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Son yillarda meydana gelen depremler, nemli miktarda zararlarm ve hayat kayiplarinin yerel zemin
kosullarinin etkisi ile dogrudan iligkili oldugunu gostermistir. Onemli biyiltmeler yaratabilen yer yiizeyine
yakin zeminlerdeki jeolojik ve topografik kosullar ile sismik yer hareketlerinin mekansal degigkenliginin,
yerin salinim seviyesi ve zayif zeminler iizerindeki tepkisi hakkinda bilgi edinmede dnemli bir rol oynadigini
gostermigtir. Bu sebeplerle, yer bityiitmelerine egilimli alanlarda, zeminlerin bu tir yer hareketlerinin
tamimlanmasi ve buna bagh olarak karakterize edilmesi icin yontemler olusturmak gok arzulanan bir
durumdur. Giniimiizde yiizeye yakin zeminlerdeki sediman karakterlerinin genis alanlarda belirlenmesinde
kullanilan pek ok yontem olmasina karsin, bu yontemlerin ekonomik ve teknik olarak uygulanmasi hala
zordur. Ote yandan, 6zellikle kentlegmis alanlarda goreceli olarak kullanimi kolay ve ekonomik olarak cazip
olan mikrotremér yontemi ise, dlgiime ve veri g¢oziimleme teknikleri diigiiniildiigiinde, zeminlerin bilylitme
potansiyelini degerlendirmek igin yerin dogal sismik giiriiltiistiniin kullanimin igermekte ve bu sayede sismik
bolgeleme g¢alismalarina uygunlugu sebebiyle sismik tehlike degerlendirilmeri igin ¢ok kullanighdur.
Belirtilen bu arastirmalar ve yontemler dogrultusunda, bu ¢aligma ile Ankara’nin batisindaki, Ankara havzasi
icerisinde yer alan Plio-Kuvaterner sedimanlarin zemin karakterlerinin yer tepkileri incelenmis ve buna bagh
olarak sismik tehlike cahismalan yapilmistir. Bu sebeple calisma alanindaki Plio-Pleistosen Fluviyal ve
Kuvaterner aliyvon zeminler tzerinde kisa-periyotlu, yerin dogal sismik giiriiltiisi kayitlarmi iceren
mikrotremér olcimleri ile alinmigur. Bu gahgmalar ile ilgili iglenmemis kayitlarn dalga formlari
kullanilarak, islenmis kayitlarin tepki spektrumlan (FFT spectrum) Nakamura teknigine gore yatay bilesen
spektrum degerlerinin disey bilegen spektrum degerlerine orami (HVSR) ve referans noktasina gdre spekiral
oran (SSR) yontemlerinin her ikisi ile proje alanindaki kayit noktalarmda degerlendirilerek, dlgtim yapilan bu
alanlardaki yerel zemin kosullar1 (zemin hakim titresim periyodlari ve bu noktalardaki zemin biiyiitme
oranlart) hesaplanmisur. Bu iki metodolojiden elde edilen sonuglar kargilagtinldiginda, HVSR yontemi ile
elde edilen yerel zemin karakterler, ¢alisma alan i¢in daha giivenilir sonuglar vermektedir. Ozellikle, bu
zeminlerden elde edilen sediman kalinhklarnmn ve zayif zemin karakterlerinin, HVSR yénteminden elde
edilen zemin hakim titresim periyotlani ile kargilastnldiginda gok uyumlu oldugu gorilmektedir. Sonug
olarak, HVSR yontemi kullanilarak zeminlerin temel rezonans frekanslarinin saptanmasi ve hakim titregim
periyodu haritasina bagh olarak hazirlanan sismik bélgeleme g¢ahgmalarn ile yerel zemin kosullarinin
giivenilir olarak belirlenmesinin - miimkiin olabilecegi gorillmektedir. Bu sayede sismik tehlike
degerlendirmelerinin - Ankara havzasinin batismdaki Plio-Kuvaterner zeminler lizerinde yapimasi
saglanmustir.
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ABSTRACT

The effect of local site conditions in several recent earthquakes has been directly related with significant
damage and loss of life. Near-surface geological and topographical conditions that can generate significant
amplification and spatial variations of the earthquake ground motion play a major role in the level of ground
shaking and in gathering information on soft soil response. It is therefore highly desirable to develop
methods for identifving and characterizing regions prone to this type of site amplification. There are several
methods to determine the subsurface sediment characteristics over a wide area, but these explorations are
still economically and technically difficult to make. On the other hand, measurement and analysis of
microtremor, being a relatively easy and economically attractive method especially in urbanized areas,

involves using ambient seismic noise to evaluate the sediment-amplification potential and to perform seismic
zonation that are very useful in hazard assessments. Considering the research and the methodology outlined
herein, this study investigates the site response of the sediment characteristics and performs seismic hazard
studies on the Plio-Quaternary sediments within the Ankara Basin located towards the west of Ankara.

Hence, short-period noise recordings of microtremor measurements were conducted at the project site
locations on the Plio-Plejstocene Fluvial and Quaternary Alluvial sediments in the study area. Regarding the
waveform of the unprocessed microtremor data that were used in this study, the processed results of the
response spectrum (FFT spectrum), spectral ratio between the horizontal and vertical components (HVSR)
according to the Nakamura technigue and spectral ratios relative to a firm site reference station (SSR) of the
microtremor measurements at the ground surface have been used to estimate the local site effects
(predominant periods and amplification Jactors at these locations) of the site. On the basis of the results for
comparing these two methodologies, HVSR gives more reliable results to determine the local site characters.

In particular, the results showed a good correlation between thickness and/or the type of sofft soil and the
fundamental period obtained with the HVSR method. As a conclusion, it seems possible to use the HVSR to
determine the fundamental resonant Jreguency of sediments and to establish the seismic zonation in terms of
a predominant period map for reliably determining the local site character which enabled seismic hazard
assessments on the Plio-Quaternary sediments within the western part of the Ankara Basin.

Keywords: Site Effects, HVSR method, Seismic Hazard Assessments, Quaternary Sediments, Ankara Basin,
Ankara
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