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Sapanca Golu mevkiinde, Kuzey Anadolu Fay segmentlerine
mahsus fay aynalari ve hareket yonleri
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e ‘imaging of tension zones
~ -.rassociated with strike-slip.=
. faults (courtesy Riaz Alai)




Yanal-atimh fay geometrileri

Releasing stepover/sidestep
J— .

Full-Apart Basin

>

Restraining stepover/sidestep

Fop-Up

(Dooley and McClay, 1997)



Faylarin faydalar
“Restraining bends/stepovers”

Yiizeye kadar yukselen (exhumation) kristalin temel kaya
formasyonlar1 onemli mineral kaynaklara sahiptir.
Yiikselen formasyonlarin flanklarinda ve iclerinde
hidrokarbon rezervuarlari olusabilir.

Biyiik ol¢cekli topografik yilikselimlerin olusmasiyla,
yagmurlasmayi ve yeralti akiferlerin suya doymasim saglar.

“Releasing bends/stepovers”
Cek-yirt basenlerde 6nemli miktarda sediman ¢okelir;
bu da hidrokarbon ve endiistriyel mineral depozitlerinin
olusmasini saglar.
Releasing bend zonlarindaki kabuk dilasyonu ve yiiksek 1s1
gradyani jeotermal enerji kaynaklarinin gelismesini saglar.
Releasing bend zonlari genis vadiler, dolayisiyla
verimli tarim alanlarinin olusmasini saglar.



Data SIO. NOAA, U'S" Nayy: NG,
©2012 Cnes/Spotiimage
_Active Fault Map : C1 :
Enlem 34 025319° Boylam  30.466833yiikSEIKE2/4 3| Gozlhizas! 1616/32%km

Red: active faults with seismic potential, Yellow: faults with capability to have seismic potential, Blue: faults with probability to have seismic potential.




Sehr-1 Stanbul

il il N
'ﬂ\




Izmir Bayrakh mevkiinde
Samos depreminden
once ve sonra

VeryansinTV



Izmir Bayrakhh mevkiinde
Samos depreminden
once ve sonra
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Public-domain images from the internet



17 August, 1999, Izmit earthquake
00:01:50.1 GMT, Mw: 7.4, Depth: 17 km, Duration: 41.4 sec
seismograms recorded at ISKBB
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5 saniyede 60 km/san
hareketin ortalama ivmesi: 12 km/san/san

SUBSCRIBE

5 saniyede 30 km/san
hareketin ortalama ivmesi: 6 km/san/san

SUBSCRIBE

image from the internet
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. Seferlhlsar, Alacati, ve Demircili
sahillerinde tsunami

* Bayrakl, Bornova, Karsiyaka, ve
Konak’ta yikilan ve hasarh binalar

e 115 olii ve cok sayida yarah

* evsiz-barksiz aileler
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Figure 4. The distribution of Vs30 (average shear wave velocity in the upper 30m) map of the Inner [zmir Bay Basin
(after [zmir Earthquake Masterplan). The polygon enclosing the collapsed building in Figures 1 and 3 lies in the red

zone of highest amplification of the seismic waves. Erdik, M., Demircioglu, M. B., Ciineyt, T., 2020, Forensic analysis reveals the causes
of building damage in Izmir in the Oct. 30 Aegean Sea earthquake, Temblor,

http://doi.org/10.32858/temblor.139



Karslyak?‘

sismik h1iz deprem dalgasinin
hareket ivimesi
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depremin yapiya
uyguladigi kuvvet
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Seferihisar sismograph istasyonundaki sismogram Vs: 1,140 m/san

120 cm/san?
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Urla sismograph istasyonundaki sismogram Vs: 410 m/san
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Giizelbahce sismograph istasyonundaki sismogram Vs: 460 m/san
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Konak sismograph istasyonundaki sismogram Vs: 300 m/san
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Bayrﬁkh smograph istasyonundaki sismogram Vs: 190 m/san
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120 cm/san?

Karsiyaka ’ismograph istasyonundaki sismogram Vs: 130 m/san
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Deprem hasarini azaltmak icin,
dolayisiyla,
deprem hareketinin bir yapiya tatbik ettigi
Kuvveti azaltmak icin,
yapisal kiitleyi ve/veya
deprem hareketinin ivmesini azaltmak gerekir.

kuvvet = kiitle x ivm‘e

yapi
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Yapisal kiitleyi nasil azaltabiliriz?
Agir tugla ve beton yapi1 malzemesi yerine,
insaat celigi ve ahsap gibi hafif malzeme kullanarak.
Bu, insaat kultiiriinu degistirmek anlamina gelir.

Bu yumusak karln

Steel Structure Apartment Buil...
alibaba.com




Deprem hareketinin ivmesini nasil azaltabiliriz?
Zemine mahsus simik hizlari yiuikselterek.
Bu da, geoteknik diliyle, zemini sikilastirarak deprem hareketine
mukavemetini arttirmak anlamina gelir.

Methods for Soil Improvement
Ground Ground Ground
Reinforcement Improvement Treatment
Mechanically Deep Dynamic
Stabilized Compaction

Earth
Soil
Cement
Geosynthetics
Pre-loading Heating/Freezing

Lime
Vibrofloatation Admixtures
Column
Reinforced earth




Antik Cag’in
Pergamon’u
bir Yamackenttir.
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Modern Cag’in
Bergama’si
bir Ovakenttir.
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soft soil KS07

natural period of the soil column: 0.5 s
maximum soil-amplification ratio: 2.6
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Zeminin dogal periyodu,
zemin katmaninin kalinhgiyla dogru orantil,
sismik hiziyla ters orantihdir.

Dolayisiyla, Bayrakli’da oldugu gibi, yumusak ve kalinhg1 fazla olan bir zeminin
uzun bir dogal periyodu olur.

Boyutu uzun bir yapmnin, ornegin ¢ok kath bir binanin veya uzun bir kopriiniin,
uzun bir dogal periyodu olur.

Deprem esnasinda,
zeminle yapinin dogal periyodlar: cakisirsa,
yani, zemin ve yapl rezonans yaparsa,
o yap1 yikilma tehlikesine maruz kalr.



soft soil KS07

natural period of the soil column: 0.5 s
maximum soil-amplification ratio: 2.6

o
=
£
=
2
-
=
=
=
=
=
«

Frequency (Hz)

Ayrica, depremin siuiresi arttikca,
zemin yorulur ve sismik hizi diser,
dolayisiyla,
zeminin dogal periyodu uzar.

Diger bir deyisle, deprem siiresinde
zeminin dogal periyodu artarak degisebilir.

Bunun sonucunda,
uzun bir yapi, ornegin cok kath bir bina,
sarsintinin ilk saniyelerinde depremin kuvvetine mukavemet gosterse de,
sarsintinin ilerleyen saniyelerinde,
yapinin dogal periyodu zeminin dogal periyoduyla ¢akisabilecegi icin
mukavemetini kaybedip, yikilma tehlikesine maruz kalabilir.



Table 6-2. Geotechnical earthquake engineering param- Table 6-3. Liquefaction susceptibility and depth in-
eters. terval.
KS Pl P2 P3 P4 P5 P6 Site Liquefaction Depth interval (m)
Site ¥%S01 Nl
01 27 0255 18 010m 27 015035 K02 High 17 m
B 29 s 14 022m 16 o1sosss | % .
04 2.8 0.1s 1.4 (-5 m 1.6  0.15-0.35s K:q[lﬁ N;H
05 2.4 0.4s 1.3 0-20m 2 0.15-0.40 s KS06 Nill
06 3.0 015s 21 07m 23 0.15035s SUH : o
07 26 05s 11 02m 1 015070s K507 Medium —17m
08 28 05s 12 014m 15 0.150.70s K508 Medium-High 5-10m
09 29 02s 17 08m 25 0.15035s K309 Medium 4-9m
10 29 065s 1.2 018m 14 0.15090s KS10 High 6-18 m
11 23 05s 13 010m 15 0.15070s KS11 Low-Medium 4-11m
12 25 0.5s 1.2 022m 1.7 0.150.70s KS12 Medium-High 4-9m
13 23 0.5s 1.2 022m 1.1 0.15-0.75s KS13 Nill
14 2.3 0.4s 14 0-10m 1.5 0.15-0.55s KS14 Nill
15 2.5 0.2s 1.8 0-7m 23 0.15-035s KS15 Low 7 9m
16 21 005s 13 04m 11 0.15035s KS16 Nill
P1: maximum soil-amplification ratio

P2
P3:
P4

P5:

: natural period of the soil column

. design-spectrum periods Ty — T'g

maximum surface-bedrock acceleration ratio
depth interval with significant acceleration
maximum soil-rock response




Izmit Belediyesi sinrilar1 icinde
yerlesime uygunluk tayini i¢in mikrobolgeleme etiidleri

W+ 9,800 m > E
Sirintepe Sirintepe Yenimahalle Serdar  Yenidogan Zabitan  Tepecik Cukurbag Kadikoy Yenisehir Yahyakaptan
Yenimahalle Cumhuriyet Kemalpasa Omeraga Karabas
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Deprem sivilasmaya neden olur.

Anatolian Geophysical



= }i " “ ;_'5

""'T?'fzfi.’ =

e e o




Deprem heyelan kiitlelerinin kaymasina neden olur.
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Pervari Baraj Proje Sahasinda
heyelan riskine mahsus sismik etiid
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Pervari Baraj Proje Sahasinda
heyelan riskine mahsus sismik etiid
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Sismolojinin uygulama alanlari:
Avrasya Tiinel Projesi

indow to Clipboard
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Sismolojinin uygulama alanlari: E > Asian Side

Avrasya Tiinel Projesi BH-J6

BH1-10 BH1-8 BH-J7

BH-J1 BH-J2 BH1-1  BHI1-2 BH1-4 BH-JS
BH1-9 BHI-3| BHI-5 BH1-6 3}11-7 BHLI

| M

European Side

Zone of weathered Trakya Formation
with weak impedance contrast
A e e e

Origin at KM 6+020 1,870 m from origin 2,676 m from origin
X: 413,754.932 X: 415,561 X: 416,353

Y: 4,541,229.773 Y: 4,541,679 Y: 4,541,656
Z:19.18 m from SL Z: 97 m from SL Z: 58 m from SL




Bu sunumdan hatirlayacagimiz noktalar:
* Derdimiz deprem degil, zemin ve yapi olmal.

* Depremin uyardigr zemindeki hareketin ivmesini azaltmak i¢in
zemini sikilastirmak gerekir --- bu bir maliyet kalemi,
lakin geoteknik ve insaat miithendislerine gore toplam yapi1 maliyetinin
sadece %3-5 miktari. Miiteahhit bu masraftan yiiksiinmemeli.

* Depremin binaya tatbik ettigi kuvveti azaltmak icin, yapinin kiitlesini azaltmak ---
agir tugla ve beton yerine insaat celigi ve ahsap gibi hafif insaat malzemesi
kullanmak gerekir --- bu da insaat Kiiltiiriinii degistirmek anlamina gelir.



Deprem bir dogal afet degil,
Yerkiirenin dinamik karakterinin tezahuri
dogal bir olaydir.

Depremi afete ¢eviren CE halettir.



