyiik yatay yer ivmesi (PGA), bir boyutlu zemin yanit analizi ile belirlenmistir.
Sonug olarak, geriye doniik stvilagma analizleri, inceleme alanindaki sivilasmanin yaklasik 4
m kalinligindaki s1g bir zonda meydana geldigini isaret etmektedir. Ote yandan, LPI yontemi
stvilagsmis zeminler icin “yiiksek” sivilasma potansiyelini dngoriirken, ayni lokasyon igin
LSI yontemi “diigiik” stvilagma siddetine isaret etmektedir. Ayrica sivilagmaya karsi direngli
ortli zemininin kalimliginin inceleme alanindaki sivilasmaya bagl yiizey deformasyonlarini
onemli 6l¢iide etkiledigi de s6z konusudur.

Anahtar Kelimeler: Geriye doniik analiz, zemin deformasyonlari, LPI, LSI, stvilagma, 2011
Van-Ercis Depremi

592



67. Tiirkiye Jeoloji Kurultay 14-18 Nisan/April 2014 67" Geological Congress of Turkey

EVALUATION OF LIQUEFACTION OCCURRED IN THE
23 OCTOBER 2011 VAN-ERCIS EARTHQUAKE BY BACK-
ANALYSIS

Mutluhan Akin®, Ali Ozvan®, Miige K. Akin¢, Tamer Topal®
“Yiiziincii Yil University, Mining Engineering Department, Van, Turkey
bYiiziincii Yil University, Geological Engineering Department, Van, Turkey
Yiiziincii Yil University, Civil Engineering Department, Van, Turkey
Middle East Technical University, Geological Engineering Department, Ankara, Turkey
(mutluhanakin@gmail.com)

ABSTRACT

The city of Van was hit by a destructive earthquake (M 7.2) on 23 of October, 2011.
The city center and predominantly its largest district Ercig were adversely affected by the
earthquake. In addition to severe constructional damages and building collapses, ground
deformations were observed at specific locations as well. Liquefaction and lateral spreading
type liquefaction associated ground deformations were widespread at mainly recent alluvial
deposits nearby the shore of Lake Van and Karasu River floodplain, which is the major
stream flowing towards the lake.

In this study, initially, subsurface investigations including trial pits, drillings and geophysical
surveys on specific large scale sand boils were carried out in the Karasu River floodplain.
Moreover, liquefaction back-analysis was performed considering the cyclic stress approach
and the liquefaction potential of the study area was evaluated using the existing methods
(Liquefaction Potential Index-LPI and Liquefaction Severity Index-LSI) with respect to the
gathered subsurface data. The peak ground acceleration (PGA) in the study area used in
liquefaction analysis was estimated through 1-D site response analysis. Eventually, the
liquefaction back-analysis suggests that the liquefaction occurred in a shallow zone with
a thickness of about 4 m at the investigated location. Furthermore, the LPI method reveals
“high” liquefaction potential for the liquefied soils, whereas the LSI method suggests “low”
liquefaction severity for the same location. Besides, it should be mentioned that the thickness
of the non-liquefiable cap soil significantly affected the ground level liquefaction-related
damage in the study area.
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