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Diinyanin c¢esitli deprem bdlgelerinde yapilan aragtirma ¢alismalart ayni arazide yapilan
binalarin ayn1 depreme karsi1 farkli dayaniklilikta olabildigini gostermektedir. Kocaeli ve Van
deprem bolgelerinde de karsilagilan bu durumun baglica nedeni, binalarin temelleri ile ilgili
parametrelenin (temelin kazi derinligi, temelin alanini) farkli se¢ilmis olmasidir. Binalarin
temel tipleri ve temellerin boyutlar1 dogal zeminin O6zelliklerine gore segilir. Deprem
sirasinda meydana gelen dinamik yiiklerin etkisiyle zeminin bu dogal 6zellikleri bozulur
ve bina yikilabilir. Teorik 6n galismalarimiza gore, toplam 12-6lgekli MSK (Medvediyerin,
Sponhojerin, Karnikin) skalasi {izerinden 7- 8 dlgekte ("Richter magnitut = 6.0-6.5) meydana
gelmis depremlerin etkisini engellemek i¢in s6z konusu yapinin temel parametrelerinin 1,5—
2,0 kat arttirilmasi gerekmektedir. Bu ¢alismadaki amacimiz sadece temelin parametrelerini
degil, temel alt1 kil zemininin 6zelliklerini de degistirerek yapiyr 8- 9 olgekli (Richter
magnitut = 6.5-7.0) depremlere karsi da dayanikli duruma getirebilmektir. Bunun i¢in temel
alt1 zemindeki orta plastisiteli kilin sikistirilmasini 6nermekteyiz. Optimal su muhtevasinda
dogal yapiya sahip olan orta plastisiteli killerin sikilastirilmasi belli yiiksekliklerden belli bir
noktaya gesitli (10—12) sayida darbe indirmeyi igeren bir yontemdir. Bu yontemi kullanmakla
kalmhig 1,5-2,0m, sikhigr (1,0 vy, 095y, ) arasinda degisen sikistirilmis tabakanin
olusturulmasi pratik olarak miimkiindiir. Bu sekilde sikilagtirtlmis bir zemin i¢iny  1,75-
-1,8t /m®, optimum su muhtevasi %12-15, i¢ siirtiinme agis1 26- 28°, ve kohezyon 2,5-3,0
t/m? olabilmektedir. Bu ¢alismada, ornek olarak, kazi derinligi 3-4m, alani (3,0%2,0m)
olan dikdortgen bir temele 1000 kN’luk bir yiik aktarilacag:i kabul edilmistir. Daha evvel
yapilan ¢aligmalarda bu boyutta bir temelin 6.5 magnitudundeki bir depreme kars1 dayanikli
oldugunu hesaplamistik. Ayni temelin depreme karsi daha da dayanikli olmast i¢in temelin
altinda bulunan ve kalinligr 1,5-2,0m olan yukarida belirtilen 6zelliklerdeki kil tabakasi
sikilastirilmistir. Bina fay hatti {izerinde olmayip, yer alti suyu seviyesi 10m den daha
derindedir. Ayrica, yap1 temelinin titresim periyodu temel alt1 zeminin titresim periyodundan
farklidir. Bu sartlar altinda s6z konusu yapimin 7 magnitude (Richter) kadarki bir depreme
kars1 dayanikliligini belirlemek t{izere Rusya Bilimler Akademisi’nin bilim adami1 olan Prof.
Dr Stavniserin deprem bdlgelerinde yapilarin temellerinin depreme karsi dayanikliligimi
belirlemek i¢in tavsiye ettigi tahmini bir teorik yontem kullanilarak yapinin depreme
dayaniklilig: arastirilmistir. Yapilan hesaplama sonuglarina gore, temel altinda bulunan orta
plastisiteli kil tabakasinin sikilagtirilmasi, daha evvel ancak 6.5 magnitutteki (Richter) bir
depreme karsi dayanikli olabilen bu yapiy1 7 magnitude (Richter) kadarki depremlere karsi
da dayanikli hale getirebilmektedir. S6z konusu metodun pratikte uygulanmasi ve alinan
sonuglar konusu ise ancak gelecek zaman iginde agikliga kavusabilecektir.
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ABSTRACT

The research studies undertaken in various regions of the globe where earthquakes occurred
show that buildings constructed in similar places can show variable degree of survivability
when subjected to the same earthquake. Such differences were observed after Kocaeli and Van

earthquakes as well. The main reason for this is related to selection of building foundation

parameters (depth of excavation, area of foundation) differently. The type of foundation and the
foundation dimensions are normally selected based on natural properties of the foundation. The

natural properties of foundations are altered under the influence of dynamic loads generated
by earthquakes, and may cause collapse of buildings. According to our previous theoretical
estimates, by increasing the structure s foundation geometry 1.5 to 2 times, it could be made to

survive the earthquakes measuring 7 to 8 on the 12-degree MSK (Medvediyerin, Sponhojerin,

Karnikin) scale (6.0-6.5 on Richter magnitude scale). The purpose in undertaking this study
is to make the structure survivable after an earthquake measuring 8-9 on the MKS scale (.6.5-

7on Richter magnitude); by changing not only the foundation geometry, but also the properties

of clay underlying the structures foundation. For this, we are proposing compacting the
medium plasticity clay in the material under the foundation. The best method to compact a

naturally formed medium-plasticity clay layer at an optimal water content is to drop a 3-5
ton weight with its compaction area of 1,2-1,5m? from various heights (2-5m) to a point a

number of times (10-12). It has been demonstrated several times in practice that, by using
this method, it is possible to obtain 1.5 — 2.0m-thick clay layers with density varying between

1,0 t0 0,95 times the y, - A foundation compacted in this way can have'y, _1,75--1,8t /n7’,

optimum water content 12-15%, internal friction angle 26- 28°, and cohesion 2,5-3,0 t/n°. In
this study, as an example, a 1000 kN load is transferred to a rectangular foundation having
depth of 3-4m and area of 3.0%2.0m. A 1.5-2.0m clay layer, compacted as described above,

underlies this foundation. In our previous studies, we have calculated that a foundation with
these dimensions can withstand earthquakes up to 6.5 magnitudes. In order to make the same
foundation to withstand earthquakes of even higher magnitudes, a 1.5-2.0m-thick compacted
clay layer with these properties is installed beneath the foundation. The building is not on
a fault zone, and the water table is lower than 10m below the building. Also the shaking
periods of the building foundation is different than that of the underlying geological formation.

Under these conditions, to determine the survivability of this structure under the influence of
an earthquake of up to 7 Richter magnitudes, an empirical -theoretical method recommended
by Prof. Dr Stavniserin from Science Academy of Russia for determination of survivability of
foundations under earthquake loads is used. The results show that a naturally formed medium-
plasticity clay layer compacted at optimal water content underlying a foundation can play an
important role in the survivability of structures subjected to earthquakes with up to 7 Richter
magnitudes. Our studies relating to the theoretical aspects of this topic are ongoing. The
practical use and results from its use will be tested in future events.
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