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Bu ¢alismanin amaci, Avrupa Birligi Ufuk 2020 kapsaminda desteklenen ve kisa adi LIQUE-
FACT isimli (Liquefact: Assessment and mitigation of liquefaction potential across Europe: a
holistic approach to protect structures/infrastructures for improved resilience to earthquake-in-
duced liquefaction disasters) proje kapsaminda test sahasi olarak segilen Canakkale kentinde
yapilmis olan sivilagsmaya yonelik zemin karakterizasyonu ve deprem g¢alismalarini kapsamak-
tadir. Bolge i¢in yapilan olasiliksal sismik tehlike analizleri sonucunda, proje sahasi igin asilma
oranlar1 % 2,% 5 ve % 10 igin (2475, 975 and 475 yillik doniigiim periyotlart i¢in) i¢in yer hare-
keti diizeyi (ivme olarak) 0.78g, 0.51g, 0.39 olarak kestirilmistir. Canakkale kenti test sahasinda
yiiriitiilmiis olan zemin ¢aligsmalarinin kapsami 6nceki ¢aligmalardan 151 noktada elde edilmis
sondaj verileri ve testleri degerlendirilmesini ve tamamlayici saha ve laboratuvar ¢alismalarini
kapsamaktadir. Tamamlayici ¢alismalar kapsaminda test sahasi i¢inde 6 adet alan seg¢ilmis ve
caligmalar bu alanlarda yapilmistir. Bu alanlarda onceki ¢alismalara ilave geoteknik sondaj
kuyular1 agilmis, ve Standart Penetrasyon Testleri (SPT) ve cesitli jeofizik testler yapilmis-
tir. Ayrica, tamamlayici ¢alismalar kapsaminda 6 noktada Konik Penetrasyon Testi (CPTU ve
SCPT) ve Marchetti Dilatometre (DMT) testleri uygulanmustir. Onceki calismalar kapsaminda
bolgede jeofizik testler (sismik kirllma, MASW ve mikrotremor calismalar1) yapilmis ve bu
caligmalar sirasinda yapilan MASW &l¢limlerinden elde edilen kayma dalgasi hizlar1 yeniden
6zenli bicimde degerlendirilmistir. Tamamlayici ¢aligmalar kapsaminda kuyu sismigi (downho-
le), PS-logging, sismik kirilma, 2D-ReMi, MASW, mikrotremor (H/V Nakamura yontemi), 2D
ozdireng tomografi caligmalar1 da yapilmustir. Onceki calismalar kapsaminda dinamik laboratu-
var testleri yapilmamis oldugundan bu testler tamamlayici ¢aligmalar kapsaminda yapilmigtir.
Tamamlayici ¢alismalar kapsamda dinamik zemin 6zellikleri rezonas kolonu ve devirsel kayma
testleri kullanilarak dl¢iilmiistiir. Onceki calismalar kapsaminda elde edilmis olan tane boyu
dagilimi ve Atterberg limitleri testleri yeniden degerlendirilmistir. Tamamlayici ¢caligmalar kap-
saminda ayrica tane boyu dagilimi ve Atterberg limitleri testleri de yapilmistir. Testler agiga
cikarmistir ki Canakkale sahasi siltli kum ve kum tiirii zeminlerden olusan bir zemin profile
sergilemektedir. Biitiin alanlarda yapilan saha testleri kayma dalgasi hizinin oldukea diisiik ol-
dugunu gostermektedir. {1k 10-15 m’lerde biitiin kesitler icin kayma dalgasi hiz1 200 m/sn’nin
altindadir. Cakil tabakalar1 igin yaklasik 20 metrede kayma dalgasi hizinda artig vardir, bununla
birlikte biitiin durumlar i¢in kayma dalgas1 hiz1 degerleri 350 m/sn degerinin altindadur. ilk 30
m’de diizeltilmis SPT degeri (N160) 2 ila 27 arasinda degismektedir. Ince tane igerigi % 2 ila
% 54 araligindadir. Bu zemin sinirlarindan sdylenebilir ki bu Zemin siniflar yiiksek derecede
stvilagmaya hassas zeminlerdir. Dinamik laboratuvar testleri temiz kumlarin ve siltli killerin
stvilagmaya hassasiyetlerini gdstermistir. Sonucta Canakkale kentinin zemin karakterizasyonu
var olan ve tamamlayici ¢aligmalara dayanilarak elde edilmistir.
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ABSTRACT

Our aim is to outline earthquake hazard and ground characterization studies in Canakkale test
site. Study is based on the EU H2020 LIQUEFACT project entitled “Liquefact: Assessment and
mitigation of liquefaction potential across Europe: a holistic approach to protect structures /
infrastructures for improved resilience to earthquake-induced liquefaction disasters”. Based
probabilistic seismic hazard analyses performed for the region, the ground accelerations for ex-
ceedance rates (2%, 5% and 10% with return periods of 2475, 975 and 475 years) for project site
have been estimated as 0.39g, 0.51g and 0.78g. Objectives and extent of ground characterization
for Canakkale test site includes pre-existing soil investigation studies at 151 sites and comple-
mentary field studies. There were several SPT and geophysical tests carried out in the study area.
Within the context of the complementary tests, six (6) study areas in the test site were chosen and
complementary tests were carried out in these areas. In these areas, additional boreholes were
opened and SPT tests were performed. It was decided that additional CPT (CPTU and SCPT) and
Marchetti Dilatometer (DMT) tests at 6 sites should be carried out within the scope of the com-
plementary testing. Seismic refraction, MASW and micro tremor measurements had been carried
out in pre-existing studies. Shear wave velocities obtained from MASW measurements were eval-
uated to the most rigorous level. As complementary tests, downhole seismic, PS-logging, seismic
refraction, 2D-ReMi, MASW, micro tremor (H/V Nakamura method), 2D resistivity tomography
were carried out. Dynamic soil properties had not been measured in pre-existing studies, there-
fore these properties were investigated within the scope of the complementary tests. Within the
context of complementary field studies, dynamic soil properties were measured using resonant
column and cyclic direct shear tests. Several sieve analyses and Atterberg Limits tests which
were documented in the pre-existing studies were evaluated. In the complementary study carried
out, additional sieve analyses and Atterberg Limit tests were carried out. The tests revealed that
Canakkale test site consists of a subsoil profile, majority of which is dominated by silty sands and
sands. Results of field tests showed that tests for all the areas, the shear wave velocities were low.
In the first 10-15 meters, for all sections, the shear wave velocities were lower than 200 m/s. For
gravel layers at about 20 m depth, there were increases in shear wave velocities, however in all
cases, shear wave velocity values were lower than about 350 m/s. In the first 30 m, the corrected
SPT values (N, ;) are very low ranging from 2 and 27. Fine contents values range from 2% to
54 % in average. It should be recalled that these soil classes are highly liquefiable. The dynamic
laboratory tests also showed that the liquefaction susceptibility of the clean sands and silty sands
were high. As a result, the ground characterization of the city of Canakkale was obtained by using
pre-existing soil investigation studies and complementary field studies.
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