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SEMBOL LiSTESI

A(T) Spektral ivme degeri

Ry,
S(T)

Modal ivme

Modal akma dayanim orani

Modal yerdegistirme

Modal akma yerdegistirme degeri

Dogrusal elastik olmayan yerdegistirme talebi ile elastik yerdegistirme
talebi orani

Elastisite modiilii

Dayanim agirlik orani

Bina ytiksekligi

Kesit ytiksekligi

Catlamamus kesit atalet momenti

Plastik mafsal boyu

Eksenel yiik

Yap1 birinci mod katki carpanini

Tastyici sistem davranis katsayist

Birinci mod dayanim azaltma katsayis1

Tepki spektrumu katsayisi

Elastik yerdegistirme talebi

Inelastik yerdegistirme talebi

Yapi birinci mod catlamis kesit periyot degeri
Zemin karakteristik periyodu

Bina taban kesme kuvveti

Bina akma taban kesme kuvvet degeri

Yapi sismik agirhig

Yap1 birinci mod kiitle katilim oranini

Bina ¢at1 yerdegistirmesi

Bina cat1 akma yerdegistirme degeri

Beton birim sekil degistirme degeri

En dis beton lifi basing birim sekil degistirmesi
En dis ¢ekirdek lifi baging birim sekil degistirmesi
Celik donat1 birim sekil degistirmesi

Celik donat1 nihai ¢ekme birim sekil degistirmesi
Kesitte mevcut bulunana enine donat1 hacimsel orani,
Kesitte DBYBHY-2007’ye gore bulunmasi gerekli enine donat1 hacimsel
orani
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OZET

DUSUK VE ORTA YUKSEKLIKTEKI BETONARME YAPILARIN
DEPREM PERFORMANSLARINI ETKILEYEN FAKTORLERIN
IRDELENMESI

Ulkemizde son yirmi yilda meydana gelen depremlerde olusan can kayiplari ve
maddi hasarlar mevcut diisiik ve orta yiikseklikteki betonarme binalarin sismik
performanslarinin yetersiz oldugunu gostermektedir. Mevcut betonarme bina
stogunun deprem performanslarinin belirlenmesi ile ilgili c¢alismalar olmasina
ragmen, genis kapsamli ¢aligmalarla konu ile ilgili literatiiriin zenginlestirilmesinde
biiylik fayda vardir.

Tez ¢aligmasinin amaci tlilkemiz yapi stogunun biiylik kismini olusturan diisiik ve
orta ylikseklikteki betonarme binalarin deprem performanslarini degerlendirmek ve
mevcut binalarda bulunan olas1 diizensizliklerin deprem performansi iizerindeki
etkileri irdelemektir. Tez kapsaminda, lilkemiz betonarme yapi stogunda bulunan
diisiik ve orta yiikseklikteki betonarme binalar, olast diizensizlikler, malzeme kalitesi
ve detaylandirma yansitilmistir. Binalarin dayanim, talep ve deprem performanslari
2007 yilinda yiiriirliige giren Deprem Bolgelerinde Yapilacak Binalar Hakkinda
Yonetmelik esaslar1 kullanilarak belirlenmistir. Bu sekilde yeni yonetmelik ile ilgili
bilimsel ¢aligmalarin arttirllmas1 amaglanmistir. Caligma kapsaminda degerlendirilen
parametreler: kat sayisi, farkli yonetmelik sartlari, farkli performans seviyeleri, beton
dayanimi, yanal donati detaylandirmasi, dolgu duvar dayaniminin dikkate alinip-
alimmamasi, farkli yumusak kat ve farkli kapali ¢cikma durumlaridir.

Kullanilan modellerin mevcut yap1 stogunu yansitmasi i¢in 475 mevcut bina projesi
incelenmis ve bu binalarin ¢esitli 6zellikleri sayisallastirilarak bir veri tabam
olusturulmustur. Olusturulan veri tabanindaki ortalama degerleri yansitacak sekilde
modeller hazirlanmistir. Incelenen parametrelerin farkli degerlerine sahip 432 adet ii¢
boyutlu bina modelinden artimsal itme analizi ile iki asal yonde 864 kapasite egrisi
elde edilmistir. Bu egrilerin her biri esdeger tek serbestlik dereceli sisteme
indirgenerek farkli yer ivmesi ve 6zellige sahip 264 gercek deprem ivme kaydi igin
dogrusal elastik olmayan yerdegistirme talepleri 228096 adet zaman tanim alaninda
analizle hesaplanmustir.

Elde edilen analiz sonuglar ile farkli 6zellikteki binalarin farkli hasar durumlari i¢in
(hemen kullanim, can gilivenligi ve gogme Oncesi) dogrusal olmayan yerdegistirme
kapasiteleri, yonetmelik ve gercek deprem ivme kaydi yerdegistirme talepleri, yatay
dayanim degerleri, bunlarin yapi periyodu ile iliskisi ve caligma kapsaminda
incelenen diizensizliklerin  yapilarin  sismik davranigi {izerindeki etkileri
degerlendirilmistir. Sonuglar mevcut yapilarin ve yapisal diizensizliklerin deprem
performansi iizerindeki etkilerinin degerlendirilmesi, yeni deprem yonetmeliginin
uygulanmas1 ve yapisal diizensizliklerle ilgili elde edilen bulgular uygulamaci
miihendislerin ve ingaat miihendisligi 6grencilerinin egitilmesi konularinda faydali
olacaktir.
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SUMMARY

EVALUATION OF FACTORS THAT AFFECTS SEISMIC PERFORMANCE
OF LOW AND MID-RISE REINFORCED CONCRETE BUILDINGS

Significant loss of life and property due to earthquakes occurred during last two
decades has emphasized inadequate seismic performance of low and mid-rise
reinforced concrete buildings. Although there are some studies about existing
buildings, improvement of present literature with comprehensive studies is valuable.

The aim of the study is to evaluate seismic performance of existing low- and mid-rise
reinforced concrete buildings and to examine the effects of structural irregularity on
seismic performance in existing building stock. The scope of the study is limited to
low- and mid-rise reinforced concrete buildings, structural irregularities, material
quality and detailing. Strength and displacement capacities of the building models
are determined according to the recent (2007) Turkish Earthquake Code in order to
improve the scientific studies about the new code. The considered parameters are:
number of stories, requirements of different codes, different damage states, concrete
strength, detailing of lateral reinforcement, taking infill-wall strength into account or
not, different soft story and different heavy overhang cases.

Structural and architectural blue prints of 475 existing building are investigated and
their properties are quantified to properly reflect the existing building stock in
modeling. The 864 capacity curves are obtained from two principal directions of 432
3-D building models with different values of investigated parameters. “Equivalent”
Single-Degree-Of-Freedom models are established for each of the capacity curves to
determine nonlinear displacement demands for 264 real earthquake records with
different properties and peak ground accelerations using nonlinear time history
analysis. In the study, 228096 (two hundred and twenty eight thousand ninety six)
nonlinear time history analyses are conducted to determine nonlinear displacement
demands.

Nonlinear displacement capacities and demands according to code for different
damage states (immediate occupancy, life safety, and collapse prevention),
displacement demands of real earthquake records and lateral strength are evaluated
based on the obtained analyses results. The relationship of displacement demands
and capacities with building period, and effect of the irregularities to the seismic
behavior are further investigated for buildings with different properties. The results
are valuable for the seismic assessment of the existing buildings, evaluation of
structural irregularities on seismic performance and implementation of the recent
code. Besides, the outcomes related to structural irregularities are useful for
education of practicing engineers and civil engineering students.
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1. GIRIS

1.1 Konu ve Kapsam

Ulkemiz son yirmi yilda ¢ok biiyiik can kayb1 ve maddi hasara sebep olan orta ve
biiylik Olcekte depremlere maruz kalmistir. Ortaya ¢ikan hasarli bina ve can
kayiplarinin sayisi sonucu dikkatler cogunlugunu sekiz katin altinda yiikseklige sahip
“diisiik ve orta ylikseklikteki” binalarin olusturdugu betonarme yapilarin yetersiz
performanslar1 lizerinde yogunlagmistir (Adalier ve Aydingun, 2001; Dogangiin,
2004; Ozcebe, 2004; Sezen ve dig. 2003; Yakut ve dig., 2005). Mevcut binalarin
deprem performanslarinin belirlenmesi bir ihtiya¢ haline gelmigtir. Diinyadaki
performans esasl degerlendirme konusundaki gelismelere paralel olarak, lilkemizde
de “Deprem Bolgelerinde Yapilacak Binalar Hakkinda Yonetmelik”, mevcut
binalarin degerlendirilmesi ile ilgili bir boliim eklenerek giincellestirilmis ve Mart

2007 tarihinde yiiriirlige girmistir (DBYBHY-2007, 2007).

Ulkemizdeki diisiik ve orta yiikseklikteki betonarme binalarin biiyiik cogunlugu 1975
Deprem Yonetmeligi ve bir kismi1 da 1998 Deprem Yonetmeligi esaslar1 dikkate
almarak insa edilmistir (AY-1975, 1975, DBYBHY-2007, 2007). Gec¢mis
depremlerde goézlenen yapisal hasarlar ve kaynaklari, yapilarin performanslart ve
yapisal kusurlar ile ilgili literatiirde bir¢ok ¢alisma yapilmistir. Caligmalarin ortak
gbzlemleri siinek olmayan detaylandirma, yumusak kat, kisa kolon, zayif kolon-
giicli kirig, agir kapali c¢ikmalar ve kotii beton kalitesi gibi yapisal kusur ve
eksikliklerdir. Calismalarda diger bir ortak goriis de orta veya biiyiik Olgekte olasi
depremlerde ciddi hasara ugramas1 muhtemel binlerce yapinin bulunmasidir (Adalier
ve Aydingun, 2001; Dogangiin, 2004; Inel ve dig., 2008a; Sezen ve dig. 2003; Yakut
ve dig., 2005). Ulkemiz mevcut betonarme bina stogu deprem performanslari ile
ilgili caligmalar olmasina ragmen, genis kapsamli calismalarla konu ile ilgili

literatiirtin zenginlestirilmesinde biiyiik fayda vardir.



Tez kapsaminda, iilkemiz betonarme yapi stogunda bulunan olasi1 diizensizlikler,
malzeme kalitesi ve detaylandirmanin yansitilacag: bir ¢alisma planlanmistir. Diisiik
ve orta yiikseklikteki binalarin dayanim, talep ve deprem performanslart yeni
yayinlanan deprem yonetmeligi dikkate alinarak belirlenmistir. Bu sekilde yeni

yonetmelik ile ilgili bilimsel ¢calismalarin arttirilmasi1 amaglanmistir.

Calisma kapsaminda mevcut binalarin yatay dayanimlari, degisik performans
diizeylerinde yerdegistirme kapasiteleri, yOnetmelik talepleri ve gecmis
depremlerdeki talepler dikkate alinarak performans degerlendirmesi yapilmistir.
Binalarda bulunan yapisal kusurlarin deprem performans: iizerindeki etkileri

degerlendirilmistir.

Ulkemiz yap1 stogu igindeki biiyiik payr dikkate alinarak mevcut az ve orta kath
betonarme yapilar degerlendirilmistir. Bu yap1 stogunu temsil edecek referans bina
model 6zellikleri 1975 ve 1998 Afet Yonetmelikleri ve ikinci boliimde detay: verilen
envanter ¢alismasi verileri esas alinarak belirlenmistir. Bu referans binalarin mevcut
binalarda rastlanan yapisal diizensizlikler ve eksiklikler bulunan halleri de
modellenerek bu durumlarin yap1r performansi iizerindeki etkileri incelenmistir. Her
bir yap1t modeli dolgu duvar dayaniminin dikkate alindigi ve alinmadig1 hal olmak
tizere iki durumda analiz edilmistir. Bu sekilde farkli 6zellikteki yapilarda dolgu
duvarlarin  davranis iizerindeki etkileri arastirlmistir. Calisma kapsaminda
degerlendirilen parametreler: kat sayisi, farkli yonetmelik sartlari, beton dayanimi,
yanal donat1 detaylandirmasi, dolgu duvar dayaniminin dikkate alinip-alinmamasi,

farkli yaumusak kat ve farkli kapali ¢ikma durumlaridir.

1.2 Tezin Amaci

Tez ¢alismasinin yapilmasinin dort ana amaci bulunmaktadir:

1. Ulkemizdeki az ve orta katlh mevcut betonarme yapilarin yapisal
Ozelliklerinin belirlenmesi: Tez ¢alismasi i¢in 6ncelikle {ilkemiz yap1 stogunu
yansitan bina modellerinin yapilmas1 gereklidir. Mevcut yap1 stogu
ozelliklerinin belirlenmesi i¢in tezin ikinci bolimiinde detay1 verilen bir
envanter ¢caligmasi yapilmigtir. Bdylelikle mevcut bina yapisal 6zelliklerin kat
sayist ve yila baglh olarak wverildigi ©Onemli bir kaynak literatiire

kazandirilmustir.



2. Ulkemizdeki az ve orta katl mevcut betonarme yapilarin genel dayamm ve
deformasyon ozelliklerinin belirlenmesi: Ulkemizde yapilan gesitli deprem
senaryosu ve hasar tahmin calismalarinda farkli iilkeler i¢in gelistirilen
yontemler kullanilabilmektedir (HAZUS, 1999; JICA, 2000). Bu metotlarla
yapilan kapasite tahminlerinin {ilkemiz yapilarina uygun olmadig1 yoniinde
goriisler bulunmaktadir (Akkar ve dig., 2005; Erberik, 2008; Inel ve dig.,
2008a). Ulkemizdeki mevcut bina envanter verileri dikkate almarak yapilan
bu c¢alisgma ile kendi yapr stogumuza uygun hasar degerlendirmeleri

yapilmasina katkida bulunulmustur.

3. Binalarda bulunan c¢esitli kusurlarin sismik davramis tizerine etkilerinin
degerlendirilmesi: Mevcut yapt stogunda bulunan olasi diizensizlikler,
malzeme kalitesi ve detaylandirmanin yapi1 performanst {izerine etkileri
degerlendirilmistir. Bu degerlendirme sonucu elde edilen bilgilerin bilim
cevreleri ve Ozellikle ingaat faaliyetlerinde calisan kisiler ile paylasilmasi ile
konu ile ilgili farkindalik arttirilmis olacaktir. Boylelikle bundan sonra

yapilacak binalarda bu kusurlarin azaltilmasina katkida bulunulmus olacaktir.

4. Yeni deprem yonetmeligi ile ilgili bilimsel ¢alismalarin zenginlestirilmesi:
Ulkemiz mevcut yapilarin degerlendirilmesi ve giiclendirilmesi islemleri igin
diinyada yonetmelige sahip nadir iilkelerden biridir. Yakin zamanda
yiirlirliige girmis olan bu yonetmelik ile ilgili bilimsel uygulama 6rneklerinin
arttirllmasi, mevcut yonetmeligin degerlendirilmesi ve daha sonraki

yonetmelik caligmalarina katki saglayacaktir.

1.3 Onceki Cahsmalar

Tezin ana amaglarindan biri iilkemiz yap1 stogu dayanim ve deformasyon
ozelliklerinin belirlenmesidir. Yap1 stogumuzun karakteristigi ile ilgili tespitlere yer

veren bazi ¢caligmalar agsagida verilmistir:

1 - Ahmet Yakut iilkemiz yapilari icin dayanim esasli bir hizli degerlendirme
yontemi Onerdigi caligmasinda 40 adet yapiin kapasite egrisinden yola c¢ikarak
yapinin ilk katinda bulunan diisey elemanlarin kesme dayanimi ile bina akma
dayanimi arasinda bir baginti kurmustur (Yakut, 2004). Yap1 setinin bir kismu Diizce

depreminden sonra incelenen yapilardan diger bir kismi da kamuya ait bazi



binalardan olugmaktadir. Dolgu duvarlarin dayanima katkisinin dikkate alindigi
calismada yapinin dayanim degeri indeksi inga kalitesi ve yapr diizensizligi

katsayilari ile carpilarak bu etkiler hesaba katilmaktadir.

2 - Akkar vd., az ve orta katli ¢erceve tasiyici sisteme sahip betonarme yapilar i¢in
hasar gorebilirlik bagintilar1 6nermislerdir (Akkar ve dig., 2005). Calisma ic¢in 32
adet 2 ve 5 kat aras1 yapinin dogrusal olmayan statik analiz ile kapasite egrileri elde
edilmis, dayamim-deformasyon karakteristikleri ile ilgili degerlendirmeler
yapilmustir. Yapilarin akma dayanimi, akma ve nihai goreli 6telenmelerinin katlara

bagli olarak ve biitiinii i¢in ortalama degerleri verilmistir.

3 - Kirgil ve Polat, 1975 Afet Yonetmeligi’ne gore tasarladiklari orta katli betonarme
yapilar i¢in hasar gorebilirlik analizi yapmislardir (Kir¢il ve Polat, 2006). Se¢ilen bir
kalip plani i¢in 3,5 ve 7 kath ili¢ adet yapt 1975 Afet Yonetmelii'ne gore
tasarlanmistir. Bu yapilarda S420 ve S220 olmak {izere iki farklt donati durumu
dikkate alinarak iki asal eksende 12 adet kapasite egrisi elde edilmistir. Bu egriler
kullanilarak spektral ivme, spektral yerdegistirme ve maksimum yer ivmesi ile akma

ve goeme durumlari arasindaki iligki belirlenmistir.

4 - Inel ve dig., Tiirkiye’de gecmis depremlerde yasanan bina hasarlarinda malzeme
ve yapisal diizensizlik etkilerinin degerlendirildigi bir ¢alisma yapmslardir (Inel ve
dig., 2008). Bu amacla yap1 stogunu yansitmak iizere 1975 Afet Yonetmeligi’ne gore
tasarlanan 4 ve 7 katli iki adet yapimin farkli yanal donat1 ve malzeme 6zelliklerini
yansitan, farkli diizensizliklere sahip (yumusak kat, kisa kolon, kapali ¢ikma) ve
diizenli hallerinin dogrusal olmayan statik analiz ile kapasite egrilerini elde
etmislerdir. Toplam 88 adet kapasite egrisi ve bu egriler kullanilarak 37 adet
depremden elde edilen 1628 deprem talebi kullanilarak yapt stogu iizerine

degerlendirmeler yapilmistir.

5 — Erberik (2008) 1962-1999 yilar1 arasinda insa edilmis 1999 Duzce ve Kocaeli
depremlerinde hasar gdrmiis, Diizce’de bulunan 28 adet mevcut betonarme binadan
(Ozcebe ve dig., 2003) yola ¢ikarak mevcut yap stogu i¢in hasar gorebilirlik egrileri
vermistir. Bina setinde 2-6 kat aras1 binalar bulunmaktadir. Iki ve ii¢ katl binalar az
katli, dort-alt1 katli binalar orta kath olarak ele alinmistir. Calismada dolgu duvar

dayaniminin dikkate alindigi ve alinmadigi iki bina seti degerlendirilmistir. Bu



yapilar i¢in periyoda bagli dayanim/agirlhik ve akma sonrasi rijitlik degerleri

verilmistir.

1.4 Tezin Organizasyonu

Tezin amaglart dogrultusunda c¢alisma sekiz bolim halinde organize edilmistir.

Burada boliimler hakkinda kisa bilgi verilmistir.
Birinci boliimde, tez ile ilgili genel bilgiler sunulmustur.

Ikinci boliimde, mevcut betonarme yapilar ile ilgili yapilan envanter ¢alismasi ve

elde edilen veriler ile ilgili bilgiler verilmistir.

Ugiincii béliimde tez kapsaminda hazirlanan binalar ile ilgili bilgiler ve modelleme

esaslar1 yer almaktadir.

Doérdiinci  boliimde, bina modellerinin analiz sonuglar1 ile ilgili bilgiler,

kapasitelerinin belirlenmesi adimlar1 ve elde edilen kapasite egrileri sunulmaktadir.

Besinci boliimde, bina kapasite bilgileri kullanilarak deprem yerdegistirme istemleri
hesaplanmasi hakkinda bilgi verilmis, farkli biiytikliikteki gercek deprem kayitlar

icin yerdegistirme talebi degerleri belirlenmistir.

Altinct boliimde, elde edilen kapasite degerleri, 2007 Deprem Y 6netmeligi ve gergek
deprem talepleri karsilagtirmalar1 ve tez kapsaminda ele alinan parametreler ile ilgili

degerlendirmeler yapilmistir.

Yedinci boliimde tez kapsaminda incelenen diizensizliklerin sismik davranisa etkisi
degerlendirilmis ve diizensizliklerin etki dereceleri ile ilgili sayisal ifadeler

verilmigtir.

Sekizinci ve son boliimde ise, elde edilen sonuglarin genel degerlendirmeleri

yapilmistir.



2. MEVCUT YAPI OZELLIiKLERIi

2.1 Giris

Mevcut bina stogu ile ilgili bir ¢alisma yapabilmek i¢in Oncelikle mevcut bina
stogunun yapisal Ozelliklerinin belirlenmesi gereklidir. Boylelikle mevcut yapi

stogunu daha dogru sekilde yansitan modellerin hazirlanmas1 miimkiin olabilecektir.

Bu amagla tez calismasimin ilk kisminda mevcut yapilarin yapisal 6zelliklerini
yansitacak gesitli parametrelerin stok i¢indeki dagilim ve degerlerinin belirlenmesini
amaglanmistir. Bu bilgilerin degerlendirilmesi ile yap: kiiltiirii ve bina yapim sekli
konusunda &nemli bir kaynagin elde edilmesi hedeflenmektedir. Ozellikle kolon ve
kiris; boyutu, boyuna ve enine donati miktar1 ve dolgu duvarlarin stok i¢inde hangi
miktar ve boyutlarda imal edildiginin bilinmesi, bina stogunun dayanim ve
sekildegistirme oOzelliklerinin dogru olarak belirlenebilmesi ac¢isindan oldukga

Onemlidir.

2.2 Onceki Calismalar

Konu ile ilgili (yazarin bilgisi dahilinde) literatiir olduk¢a kisitli oldugundan yapilan
calismanin bir amaci da literatiirdeki boslugun doldurulmasi ve konu ile ilgili
bilgilerin zenginlestirilmesidir. iki farkli ekip tarafindan Marmara Bolgesi (Bal ve
dig, 2007a) ve Adana bolgesi (Bal ve dig, 2007b) icin bazi bina bilgilerinin
derlendigi ¢aligmalar yapilmistir. Bu ¢aligmalarda adi gegen bolgeler i¢in yapim yili,
bina kullanim amaci, kat adedi, kat yiikseklikleri, kiris uzunluklari, tastyict sistem
tipi, doseme tipi, kolon uzun boyutu, kiris derinligi ve beton ve ¢elik malzeme
ozellikleri ile ilgili bilgiler mevcuttur. So6zii edilen ¢alismalarda 6zellikle kolon ve
kiris donatilari, bina boyutlar1 ve bina boyutu ile kolon sayist ve kolon en kesit
boyutlar1 ile iligkisi, bolme duvar miktari, kapali ¢ikma boyut ve miktari, asal
yonlerde ¢ergeve siirekliligi ile ilgili genis bilgi mevcut degildir. Yukarida verilen
parametrelerin 6zellikle de yapim yilli ve kat sayisi ile iligkili olarak belirlenmesinin

bu konuda literatiire nemli bir katki saglayacagi ongoriilmektedir. Deprem dayanimi



thmal edilemeyecek derecede 6nemli olan bosluksuz bélme duvar miktarinin, kat
alanina veya diger parametrelere bagli miktarinin belirlenmesinin de énemli oldugu

distiniilmektedir.

2.3 Yontem

Calisma kapsaminda Ozellikle yap1 stogunun c¢ok biiyiik kismini olusturan 1975
yilindan giiniimiize kadar insa edilmis betonarme yapilar goéz Oniine alinmistir.
Deprem sonrasi yapilan gozlemler ve birgok calisma binalarin sismik dayaniminin
Ozellikle kat adedi ve yapim yili (detaylandirma ve malzeme kalitesini
yansitmasindan dolayi) ile alakali oldugunu gostermistir (Akkar ve dig., 2005;
Dogangun, 2004; Inel ve dig., 2008a; Ozcebe ve dig., 2004; Sezen ve dig., 2003). Bu
sebeple yapim yili ve kat adedi yapilarin gruplanmasina esas olan parametreler
olarak dikkate alinarak yapisal parametreler her bir yapi grubu icin ayri olarak
belirlenmistir. Bu sekilde bir calisma yazarin bilgisi dahilinde simdiye kadar

yapilmamis oldugundan literatiire de 6nemli katkis1 olmas1 beklenebilir.

Mevcut yapilar, Afet Yonetmeligi’'nin degisim tarihlerinin kritik 6neme sahip olmasi
dikkate alinarak 1975 ve 1998 arast ve 1998 sonrasi olmak iizere iki gruba
ayrilmistir. 1975 Oncesi betonarme yapi1 sayisinin ve bu yapilardan giiniimiizde halen
kullanilan miktarin kisith olmasi nedeniyle 1975 oncesi insa edilen yapilar kapsam

disinda tutulmustur.

Binalar, 1-2 kath yapilar az katli; 3-5 katli yapilar orta ve 6 ve iizeri betonarme
yapilar ise ¢ok katli olmak tizere, kat sayisina gore 3 farkli grupta incelenmistir.
Mevcut yapilara ait 6zelliklerin belirlenmesi i¢in ilk olarak bina mimari ve statik
projelerinin elde edilmesi gereklidir. Ozellikle eski bina projeleri igin belediye
arsivlerinden yararlanilmistir. Bina projeleri yapim yillarina gore tasnif edilmis
olarak belediye arsivinde mevcuttur. Arsivde tarama yapilarak belirlenen miktar ve
Ozellikte bina projesinin kopyalar1 elde edilmistir. Bilgisayar kullaniminin daha
yaygin oldugu yakin ge¢miste yapilan projeler icin ise belediye arsivine ek olarak
cesitli insaat miihendislerinin kisisel arsivlerinden de faydalanilmistir. Insaat
miihendislerinin arsivlerinden alman projeler arasinda Denizli iline ek olarak izmir,
Istanbul, Aydin ve Mugla gibi 1.derece deprem bolgesinde yer alan iller de

bulunmaktadir.



Bu sekilde binalara ait statik ve mimari projeler elde edilmistir. Binalara ait veriler
projelerden okunarak her bir bina i¢in olusturulan elektronik tablo (Excel) dosyasina

islenmistir. Bu dosyalar yardimu ile istenilen verilere ait degerlendirmeler yapilmstir.

2.4 Elde Edilen Veriler

Calisma kapsaminda toplam 475 bina ve bu binalardan secilen 3123 kiris ve 40351
kolondan toplanan veri yer almaktadir. Kolon elemanlarin daha detayli incelenmesi
amaciyla binalarda bulunan tiim kolonlar degerlendirmeye alinmistir. Kirisler i¢in ise
secilen temsili kiris elemanlar kullanildigindan, degerlendirilen kirig sayist daha

dustiktiir.

Tablo 2.1°de alt gruplar ve her bir alt grupta yer alan bina sayilar1 verilmistir. Her ne
kadar 1997 ve 1975 aras1 yillar veri toplama asamasinda iki gruba (1976-1983 ve
1984-1197) ayrilmig olsa da planlanan c¢aligma igin binalar 1998 yoOnetmeligi
nedeniyle 1998 Oncesi ve sonrasi olarak degerlendirilecektir. 1998 Oncesi yapilar A
grubu, 1998 sonrasi yapilar ise B grubu yapilar olarak ifade edilmistir. Kat grubu
olarak ise 1 ile 1-2 kath, 2 ile 3-5 katli, 3 ile de 6 ve {istii kath yapilar ifade
edilmektedir. Ornegin B2 grubu, 1998 sonrasi yapilan 3-5 kath yapilari

belirtmektedir. Caligmanin geri kalaninda da ayni tanimlama kullanilmistir.

Bina bazinda elde edilen bilgiler yaninda bu binalarda yer alan kolon ve kiris
elemanlarina ait bilgiler de 6zel bir yer tutmaktadir. Bu sebeple bina projeleri
tizerinde elde edilen bilgiler eleman bazinda da ayrica dikkate alinarak

degerlendirilmesi yapilmistir.

Tablo 2.1: Degerlendirilen binalarin yillara ve kat sayilarina gore dagilimlari.

Yapim Yili Y1l Grubu
Kat Adedi | 76-83 | 84-97 | 98+ | Kat Grubu | A B | Toplam
1-2 3 16 22 1 19 22 41
3-5 47 117 | 150 2 164 | 150 314
6+ 9 64 | 47 3 73 47 120
Toplam 59 197 | 219 256 | 219 475

Tablo incelendiginde 2 numarali kat grubunu olusturan 3-5 kath yapilar i¢in daha
fazla sayida bina verisi elde edilmis oldugu goriilmektedir. Gruplara goére yapi
stogunda yer alan bina sayilari ile ilgili 2000 yilinda DIE (simdiki ismi ile TUIK)

tarafindan yapilan bina sayim verileri bulunmaktadir (DIE, 2001). DIE verilerinde



1-2 katl1 binalarin stokta en fazla bulunan grup oldugu goriilmektedir. Fakat bunlarin
¢ogunun betonarme olmamasi sebebiyle yapilan envanter calismasinda bu grupta
daha az sayida binaya yer verilmistir. Bu durum disinda envanter c¢aligmasinda
incelenen yapilarin gruplara dagilimmin DIE tarafindan sunulan veriler ile uyumlu

oldugu soylenebilir.

Elde edilen envanterde perde-cerceve ve sadece cergeve tasiyici sisteme sahip yapilar
bulunmaktadir. Bu yapilara ait sayilar Tablo 2.2°de verilmistir. Incelenen verilerden
bazilarmin kat yiiksekligi, kapali ¢ikma alani vb. gibi mimari yap1 kiiltiiriini
yansitirken bazilarinin ise toplam kolon alani gibi tastyici sistem tiirtinden dogrudan
etkilenecegi Ongoriilmiistiir. Bu sebeple modellemede kullanilan bu tiir verilerin
seciminde yapi tastyici sistemi de goz Oniine alinarak tez ¢alismasinin ana konusunu
teskil eden cergeve tasiyict sisteme sahip yapi verileri dikkate alinmistir. Caligmanin
ana amacinin risk grubunda bulunan betonarme c¢erceveli  yapilarin
degerlendirilmesine yonelik oldugundan bazi veriler sadece cerceve sistemler igin

verilmistir.

Tablo 2.2: Degerlendirilen yapilarda tasiyici sistem durumu.

Cergeve Perde-Cerceve
Kat A B A B Toplam
1-2 18 21 1 1 41
3-5 141 127 23 23 314
6+ 32 20 41 27 120
Toplam 191 168 65 51 475

2.4.1 Bina seviyesinde elde edilen veriler

Modellerin hazirlanmasinda bina geneli ile ilgili parametreler bu kisimda Tablo
2.3’de verilmistir. Yap1 plan boyutlari, kat yiiksekligi gibi baz1 parametreler kendi
basima anlamlidir ve dogrudan model hazirlanmasinda kullanilabilir. Fakat binada
bulunan kolon miktarini yansitan toplam kolon alani gibi bazi veriler bina alanina
normalize edilerek almmigtir. Cilinkii kolon alan1 bina biylkligini de
yansitmaktadir fakat “kolon alani/kat alani”, kolon iizerindeki eksenel yiik diizeyi
dolayistyla kolon siinekligi hakkinda fikir vermektedir. Kolon alani binanin sismik
dayanim ile; kat alam1 da agirhik, dolayisiyla sismik talep ile dogru orantili

oldugundan bu oranin “kapasite/talep” orani ile de alakali oldugu soylenebilir.



Tablo 2.3: Bina seviyesinde incelenen parametreler.

Sira | Parametre Aciklamasi Birim
1 Proje beton dayanimi MPa
2 Proje celik dayanimi MPa
3 Binanin planda x yoniindeki boyutu m
4 Binanin planda y yoniindeki boyutu m
5 Normal kat alant m”

6 Zemin kat alani m”
7 Toplam kapali ¢ikma alaninin kat alanina orani %
8 Normal kat yiiksekligi m
9 Zemin kat yiiksekligi m
Sadece zemin ve normal kat yiikseklikleri esit
10 | olmayanlar dikkate alinirsa zemin kat yiiksekliginin
normal kata orani
1 Zemin kat toplam kolon enkesit alaninin kat alanina
orani %
12 Tiim binada kolon enkesit alanlar1 toplaminin toplam
kat alanina orani %
13 | Kattaki kolon sayisinin zemin kat alanina orani ad/100m’
14 Bir yada iki yonden saplama kiris sayisinin toplam
kiris say1sina orani %
X yoniinde en az bir kirisle tutulmamis kolonlarin
15
kat kolon sayisina orani %
Y yoniinde en az bir kirisle tutulmamis kolonlarin
16
kat kolon sayisina orani %
X yoniinde uzanan ytik tastyabilecek 6zellikteki
17  |20cm'lik duvarlarin uzunlugunun toplam bina
alanina orani (%) 1/100m
Y yoniinde uzanan yiik tasiyabilecek 6zellikteki
18 |20cm'lik duvarlarin uzunlugunun toplam bina
alanina oran1 (%) 1/100m
Zemin katta x yoniinde stirekli ¢ergeve sayisinin kat
19 2
alanina orani ad/100m
Zemin katta y yoniinde siirekli ¢ergeve sayisinin kat
20 2
alanina orani ad/100m

Tablo 2.3’de yer alan verilerin y1l ve kat gruplarina gére dagilimlarina ait ortalama
deger ve degiskenlik kat sayilari, tablo ve grafik olarak tez yazim kurallar1 geregi EK
A’ da verilmistir. EK A’da yer alan C ifadesi A ve B gruplarinin bir arada

degerlendirildigi durumu, “P0” ifadesi ise yalniz perdesiz yapilarin degerlendirildigi

durumu ifade etmektedir.

2.4.2 Kolon elemanlar i¢in elde edilen veriler

Modellerde bina sisteminin mevcut yapilar ile uyumlu olmasi kadar sistemi olusturan

yapt eleman ozelliklerinin de uyumlu olmasi 6nemlidir. Verileri toplanan kolon
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elemanlarin yil ve kat gruplarina gore dagilimi Tablo 2.4’de, toplanan veriler ise

Tablo 2.5’de verilmistir.

Tablo 2.4: incelenen kolon elemanlarin kat sayis1 ve yapim yili alt gruplarina gére
dagilimi.

Kolon | 76-83 | 84-97 | 98+ A B | Toplam
1—2 30 504 | 639 | 534 | 639 | 1173
3—5 | 3106 | 7685 |10192]10791[10192 | 20983
6+ 1757 | 9542 | 6896 | 11299 | 6896 | 18195
Toplam | 4893 | 17731 1772722624 | 17727 | 40351

Tablo 2.5: Kolon elemanlar i¢in incelenen parametreler.

Sira | Parametre Ac¢iklamasi Birim
1 |Kolon uzun enkesit boyutu m
2 | Kolonun kisa enkesit boyutu m
3 | Kolon enkesit alan1 m”
4 |Kolonda boyuna donati orani %
5 | Govde donatist alaninin toplam boyuna donatiya orani
6 | Kolon kesitinde boyuna donati sira sayisi adet
7 | Kolon enkesitinde tutulu boyuna donatilar aras1 mesafe m
8 | Kolona yiik aktaran toplam iist doseme alani m”
9 | Kolonun bulundugu kat {izerindeki kat sayisi adet
10 | Kolon orta bolgesinde etriye ¢ap1 mm
11 |Kolon ii¢ bolgelerinde etriye ¢ap1 mm
12 | Kolon orta bolgesinde etriye araligi mm
13 | Kolon ii¢ bolgelerinde etriye araligi mm

2.4.3 Kiris elemanlar icin elde edilen veriler

Aymni sekilde kolon elemanlar gibi kiris eleman 6zellikleri de incelenmistir. Verileri
toplanan kirig elemanlarin y1l ve kat gruplarina gore dagilimi Tablo 2.6’da, toplanan

veriler ise Tablo 2.7°de verilmistir.

Tablo 2.6: Incelenen kiris elemanlarin kat sayis1 ve yapim yili alt gruplarina gére
dagilimi.

Kolon | 76-83 | 84-97 | 98+ A B | Toplam
1—2 5 80 176 85 176 261
3—5 | 231 | 625 [ 1269 ] 861 | 1269 | 2130

6+ 40 323 | 374 | 363 | 374 737
Toplam| 276 | 1028 | 1819 | 1309 | 1819 | 3128

11



Tablo 2.7: Kirig elemanlar i¢in incelenen parametreler.

Sira Parametre Agiklamasi Birim
1 Kiris yiiksekligi m
2 Kirig genisligi m
3 Kiris ortasinda altta boyuna donati oran1 | %
4 Kiris ortasinda iistte boyuna donati orant | %
5 Kiris ucunda altta boyuna donat1 orani %
6 Kiris ucunda {istte boyuna donati oran1 %
7 Kirig orta bolgesinde etriye araligi mm
8 Kiris ii¢ bolgelerinde etriye araligi mm
9 Kirig orta bolgesinde etriye ¢ap1 mm
10 Kiris uc bolgelerinde etriye ¢ap1 mm

2.5 Mevcut Yapi Ozellikleri inceleme Sonuclar:

Envanter ¢alismasi sonucunda elde edilen baz1 degerlerin degiskenlik katsayilarinin
oldukca yiiksek oldugu goriilmektedir. Bu durum, bu degerlerin binadan binaya
blyiik farkliliklar gdstermesinden kaynaklanmaktadir. Fakat elde hicbir veri
bulunmamasindansa degiskenlik katsayis1 yiiksek olsa bile parametrelerin stok

icindeki degerlerinin bilinmesinin faydali olacag: diistiniilmektedir.

Elde edilen veriler degerlendirildiginde proje degerleri olarak 1998 Oncesi yapilarda
bliyiik agirlikla BS18, BCI malzeme, 1998 sonrasinda ise 1-5 katli yapilarda BS25,
6+ yapilarda BS30 ve BCIII malzeme kullanildig1 goriilmektedir. Bu veriler 15181inda
s0z gelimi 1998 oOncesi binalari degerlendirilmek iizere bir model hazirlanmasi
gerektiginde 1975 yonetmeligi ve BS18, BCI malzeme dikkate alinarak yapt modeli
projelendirilip daha sonra yerinde bulundugu diisiiniilen beton dayanimi ile analiz

edilmesinin uygun oldugu 6ngoriilebilir.

Yildan bagimsiz olarak 1-2 katli binalarda plan boyutlarinin oram yaklasik 1.3 ve
daha fazla katli binalarda 1.5 degerine sahiptir. Bu veri ile kat alan1 verisi yap1 plan

boyutlariin belirlenmesinde kullanilabilir.

Ortalama kat yiiksekligi yaklasik 2.8 m’dir. Zemin kat ytiksekliginin normal kat
yiiksekligine oran1 oOzellikle yumusak kat diizensizligine sahip modellerin

olusturulmasin 6nemli bir parametre olarak degerlendirilebilir.

Ikincil elemanlar olarak diisiiniildiigiinden her zaman dikkate alimmayan dolgu

duvarlar bina sismik davranmigini 6nemli derecede etkileyebilmektedir. Yapi
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modelinde ne miktarda dolgu duvar yer alacagi 6énemli bir parametredir. Bu sebeple
DBYBHY-2007’ye gore capraz basing cubugu olusturabilecek 6zellikteki duvarlarin
100 m* yap: alanina diisen uzunluklari her iki asal yon i¢in ayri ayri verilmistir

(DBYBHY, 2007).

Binada bulunan tasiyici elemanlar arasinda diizgiin bir yiik aktarim mekanizmasinin
bulunmasi da yap1 performansi agisindan 6nemlidir. Bununla ilgili olarak yapida
kolon ve kirislerin birbirini takip ederek, siirekli cerceveler olusturmasinin daha
olumlu olacagi sdylenebilir. Bu sekilde yapida bulunan siirekli ¢erceve sayisinin 100
m’® yapi alanma diisen miktar: her iki asal yon igin verilmistir. Ayrica kolonlarin
kirislerle her iki yonde bagli olmasinin ve kiriglerin bagka kirislere (saplama kiris)
degil kolonlara mesnetlenmesinin daha uygun olacag: diisiiniilebilir. Bu sebeple bu

parametreler ile ilgili verilerde toplanmis ve EK A’da verilmistir.

Kapali ¢ikma bulunan yapilarda kapali ¢ikma alaninin, normal kat alanina orani

yiizde (%) olarak verilmistir.

Ayni yapt modelinin farkli say1 ve o6zellikte tastyici eleman kullanilarak meydana
getirilmesi miimkiindiir. Fakat bu degerlerin hangi araliklarda olmas1 durumunda
genel yap1 stoguna daha uygun bir model elde edilebileceginin degerlendirilmesi i¢in
EK A’da yer alan verilerden faydalanilabilir. Zemin katta 100 m” alana diisen kolon

sayist, toplam kolon alaninin kat alanina oran1 verilmistir.

Tastyic1 elemanlarin bina i¢cinde bulunan miktar1 yaninda kendi i¢inde boyut ve
donati ozellikleri de 6nemlidir. Kolon ve kiris tasiyict elemanlarin kesit boyutlari,
boyuna donati miktari, boyuna donatinin yerlestirilmesi, yanal donati miktar1 ve

yerlesimi ile ilgili 6nemli veriler de toplanarak EK A’da verilmistir.

Verilen bilgilerin yap1 stoguna uygun bina modelleri hazirlamak isteyen

arastirmacilara yardimei olacagi diisiiniilmektedir.
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3. MODELLEME VE ANALIZ

3.1 Genel

Ulkemizdeki yap1 stogunun biiyiik kismu diisiik ve orta yiikseklikteki betonarme
binalardan olugmaktadir. Deprem yonetmeliklerinin ytriirliikkte olduklari siire ve
yillara gbre bina yapim durumu diisiiniildiigiinde binalarin biiyliik ¢ogunlugu 1975
Deprem Yonetmeligi, bir kismi da 1998 Deprem Yonetmeligi esaslar1 dikkate
alinarak insa edilmistir (AY-1975; AY-1998). Gegmis depremlerde gozlenen yapisal
hasarlar ve kaynaklari, yapilarin performanslar1 ve yapisal kusurlar ile ilgili
literatlirde bir¢ok ¢alisma yapilmigtir. Caligmalarin ortak gozlemleri siinek olmayan
detaylandirma, yumusak kat, kisa kolon, zayif kolon-giiclii kiris, agir kapali ¢ikmalar
ve kotli beton kalitesi gibi yapisal kusur ve eksikliklerdir (Adalier ve Aydingiin,
2001; Dogangun, 2004; Inel ve dig., 2008a; Ozcebe ve dig., 2004; Scawthorn ve
Johnson, 2000; Sezen ve dig., 2003; Yakut ve dig., 2005).

Diizensizlik durumlart disinda kat sayisi, detaylandirmayir yansitan deprem
yonetmeligi ve yanal donati durumu ve beton kalitesi gibi 6zelliklerde yapilarin
deprem davranisini 6nemli Olgiide etkileyebilmektedir. Bu sebeple bunlar ana
parametreler olarak secilmis ve Tablo 3.1 de verilen Ozelliklere sahip modellerin

calisma kapsaminda degerlendirilmesi planlanmistir.

Mevcut yapi1 stogunda yer alan 1-2 katli binalarin 2, 3-5 katli binalarin 4, 6 ve iizeri
katli binalarin ise 7 katli bir model ile temsil edilmesi ongdriilmiistiir. Mevcut
yapilardan toplanan envanter bilgileri de bu sekilde gruplandirilarak modellere
yansitilmistir. Deprem yonetmeligi olarak mevcut yapilarin biiyiik kismini kapsamasi
nedeniyle 1998 ve 1975 Deprem Yonetmelikleri kullanilmistir. 1975 yonetmeligi
modellerinde yapim yillar1 geregi, envanter ¢alismasinda da goriildiigii gibi S220
donati kullaniminin yaygin olmasi sonucu S220 donati kullanilmistir. Ayni

sebeplerden dolay1 1998 yonetmeligi modellerinde ise S420 donat1 kullanilmistir.

Beton dayanimi olarak ise 1975 yonetmeligi modellerinde kotii beton olarak BS10,

iyi beton durumu icin ise BS16 dikkate alinmigtir. Akcay ve dig. tarafindan 2001
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yilinda yapilan bir ¢alismada 6.6 MPa standart sapma ile ortalama beton dayanimi
olarak 13.6 MPa, Inel ve dig. tarafindan 2008b yilinda yapilan ¢alismanin dayandigi
veriler irdelendiginde 1975-1997 yillar1 aras1 binalardan alinan karotlarin ortalamasi
13.3 MPa ve standart sapmasi 3.2 MPa olarak bulunmustur. S6z konusu veriler 1975
yonetmeligi binalarinda esas alman 10 ve 16 MPa beton dayanimlarini destekler

mahiyettedir.

Tablo 3.1: Calisma kapsaminda incelenen model 6zellikleri.

Malzeme

Stok Model Deprem Beton | Donatt Yanal
Kat Sayis1 | Kat Sayis1 | Yonetmeligi Donati

s200

- ) BS10 o

BS16 5200

sYon

BS10 5200

3-5 4 1975 s220 |—Srom

BS16 5200

sYon

s200

. , BS10 SYon

BSI16 5200

sYon

s200

- ) BS16 o

BS25 5200

sYon

BS16 5200

3-5 4 1998 S420 ggg
BS25 SYon

s200

. , BS16 Yo

s200

BS25 SYon

1998 yonetmeligi modelleri i¢in ise kotii beton durumu olarak BS16, iyi beton
durumu icin ise BS25 secilmistir. Inel ve dig. tarafindan 2008b yilinda yapilan
calismanin dayandigi veriler irdelendiginde 1997 ve sonrasinda yapilan binalardan
alian karotlarin ortalamas1 21 MPa ve standart sapmast 3.5 MPa olarak bulunmus
olup 1998 yonetmeliginin esas alindigi modellerde alinan 16 ve 25 MPa beton
dayamimlarim desteklemektedir. inel ve dig. tarafindan yapilan ¢alismada 167 kamu

binasindan alman 1679 adet karot numunesi degerlendirilmis olup, 1997 sonrasi
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yapilan binalarin sayist Onceki yillarda insa edilen bina sayilarina gore az olup
cogunlugu 1997-2000 yillar1 arasindadir. Bu sebeple 2000 yilindan sonraki beton
dayanimindaki olasi iyilesmeleri tam olarak yansitmamaktadir. Mevcut yapilarda
cok daha farkli beton dayanim degerlerinin bulunmasi miimkiindiir. Fakat ¢alisma
kapsaminin pratiklikten uzaklagmamasi bakimindan kisitli sayida dayanim degeri
degerlendirilebilmektedir. Bu sebeple u¢ degerlerin disinda, ortalama degerlerin

dikkate alinmasina ¢alisilmistir.

Yanal donati miktar1 da eleman ve dolayisiyla bina deformasyon kapasitesini
etkileyen 6nemli bir parametredir. Her bir modelin yanal donati detaylandirilmasinin
tabi olduklar1 yonetmelik sartlarina uygun oldugu olumlu durum ve ara ¢iroz
donatilarinin olmadig1 ve etriye araliginin 200 mm oldugu olumsuz durum olmak

tizere iki farkli versiyonu hazirlanmigtir.

Ayrica yapilarda bulunan dolgu duvarlarin analizde dikkate alinmasinin yapi
davranisina etkisinin incelenmesi amac¢lanmistir. Bu amagcla her bir modelin envanter
calismasinda bulunan oranda tasiyicit 6zellikte duvara sahip olmasi ve duvarlarin

tastyici olarak dikkate alinmamasi olmak tizere iki farkli hali modellenmistir.

Boylelikle her kat grubu i¢in iki farkli yonetmelik, iki farkli beton basing dayanimu,
iki farkli yanal donat1 ve iki farkli dolgu duvar durumu ile toplam on alti durum igin
modeller hazirlanarak her bir parametrenin yap1 performansina etkisinin

degerlendirilmesi hedeflenmistir.

Calismanin temel amagclarindan biri de bazi diizensizliklerin yap1 davranisina
etkilerinin degerlendirilmesidir. Bu sebeple model setinde referans olarak
aliabilecek diizenli bir yap1 ve goz Oniine alinan diizensizlik etkilerine sahip
modellerin bulunmasi Ongoriilmiistiir. Tablo 3.2°de g¢alisma kapsaminda dikkate
alman model diizensizlik durumlart verilmistir. Tabloda verilen diizensizlik
durumlar1 analizler sonucunda, s6z gelimi 1998 Deprem Y 6netmeligi esaslar1 dikkate
alinarak, belirlenmis degildir. Verilen diizensizlik halleri yapinin disaridan gozlem
yoluyla sahip olduguna kanaat getirilecek sekilde belirlenmistir. Ornegin zemin kat1
normal katlara oranla belirgin oranda daha yiiksek oldugu binalar yumusak kath
olarak ele alinmistir. Diizensizliklerin bu sekilde ele alinmasinin tez sonuglarinin
yapilarin sokaktan gozlem yoluyla degerlendirildigi deprem senaryosu hazirlama

calismalarinda kullanimini kolaylagtiracag diisiiniilmektedir.
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Tablo 3.2: Calisma kapsaminda incelenen model diizensizlik durumlari.

No | Model Belirteci | Model Agiklamasi

1 Ref Diizensizligi bulunmayan referans modeller
Zemin kat yliksekligi fazla olmasi sebebi ile yumusak katl
2 YKH
modeller
Zemin katta tagiyict duvar bulunmamasi sebebi ile
3 YKD
yumusak katli modeller
4 YKDH Zemin kat ytliksekligi fazla olmasi ve bu katta tastyici
duvar bulunmamasi sebebi ile yumusak katli modeller
Ortalama kapal1 ¢ikma alanina sahip, ¢ikma bdlgesinde
5 KC10 .
kirig bulunmayan modeller
Ortalama kapal1 ¢ikma alanina sahip, ¢ikma bdlgesinde
6 KCIB .
kiris bulunan modeller
7 KC20 Ortalama art1 yarim standart sapma kapali ¢ikma alanina
sahip, ¢ikma bolgesinde kiris bulunmayan modeller
2 KCOB Ortalama art1 yarim standart sapma kapali ¢ikma alanina

sahip, ¢cikma bolgesinde kirig bulunan modeller
Ortalama kapali ¢ikma alanina sahip, ¢ikma bolgesinde

9 KC10YK kiris bulunmayan ve zemin kat ytiksekligi fazla olmasi
sebebi ile yumusak katli modeller

Ortalama kapal1 ¢ikma alanina sahip, ¢ikma bdlgesinde
10 KCIBYK kiris bulunan ve zemin kat yiiksekligi fazla olmasi sebebi
ile yumusak katli modeller

Genel olarak ¢alisma kapsaminda ii¢ farkli kat sayisinin, her biri i¢in iki farkh
yonetmelik, iki farklt beton basing dayanimi, iki farkli yanal donati ve iki farkh
dolgu duvar durumu ve on farkli diizensizlik durumu degerlendirilmistir. Tezin
ileriki asamalarinda gerekli 6zellikleri tasiyan (DBYBHY-2007, 2007; FEMA-356,
2000) dolgu duvarlarin tasiyict Ozelliklerinin  dikkate alindigi modellerin
adlandirilmasinda Model Belirtecinin sonuna “.D” ifadesi konulmustur. Dolgu
duvarlarin tasiyici 6zelliklerinin dikkate alinmadigi durumlarda Model Belirtecinin

sonunda “.0” ifadesi yer almaktadir.

Dolgu duvarlarin katlar arasinda farkli oranda olmasi sebebiyle gerceklesen yumusak
kat modellerinin (YKD ve YKDH) dolgu duvarin tasiyict olarak dikkate alinmadigi
versiyonlart bulunmamaktadir. Boylelikle ¢aligma kapsaminda 432 adet {i¢ boyutlu

model her iki asal yonlerde yapilan 864 analiz ile degerlendirilmistir.

3.2 Referans Bina Modelleri

Elde edilen envanter bilgileri kullanilarak her bir yap1 grubunu temsil etmesi i¢in

referans modeller olusturulmustur. Farkli yil gruplar i¢in 1997 oOncesi ve 1998
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sonras1 yapilar i¢in aym1 mimariye sahip fakat tasiyici sistem o6zellikleri farkli
modeller hazirlanmistir. Boylelikle farkli yonetmelik sartlarinin yapi tastyici sistemi
lizerindeki etkisinin degerlendirilmesi amaglanmistir. Ug farkli kat grubu icin ii¢ adet
farkli mimari kalip planindan, iki farkli yil grubu da dikkate alinarak 6 referans

model elde edilmistir.

Mimari 6zellikleri belirlenen modeller yap1 stogu i¢inde yer alan degerler dikkate
almarak 1998 oncesi i¢in 1975 Afet Yonetmeligi, 1998 sonrasi i¢in 1998 Afet
Yonetmeligi’ne gore tasarlanmistir. Tasarimda 6zellikle kolon alaninin bina alanina
orani, tagiyici sistemde siireksizliklerin ve eleman donati oranlarinin elde edilen
envanter verileri ile uyumlu olmasina dikkate edilmistir. Tasarimda iilkemizde risk
grubunda yaygin olan 1. derece deprem bdlgesi ve Z3 zemin sinifi kullanilmastir.
Modellerin 1997 ve 1975 Yonetmelikleri’ne gore deprem taleplerinin bina agirligina

orani Tablo 3.3 ve 3.4’de verilmistir.

Tablo 3.3: 1998 Modelleri deprem talepleri.

Bina Periyot S (T) A (T) R F/'W
2 Katli 1997 0.178 2.5 1.0 8 0.125
4 Katli 1997 0.344 2.5 1.0 8 0.125
7 Katli 1997 0.484 2.5 1.0 8 0.125

Tabloda yer alan S(T), tepki spektrumu katsayisini, A (T), spektral ivme degerini ve

R, tastyict sistem davranig katsayisini, F/W bina yatay dayaniminin agirliga oranini

gostermektedir.
Tablo 3.4: 1975 Modelleri deprem talepleri.
Bina Tipi Periyot S K F/W
2 Kath 1975 0.202 1.00 1.00 0.10
4 Katl1 1975 0.409 1.00 1.00 0.10
7 Kath 1975 0.640 1.00 1.00 0.10

Tabloda yer alan S, yap1 dinamik katsayisi, K, yapr tipi katsayisint gostermektedir.

Daha sonra bu referans modeller degistirilerek envanter bilgileri yardimiyla
diizensizlige sahip modeller de elde edilmistir. Elde edilen modellere ait veriler ve bu
verilerin ve yap1 stogu igindeki degerleri Tablo 3.5-3.7°de, modellere ait kalip
planlar1 ise yazim kurallar1 geregi EK B’de verilmistir. Tasiyic1 6zellikte dolgu duvar

bulunan kisimlar1 kalip planlarinda tarali olarak gdsterilmistir.
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Kalip planlarindan da goriilecegi gibi yapilarin mimari sistemi simetrik diizende, esit

aks araliklan ile yap1 stogu i¢inde rastlanmayacak tarzda basit ve teorik bigimde

degildir. Aks araliklarinin ve modellerin mimari goriinlimiiniin yap1 stogun

icerisindeki modellere benzemesine azami dikkat gdsterilmistir.

Tablo 3.5: 2 katl mevcut yap1 stogu ve tez model degerleri.

Stok

Stok

Birim Ortalama Model Ortalama Model
Y1l Grubu A A B B
Proje Beton Dayanimi MPa 17 18 24 25
Proje Celik Dayanimi MPa 220 220 420 420
Period (Gros rijitlik) s - 0.202 -1 0.178
Zemin Kat h Yiiksekligi m 3.36 2.80 2.86 2.80
Normal Kat h Yiiksekligi m 2.91 2.80 2.82 2.80
Zem.Kat Alan m’ 127 130 136.20 130
Norma Kat Alani m’ 128 130 140.80 130
Norma Kat X Yonii Uzunlugu m 11.60| 13.00 11.38]| 13.00
Norma Kat Y Yonii Uzunlugu m 11.02] 10.00 11.90] 10.00
Zem. Kolon Alani / Zem.Kat Alani % 1.72 1.71 2.10 2.10
Top. Kolon Alani / Top. Bina Alanm % 1.77 1.71 2.05 2.04
X yonde Toplam Bosluksuz Duvar Uz. / m/
Toplam Kat Alani 100m* 8.80 8.38 2.20 231
Y yonde Toplam Bosgluksuz Duvar Uz. / m/
Toplam Kat Alani 100m? 10.30| 10.31 437 4.62
Zeminde X yonde Bosluksuz Duvar Uz. /| m/
Zemin Kat Alanm 100m* 8.38 8.38 2.31 231
Zeminde Y yonde Bosluksuz Duvar Uz./| m/
Zemin Kat Alant 100m? 10.30| 10.31 4.61 4.62
X yoniinde zemin kat siirekli ¢erceve adet/
sayisinin zemin kat alanina orani 100m* 2.09 231 1.46 231
Y yoniinde zemin kat siirekli ¢cergeve adet/ 201 1.54 210 1.54
sayisinin zemin kat alanina orani 100m’ ) ) ) )
Zemin H / Normal H 1.07 1.00 1.30 1.00
X Yoniinde kiris ile bagli olmayan kolon o 1.97 596 0.38 596
sayis1 / toplam kolon Sayisi
Y Yoniinde kiris ile bagli olmayan kolon o 2 64 596 0.09 596
sayis1 / toplam kolon Sayisi
Bir veya iki ucu saplama kiris sayis1 / o 16181 13.79 1960! 13.79

toplam Kkiris sayisi

Calisma kapsaminda ele alinan modellerden sadece 7 katli modeller Y yoniinde

simetrik haldedir. Bunun sebebi ise bu tiir yapilarda ortalama kat alaninin fazla

olmast ve genellikle ¢ift daire seklinde yapilmis olmalaridir. Her katta iki daire

olmasi durumunda dairelerin benzer plana sahip olmasi i¢in yapinin bir yonde

simetrik olmasi mimari olarak da gerekli olmaktadir. Bu tiir simetri yap1 stoguna

uygun oldugu i¢in ¢caligma kapsamindaki modeller de buna uygun hazirlanmistir.
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Tablo 3.6: 4 katl mevcut yap1 stogu ve tez model degerleri.

Stok

Stok

Birim Ortalama Model Ortalama Model
Yil Grubu A A B B
Proje Beton Dayanimi MPa 17 18 25 25
Proje Celik Dayanimi MPa 222 220 405 420
Period (Gros rijitlik) s -1 0.409 -1 0344
Zemin Kat h Yiiksekligi m 2.87 2.80 2.88 2.80
Normal Kat h Yiiksekligi m 2.78 2.80 2.77 2.80
Zem.Kat Alani m’ 131 150 161 150
Norma Kat Alani m’ 133] 150 164| 150
Norma Kat X Yonii Uzunlugu m 11.47] 15.00 13.29| 15.00
Norma Kat Y Yonii Uzunlugu m 12.54| 10.00 13.29] 10.00
Zem. Kolon Alani / Zem.Kat Alani % 1.85 1.85 2.20 2.20
Top. Kolon Alani / Top. Bina Alanm % 1.73 1.71 2.00 2.01
X yonde Toplam Bosluksuz Duvar Uz. / m/
Toplam Kat Alani 100m* 6.21 3-89 4.86 3-89
Y yonde Toplam Bogluksuz Duvar Uz. / m/
Toplam Kat Alani 100m? 10.38| 10.33 6.23| 10.33
Zeminde X yonde Bosluksuz Duvar Uz. /| m/
Zemin Kat Alan 100m* 3-89 3-89 4.45 >89
Zeminde Y yonde Bosluksuz Duvar Uz./| m/
Zemin Kat Alant 100m? 10.33| 10.33 6.12| 10.33
X yoniinde zemin kat siirekli ¢erceve adet/
sayisinin zemin kat alanina orani 100m* 1.83 1.33 2.16 133
Y yoniinde zemin kat siirekli ¢cer¢eve adet/ 1.88 200 237 200
sayisinin zemin kat alanina orani 100m’ ) ) ) )
Zemin H / Normal H 1.22 1.00 1.26 1.00
X Yoniinde kiris ile bagli olmayan kolon o 294 596 0.64 56
sayis1 / toplam kolon Sayisi
Y Yoniinde kiris ile bagli olmayan kolon o 1.86 0.00 0.34 0.00
sayis1 / toplam kolon Sayisi
Bir veya iki ucu saplama kiris sayis1 / o 23.94| 12.90 17371 12.90

toplam Kkiris sayisi

Tablolardaki mevcut yap1 stogu degerleri ile bina modellerinin degerlerinin yakin

olmasina ¢alisilmistir. Fakat baz1 degerlerin birbiri ile ilgili olmasi ve/veya tam say1

olmasi sebebi ile (siirekli ¢erceve orani, kiris ile bagl olmayan kolon sayisi, vb.), bu

degerler icin tam olarak uygunluk saglanmasi miimkiin olmamistir. Y6netmelikler

arasindaki farklarin tam olarak yansitilmasi ig¢in her iki grup yapmin da mimari

olarak ayni olmasi istenmektedir. Bu sebeple yapt mimari sistemine bagli bazi

degerler i¢in A ve B gruplar1 ortalama degerlerini her ikisine ve model mimarisine

uygun degerler secilmesi gerekmektedir (bosluksuz duvar miktarlar, siireksiz

cerceve, vb.). Bazi degerlerin ise daha sonra siireksiz modellerde dikkate alinacak

olmasi sebebiyle referans modeller i¢in farkli degerler dikkate alinmistir (zemin kat

yuksekligi, zemin kat-normal kat yiikseklik oranlari).
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Tablo 3.7: 7 katl mevcut yap1 stogu ve tez model degerleri.

. Stok Stok

Birim Ortalama Model Ortalama Model
Yil Grubu A A B B
Proje Beton Dayanimi MPa 17 18 29 30
Proje Celik Dayanimi MPa 243 220 416 420
Period (Gros rijitlik) s - 0.640 - 0.484
Zemin Kat h Yiiksekligi m 3.40 2.80 3.12 2.80
Normal Kat h Yiiksekligi m 2.78 2.80 2.79 2.80
Zem.Kat Alani m’ 224 254 297 254
Norma Kat Alani m’ 226| 254 300 254
Norma Kat X Yonii Uzunlugu m 16.40| 19.50 17.90| 19.50
Norma Kat Y Yonii Uzunlugu m 14.04| 13.00 16.49| 13.00
Zem. Kolon Alani / Zem.Kat Alani % 2.30 2.23 2.50 2.49
Top. Kolon Alani / Top. Bina Alanm % 1.81 1.80 2.31 2.30
X yonde Toplam Bosluksuz Duvar Uz. / m/
Toplam Kat Alani 100m* 331 330 4.06 330
Y yonde Toplam Bogluksuz Duvar Uz. / m/
Toplam Kat Alani 100m’ 6.88 6.88 6.38 6.88
Zeminde X yonde Bosluksuz Duvar Uz. /| m/
Zemin Kat Alan 100m* 6.55 330 383 330
Zeminde Y yonde Bosluksuz Duvar Uz./| m/
Zemin Kat Alan 100m’ 7:33 6.88 6.30 6.88
X yoniinde zemin kat siirekli ¢erceve adet/
sayisinin zemin kat alanina orani 100m* 1.23 118 131 118
Y yoniinde zemin kat siirekli ¢cer¢eve adet/ 129 118 142 118
sayisinin zemin kat alanina orani 100m’ ) ) ) )
Zemin H / Normal H 1.28 1.00 1.45 1.00
X Yoniinde kiris ile bagli olmayan kolon o 375 741 0.46 741
sayis1 / toplam kolon Sayisi
Y Yoniinde kiris ile bagli olmayan kolon o 3.06 0.00 0.38 0.00
sayis1 / toplam kolon Sayisi
Bir veya iki ucu saplama kiris sayis1 / o 26.04| 1429 2305| 1429

toplam Kkiris sayisi

3.3 Yumusak Kath Bina Modelleri

Yumusak kat son yillarda iilkemizde yasanan depremlerde betonarme binalarin

yikilma nedenlerinin basinda gelmektedir. (Adalier ve Aydingun, 2001; Dogangiin,

2004; Sezen ve dig. 2003). Bu diizensizlik diinyada da onde gelen hasar nedenleri

arasindadir. Bu nedenle bir ¢ok sismik degerlendirme raporunda yer almaktadir (A

summary report of the January 17 1995 Kobe Earthquake, 1995; Yoshimura ve

Kuroki, 2003; Goel, 2003)

Tez kapsaminda yumusak kat davranisinin goriilmesinin yaygin nedeni kullanim

amacinin farkli olabilmesi nedeniyle zemin kat yiiksekliginin fazla olmasi ve zemin

katta dolgu duvar miktarinin daha az olmasi olarak dikkate alinmistir. Daha 6nceki
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boliimde verilen envanter verileri dikkate alinarak zemin katin yiiksek oldugu durum
icin zemin kat yiiksekligi %30 oraninda arttirilarak yumusak kat modelleri

olusturulmustur. Bu modellerin isimlendirilmesinde “YKH” ifadesi kullanilmistir.

Diger yumusak kat durumunda ise binanin diger katlarinda envanter taramasi ile
belirlenen miktarda tasiyici1 dolgu duvar bulunmasina ragmen zemin katta hig tasiyici
ozellikte duvar bulunmadigi varsayilmistir. Ticari amagla kullanilan zemin katlarda
bir miktar dolgu duvar bulanabilmesine ragmen agik alan ihtiyaci sebebiyle bunlarin
2007 Deprem Yonetmeligi ve FEMA-356 gibi dokiimanlarda tasiyicilik agisindan
gerekli Ozellikte bulunmasi (bosluk orani ve konumu, kolon ve kiriglerle cevrili
olma) olasilig1 daha diisilk oranda ortaya c¢ikmaktadir (DBYBHY-2007, 2007;
FEMA-356, 2000). Bu modellerin isimlendirilmesinde “YKD” ifadesi kullanilmistir.

Bir diger olasilik olarak ta bu iki durumun birlikte bulunmasi goz oniine alinmis ve

bu modellerde “YKDH” bigiminde isimlendirilmistir.

3.4 Kapah Cikmaya Sahip Bina Modelleri

Ulkemizde bir ¢ok yapida imar mevzuatinin da adeta dzendirmesiyle zemin kat
istlindeki yapilarda kat alaninin arttirilmasi yoluna gidilmektedir. Bunun icin de
yapinin bir veya birka¢ kenarinda ¢ikmalar insa edilmektedir. Kapali ¢ikmalarin
binanin agirlik ve rijitlik merkezleri arasindaki farki biiyiitebilecegi, meydana gelen
agirlik artisinin binanin deprem davranisini etkileyecegi bilinmektedir. Gegmis
depremlerde bunun Orneklerine rastlanmistir (Dogangiin, 2004; Santiago ve dig.,

2003).

Agir ¢ikmalara sahip binalarin ge¢mis depremlerde diizgiin cepheye sahip binalara
oranla daha fazla hasara ugradiklari gdzlenmistir (Ozcebe, 2004; Sucuoglu ve
Yazgan, 2003). Giiney Ozcebe tarafindan hazirlanan Deprem Giivenliginin
Saptanmasi I¢in Yontemler Gelistirilmesi TUBITAK ICTAG YMAU 1574 Numarali
Aragtirma Projesi Sonu¢ Raporu’nda 3 ten fazla kath yapilar i¢in agir ¢ikmalar kisa

kolondan daha 6nemli bir olumsuzluk olarak 6ngoriilmektedir.

Kapali ¢ikma diizensizligi modellerinin hazirlanmasinda da daha once hazirlanan
bina envanter verileri kullanilmistir. Envanter calismasi sonucunda elde edilen ve
modellerde yer alan kapali ¢ikma oranlar1 ortalama, standart sapma (Std. Sap.), ve

degiskenlik katsayilar1 (CoV) Tablo 3.8’de verilmistir. A ve B grubu binalarda ayni

22



mimari 6zelliklerin kullanilabilmesi i¢in envanter degerleri her iki grup i¢in ortak

dikkate alinmistir. Kapali c¢ikmanin tasarimdan ziyade mimari ihtiyaglar

dogrultusunda giindeme gelmesi sebebiyle iki grup i¢in ortak degerler alinmasinin
onemli bir olumsuzluk teskil etmeyecegi diisiiniilmektedir. KC1 olarak belirtilen
modellerde kapali ¢ikma alani ortalama deger olarak, KC2 modellerinde ise daha
olumsuz durumu yansitmasi bakimindan kapali ¢ikma alani, ortalama degere yarim

standart sapma ilave edilerek dikkate alinmistir.

Tablo 3.8: Envanter ¢aligmasi ile tespit edilen ve modellerde kullanilan “kapali
¢ikma alani/kat alan1” oranlari

Kat Ortalama | Std. Sap. | CoV KC1 KC2
Sayisi (%) (%) (%) (%)
1-2 9.09 5.43 0.60 9.00 11.75
3-5 7.57 6.56 0.87 7.59 10.87
6+ 5.81 5.43 0.93 5.80 8.53

Kapali ¢ikma modellerine ait kalip planlar1 sematik olarak Sekil 3.1°de verilmistir.
Kapal1 ¢ikma bolgesi tarali olarak gosterilmistir. Referans modellerde yer alan dis
duvar yiikleri kapali ¢ikma bolgesinde tanmima uygun olarak ¢ikma uglarma

kaydirilmastir.

Kapali ¢ikma durumunda ¢ikma bolgesinde yer alan kolonlar1 birbirine baglayan
kiriglerin imal edilip edilmemesinin de yap1 davranisina etkisi olabilecegi
degerlendirilmektedir (Inel ve dig., 2009). Bu etkinin incelenebilmesi amaciyla
cikma boélgesinde yer alan kirislerin (Sekil 3.1°de tarali olarak yer alan kirisler)

bulundugu (KC1B, KC2B) ve bulunmadigi modeller hazirlanmistir (KC10, KC20).

Kalip planlarindan da goriilebilecegi gibi modeller sadece tek yonden kapali ¢ikmaya
sahip sekilde olusturulmustur. Kapali ¢ikma modelleri referans yapilara gore agirlik
artisgina da sahiptir. Bu sayede cikma etkisi bulunmayan yonde kapali ¢ikmanin
sadece agirlik artisi etkisi, diger yonde ise yapi tlizerindeki diger etkilerinin de
degerlendirilmesi miimkiin olabilecektir. Bdylelikle her iki asal eksen iginde
analizler yapilarak kapali ¢ikma etkilerinin oldugu ve sadece agirlik artisinin etkili

oldugu davranis durumlari elde edilmis olacaktir.
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Sekil 3.1 : Kapali ¢itkma modelleri kalip planlari
3.5 Yumusak Kat ve Kapah Cikmaya Sahip Bina Modelleri

Bir yapida hem yumusak kat etkilerinin hem de kapali ¢ikmanin birlikte bulunmasi
miimkiindiir. Bu sebeple zemin kat yiikseklik artis1 sebebiyle olusan yumusak kat ve
ortalama alana sahip kapali ¢ikma modellerinin birlikte bulundugu modellerde
olusturulmustur. Bu modeller “YKH” ile “KC1B” ve “KC10” modellerinin birlesimi
olarak diistiniilebilir. Bu sekilde “KCIBYK” ve “KCI10YK” model serileri

olusturulmustur.
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3.6 Dogrusal Olmayan Modelleme

Calismanin temel amaglarinda biri de yeni yiiriirlige girmis olan Deprem
Yonetmeligi uygulamalarinin zenginlestirilmesidir. Bu sebeple calismanin tim
sathalarinda bina modellerinin sismik davranis ve performansinin belirlenmesi
amaciyla dogrusal olmayan modelleri 2007 Deprem Y 6netmeligi (DBYBHY-2007,
2007) dikkate alinarak hazirlanmistir. Dogrusal elastik olmayan davranis eleman
uclarinda tanimlanan plastik mafsallar yoluyla modellenmistir. Mafsallarin
tanimlanmasi i¢in her elemanin kritik kesitlerinin moment egrilik iligkileri Mander
sargilt beton modeli ile hesaplanmistir (Mander vd., 1988). Bu moment-egirlik
iliskileri, nihai sekil degistirme kriterleri ve plastik mafsal boyu (L,=h/2, DBYBHY-
2007, 2007) kullanilarak her bir elemanin plastik donme kapasitesi ve mafsal

ozellikleri belirlenmistir.

Her bir model sargi bolgelerinde yonetmelige uygun donati diizeni ve 200 mm
aralikli ve ¢irozsuz olmak iizere iki farkli yanal donati durumu ve iki farkli beton
basing dayanimi dikkate alinarak hesaplanmistir. Beton sinifi olarak 1998 6ncesi
yapilarda BS16 (orta kalite) ve BS10 (diisiik kalite), 1998 ve sonrasi yapilarda BS25
(yiksek kalite) ve BS16 (orta kalite) Ongorilmiistiir. Boylelikle mevcut yapi
stogunda yaygin olarak goriilebilen yanal donati yetersizligi ve diisiik beton
dayanimi kusurlarinin davranisa etkisi de incelenmistir. Analizlerde SAP2000

programi kullanilmistir (SAP2000, CSI).

3.6.1 Plastik mafsallarinin tanimlanmasi

Bir plastik mafsalin tanimlanabilmesi i¢in Sekil 3.2’de verilen B, C, D, E (ve
performans kriterleri icin MN, GV, GC) noktalarinin koordinatlar1 belirlenmelidir.
Egilme mafsallarinda bu noktalarin tanimlanabilmesi i¢in moment-egrilik iliskisinin
bilinmesi gereklidir. Bu amagla her bir elemanin kritik kesitlerinde yanal donati
miktar1 dikkate alinarak oncelikle sargili beton birim sekil degistirme-dayanim
iligkisi belirlenmistir. Celik birim sekil degistirme-dayanim iliskisi DBYBHY-
2007°de onerilen sekilde dikkate alinmistir. Malzeme deformasyon- sekil degistirme
iligkileri kullanilarak elde edilen moment-egrilik iliskisi ve belirlenen siineklik

kriterleri kullanilarak egilme mafsallarinin deformasyon kapasiteleri belirlenmistir.
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Sekil 3.2 : Tipik dayanim sekil degistirme iligkisi

SAP2000 yaziliminda kullanicinin istedigi ozellikte mafsallarin direkt olarak
tanimlanmast miimkiin degildir. Yazilima tanimlanacak noktalarin dénme veya
egrilik degerlerinin girilmesi gereklidir. Bina modellerindeki kritik kesitlerde
moment-egrilik analizi gerektiren bu hesaplamalar yazarin da i¢inde bulundugu bir
ekip tarafindan bir TUBITAK projesi kapsaminda gelistirilen SEMAp adli bir
yazilimla gergeklestirilmistir (Ozmen ve dig., 2007; TUBITAK 105M024, 2008).
Yazilim sayesinde istenilen 6zellikte ve DBYBHY-2007’ye tam uyumlu olarak

mafsal bilgileri olusturulabilmektedir.

“B” noktasi, kesitin akma konumuna ulagtigi noktadir. Bu nokta kesitin akma
dayanimi ve egilme rijitligi ile belirlenir. B noktasindan sonra dogrusal 6tesi davranis
hakim olmaya baslamaktadir. “B”-“C” noktalar1 arasinda kesit kapasitesini korur
veya peklesirken, “C” noktasinda gogme konumuna ulasmaktadir. Bu noktadan sonra
kapasitede belli bir oranda diisme meydana gelir ve “D” noktasina ulagilir. “C”-“D”

arasindaki kapasite kaybi i¢in ¢esitli kaynaklarda belirli oranlar verilmektedir.

Bu c¢alismada “D” noktasindaki dayanim degeri FEMA-356 ve ATC-40
dokiimanlarinda 6ngoriildiigii gibi akma dayaniminin %?20’si olarak belirlenmistir
(FEMA-356, 2000; ATC-40, 1996). “D”-“E” arasinda diisen kapasitenin bir miiddet
daha korundugu ve “E” noktasinda kapasitenin tamamen kaybedilerek sifir oldugu

varsayilmaktadir.

MN (Minimum Hasar Sinir1), GV (Giivenlik Sinir1), GC (Go¢me Sinir1) i¢in beton ve
donat1 ¢eligi birim sekil degistirmesine bagl limit degerler DBYBHY-2007’de
verildigi sekli ile bu calismada dikkate alinmistir. Ancak c¢alisma yalniz yapinin

giiclendirilmesi amaci tasimadigindan yapinin goeme davraniginin
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degerlendirilebilmesi amaciyla C noktas1 i¢in de sekil degistirme sinir1 belirlenmistir.
D noktas1 deformasyon degeri C noktasi ile ayn1 dngoriilmiistiir (SAP2000, CSI). C
noktasi en list ¢cekirdek beton basing birim sekil degistirme limit degeri 0.03, ¢elik
donat1 ¢ekme birim sekil degistirme sinirt maksimum sekil degistirme kapasitesinin
%350’si (0.5&q,) olarak dikkate alinmustir (Priestley, 2000). En iist ¢ekirdek beton
basing sekil degistirme degerinin 0.04’{i asmas1 veya herhangi bir donatinin kopmasi
(es=esu) “E” noktasi olarak kabul edilmistir. Belirtilen beton ve gelik birim sekil

degistirme bagli kriterler Tablo 3.9°da 6zetlenmistir.

Tablo 3.9: Egilme mafsali hasar sinir kriterleri

Nokta Beton Birim Sekil Degistirme Celik Birim Sekil Degistirme
Ec s
B Akma dayanimi ve egilme rijitligi belirler
MN (€, )yn = 0.0035 (& )yn =0.01
GV | (e)ay =0.0035+0.010-(p, /p,,) < 0.0135 (g,)qy =0.04
GC | (€e)ge =0.0040+0.014(p, /p,,) <0.0180 (&¢)gc =0.06
C-D (8¢g)c =0.03 (g)c =0.5-¢,
E (8cg)p =0.04 ()b =&

Burada verilen; g.: beton birim sekil degistirme degeri, €.,: en dis beton lifi basing
birim sekil degistirmesi, €.: en dis ¢ekirdek lifi basing birim sekil degistirmesi, ps:
kesitte mevcut bulunana enine donati hacimsel orani, psp,: kesitte DBYBHY-2007"ye
gore bulunmasi gerekli enine donat1 hacimsel orani, &: ¢elik birim sekil degistirme

degeri, g,: nihai ¢elik birim sekil degistirme degerini ifade etmektedir.

Moment mafsallarina ek olarak, kolon ve Kkirislerde kesme mafsallar1 da
tanimlanmistir. Moment mafsallarindan farkli olarak, kesme mafsallarinda herhangi
bir siineklik hesaplanmamis, elemanlarin kesme kapasitelerine ulasir ulasmaz gd¢me
konumuna ulastigir varsayilmigtir. Kesme kapasiteleri TS500°e (2000) gore

hesaplanmistir.

Bir¢ok diger dogrusal olmayan analiz ile ilgili calismanin aksine analizlerde eleman
gbcmesi ile yeniden dagilim dikkate alinmaktadir. Elemanlarda dayanim kaybi veya
géocme durumunda elemanin tasidigi yiikiin kaldirilmasi ve diger elemanlara
aktarilmasi islemi analizlerde O©nemli oOl¢iide yakinsama problemlerine yol

agmaktadir. Ozellikle ¢cok katli modellerde saatlerce beklendikten sonra yakinsama
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problemleri nedeniyle analizler yarim kalmakta ve farkli ayarlarla tekrar yapilmasi
gerekmektedir. Bu sebeple caligmanin ¢ok 6nemli bir siiresi analizlerin tekrar tekrar

yapilmasina ayrilmstir.

3.6.2 Dolgu duvarlarin modellenmesi

Incelenen her bir model dolgu duvarlarin yap1 davranisina etkisinin dikkate alinmasi
amactyla her bir yap1 duvarlarin tasiyici eleman olarak dikkate alindig1 ve alinmadigi
iki farkli bicimde hazirlanmistir. Duvarlarin etkisi esdeger ¢apraz basing ¢ubuklar
kullanilarak yansitilmistir. Basing cubuklarinin 6zellikleri FEMA-356 ve 2007
Deprem Yonetmeligi (FEMA-356, 2000; DBYBHY-2007, 2007) dikkate alinarak

belirlenmistir.

Bir duvarin basing ¢ubugu olarak modellemede dikkate alinabilmesi i¢in kdsegen
uzunlugunun kalinligina oranit 30°dan kiigiik olmali, igerdigi bosluk orani duvar
alaninin %10’unu ge¢memeli ve boslugun konumu diyagonal basing cubugu
olusumunu engellememelidir (DBYBHY-2007). EK B’de verilen model kalip
planlarinda bu o6zelliklere sahip oldugu varsayilan duvarlar gosterilmistir. Duvar
dayanimi FEMA-356’da belirtildigi ve DBYBHY-2007’de donatisiz duvarlar i¢in
Denklem 7F.4’lin uygulanmasi ile goriilecegi gibi duvar yatay kesit alaninin, duvar
kesme dayanimi ile carpilmasi sonucu elde edilir. Duvarlar1 temsil eden esdeger
basing ¢ubuklarinin rijitlikleri FEMA-356 ve DBYBHY-2007’de verilen bagintilar

kullanilarak hesaplanur.

Duvar malzemesi bosluklu fabrika tuglasi olarak Ongoriilmiistiir. Duvar elastisite
modiilii 1000 MPa, basing dayanimi 1.0 MPa, kesme dayanimi 0.15 MPa olarak
dikkate almmistir (DBYBHY-2007, 2007). Duvarlarin dogrusal &tesi davranislari
FEMA-356 Boliim 7 kullanilarak modellenmistir. Buna gore dolgu duvarlarin sekil
degistirme kapasitesi duvarin yiikseklik/genislik oranina (narinlik) ve dolgu ile
cevresindeki cerceve elemanlarin dayanimlarinin oranina baglidir. Dolgu elemanin
narinlik orani arttif1 ve ¢evresindeki elemanlarin dayaniminin duvar dayanimindan
yiiksek oldugu oranda dolgu sekil degistirme kapasitesi artmakta; aksi durumda

azalmaktadir (FEMA-356, 2000; DBYBHY-2007, 2007).
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3.6.3 Eleman rijitlikleri

Egilme etkisindeki betonarme elemanlarin akma oncesi dogrusal davraniglari igin,
DBYBHY-2007°de verilen catlamis kesite ait egilme rijitlikleri kullanilmistir;
kirislerde 0.40EI,, kolonlarda N/(A.f4) < 0.10 olmasi durumunda 0.40El, ve
N/(Acfe) > 0.40 olmasi durumunda 0.80El,’dir. Kolonlar i¢in ara eksenel yiik

degerlerinde interpolasyon yapilmustir.

3.6.4 Artimsal itme analizi yiik sekli

Itme analizinde “modal yiik deseni” kullanilmistir. Taban kesmesi, toplanmis kat
kiitleleri ve modal analizden elde edilen modal kat deplasmanlarinin ¢arpimiyla
bulanan deger oraninda x- ve y- yonlerinde katlara dagitilmistir (DBYBHY-2007).
Yiikler kat hizalarinda agirlik merkezlerinden uygulanmistir. Analizlerde P-Delta

etkileri dikkate alinmistir.
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4. BINA DAYANIM OZELLIKLERININ BELIRLENMESI

4.1 Kapasite Egrilerinin Elde Edilmesi

Binalarin yatay kuvvet ve yerdegistirme dayanimlarmin belirlenmesi amaciyla
modellere artimsal statik itme analizi uygulanmistir. Bu analiz sonucunda modellere
ait yatay kuvvet ve cati yerdegistirme grafikleri elde edilmistir. Tiim grafiklerin
verilmesi yiiz sayfayr asacagindan yalniz referans modellere ait 1975 ve 1998
Yonetmelikleri modellerine ait grafikler tez yazim kurallari geregi Ek C’de
verilmigstir. Kapasite egrilerinde diisey eksende yatay dayanim bina agirlig ile, ¢ati
Otelenmesi ise bina yiiksekligi ile normalize edilerek verilmistir. Egrilerin
isimlendirilmesinde model Ozellikleri i¢cin Bolim 3’te  verilen “belirtecler”
kullanilmigtir. “K” dan sonra gelen sayilar sirasiyla kat adedini ve tasarim

[IP4]
S

yonetmeligini, “BS” den sonra gelen ifade beton sinifini, den sonra gelen “Yon”
ifadesi yanal donatinin ilgili yonetmelige uygun oldugu durumu, “20” ifadesi
sargilama bolgesinde yanal donati araliginin 20 cm ve kancalarin dikkate alinmadigi
durumu ifade etmektedir. En sonda yer alan “X” veya “Y” ifadesi analiz yoniinii

belirtmektedir.

4.2 Kapasite Egrilerinin iki Dogrulu Hale Getirilmesi

Kapasite egrilerinden akma dayanimi, periyot ve akma sonrasi rijitlik degerlerinin
tam olarak belirlenebilmesi icin egrilerin iki dogrulu hale getirilmesi gerekmektedir.
iki dogrulu hale getirme islemi tez amaglar1 dogrultusunda DBYBHY-2007 Béliim
7.C’ye gore yapilmistir. Bu yonteme gore yapi yatay kuvvet degerleri ilgili moda
katilan yap1 agirligi degerine, yerdegistirme degerleri de ilgili mod katki ¢arpanina
boliinerek yap1 esdeger tek serbestlik dereceli (SDOF) sisteme indirgenerek kapasite
egrisi modal kapasite diyagramina doniistiiriilmiis olur (Sekil 4.1). Esdeger SDOF
sistem degerleri kullanilarak elde edilen yerdegistirme talep degerleri ilgili modal
katki carpam1 ile c¢arpilarak c¢ok serbestlik dereceli (MDOF) sistem (bina)

yerdegistirme degerleri elde edilir.
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Sekil 4.1 : a) Cok serbestlik dereceli sistem (MDOF) kapasite egrisi, b) Tek
serbestlik dereceli sistem (SDOF) modal kapasite diyagrami

Tiim modellere ait iki dogrulu hale getirme sonucu bulunan ve diger bazi model
ozellikleri EK D’de verilmistir. Burada ve EK D’de, V bina taban kesme kuvveti, Vy
bina akma taban kesme kuvvet degeri, A bina ¢at1 yerdegistirmesi, Ay bina ¢at1 akma
yerdegistirme degeri, a modal ivme, d modal yerdegistirme, W yap1 sismik agirligini
(0lt yiikler art1 hareketli yiiklerin %30°u), H bina yiiksekligini, T ilgili yonde yap:
birinci mod ¢atlamis kesit periyot degerini, o ilgili yonde yap1 birinci mod kiitle
katilim oranini, PF ilgili yonde yap1 birinci mod katki ¢arpanini, a,; SDOF sistem
akma dayanim oranini, dy; SDOF sistem akma yerdegistirme degeri, Sqc DBYBHY-
2007 yonetmeligi spektrumu SDOF sistem elastik yerdegistirme talebi degerini, Ry,
birinci mod dayanim azaltma katsayisini, Cr; dogrusal elastik olmayan yerdegistirme
talebi ile elastik yerdegistirme talebi arasindaki oran1 veren birinci mod spektral yer
degistirme oranini, Sg dogrusal elastik olmayan yerdegistirme degerini ifade

etmektedir.

4.3 Bina Yerdegistirme Kapasitelerinin Belirlenmesi

DBYBHY-2007’de binalarin Hemen Kullanim (HK), Can Giivenligi (CG), Go¢gme
Oncesi (GO) performans seviyeleri icin farkli kriterler verilmistir. Bu kriterler
maddeler haline getirilerek her bir performans seviyesi i¢in asagidaki sekilde
numaralandirilmistir. Bu numaralandirmaya uygun olarak, modellerin verilen
kriterleri sagladig1 en biiylik cat1 6telenme degerleri (D) ve ilgili telenme degerinde
yatay kuvvet degerinin bina agirligina oram1 (F) EK E’de verilmistir. Tabloda daha
anlagilir olmas1 bakimindan binalarin 6telenme degeri bina yiiksekligi ile normalize
edilerek verilmistir. CG ve GO ii¢ numaral kriter aynidir. Bu sebeple GO 3 numarali

kriter tabloda verilmemistir.
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Grafiklerde 1yi ve kotii beton veya farkli yanal donati miktarina sahip modellerin
kapasite egrilerinin benzer oldugu durumlar olabilir, fakat ayni yerdegistirme
degerinde bu modellerin hasar durumlarinin ¢ok farkli oldugu gozlenmektedir.

4.3.1 Hemen kullanim performans seviyesi

Herhangi bir katta,

1- uygulanan her bir deprem dogrultusu i¢in yapilan hesap sonucunda kiriglerin en

fazla %10’u Belirgin Hasar Bolgesi'ne gegebilir.

2- kiris disindaki diger elemanlarinin tiimii Minimum Hasar Bolgesi’ndedir.

4.3.2 Can giivenligi performans seviyesi
Herhangi bir katta,

1- ikincil (yatay yiik tasiyict sisteminde yer almayan) kirisler hari¢ olmak iizere,

kirislerin en fazla %30’u ileri Hasar Bolgesi’nde olabilir.

2- Ileri Hasar Bolgesi'ndeki kolonlarin, her bir katta kolonlar tarafindan tasinan
kesme kuvvetine toplam katkis1 %20’nin altinda olmalidir. En iist katta ileri Hasar
Bolgesi’ndeki kolonlarin kesme kuvvetleri toplamimin, o kattaki tiim kolonlarin

kesme kuvvetlerinin toplamina oran1 en fazla %40 olabilir.

3- Ancak, herhangi bir katta alt ve iist kesitlerinin ikisinde birden Minimum Hasar
Sinir1 asilmis olan kolonlar tarafindan tasimman kesme kuvvetlerinin, o kattaki tiim

kolonlar tarafindan taginan kesme kuvvetine oraninin %30’u agsmamas1 gerekir.

4- Higbir eleman Go¢me Bolgesi’nde olamaz.

4.3.3 Gogme oncesi performans seviyesi
Herhangi bir katta,

1- ikincil (yatay yiik tasiyict sisteminde yer almayan) kirisler hari¢ olmak iizere,

kirislerin en fazla %20’si Go¢me Bolgesi’ne gegebilir.
2- Kirigler harig, higbir eleman Go¢me Bolgesi’nde olamaz.

3- Ancak, herhangi bir katta alt ve iist kesitlerinin ikisinde birden Minimum Hasar
Sinir1 asilmis olan kolonlar tarafindan tasimman kesme kuvvetlerinin, o kattaki tiim

kolonlar tarafindan taginan kesme kuvvetine oraninin%30’u agmamas1 gerekir.
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5. BINA YERDEGISTIRME TALEPLERINIiN BELIRLENMESI

5.1 Giris

Bina yerdegistirme taleplerinin belirlenmesinde iki yontem kullanilmistir. Bunlardan
ilki DBYBHY-2007de verilen dogrusal elastik olmayan yerdegistirme hesaplama
yontemi, digeri ise esdeger “tek serbestlik dereceli” (SDOF) sisteme indirgenen bina
modellerinin segili deprem kayitlar1 kullanilarak zaman tanim alaninda dogrusal

elastik olmayan dinamik analize tabi tutulmasidir.

5.2 DBYBHY-2007’ye Gore Yerdegistirme Taleplerinin Belirlenmesi

DBYBHY-2007’ye gore yerdegistirme talebinin belirlenmesi elastik yerdegistirme
talebinin belirli bir katsayr ile carpilarak dogrusal elastik olmayan yerdegistirme
talebine gevrilmesine dayanmaktadir (2007). Oncelikle ydnetmelikte verilen elastik
ivme spektrumu, elastik yerdegistirme spektrumuna c¢evrilmektedir. Bu spektrum
kullanilarak bina periyoduna karsilik gelen yerdegistirme degeri (spektral
yerdegistirme) belirlenir. Eger yapi1 periyodu yapmnin bulundugu zemine gore
belirlenen Ty degerinden biiyiikse “es yerdegistirme” kurali gecerlidir. Yapinin
dogrusal elastik olmayan spektral yerdegistirme talebi elastik spektral yerdegistirme
talebine esit kabul edilir. Eger yap1 periyodu Tp degerinden kiigiikse “es enerji”
kurali gecerlidir. Bu durumda yap1 akma dayanimina bagh bir katsayi ile c¢arpilarak
(Cr1) yapr elastik spektral yerdegistirme degeri, dogrusal elastik olmayan spektral

yerdegistirme degerine ¢evrilmis olmaktadir.

Goriildiigii gibi bu yonteme gore yapt yerdegistirme talebinin dogru sekilde
belirlenmesi yonetmelik elastik ivme spektrumunun ve elastik yerdegistirme ile
dogrusal elastik olmayan yerdegistirme arasinda gecis saglayan katsayiya (Cgi)
baglidir. Yonetmelikte yer alan bu yontemin degerlendirilmesi amaciyla ¢aligma
kapsaminda yer alan modellerin SDOF sisteme indirgenmis halleri dogrusal olmayan
dinamik analiz ile incelenmistir. Ger¢ek depremler kullanilarak yapilan bu analiz

sonugclari ile yonetmelik sonuglari karsilagtirilmistir.
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5.3 Dogrusal Olmayan Dinamik Analiz ile Yerdegistirme Taleplerinin

Belirlenmesi

Zaman tanim alaninda dogrusal elastik olmayan dinamik analiz ile depremlerin
frekans igerigi ve yiliklemenin dinamik karakterinin daha iyi yansitilmasi soz
konusudur. Bu sebeple yonetmelikte yer alan metoda karsi iistlinliiglinden séz
edilebilir. Calisma kapsaminda modellerin esdeger SDOF halleri analiz edilmistir.
Analizlerde BiSpec programi kullanilmistir (Hachem, BiSpec). Modellerin SDOF
sisteme doniistiiriilmesi DBYBHY-2007, FEMA-356 ve FEMA-440 dokiimanlarinda
ortak yer alan sekilde dayanim degerlerinin birinci mod etkin kiitle, yerdegistirme
degerlerinin ise birinci mod katki c¢arpanina bdliinmesi ile gerceklestirilmistir

(FEMA-356, 2000; FEMA-440, 2005; DBYBHY-2007, 2007).

Analizlerde 264 adet gercek ivme kaydi kullanilmistir. fvme kayitlari PEER web
sitesinden alinmistir (PEER,  http://peer.berkeley.edu). DBYBHY-2007°de dort

farkli zemin smifi yer almaktadir. Bu zemin smiflarinin belirlenmesinde zemin
sikillkk, dayanim ve rijitligine goére belirlenmis zemin  gruplarindan
yararlanilmaktadir. Bir ¢ok diger zemin siiflandirma metodunun aksine (FEMA-
356, 2000) yonetmeligimizde iist zemin tabakasinin kalinligi da 6nemlidir. Fakat
deprem kayitlarinin alindig1 kaynaklarda bu tiir bir siniflandirma yer almamaktadir.
Bu sebeple DBYBHY-2007de yer alan zemin gruplar1 kayma dalgasi hizlarindan
yararlanilarak USGS zemin siiflandirma sistemi ile yonetmeligimiz sistemi arasinda
en uygun eslestirmeler yapilmaya calisilmistir. Buna gore Z1, A grubu; Z2, B grubu;
73, C grubu; Z4, D grubu zemin ile eslestirilmistir.

USGS zemin smiflandirilmast en {ist 30 m zemin tabakasi ortalama kesme dalgasi
hizina gore yapilmaktadir. Buna gore ortalama kesme hizi 750 m/s den biiyiik
zeminler A grubu, 750-360 m/s arast B grubu, 360-180 m/s arast C grubu, 180
m/s’den diisiik zeminler ise D grubunda yer almaktadir. Fakat D grubu zeminlerde
baz1 biiylikliikler i¢in bulunabilen ivme kaydi sayis1 oldukca azdir. Bu sebeple bu
calismada dalga hiz1 180-200 m/s arasinda bulunan ve ayn1 zamanda taban kayasi

derinligi fazla, genis vadi zeminler de D grubunda degerlendirilmistir.

DBYBHY-2007de 50 yilda asilma olasilig1 %50, %10 ve %2 olmak iizere ii¢ farkl
deprem seviyesi tanimlanmistir. Bunlarin spektrum degerleri yonetmelikte verilen 50

yilda asilma olasiligt %10 olan deprem spektrumunun asilma olasiligi %50 olan
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deprem icin yarisi, asilma olasiligt %2 olan deprem i¢in ise 1.5 kati oldugu
belirtilmistir. Bu durumda 1. derece deprem bdlgesi i¢cin maksimum yer ivmesi
(PGA) degerleri asilma olasilig1 %50 olan deprem i¢in 0.2g, asilma olasilig1 %2 olan
deprem i¢in ise 0.6g olarak degerlendirilebilir. Bu sebeple ¢alisma kapsaminda
ortalama PGA degerleri 0.2g, 0.4g ve 0.6g olan ii¢ farkli deprem biiyiikliigii ve dort
farkli zemin grubu olmak iizere 12 grup deprem kaydi dikkate alinmigstir. Bu gruplara
ait deprem kaydi adedi, grupta yer alan minimum ve maksimum yer ivmesi degerleri
ile grup ortalama degerleri Tablo 5.1°de verilmistir. Her bir grupta yer alan
depremlerin PGA degerlerinin ivme gurubu degerinden fazla farkli olmamasi ve

ortalama degerinin de grup PGA degeri ile ayni olmasina 6zen gosterilmistir.

Tablo 5.1: Gruplara gore kullanilan ivime kayit degerleri

Ivme Grubu | Zemin Grubu | Adet Min. | Maks. (g) | Ort. (g)
A 10 0.137 0.251 0.202
0.2 B 20 0.170 0.255 0.200
C 52 0.147 0.251 0.200
D 11 0.119 0.274 0.199
A 14 0.300 0.502 0.403
0.4g B 34 0.324 0.503 0.400
C 47 0.313 0.506 0.399
D 13 0.315 0.501 0.400
A 11 0.503 0.700 0.602
0.62 B 23 0.509 0.711 0.603
C 16 0.516 0.704 0.599
D 13 0.500 0.702 0.601

Bazi zemin gruplart i¢in istenilen ivme aralifinda kayit sayisinin az olmasi nedeni ile
farkli ivme degerindeki depremlerin Ol¢eklendirilmesi yoluna  gidilmistir.
Olgeklendirme degerinin miimkiin oldugunca bire yakin olmasina c¢alisilmistir. Baz1
deprem gruplarinda ise ¢ok sayida deprem bulunmasi sebebiyle daha fazla sayida
kayit i¢in analiz yapilarak daha giivenli sonuclarin alinmasma ¢alisilmistir.
Calismada kullanilan toplam 264 ivme kaydinin ait oldugu deprem, istasyon, 6lgek
degeri, zemin grubu, ilk 30 m kesme dalgasi hiz1 ve PGA degerleri EK F’de

verilmistir.

Yalniz C grubu depremler ve DBYBHY-2007 Z3 grubu zemin i¢in bina deprem
talepleri EK G’de verilmistir.
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6. YAPISAL PARAMETRE iLiSKiLERININ DEGERLENDIRILMESi

6.1 Genel

Cok sayida ve farkli 6zellikteki betonarme yapr modellinin incelenmesine dayanan
calisma sonuglarinin iki ana boliimde degerlendirilmesinin  uygun olacagi
diistiniilmiistiir. Bu bdliimde modellerin yapisal 6zelliklerinin birbiri ile iliskileri
hakkinda genel fikir verebilecek grafik ve denklemlerin olusturulmas: yoluna
gidilmistir. Boylelikle cesitli parametrelerin birbirine gore degisim ve etkilesimi

incelenebilecektir.

Sonraki boliimde ise modellerde yeralan parametre ve olumsuzluklarin referans
model ile karsilastirilmasi yapilmistir. Bu sayede calisma kapsaminda incelenen
diizensizlik ve olumsuzluklarin yap1 davranisina etkileri sayisal olarak da ortaya

konmus olacaktir.

6.2 Yapisal Parametre iliskileri

Yap1 periyodu, talebi yansitan kiitle ve kapasiteyi olusturan tasiyici elemanlarin
ozellikleri ile dogrudan ilgili rijitlik degerinin etkilesimi ile olusmaktadir. Bu sebeple
yap1 davranigini yansitan en kapsayici parametre olarak goriilebilir. Calismada farkl
yapisal Ozellikler ile ilgili grafik ve denklemlerin verilmesinde genel olarak yapi

periyodu ile diger parametreler arasinda iliski kurulmustur.

Elde edilen denklemler zaman zaman diisiik korelasyona sahip olabilmekte ve/veya
veriler denklemlerden Onemli sagilma gosterebilmektedir. Yazarin verilen tim
denklemelerin gegerliligi konusunda bir iddias1 yoktur. Verilere egri atanmasi islemi
esas olarak parametrelerin birbiri ile iligkisinin anlagilmasi ve genel egilimin
incelenmesi amacini tagimaktadir. Bu sebeple karsilasilan diisiikk korelasyon veya
denklemden sac¢ilma bu amaca engel teskil etmemektedir. Bununla birlikte 6zellikle
korelasyon katsayisinin yiiksek oldugu durumlarda verilen denklemler yoluyla analiz
edilmeden bir parametresi bilinen yapilarin 6zellikleri ile ilgili tahminde bulunulmasi

kolaylagmis olacaktir.
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Veri setlerinde bazi durumlarda farkli denklem tiplerinin bir parcada olsa yiiksek
korelasyon katsayisia sahip olmasina ragmen genel olarak dogrusal ve iis (A.x")
denklem tipleri tercih edilmistir. Bunun sebebi diger denklem tiplerinde (6rnegin
tistel: A.B") veri siirlarinda denklemlerin ani degisim gostererek anlamsiz yonlerde
egilim gostermesidir (listel denklemlerde asir1 yiikselme gibi). Dogrusal ve iis
denklem tipleri daha ¢ok ana trendi koruma yoniinde egilime sahip oldugundan bu

denklem tiplerine agirlik verilmistir.

6.2.1 Yap1 periyodu bina kat adedi iliskisi

Caligma kapsaminda binalar ile ilgili bir ¢ok parametrenin yapi periyodu ile degisimi
incelenmistir. Calismada ele alinmayan benzer icin de bu parametreler ile ilgili
tahminde bulunulabilmesi acisindan bina periyodu ile binada bulunan kat adedi
verisinin iligkisinin degerlendirilmesinin faydali olacag: diigiiniilmiistiir. Kat adedi
periyot ile yiiksek korelasyona sahip ve tanimlanmasi olduk¢a kolay bir
parametredir. Calismada kullanilan modellere ait kat sayilar1 ve periyot araliklarina

diisen model sayilarinin toplama oranimi1 gosteren grafikler Sekil 6.1 ve 6.2°de

gosterilmektedir.
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Sekil 6.1 : AY-75 yapilari igin farkli kat adetleri i¢in modellerin periyot dagilimi

Grafikler iizerinde her kat grubu i¢in periyotlarin ortalama degerleri ve standart
sapmalart kullanilarak normal dagilim egrileri ¢izilmistir. Bu egrilere gore

modellerin periyot degerlerinin normal dagilima uygunlugu incelenebilir. Her kat ve
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yil grubu setleri icin periyot degerlerinin ortalama (Ort.), standart sapma (Std.) ve
degiskenlik katsayilar1 Tablo 6.1°de verilmistir.

Sekil 6.1 ve 6.2°de goriildiigii gibi kat adedi artis1 ile degiskenlik katsayis1 azalmakta
ve modellerin periyot dagilimlart normal dagilima yakinlagmaktadir. Farkli

yonetmelik modellerinin degiskenlik katsayilar1 benzerlik géstermektedir.

0.30 - = K2-98
= K4-98
= K7-98

o ©
N
. o

Model Orani
o
)

0.05

0.00

0.10 0.30 0.50 0.70 0.90 1.10
T(s)

Sekil 6.2 : AY-98 yapilar i¢in farkl kat adetleri i¢in modellerin periyot dagilimi

Tablo 6.1: Kat ve yi1l gruplar i¢in periyot degeleri ile ilgili istatistiki bilgiler

K2 K4 K7
Ort. | Std. | Cov. [Ort. [ Std. | Cov. | Ort. | Std. | Cov.
AY-75 10.3210.06]0.18 {0.61]0.09]0.15{0.85]0.07{0.09
AY-98 ]10.2810.05]0.18 {0.49]0.08]0.16(0.68]0.05{0.07

Calismada kullanilandan farkli kat adedine sahip binalarda periyot degerinin tahmin
edilebilmesi i¢in kat adedi ile periyot iligkisi incelenmistir. Buna ait grafik Sekil
6.3’de verilmistir. Caligmada verilen parametre degerlerinin bir bina i¢in kullanilmak
istenmesi durumunda burada verilen ortalama, standart sapma ve denklemler fikir
verici olabilir. Genel olarak bilinen bina kat adedinin 0.1 ile ¢arpilmasi ile bulunan
degerin kullanilmasi yaniltict olabilir. Burada verilen periyot degerleri ¢atlamig kesit
rijitligi igin verilmektedir. Ozellikle eksenel yiikiin diisiik oldugu az katl yapilarda

catlama ile kesit ve dolayisiyla da bina rijitligi onemli oranda azalabilmektedir.
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Tablo 6.1°de verilen 2 katli yap1 periyotlarinin 0.2 (0.1x2=0.2) degerinden 6nemli

oranda fazla olmas1 bu durumun bir yansimasidir.

120 1 X 75
1.00 - + 98 y=0.189x0-79
. Tum R2=0.883
w_on |- Us(75) X
=0.80 Jsirs) g
2. A y=0.178x0759
5 0-60 1 ——Us(Tim) . R?=0.832
a
040 - N . y = 0.169x0728
R?=0.872
0.20 -
0.00 T T T T T T T T
1 2 3 4 5 6 7 8 9
Kat Adedi

Sekil 6.3 : Kat adedi yap1 periyodu iligkisi

6.2.2 Yatay dayanim

Bina yatay dayanim orani (akma dayaniminin bina sismik agirligina orani) ile yap1
periyodu iliskisi Sekil 6.4’de verilmistir. Elde edilen nokta verilere iissel bir denklem
ile egri atanmistir. Sekilde de goriildiigii gibi yap1 periyodu ile yatay dayanim degeri
arasinda yiiksek bir korelasyon degeri (R*=0.873) mevcuttur. Diisiik periyot degerine
sahip yapilar daha yiliksek yatay dayanim oranma sahipken, yiiksek periyot
degerlerine gidildikce dayanim orani azalmaktadir. Diisiik periyot degerine sahip
binalar genel olarak az kathi binalardir. Bu tip yapilarda eleman tasariminda
yonetmelik minimum kosullar1 daha kritik degerler verebilmekte ve bu sebeple
dayanim fazlalig1 daha biiyiik degerlere ulagsmaktadir. Ayrica bu az kath yapilarda
bulunan dolgu duvarlar goérece daha kiiciik tasiyici elemanlar sebebiyle dayanim
oranina daha biiylik katkida bulunmaktadir. Degerlerin 0.1 civarinda yataylastig
goriilmektedir. Bu deger 1998 Afet Yonetmeligi minimum yatay dayanim oranidir.
Bu degerin altinda orana sahip modeller ¢esitli diizensizlik ve/veya olumsuzluklara

sahiptir.
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Sekil 6.4 : Bina yatay dayanim oran1 yapi periyodu iligkisi

6.2.2.1 Farkh duvar ve yonetmelik durumlarinda yatay dayamim

Binanin yapildigi yonetmelik sartlar1 ve duvar elemanlarin tastyici olarak ele
modellerin birlikte dikkate alinmast durumunda bu etkilerin yansitilmis oldugu
sOylenebilir. Fakat yonetmelik sartlar1 ve duvar dayaniminin dikkate alindigi ve
alimmadig1 durumlarin ayr1 ayri incelenmesi korelasyon katsayisini arttirmakta ve
elde edilen denklemlerin daha dogru degerler vermesini saglamaktadir. 1975 ve 1998
yonetmelikleri modellerine ait periyot-dayanim grafigi ve iissel iligki ile atanan
denklem egrileri Sekil 6.5°de verilmistir. Duvar dayaniminin dikkate alindigi ve
almmadig1 durumlar icin 1975 ve 1998 yonetmelikleri modellerine ait periyot-

dayanim grafikleri ise Sekil 6.6 ve 6.7°de verilmistir.

Verilerin daha fazla gruba ayrilmasi ile denklemlerin korelasyon katsayisi
artmaktadir. Yonetmelik sartlarinin dayanim oranina 6nemli ol¢iide etkisi oldugu
gbozlenmektedir. Benzer periyotlara sahip 1998 yonetmeligi modelleri, 1975
yonetmeligi modellerinden ortalama %17 ile %70 oraninda daha fazla yatay dayanim
oranina (yatay dayamim/sismik agirlik) sahiptir. Periyot degeri arttikca ve yatay
dayanim orami azaldik¢a fark daha belirgin hal almaktadir. 1975 yd6netmeligi
modellerinde %7.8’e varan oranlarda yatay dayanim orani degerleri goriiliirken 1998

yonetmeligi modellerinde en diisiik deger bunun iki katindan fazla olarak %16.1’dir.
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Sekil 6.5 : AY-75 ve AY-98 modelleri i¢in yatay dayanim oran1 yap1 periyodu
iligkisi
Duvar dayanimi etkisi incelenecek olursa (Sekil 6.6 ve 6.7) Ozellikle 1975
yonetmeligi modellerinde periyot degeri arttikca duvarlarin dikkate alinmasinin
dayanim tizerindeki etkisinin azaldigi egrilerin yakinlagsmasindan anlasilmaktadir.
1998 yonetmeligi modellerinde duvarli ve duvarsiz modellere ait egriler daha paralel
goriilmektedir. Fakat egrilerin yataylagsmasi sebebiyle periyot degeri arttikga ayni

periyot degerinde duvarlarin dayanim tizerindeki etkisi azalmaktadir.
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Sekil 6.6 : AY-75 modelleri i¢in yatay dayanim orani yap1 periyodu iliskisi
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Sekil 6.7 : AY-98 modelleri i¢in yatay dayanim orani yap1 periyodu iligkisi

Farkli yonetmelik ve kat gruplar i¢in duvarli ve duvarsiz modeller ortalama yatay

dayanim oranlar1 Tablo 6.2’de verilmistir. Grafiklerde goézlenen egilimler tablo

degerlerinde de goriilmektedir.

Ayni kat gruplan i¢in AY-98 modelleri AY-75 modellerinden (duvarli durumlar
dikkate alinirsa) 2 katli modeller i¢in 1.34, 4 katli modeller icin 1.66 ve 7 kath
modeller i¢in ise 1.89 kat daha fazla yatay dayanima sahiptir. Ortalama oran 1.52

seviyesindedir.

Duvarli AY-75 modelleri duvarsiz AY-75 modellerinden ortalama olarak %28 daha

fazla dayanima sahiptir. Bu oran daha giiclii elemanlara sahip AY-98 modellerinde

%19 seviyesindedir.

Tablo 6.2: Farkli yonetmelik ve kat gruplari i¢in duvarli ve duvarsiz modeller

T(s)

ortalama yatay dayanim oranlari

K2 K4 K7 | Ortalama

AY-75 | 0308 | 0.146 0.100 0.18
AY-75.D | 0.406 | 0.191 0.123 0.24
Fark 0.098 | 0.045 0.023 0.06
Oran 1.318 | 1.305 1.230 1.28
AY-98 | 0.450 | 0.261 0.204 0.31
AY-98.D | 0.546 | 0.317 0.233 0.37
Fark 0.097 | 0.056 | 0.028 0.06
Oran 1.215 | 1.213 1.137 1.19
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Kat sayisinin artis1 ile betonarme elemanlar giiclendiginden kat sayisindan bagimsiz
olan duvar elemanlarin etkisi azalmaktadir. Bu Tablo 6.2°de “Fark” satirinda yer alan
degerlerinden agik¢a anlasilmaktadir. Kat sayisi arttikca yatay dayanim orani
azaldigindan “Oran” degerlerinde trend ayni olsa da o6zellikle 2 ve 4 katli modeller

arasinda daha az belirgin durumdadir.

6.2.3 Dayamim Fazlah@

Mevcut betonarme yapilarin dayanim fazlaligi degeri mevcut yapilar ile ilgili
dayanim azaltma katsayisinin belirlenmesi gibi ¢esitli ¢calismalar i¢in énemlidir. Bu
sebeple caligma kapsaminda ele aliman modellerin dayanim fazlaligi katsayisi
incelenmistir. Burada verilen dayanim fazlalig1 katsayis1 modellerin sahip oldugu
yatay dayanimin DBYBHY-2007 (AY-98 ile ayni) referans yapilarin tasariminda
oldugu gibi 1. derece deprem bolgesi (0.4g) Z3 zemin sinifi taban kesme taleplerine
oranidir. Taban kesme talep degerlerinin hesabinda sadece yoOnetmelik ivme
spektrum degeri dikkate alinmig, yonetmelik¢ce verilen alt sinir olan agirligin
%10’undan diisiik olmama sart1 yap1 periyodu ile iliskinin siirdiiriilmesi adina goz

Oniine alinmamustir.

Yapilar betonarme g¢erceve oldugundan ve tasarim amaci siinek sistem varsayilarak
tasiyici sistem davranisg katsayisi olarak (R) 8 degeri kullanilmigtir. R=8 degerinin
kullanilmas1 kétii detaylandirma ve beton dayanimina sahip AY-75 yapilarinin siinek
olarak varsayildigini gostermez. YOnetmelik talebi sadece bir referans noktasi olarak
dikkate alimmuistir ve ilgili yapinin bu degerin ka¢ kat1 yatay dayanim degerinde
oldugu belirlenmistir. Sirasiyla AY-75 ve AY-98 modelleri i¢in yap1 periyodu, yatay
dayanim fazlalig1 katsayist iligkisi Sekil 6.8 ve 6.9°da verilmistir.

Her iki grafikte de goriildiigii gibi dayanim fazlalig1 katsayisi periyot degeri arttik¢a
azalmaktadir ve her iki grafik i¢inde yliksek korelasyon katsayisina sahiptir. AY-75
modelleri 4.22 ile 0.976 arasinda dayanim fazlalig1 katsayisina sahip iken AY-98
modellerinde bu degerler 5.74 ile 1.62°dir. AY-75 modellerinde ortalama deger
1.847 iken, AY-98 modellerinde 2.771 seviyesindedir. Bu degerlere gore AY-98
yapilar1 AY-75 yapilarindan %50 daha fazla dayanim fazlalig1 katsayisina sahiptir.
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Sekil 6.9 : AY-98 modelleri dayanim fazlalig1 katsayis1 yap1 periyodu iliskisi

6.2.4 Akma yerdegistirme degeri

Yapilarin akma yerdegistirme degerleri siineklik gibi bazi parametrelerin
belirlenmesinde 6nemli olabilir. Bu sebeple akma yerdegistirme degeri ile yapi
periyodu iliskisi degerlendirilmistir. Degerlendirmede akma aninda cati
yerdegistirmesi ve cati goreli Otelenme degeri (cati Otelenmesi/bina yiiksekligi)

incelenmistir. Akma ¢at1 yerdegistirme degerleri farkli yonetmelik gruplart i¢in Sekil
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6.10 ve 6.11°de, akma ¢at1 goreli Otelenme degerleri ise Sekil 6.12 ve 6.13°de

verilmistir.

Cat1 yerdegistirme degerleri i¢in tiim kat gruplan i¢in benzer trendin goriilmesi
sebebiyle hepsi icin tek bir egilim ¢izgisi ve denklem verilmistir. Egrilerin

korelasyon katsayilarinin ytiksekligi de bu varsayimi desteklemektedir.
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Sekil 6.10 : AY-75 modelleri akma cat1 yerdegistirmesi yap1 periyodu iliskisi
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Sekil 6.11 : AY-98 modelleri akma ¢at1 yerdegistirmesi yap1 periyodu iligkisi
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Cat1 goreli 6telenme degerleri ile periyot degeri arasinda ise 6énemli bir korelasyon
bulunmamaktadir. Degerlerin degisen periyot ile yaklasik sabit kaldig1 sekilden de
anlagilmaktadir. Kullanim kolaylig1 ve yatay trende de goz Oniine alinarak farkl
yonetmelikler icinde yer alan kat gruplan i¢in tek bir akma goreli Gtelenme degeri
belirlenmesi yoluna gidilmistir. Bunun i¢in hatalarin karelerinin toplami minimum
olacak sekilde AY-75 ve AY-98 binalar1 i¢in sabit ¢at1 goreli dtelenme degerleri
arastirilmistir. Bu degerler AY-75 i¢in %0.19, AY-98 yapilari i¢in ise %0.21 olarak

bulunmustur.
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Sekil 6.12 : AY-75 modelleri akma goreli 6telenme degeri yapi1 periyodu iligkisi
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Sekil 6.13 : AY-98 modelleri akma goreli telenme degeri yap1 periyodu iligkisi
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Sekil 6.12 ve 6.13’te verilen sabit ¢izgilerin iistiinde yer alan degerlerin daha fazla
oldugu ve cizgilerin daha yukarda olmasi gerektigi izlenimine varilabilir. Fakat
cizgilerin altinda yer alan veriler daha sik yer almakta ve yogunluktan dolay1 st iiste

bulunmaktadir.

Cizgilerin asagida yer almasinin bir sebebi de 6zellikle 7 katli modeller i¢in akma
goreli Otelenme degerinin daha diisiikk olmasidir. Cati yerdegistirme ve goreli
otelenme degerleri ortalama (Ort.), standart sapma (Std.) ve degiskenlik katsayisi
(Cov.) degerleri Tablo 6.3’te verilmistir. Her iki yonetmelik grubu i¢in de en kiigiik
akma goreli 6telenme degerleri 7 katli binalarda bulunmaktadir. Akma olay1 genel
olarak daha biiylik kuvvetlere maruz alt katlarda meydana gelmektedir. Cerceve
yapilarin ilk mod sekli diisiiniiliirse iist katlara dogru goreli Gtelenme degerleri
azalmaktadir. Bu da alt katlarda yer alan daha biiyiik goreli 6telenmelerin c¢ati katina
daha diisiik oranda etki etmesine yol agmaktadir. Bu sebeple c¢ok katli yapilarda
goreli otelenme degerleri azalmaktadir. Daha rijit olan AY-98 yapilarinda bu etki

daha az goriilmektedir.

Tablo 6.3: Farkli yonetmelik ve kat gruplari i¢in akma cat1 yerdegistirme ve goreli
Otelenme degerleri

K2 K4 K7
Otelenme| Cati Otelenme Cat1 Otelenme Cat1
Orani (%)| Yerd. (m) | Orani (%) | Yerd. (m) | Oran1 (%) | Yerd. (m)
Ort. | 0.195 0.012 0.194 0.022 0.173 0.035
AY-75|Std. | 0.022 0.002 0.021 0.003 0.012 0.002
Cov.| 0.112 0.160 0.108 0.112 0.071 0.071
Ort. | 0.209 0.013 0.220 0.025 0.205 0.041
AY-98|Std. | 0.028 0.002 0.032 0.004 0.009 0.002
Cov.| 0.132 0.179 0.145 0.149 0.045 0.053

6.2.5 Dogrusal olmayan yerdegistirme kapasitesi

Yerdegistirme kapasitesi degeri yapinin sismik yiiklere karsi yeterli giivenlik
seviyesinde olmasinin anahtar parametrelerinden biridir. Yanal donatt durumu ve
beton dayanim degeri yatay dayanim iizerinde biiyiik etkiye sahip degildir. Bu
parametreler dikkate alinmadan elde edilen periyot-dayanim iligkilerinde yiiksek
korelasyon katsayilar1 bulunmast da bu durumun bir gostergesidir. Fakat yanal donati

durumu ve beton dayanim degeri yerdegistirme kapasitesi {izerinde dnemli derecede
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etkilidir. Bu parametreler ve deprem yonetmelikleri ile farkli performans

seviyelerinde cat1 yerdegistirme kapasiteleri iliskisi bu boliimde incelenmistir.

Karsilagtirmalarda zaman zaman beton dayanimi ve/veya etriye durumlar arasindaki
farklarda her bir sete ait ortalama yerdegistirme kapasitesinden bahsedilmektedir.
Calisma kapsaminda ele alinan her bir modelin farkli beton dayanimi ve etriye
durumu i¢in davranisi incelenmistir. Bu sebeple farkli beton dayanimi ve etriye
setlerinde aynm1 modellere ait degerler bulunmaktadir. Bu durumda setlere ait
ortalama yerdegistirme kapasitesi degerinin o setin siinekligi ile ilgili fikir

verebilecegi Ongorillmiistiir.

6.2.5.1 Hemen Kullanim yerdegistirme kapasitesi

DBYBHY-2007’de Hemen Kullanim seviyesi i¢in kolon ve kirigler ile ilgili 2 farkh
sart verilmektedir. Bu sartlardan kritik (daha diisiik yerdegistirmede gergeklesen)
olan ile yap1 periyodu arasindaki iligki farkli yonetmelik, beton ve etriye durumlari

i¢in Sekil 6.14-6.17°de verilmistir.
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Sekil 6.14 : AY-75 BS10 modelleri i¢in hemen kullanim seviyesi ¢at1 Gtelenmesi
yap1 periyodu iliskisi

Hemen Kullanim seviyesi daha ¢ok elemanlarin akma durumu ile ilgili oldugundan
sekil degistirme kapasitesinden c¢ok dayanim ile ilgilidir. Bu sebeple siinekligi
arttiran faktorlerden en az etkilenen performans durumunun Hemen Kullanim

seviyesi oldugu soylenebilir. Bu durum farkli beton ve etriye durumlarina sahip
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setlerin ortalama yerdegistirme seviyelerinin birbirine yakin olmasindan da
anlagilmaktadir. AY-75 icin bu degerler 0.031 m ile 0.033 m arasinda iken; AY-98
modelleri icin 0.029 ile 0.034 m arasindadir. Sekil 6.14-6.17°de verilen egilim
cizgileri arasinda da onemli bir fark yoktur. Hatta bazi durumlarda goreceli olarak
kotii beton veya etriye durumunda yerdegistirme degerinde artis, egilim ¢izgilerinin

birbirini kesmesi veya goreceli olarak kotii durumun iistte olmasi gozlenmistir.
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Sekil 6.15 : AY-75 BS16 modelleri i¢in hemen kullanim seviyesi ¢at1 Gtelenmesi
yap1 periyodu iligkisi
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Sekil 6.16 : AY-98 BS16 modelleri i¢in hemen kullanim seviyesi ¢at1 6telenmesi
yap1 periyodu iliskisi
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Sekil 6.17 : AY-98 BS25 modelleri i¢in hemen kullanim seviyesi ¢at1 Gtelenmesi
yap1 periyodu iligkisi

Aslinda genel olarak betonarme elemanlarda artan beton dayanimi ve yanal donati
miktar1 ile birlikte siineklik degerlerinin de artmasi beklenmektedir. Fakat farkli
hasar durumlar1 verilen sekiller ve Ek E’de yer alan yerdegistirme kapasitesi
degerleri incelendiginde ozellikle az katli yapilarda bazi durumlarda artan beton
dayanim1 ve/veya iyilesen yanal donati durumunda yerdegistirme kapasitelerinde

diisiis goriilebilmektedir.

Bunun nedeni 6zellikle kiris elemanlarda denge alti davranista, donati {izerindeki
cekme etkisi davranisi belirleyen konumdadir. Daha biiyiik beton dayanimi ve/veya
yanal donati ile daha iyi sargilama sonucunda derinligi azalan beton basing bolgesi
sebebiyle donati lizerinde daha biiyiik ¢cekme etkileri olusmaktadir. Daha biiyiik
dayanim degeri ve siineklige sahip olan beton sebebiyle tarafsiz eksen derinligi
azalmakta ve donati ¢ubugu iizerinde daha biiylik uzama birim sekil degistirme
degerleri daha diisiik donme degerlerinde olugsmaktadir. 2007 deprem yonetmeliginde
her bir hasar durumu i¢in limit beton birim kisalma degerleri ve ¢elik birim uzama
degerleri bulunmaktadir. Denge alt1 elemanlarda, limit ¢elik birim uzama degeri
davranisi belirlediginden beton 06zelliklerindeki iyilesme yoOnetmelik sartlari
acisindan kesit yerdegistirme kapasitesini iyilestirmemekte, hatta azaltmaktadir.
Ozellikle kirislerin (yonetmelik hiikiimleri geregi) ¢ok biiyiik oranda denge alti
olarak insa edilmesi sebebiyle, kirislerin dikkate alindigi durumlarda beton dayanimi

ve yanal donatinin artisinin bina yerdegistirme kapasitesini azaltmast miimkiindiir.
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Ozellikle az katl yapilarda da diisiik eksenel yiik sebebiyle kolonlarin da denge alt1
durumda olmasi sebebiyle benzer davranisla karsilasilabilmektedir. Bu sebeple kolon

davranisinin dikkate alindig1 performans kriterleri i¢cinde ayni durum sz konusudur.

Yerdegistirme kapasitesi degerleri yoOnetmelikler agisindan kiyaslandiginda da

Oonemli bir fark gézlenmemistir.

6.2.5.2 Can Giivenligi yerdegistirme kapasitesi

Caligma kapsaminda Can Giivenligi performans seviyesi olarak bina bazinda global
davranigi yansitmasi ve daha kritik elemanlar olan kolon davranisini géz Oniine
almas1 bakimmdan CG-2 numarali (Ileri Hasar Bélgesi’ndeki kolonlarmn tasidig
kesme orami ile ilgili) kriter dikkate alinarak belirlenen kapasite degerleri

incelenmistir.

Can Giivenligi performans seviyesi plastik davranigin daha ileri safhalarinda yer
aldigindan siinekligi etkileyen parametreler bu seviye yerdegistirme kapasitesini de
onemli 6l¢iide etkilemektedir. Bu etki Sekil 6.18-6.20’de verilen yap1 periyodu ile
farkli yonetmelik, beton ve etriye durumlar1 Can Gilivenligi yerdegistirme kapasitesi
grafiklerinde ve setlerin ortalama yerdegistirme degerlerinde acik¢a goriilmektedir.
Tablo 6.4’de farkli yonetmelik, beton ve etriye durumlar1 Can Giivenligi
yerdegistirme kapasitesi ortalama yerdegistirme degerleri ve bunlarin ilgili

yonetmelige ait en iyi duruma oranlar1 verilmistir.

Tablo 6.4: Farkli yonetmelik, beton ve etriye durumlar1 Can Giivenligi yerdegistirme
kapasitesi ortalama yerdegistirme degerleri (m)

BS10s20 | Oran | BS16s20 | Oran | BS10sYon | Oran | BS16sYon | Oran
AY-75| 0.088 | 0.54 | 0.122 | 0.74 0.122 0.74 0.165 1.00
BS16s20 | Oran | BS25s20 | Oran | BS16sYon | Oran | BS25sYon | Oran
AY-98| 0.116 | 0.50 | 0.151 | 0.65 0.213 0.92 0.232 1.00

Ortalama Oran
AY-75 0.125 0.70
AY-98 0.178 1.00

Tablo incelendiginde etriye ve beton dzelliklerinin olumsuz olmasi durumunda yapi
siineklik degerinin %50 oraninda azalmasimnin miimkiin oldugu goézlenmektedir.
Beton veya etriye durumunun iyilesmesi durumunda yerdegistirme kapasitesinde
belirgin artig ortaya ¢ikmaktadir. Dikkate ¢ekici bir baska husus ise AY-98 yapilari

icin 1yi sargilanmig durumda beton sinifinin BS25 yerine BS16 olmasi durumunda
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beton dayanim azalisinin yerdegistirme kapasitesi tizerindeki etkisinin %8 gibi sinirl

diizeyde kalmasidir. Fakat bu etkinin cogunlugunun diisiik periyotlu (az katlh)

yapilardan meydana geldigi unutulmamalidir.
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Sekil 6.18 : AY-75 BS10 modelleri i¢in can giivenligi seviyesi ¢at1 6telenmesi yap1
periyodu iligkisi
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Sekil 6.19 : AY-75 BS16 modelleri i¢in can giivenligi seviyesi ¢at1 6telenmesi yap1

periyodu iliskisi

Ayn1 HK durumunda oldugu gibi 6zellikle diisiik periyotlu (az katl1) yapilarda diisiik

eksenel yiik sebebiyle

eleman siineklik kapasitesini donat1 birim sekil degistirme

degeri belirleyebilmektedir. Yiiksek beton dayanimi ve iyi sargilama c¢ekme
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donatilarinda daha diisiik egrilik degerlerinde daha biiylik zorlanmalara neden
olmaktadir. Bu sebeple yiiksek beton dayanimi ve iyi sargilama durumlarinda az kath
yapilarda CG yerdegistirme kapasitesi az farkla da olsa daha diisiik olabilmektedir.
Bu durum daha biiyiik kolon kesitlerine ve dolayisiyla daha diigiik eksenel yiik
diizeyine sahip 2 katli AY-98 yap1 modellerinde belirgin olarak goriilmektedir. Sekil
6.20 ve 6.21°de verilen BS25sYon egilim ¢izgisi BS16sYon egilim ¢izgisi altindan
baslamaktadir. Eksenel yiik diizeyi artis1 ile davranis daha cok beton tarafindan

kontrol edildiginden periyot artisi ile bu durum diizelmektedir.
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Sekil 6.20 : AY-98 BS16 modelleri i¢in can giivenligi seviyesi ¢at1 6telenmesi yap1
periyodu iligkisi
Yonetmelikler acgisindan degerlendirildiginde ise AY-75 yonetmeligi modelleri
ortalama yerdegistirme kapasitesi 0.125 m iken, AY-98 yonetmeligi i¢in bu deger
0.178 m’dir. Bu degerler dikkate alindiginda AY-98 yonetmeligi modellerinin AY-

75 modellerinden %42 oraninda daha siinek oldugu goriilmektedir.

Sekil 6.18-6.21 incelendiginde beton dayanimi ve etriye durumunun yap1
yerdegistirme kapasitesi lizerindeki etkisinin artan periyot degeri ile birlikte arttigi
egilim cizgilerinin gittikge birbirinden uzaklagsmasindan anlasilmaktadir. Bu
durumda yiiksek katli yapilarda malzeme ve yanal donati detayinin yerdegistirme

kapasitesi lizerinde daha etkili oldugu soylenebilir.
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Sekil 6.21 : AY-98 BS25 modelleri i¢in can giivenligi seviyesi ¢at1 6telenmesi yap1
periyodu iligkisi

6.2.5.3 Gocme Oncesi yerdegistirme kapasitesi

Plastik davranigin daha ileri sathasinda yer alan performans seviyesi Gogme
Oncesi’dir. Bu seviye i¢in kolon elemanlar ile ilgili olmas1 sebebiyle DBYBHY-
2007°de yer alan GO-2 numarali kriter dikkate alinmistir. GO-3 numarali alt ve {ist
ucunda mafsal bulunan kolon elemanlar ile ilgilidir. Fakat bu siineklikten daha ¢ok
akma moment dayanimi ve diigiimlerde kolon-kiris moment dengesi ile ilgili
oldugundan tamamen gii¢lii kolon-zayif kiris davranisini yansitmaktadir. Bu sebeple
bu parametre beton dayanimi ve yanal donati durumu ile ilgili degildir ve
yerdegistirme degerlerinin ¢ok basinda olusabilmekte veya hi¢ olusmayabilmektedir.
Bu kriter stabil olmadigindan kolonlar ile ilgili diger kriter olan hicbir kolonun
gogme bolgesinde olmamasi dikkate alinmistir. Sekil 6.22-6.25’de yap1 periyodu ile
farkli yonetmelik, beton ve etriye durumlart Gégme Oncesi yerdegistirme kapasitesi
grafikleri verilmistir. Tablo 6.5°de farkli yonetmelik, beton ve etriye durumlari
Gogme Oncesi yerdegistirme kapasitesi ortalama yerdegistirme degerleri ve bunlarin

ilgili yonetmelige ait en iyi duruma oranlar1 verilmistir.

Tablo incelendiginde ilk gdze ¢arpan hususlardan biri verilen degerlerin CG seviyesi
icin verilen degerlerden 6zellikle AY-75 modelleri i¢in ¢ok farkli olmamasidir. Bu
durum daha 6nce diger bazi aragtirmacilar tarafindan belirtilmis olan Tiirk betonarme
cerceve yapilarin diisiik ve yiliksek hasar durumlari arasinda az fark bulunmasi

sonucu ile uyum gostermektedir (Booth ve dig., 2004; Ay ve Erberik, 2008).
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Tablo 6.5: Farkli yonetmelik, beton ve etriye durumlar1 Gogme Oncesi yerdegistirme
kapasitesi ortalama yerdegistirme degerleri (m)

BS10s20 | Oran | BS16s20 | Oran | BS10sYon | Oran | BS16sYon | Oran
AY-75| 0.090 | 0.52 | 0.122 | 0.71 0.127 0.74 0.172 1.00
BS16s20 | Oran | BS25s520 | Oran | BS16sYon | Oran | BS25sYon | Oran
AY-98| 0.124 | 042 | 0.158 | 0.53 0.262 0.88 0.299 1.00

Ortalama Oran
AY-75 0.128 0.61
AY-98 0.211 1.00

Gogme Oncesi ve Can Giivenligi performans seviyeleri arasindaki farkin az
olmasinin bir diger sebebi de CG-2 sartmin bir ¢ok kolonda Ileri Hasar seviyesinde
plastik davranisa izin vermesine karsin GO-2 sartinin tek bir elemanda bile gogme
seviyesinde davranis olmamasmi sart kosmasidir. CG-2 sartinda Ileri Hasar
seviyesine erken asamada giren kolonlarda hasar artarak go¢me seviyesine
yaklasilirken diger kolonlarin da bu seviyeye girmesi beklendiginden yerdegistirme
degeri artabilmektedir. Bu arada Ileri Hasar seviyesine ilk giren kolonlarda hasar

artarak gocme seviyesine iyice yaklasmis olmaktadir.
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Sekil 6.22 : AY-75 BS10 modelleri i¢in gdgme Oncesi seviyesi ¢at1 telenmesi yapi
periyodu iliskisi

Tablo 6.4 ve 6.5 incelendiginde GO seviyesi i¢in malzeme ve yanal donati

ozelliklerinin CG seviyesine gore daha etkin oldugu en iyi duruma gore verilen

oranlarm daha kii¢iik olmasindan anlasilmaktadir. Bu GO seviyesinin plastik

yerdegistirmenin daha ileri seviyesinde olmasi sebebiyle beklenen bir sonugtur.

Etriye ve beton 06zelliklerinin olumsuz olmasi durumunda yap1 siineklik degerinin
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%42’sine kadar azalabildigi goriilmektedir. Yonetmelik degisiminin de bu seviye
tizerinde etkinligi artmis bulunmaktadir. Tablo 6.3’de AY-98 yoOnetmeligi

modellerinin AY-75 modellerinden %65 oraninda daha siinek oldugu goriilmektedir.
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Sekil 6.23 : AY-75 BS16 modelleri igin gogme Oncesi seviyesi ¢at1 6telenmesi yapi
periyodu iligkisi
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Sekil 6.24 : AY-98 BS16 modelleri i¢in gogme Oncesi seviyesi ¢at1 dtelenmesi yapi
periyodu iligkisi

Sekil 6.15-6.18 incelendiginde periyot degeri artisi ile malzeme ve yanal donati
durumunun iyilesmesi ile yap1 yerdegistirme kapasitesindeki artisin CG durumuna

gore daha belirgin oldugu goriilmektedir. Ayn1 CG durumunda oldugu gibi davranisi
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boyuna donatinin kontrol etmesi sebebiyle AY-98 2 katli modelleri BS16sYon
degerleri BS25sYon yerdegistirme degerlerinden biiyiik olabilmektedir.
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£ - = = Dogrusal (BS25s20)
S
2030 -
>80
3 0.20 - Ll y=0.184x +0.070
o 0, 0 R?=0.523
> 0.10 - =
)
[}
“ 0.00 : : : : .
0.00 0.25 0.50 0.75 1.00 1.25
T(s)

Sekil 6.25 : AY-98 BS25 modelleri i¢in gogme Oncesi seviyesi ¢atr dtelenmesi yapi
periyodu iligkisi

6.2.6 Dogrusal olmayan yerdegistirme talepleri

Calisma kapsaminda DBYBHY-2007’de yer alan 4 adet zemin bolgesi ve tist 30
m’lik kisminda kayma dalgas1 hizina gore 4 farkli zemin grubu i¢in 264 adet ivme
kaydi kullanilarak 3 farkli yer ivme degeri icin dogrusal olmayan sismik cati
yerdegistirme talepleri hesaplanmistir. 864 yap1 ve 264 kayit igin toplam 228096 adet
SDOF sistem dogrusal olmayan zaman tanim alaninda analiz yapilmistir. Farkli
zemin durumlar1 ve yonetmelik ile ivme kayitlarindan elde edilen deprem talepleri

arasinda bulunan farklar incelenmistir.

6.2.6.1 DBYBHY-2007 dogrusal olmayan yerdegistirme talepleri

DBYBHY-2007de yer alan 4 adet zemin bdlgesi i¢cin dogrusal olmayan cati
yerdegistirme talepleri Sekil 6.26-6.31°de verilmistir. Sekillerde ilk goze g¢arpan
hususlardan biri verilen denklemlerde 0.99’un altina inmeyen korelasyon
katsayilaridir. Bir takim denklemler ve sabit islemler sonucunda elde edilen degerler
icin bu beklenen bir sonug olarak goriilebilir. Her ne kadar yonetmeligimizde talep
degerleri tek bir denklem ile verilmese ve iki dogrulu hale getirme gibi iteratif
islemlere dayansa da yiiksek korelasyon katsayilari bunlarin tek bir denklem ile

basarili sekilde ifade edilebilecegini gostermektedir.
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Sekil 6.26 : DBYBHY-2007 Z1 ve Z2 zemin bolgesi 0.2g yer ivmesi ¢at1 6telenmesi

o o o
= N N
(6] o (0]

Cati Yerdegistirme (m)
5

talebi yap1 periyodu iligkisi

X Z3
y=0.195x - 0.043
Z4 R2=0.988
Dogrusal (Z3) 7
2
- - - Dogrusal (24) 2

y=0.139x - 0.026
R?=0.993

025 05 075 1 1.25
T(s)

Sekil 6.27 : DBYBHY-2007 Z3 ve Z4 zemin bolgesi 0.2g yer ivmesi ¢at1 6telenmesi

talebi yap1 periyodu iligkisi
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Sekil 6.28 : DBYBHY-2007 Z1 ve Z2 zemin bolgesi 0.4g yer ivmesi ¢at1 telenmesi

0.40

o o
) w
o o

Cati Yerdegistirme (m)
5

0.00

talebi yapi periyodu iligkisi

X Z3 y=0.359x - 0.053

7
74 R?=0.991 - €

Dogrusal (Z3) o

- = -Dogrusal (24)

y=0.257x - 0.036
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025 05 075 1 1.25
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Sekil 6.29 : DBYBHY-2007 Z3 ve Z4 zemin bolgesi 0.4g yer ivmesi ¢at1 6telenmesi

talebi yapi periyodu iligkisi
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Sekil 6.30 : DBYBHY-2007 Z1 ve Z2 zemin bolgesi 0.6g yer ivmesi ¢at1 6telenmesi
talebi yapi periyodu iligkisi
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E o 7’
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)
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Sekil 6.31 : DBYBHY-2007 Z3 ve Z4 zemin bolgesi 0.6g yer ivmesi ¢at1 6telenmesi
talebi yapi periyodu iligkisi

6.2.6.2 Iivme kayitlar1 dogrusal olmayan yerdegistirme talepleri

4 farkli zemin grubu ve 3 farkli yer ivmesi durumu i¢in elde edilen dogrusal olmayan
cat1 yerdegistirme talepleri periyot iligkisi grafigi Sekil 6.32-6.37de verilmistir. Elde
edilen denklemlere ait korelasyon katsayilar1 bir durum haricinde 0.92’den yiiksektir
ve en az 0.90 mertebesindedir. Dogal olarak yonetmelik degerlerinde daha karmasik

bir yapiya sahiptir ve zemin gruplar1 periyot iligkisi periyot degerine gore farklilik
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gostermektedir. Her durumda daha zayif zemin grubu talep degerinin daha yiiksek

olmasi s6z konusu degildir.

0.20 - + A
—_ o B —
€ 015 - y=0.116x - 0.02
< 5 R2=0.948
CIEJ Dogrusal (A)
..::h 0.10 - - — —Dogrusal (B)
>00
)
=
o 0.05 -
; y=0.103x - 0.016
3 R2=0.918
< 0.00 . . . . .
0.00 0.25 0.50 0.75 1.00 1.25
T(s)
Sekil 6.32 : Ivme kayitlar1 A ve B zemin grubu 0.2g yer ivmesi ¢at1 telenmesi talebi
yap1 periyodu iliskisi
0.20 - x C
. D y=0.152x - 0.033 y
E o015 - Dogrusal (C) R =0.953 %
(] 4
£ - = -Dogrusal (D) &»
-
+ 0.10 -
560
)
=
o 0.05 -
> y=0.135x - 0.027
© > R2=0.964
£ .
< 0.00 z . . . .
0.00 0.25 0.50 0.75 1.00 1.25
T(s)

Sekil 6.33 : Ivme kayitlar1 C ve D zemin grubu 0.2g yer ivmesi ¢at1 telenmesi talebi

yap1 periyodu iliskisi
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Sekil 6.34 : ivme kayitlar1 A ve B zemin grubu 0.4g yer ivmesi ¢at1 5telenmesi talebi
yap1 periyodu iligkisi
025 1 x C
y=0.222x - 0.041
D R2=0.970 A
E 0.20 - ) ' X
- Dogrusal (C)
[}
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S
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o
S
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3 v R?=0.96
< 0.00 . . . . .
0.00 0.25 0.50 0.75 1.00 1.25
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Sekil 6.35 : ivme kayitlar1 C ve D zemin grubu 0.4g yer ivmesi ¢at1 Stelenmesi talebi

yap1 periyodu iligkisi
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Sekil 6.36 : ivme kayitlar1 A ve B zemin grubu 0.6g yer ivmesi ¢at1 Stelenmesi talebi
yap1 periyodu iligkisi
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Sekil 6.37 : ivme kayitlar1 C ve D zemin grubu 0.6g yer ivmesi ¢at1 Stelenmesi talebi
yap1 periyodu iligkisi

6.2.6.3 ivme kaydi ve DBYBHY-2007 yerdegistirme talep degerlerinin
karsilastirilmasi

Dogrusal olmayan tek serbestlik dereceli (SDOF) sistem analizi ile elde edilen
gercek ivme kaydi ve DBYBHY-2007 ¢ati yerdegistirme taleplerinin ortalama

degerleri farkli zemin grubu ve yer ivmesi degerleri i¢in Tablo 6.6’da verilmistir.

63



Tablo 6.6: Ivme kaydi ve DBYBHY-2007 ortalama ¢at1 yerdegistirme talep degerleri

Cat1 Yerdegistirme (m) Oran
Ivme Zemin Ivme i . Kayit/

Grubu Grubu Kaydi Yonetmelik Yé(netr}rllelik)

A/Z1 0.039 0.030 1.32

02g B/Z2 0.043 0.037 1.16

C/Z3 0.046 0.049 0.95

D/Z4 0.049 0.063 0.78

A/Z1 0.070 0.060 1.17

0.4g B/Z72 0.076 0.075 1.02

C/Z3 0.078 0.102 0.77

D/Z4 0.076 0.140 0.54

A/Z1 0.086 0.090 0.96

0.62 B/Z2 0.103 0.113 0.91

C/Z3 0.112 0.156 0.72

D/Z4 0.124 0.219 0.57

Beklenildigi {izere genel olarak zemin zayiflastikca yerdegistirme talepleri
artmaktadir. Zemin grubuna goére yerdegistirme taleplerinde Onemli farklar
goriilmektedir. Ivme kayd1 ve yonetmelik talep oranlari tabloda verilmistir. Birden
yuksek degerler, sismik etkiler altinda olugsabilecek etkilerin yonetmelikte

ongoriilenden fazla olmasi nedeniyle giivensiz olabilecek durumlar1 géstermektedir.

Tablo incelendiginde 0.2g ve 0.4g yer ivmesi i¢in Z1 ve Z2 zemin bolgeleri i¢in
yonetmelik talep degerlerinin yetersiz kaldig1 goriilmektedir. Ayrica zemin bolgesi
ve yer ivme degeri arttikca yetersizliklerin diizeylerinin azaldigr goriilmektedir.
Bunun sebeplerinden biri yonetmelikte elastik ve elastik olmayan yerdegistirmeler
arasindaki orani veren Cg; katsayisinin zemin grubuna bagli olarak énemli degisim

gostermesi olabilir.

Farkli zemin gruplar i¢in Cg; katsayisinin periyoda gore degisimi 0.4g yer ivmesi
i¢cin Sekil 6.38’de verilmistir. Diger yer ivmesi degerleri i¢in de benzer bir trend s6z
konusudur. Sekilde de goriildiigii gibi ayn1 periyot degeri i¢in farkli zemin gruplari
arasinda 2 kati askin farklar mevcuttur. Bu durum ozellikle kiiciik yer ivmesi

bR AN 19

degerlerine sahip depremler i¢in “es enerjiden” “es deplasmana” gegis periyot
degerlerinin DBYBHY-2007 formiilasyonunda Z1 ve Z2 zemin bdlgeleri i¢in olmasi

gerekenden kiiciik segilip secilmedigi sorusunu akla getirmektedir.
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Sekil 6.38 : Farkli zemin gruplari i¢in 0.4g yer ivmesi Cr; katsayisi periyot iligkisi

6.2.7 Dogrusal olmayan yerdegistirme talep/kapasite oram

Mevcut yapilarin  talep/kapasite oranlar1 sismik performanslart ile ilgili
degerlendirmelerde kullanilacak ©Onemli bir parametredir. Bu amagla mevcut
yapilarin  periyot ve talep/kapasite  oranlart iligkisi  degerlendirilmistir.
Degerlendirmede talep degerleri i¢in, ele alinan modellerin konut olmasi goz 6niine
aliarak 1. derece deprem bolgesinde 50 yilda asilma olasilig1 %10 olan deprem (yer
ivmesi 0.4 g) durumu goéz Oniine alinmistir. Calisma kapsaminda bir ¢ok gercek
deprem ivme kaydi kullanilarak elde edilmis dogrusal olmayan yerdegistirme talebi
degeri belirlenmis durumdadir. Ger¢ek deprem verilerinin kullanimin daha dogru
sonuclar elde edilmesine yardimci olacagi diisiintilerek bu sonuglarin kullanilmasi
benimsenmistir. Daha yaygin bir zemin tiirii olmas1 ve ¢alisma da daha ¢ok sayida
depremin yer almasi sebebiyle C grubu zemin ivme kayitlar1 segilmistir. Bu
yerdegistirme talepleri ve CG-2 yerdegistirme kapasitesi degeri kullanilarak
“talep/kapasite” oranlar1 elde edilmistir. Elde edilen degerler yerdegistirme kapasitesi
tizerinde onemli etkisi bulunmasi sebebiyle farkli yanal donati ve beton dayanim

degerleri i¢in gruplara ayrilarak Sekil 6.39 ve 6.40’da verilmistir.
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Sekil 6.39 : Farkli beton dayanimi ve yanal donat1 durumlari i¢in yap1 periyodu
talep/kapasite orani iligkisi
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Sekil 6.40 : Farkli beton dayanimi ve yanal donat1 durumlari i¢in yap1 periyodu
talep/kapasite orani iligkisi

Sekillerde her seri i¢in egilim ¢izgileri verilmistir. Egilim ¢izgilerinin verilme sebebi
periyot ile talep/kapasite orani degisiminin daha acik gozlenmesidir. Amag egilim
cizgilerinin denklemleri ve korelasyon katsayilarinin elde edilmesi olmadigindan bu
degerler verilmemistir. Bazi1 serilerde beton dayanim degeri yiiksek iken diger bazi
serilerde daha olumlu yatay donati detayr mevcut durumdadir. Bu sebeple egilim

cizgilerinin birbirlerini kestigi durumlar mevcuttur. Fakat beklenildigi gibi artan
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beton dayanimi ve yanal donati miktar1 ile seri degerlerinin gittikce azaldigi

goriilmektedir.

Tiim serilerde agik olan bir durum vardir ki periyot degeri arttik¢a talep/kapasite
oranlart yiikselmektedir. Periyot degeri kat sayisi ile yiiksek korelasyona sahip
oldugundan yiiksek katli mevcut yapilarin sismik etkilere karsi daha biiylik risk
altinda oldugu sonucuna varilabilir. Bu sonu¢ dnceki ¢alismalar ve ge¢mis deprem

sonrast incelemeler ile olduk¢a uyumludur.
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7. DUZENSIZLIiK ETKILERININ DEGERLENDIRILMESI

Bu boliimde calisma kapsaminda yer alan bazi parametre ve diizensizlik etkilerinin
bina sismik davranisi lizerine etkileri degerlendirilmistir. Degerlendirme binanin
“yerdegistirme talebi/yerdegistirme kapasitesi” oraninda degisimin goéz Oniine
alinmasi ile yapilmistir. Bilindigi gibi 2007 Deprem Y 6netmeligi’nde bir ¢ok farkl
performans seviyesi i¢in yerdegistirme kapasitesi tanimlar1 yapilmaktadir. Bunlardan
bazilar1 tek bir kolon veya kirise baglidir. Mesela tek bir kolonda Ileri Hasar
bolgesine gegcis gibi. Bu tiir bir yerdegistirme kapasitesi se¢imine gore sonuglarin ¢ok
dengesiz olmas1 ve yapidaki diizensizligin yap1 davranisina etkisini dogru bigimde

yansitmasi zor olabilir.

Bu sebeple degerlendirmede global bir performans tanimi olan yonetmeligin Can
Giivenligi i¢in ongordiigii “/leri Hasar Bélgesi veya ilerisindeki kolonlarin, her bir
katta kolonlar tarafindan tasinan kesme kuvvetine toplam katkisi %20 nin altinda
olmalidir. En iist katta Ileri Hasar Boélgesi veya ilerisindeki kolonlarin kesme
kuvvetleri toplaminin, o kattaki tiim kolonlarin kesme kuvvetlerinin toplamina orani
en fazla %40 olabilir.” Xkriteri seg¢ilmistir. Bu kriter yerdegistirme kapasitesi
tablolarinda CG-2 olarak verilmektedir.

Diizensizlik degerlendirmesi i¢in oncelikle ele alinan modellerin konut olmasi da goz
Oniline almarak 1. derece deprem bdlgesinde 50 yilda asilma olasiligt %10 olan
deprem (yer ivmesi 0.4 g) durumu dikkate alinmistir. Bu durum i¢in gergek
depremlerden elde edilmis dogrusal elastik olmayan deprem talep degerleri ¢alisma
kapsaminda hesaplanmis bulunmaktadir. Bu degerlerden daha yaygin bir zemin tiirii
olmas1 ve daha c¢ok sayida depremin yer almasi sebebiyle C grubu zemin ivme
kayitlar1 secilmistir. Bu yerdegistirme talepleri ve yukarida verilen yerdegistirme
kapasitesi degeri kullanilarak “talep/kapasite” oranlar1 elde edilmistir. Diizensizlige
sahip her bir modelde bu oranlar aym1 modele karsilik gelen referans modele
oranlanarak normalize edilmistir. Bdylelikle diger etkiler normalize edilerek,

diizensizlik veya modeldeki farkliligin sismik performansa etkisi belirlenmistir.
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Kullanilan bu yontem ile etkinin sayisallastirilarak daha anlasilir hale gelmesi
amaglanmistir. S6z gelimi “yumusak kat” etkisinin olumsuz oldugu bilinmektedir.
Fakat ne kadar olumsuz oldugu belirsizdir. Sayisallastirma ile bu cesit etkilerin
anlatim1 daha dramatik ve dikkat cekici hale getirilebilecektir. Bu da konu ile ilgli

verilen egitimlerin etkinliginin artmasina katkida bulunacaktir.

Grafiklerde her bir yonetmelik ve kat grubu i¢in dort farkli malzeme durumu ve iki
farkli yon olmak iizere 8 deger bulunmaktadir. Malzeme ve farkli yonlere ait
degerlerin ortalamasi alinarak bu gruplar i¢in incelenen parametre etkisi tek bir
degere indirgenmistir. Bu degerler grafik tizerinde kesik c¢izgi ile gosterilmistir.
Kapali ¢ikma bulunan modeller ¢ikma yonii ve diger yon olarak ayr1 ayri
incelendiginden bu diizensizlik i¢in verilen grafiklerde her kat grubu i¢in 4 deger yer

almaktadir.

Birim deger vurgulanmasi amaciyla siirekli ¢izgi ile gosterilmistir. Degerler
“talep/kapasite” orani oldugundan “1” degerinin {istiindeki durumlar incelenen
parametrenin sismik agidan olumsuz oldugunu, altindaki degerler ise modele olumlu

yansidigini gostermektedir.

7.1 Duvarlarin Sismik Davranisa Etkisi

DBYBHY-2007’ye gore tasiyici Ozellikteki dolgu duvarlarin dayaniminin, analizde
dikkate alinip alinmamasinin davranis iizerindeki etkilerinin incelenmesi amaciyla
referans modellerin iki farkli versiyonu hazirlanmigtir. “Ref.0” modellerde dolgu
duvarlarin sadece agirligr dikkate alinirken, “Ref.D” modellerde tasiyici eleman
olarak da g6z Oniine alimmustir. Yukarida anlatilan sekilde Ref.D modellerin
talep/kapasite oranlar1 “Ref.0” modeller ile normalize edilerek Sekil.7.1’de her bir

yonetmelik ve kat grubu i¢in ortalama degerleri ise Tablo 7.1°de verilmistir.

Sekilde K2-75BS16s20 modelinde benzer diger modellere gore ¢ok yiiksek bir deger
(1.13) elde edilmistir. Goriilen farklilik ¢ok diisiik yanal donat1 miktarina bagli bir
durumdur. Bu sebeple u¢ bir durum olarak dikkate alinarak degerlendirmeye

alimmamustir.
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Sekil 7.1 : Duvarli referans modeller (Ref.D) normalize edilmis “talep/kapasite
oranlari

Duvarlar yapinin dayanim ve rijitligini arttirmaktadir. Rijitlik ve dayanim artisi
yerdegistirme taleplerini azaltarak sismik performansa olumlu katki yapmaktadir.
olarak azaltmaktadir. Bu sebeple duvarlarin yap1 yerdegistirme talep/kapasite oranini

arttirmasi veya azaltmasi miimkiindiir.

Sekil 7.1 ve Tablo 7.1 incelendiginde duvarlarin etkisinin 6zellikle az katli yapilar
icin olumlu oldugu goriilmektedir. Fakat kat sayis1 arttikca duvar etkisi azalmakta ve
birim deger olan bire yaklasilmaktadir. Bu degerin bir olmasi duvarli ve duvarsiz
modellerin ayni talep/kapasite oranina sahip oldugunu gostermektedir ki bu da dolgu

duvarlarin bu agidan etkisinin olmadigi anlamina gelmektedir.

Tablo 7.1: Duvarl referans modeller yonetmelik ve kat gruplari i¢in ortalama
normalize “talep/kapasite” oranlari

K2 K4 K7 |Ortalama| Genel
AY-75 0.68 0.99 1.06 0.91
AY-98 0.84 0.98 0.92 0.91 0.91
Ortalama| 0.76 0.98 0.99 0.91
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2-kathh 1975 yonetmeligi (K2-75) modellerinde bu oran 0.68, 2-kathi 1998
yonetmeligi (K2-98) modellerinde 0.84 mertebesindedir. Bu agidan duvarlarin 2-kath
binalarin sismik performansinda %32 ve %16 iyilesme sagladigi sOylenebilir. 4-katl
(K4) modellerde bu degerler bire olduk¢a yakindir. 7-katli 1975 yonetmeligi (K7-75)
modelleri i¢in 1.05 ve 7-katli 1998 yonetmeligi (K7-98) modelleri igin ise 0.92’dir.
Genel olarak, oranlarda kat sayisi arttikca yiikselen bir egilim goriildigii, degerlerin
I’e yaklastig1 goriilmektedir. Degerlerin ¢cogunlukla 1’in altinda olmasi sebebiyle

duvarlarin davranisi iyilestirdigi sdylenebilir.

Betonarme binalarda tasiyici eleman boyutlari artan kat adedi ile biliylimekte ve
eleman dayanimi artmaktadir. Fakat betonarme elemanlardan farkli olarak duvar
elemanlarin boyutlar1 kat sayisindan bagimsiz ve mimari ihtiyaglara gore
belirlenmektedir. Genel olarak duvar etkisinin kat sayisi arttikca azalmasi, benzer
dayanima sahip dolgu duvarlarin dayaniminin betonarme elemanlara gore gittikce

azalmasina baglanabilir.

Rijitlik ve dayanimi arttirmas: ile taleplerde azalmaya yol a¢an dolgu duvarlar ayni
zamanda gevrek eleman olmalar1 sebebi ile siinekligi azaltabilmektedir. Bunun
yaninda go¢me mekanizmasini degistirerek ve/veya binada rijitlik ve dayanim

dagilimin etkileyerek olumlu ya da olumsuz etkilere sebep olabilmektedir.

Bu olas1 etkilere sahip olan dolgu duvarlarin incelenen degerlerin ¢ogunlukla birin
altinda kalmas1 ile genel olarak yapi davramigina katki sagladigir goriilmektedir.
Sadece K7-75 modellerinde ortalamada birden biiyiik degerler goriilmektedir. Bunun
sebebi kat sayis1 arttikca dolgu duvarlarin periyot diisiisii ile taleplerdeki azalmadan
cok silineklikte diismeye yol agmasina baglanabilir. Bu durumda olumsuzlugun en
fazla dolgu duvarlarin rijitlik arttirici etkisinin azaldigi ¢ok kathh ve daha diisiik

stineklige sahip AY-75 modellerinde ortaya ¢ikmasi dogaldir.

7.2 Yumusak Katin Sismik Davramsa Etkisi

Yumusak katin sismik davranisa etkisinin incelenmesinde farkli kombinasyonlar
ortaya ¢ikmaktadir. Ilk olarak duvarlarin tastyici olarak dikkate alinmadigi durumda
ilk kat yiiksekligi fazla modelle (YKH.0) referans modelin (Ref.0) karsilagtirilmasi,
ilk kat yiiksekligi fazla ve duvarli model (YKH.D) ile duvarli referans modelin
(Ref.D), duvar sebebiyle yumusak katli model (YKD.D) ile Ref.D’nin, hem duvar
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hem de ilk kat yiiksekligi fazla modelle (YKDH.D) ile Ref. D’nin karsilastirilmasi
yapilacaktir.

......

tek katta yogunlagmasina yol agarak kapasiteyi azaltmaktadir. Bu sebeple elde edilen

katsayilarin hepsinin 1’den biiyiik olmas1 beklenmektedir.

7.2.1 YKH.0 ve Ref.0 karsilastirilmasi

YKH.0 modellerin normalize talep/kapasite oranlar1 Sekil 7.2’de her bir yonetmelik
ve kat grubu i¢in ortalama degerleri ise Tablo 7.2°de verilmistir. Sekil incelenecek
olursa tim degerlerin 1’in {lizerinde olmasindan da anlasildigi gibi olduk¢a olumsuz

bir durumdur.

2.50 -
2.00 _
1.50 - \ . . . _

1.00 -+

0.50 ~

Normalize Talep Kapasite Orani

Sekil 7.2 : YKH.0 modelleri normalize edilmis “talep/kapasite” oranlari

K2-75 modelleri i¢in ortalama deger yaklasik 1.80 iken, diger tiim modeller i¢in
1.40’lar mertebesindedir. Az katli binalarda beklenildigi gibi bir katin yiiksekliginin
arttirllmasinin  bina periyodunu daha fazla oranda degistirdigi gozlenmistir.
Dolayisiyla iki kattan birinin yiliksekliginin arttirilmasi iki katli binalarda 6nemli
oranda periyot dolayisiyla talep artisina neden olmaktadir. Daha zayif elemanlara
sahip 1975 Yonetmeligi modellerinde ylikseklik artisinin yerdegistirme kapasitesi
tizerinde de daha biiylik etkiye sahip olmasiyla bu modellerde talep/kapasite orani

daha biiyiik degisime ugramaktadir.
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Dikkat edilmelidir ki burada K2-75 modellerinin daha biiyiik oranda etkilenmesi ile
kastedilen durum bu 2 kath, yumusak katli modellerin 6rnegin 7 katli modellerden
daha kot sismik performansa sahip olacagi degildir. 2 katli modellerin sahip
olduklar1 daha biiyiik dayanim fazlalig1 ve siineklik degeri ile daha iyi performans
gostermesi elbette miimkiindiir. Fakat yumusak kat diizensizliginden daha biiyiik

oranda etkilenmeleri farkli degerlendirilmelidir.

Tablo 7.2: YKH.0 modeller yonetmelik ve kat gruplari i¢in ortalama normalize
“talep/kapasite” oranlar1

K2 K4 K7 Ortalama| Genel
AY-75 1.79 1.38 1.37 1.51
AY-98 1.37 1.42 1.38 1.39 1.45
Ortalama| 1.58 1.40 1.37 1.45

7.2.2 YKH.D ve Ref.D karsilastirilmasi

YKH.D modellerin normalize talep/kapasite oranlar1 Sekil 7.3’de her bir yonetmelik
ve kat grubu icin ortalama degerleri ise Tablo 7.3’de verilmigtir. YKH.D
modellerinin, sadece yumusak kat etkisinin degerlendirilmesi i¢in kendi karsiligi

olan Ref.D modelleri ile oranlandig1 unutulmamalidir.
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Sekil 7.3 : YKH.D modelleri normalize edilmis “talep/kapasite” oranlari

Sekil 7.3 ve Tablo 7.3 incelendiginde YKH.0 modellerinde oldugu gibi az 2 kath
AY-75 yapilarinda duvarlarin davranist daha ¢ok degistirdigi gozlenmektedir. Bu
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modellerde en biiyiik olumsuzluklar goriilmekte ve degerler 1.90’a yaklagmaktadir.
K2-98 modelleri ise biiyiik talep kapasite oranlarina sahip oldugundan paydada daha
biiylik degerlerin yer almasi degisimin daha az goriilmesine yol agmaktadir. Diger

modellerde ise yaklagik 1.50 civarinda degisim gozlenmektedir.

Tablo 7.3: YKH.D modeller yonetmelik ve kat gruplar1 i¢in ortalama normalize
“talep/kapasite” oranlar1

K2 K4 K7 Ortalama| Genel
AY-75 1.89 1.74 1.40 1.68
AY-98 1.25 1.50 1.58 1.44 1.56

Ortalama| 1.57 1.62 1.49 1.56

7.2.3 YKD.D ve Ref.D karsilastirilmasi

YKD.D modellerin normalize talep/kapasite oranlar1 Sekil 7.4°de her bir yonetmelik
ve kat grubu icin ortalama degerleri ise Tablo 7.4’de verilmigtir. YKD.D
modellerinin, sadece yumusak kat etkisinin degerlendirilmesi i¢in kendi karsiligi

olan Ref.D modelleri ile oranlanmaistir.

K2-75 modellerinin ortalama 1.82 degeri ile en fazla etkilenen, K2-98 modellerinin
0.99 degeri ile en az etkilenen modeller oldugu goriilmektedir. K4-75 modellerinde
1.46 degeri goriilmekte iken diger modeller i¢cin daha diisiik degerler ve 1.10

civarinda degisim gézlenmistir.

YKD.D modellerinde de dncekiler ile ayni sekilde en biiyiik etkilerin 2 katlt AY-75
modellerinde oldugu goriilmektedir. Daha zayif elemanlara sahip az katli ve AY-75
modellerinin duvar davranigindan daha fazla etkilenmesi dogal karsilanabilir. AY-98
modelleri ise yonetmelik sartlar1 geregi daha biiyiik elemanlara ve donatilarin S420
olmasi ve minimum donat1 sart1 ile daha biiyiik dayanim degerlerine sahiptir. Ayrica
cok diisiik eksenel yiik sebebiyle kolon elemanlarinda biiyilik siinekliklere sahip
olmast P-D etkilerinin ¢ok diisiik olmasi sebebiyle bu modellerin yerdegistirme
kapasiteleri de olduk¢a fazla olmaktadir. Bu nedenle her ikisi de 2-katli olmasina
ragmen AY-75 ve AY-98 modelleri arasindaki davranis farki normal karsilanabilir.
4-katli modeller i¢in de benzer bir durum s6z konusudur. Kat sayisi arttik¢a

......

yonetmelikler arasindaki farkin azaldigi gézlenmektedir.
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Sekil 7.4 : YKD.D modelleri normalize edilmis “talep/kapasite” oranlari

Tablo 7.4: YKD.D modeller yonetmelik ve kat gruplar i¢in ortalama normalize
“talep/kapasite” oranlar1

K2 K4 K7 Ortalama| Genel
AY-75 1.82 1.46 1.14 1.47
AY-98 0.99 1.09 1.10 1.06 1.27
Ortalama| 1.41 1.27 1.12 1.27

7.2.4 YKDH.D ve Ref.D karsilastirilmasi

YKDH.D modellerin normalize talep/kapasite

oranlar1 Sekil 7.5°de her bir

yonetmelik ve kat grubu i¢in ortalama degerleri ise Tablo 7.5°de verilmistir.

YKDH.D modellerinin, sadece yumusak kat etkisinin degerlendirilmesi i¢in kendi

karsilig1 olan Ref.D modelleri ile oranlanmistir. K2-75YKDH.D-BS16s20 modeli Y

yoniinde diisiik yanal donati sebebiyle elde edilen 6.90 degeri diger modeller ile

uyumsuz oldugundan degerlendirmeye dahil edilmemistir. Bu sebeple bu deger

siitunu bos birakilmustir.

Tiim yumusak kat modellerinde oldugu gibi K2-75 modellerin 2.60 ortalama degeri

ile en fazla etkilenen modeller oldugu goriilmektedir. K4-75 modelleri 1.43 degeri ile

en az etkilenen modeller olmustur. Diger modellerde 1.65-1.70 civarlarinda degerler

elde edilmektedir. Ortalama degerler ve grafikten anlasildigi gibi zemin kat
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yuksekliginin fazla olmasi ve ayni zamanda bu katta duvar bulunmamasi en olumsuz
durum olarak ortaya ¢ikmaktadir. Her ikisinin de uygun diisey rijitlik dagiliminm

bozan etkenler olmasi sebebiyle bunun beklen bir sonug oldugu sdylenebilir.
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Sekil 7.5 : YKDH.D modelleri normalize edilmis “talep/kapasite” oranlar1

Tablo 7.5: YKDH.D modeller yonetmelik ve kat gruplari i¢in ortalama normalize
“talep/kapasite” oranlar1

K2 K4 K7 Ortalama| Genel
AY-75 2.60 1.43 1.64 1.89
AY-98 1.72 1.69 1.72 1.71 1.80

Ortalama| 2.16 1.56 1.68 1.80

7.3 Kapali Cikmanin Sismik Davramsa Etkisi

Bu kisimda kapali ¢ikmaya sahip modellerin sismik performansi degerlendirilmistir.
Caligma kapsaminda ortalama ve ortalama arti yarim standart sapmaya sahip
binalarin ¢ikma bolgesi kirisli ve kirigsiz olmak tizere 4 farkli versiyonu ¢ikma yonii
ve diger yon olarak 8 durumda incelenmistir. Daha 6nceki boliimlerde de belirtildigi
gibi kapali ¢imaya sahip modellerde yalniz bir yonde kapali ¢ikma yapilmis
boylelikle kapali ¢ikma yonii ve diger yonde sismik davranis incelenmesi

amaglanmistir. Bu sekilde tek yonde (¢ikma olan ve olmayan yon birlesimi) ve ¢ift
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yonde (sadece ¢ikma olan yon) kapali ¢ikmaya sahip bina davranisi hakkinda fikir

sahibi olunmas1 mumkiin olacaktir.

Yapida ¢ikma bulunmasinin yapt davranigina olumlu ve olumsuz yanlar1 mevcuttur.
Oncelikle yapida bulunan agirlik artisi yapi periyodunu arttirarak yerdegistirme
taleplerinin artmasina yol agmaktadir. Ayrica burada binanin asal yonlerinden biri
icin ele alindigt gibi c¢ikma bolgesinde mimari nedenlerle kiris imal
edilmeyebilmektedir. Bu durum kolonun mesnet sartlar1 degistiginden ilave rijitlik
azalisina neden olarak periyodu daha da arttirmaktadir. Ilave olarak kolonun tasidig
moment ve kesme degerinin azalmasi ile bina yatay dayaniminda azalmaya yol

acmaktadir. Kolon iizerindeki eksenel yiik artis1 sebebiyle eleman siinekliginde

azalmaya neden olur.

Fakat bu etkilere ragmen kapali ¢itkma durumunun olumlu yanlar1 da bulunmaktadir.
Kapali ¢ikma bina dis kenarinda imal edilmektedir. Bu bolgede kolonlar zaten kenar
kolon oldugundan iizerlerindeki eksenel yiik diisiik diizeydedir. Bu kolonlarda
eksenel yiik artis1 ile olusan sekil degistirme kapasitesi diisiisii bina icin kritik
olmayabilir. Dahas1 bu kolonlar denge alt1 oldugundan eksenel yiik artis1 dayanim

degerlerinin artmasina yol agarak bina yatay dayanimi arttirmaktadir. Ilave olarak

............

sebebiyle yatay yiikler eksenel yilik diizeyi daha biiylik olan orta kolonlardan bu

kolonlara dogru kayarak daha olumlu bir yiik dagilimi elde edilmis olur.

Kapal1 ¢ikma bolgesinde kiris kaldirilmasi durumunda diiglim dengesi geregi ilgili
yonde kolon momenti azalacaktir. Dolayisiyla kolon daha az zorlanacak ve daha geg
hasar almaya baslayacaktir. Buda DBYBHY-2007’de oldugu gibi yerdegistirme
kapasitesinin bina kolonlarinda olusan hasara bagli degerlendirildigi durumlarda
kapasite artigina sebep olabilir. Fakat yerdegistirme kapasitesinin goreli 6telenmeye

bagl degerlendirildigi zaman bu durum goriilmeyebilir.

Ayrica Sekil 7.6’da goriildiigii gibi binanin bir kenar kolonunda moment degeri
diigim dengesi geregi kolona baglanan kiris momentine esittir. Bu kolona ¢ikma
yapilarak konsol bir kirig ilave edilmesi durumunda her iki kiriste de diisey yiikler
altinda negatif moment olusacagindan kolona gelen moment azalacaktir. Yani ilave

edilen kiris sayesinde kolon moment dayaniminin daha az bir kismi diisey ytikler igin
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kullamlmaktadir. Bu sismik davranis acisindan olumlu bir durumdur. Ornegin
DBYBHY-2007 elastik yontemine gore analiz yapilmast durumunda bu kolon talep

“r” degerinde azalma anlamina gelmektedir.

M(- Kiris M ( Kiris Cikma Kirisi

AM

Kolon
Kolon

"/M VJM -AM

Cikma Yok Cikma Var

Sekil 7.6 : Cikma durumunda kolonda moment azalmasi

Goriildiigii gibi kapali ¢ikma davranisinda birbiri ile ¢elisen bir¢ok etken mevcuttur.
Bu sebeple belirli bir egilim gozlenmesi zor olabilmektedir. Davranis birbiri ile farkl
olmasi bakimindan ¢ikma yoniinde ve ¢ikma yoniine dik olarak iki grupta
degerlendirilmistir. Cikma yonii, ¢ikmanin yapildigi (¢ikma ile dosemenin uzatildigi)
yondiir. Cikma yoniinde kiris kaldirilmasina ihtiya¢g olmamasina ragmen, ¢ikmaya
dik yonde kiris kaldirilmast oldukga sik rastlanan bir durumdur ve “kirigsiz”

(xxx0.D) diye tabir edilen modeller de bu sekildedir.

Calisma kapsaminda kapali ¢ikmanin kapasite iizerinde etkisinin degerlendirilmesi
statik yontemler ile yapilmistir. Talep etkilerinin degerlendirilmesinde her ne kadar
dinamik yontemler kullanilmis olsa da 6nemli bir etki sayilabilecek depremin diisey
hareketi dikkate alinmamistir. Depremin diisey ivmesi sebebiyle direkt olarak kolon
eleman ile desteklenmeyen kapali ¢ikma bdlgesinde daha biiyiik gerilmelerin
olugmasi ve/veya burada hesaba katilmamis olan diisey salinim hareketleri meydana
gelmesi miimkiindiir. Bu sebeplerle calisma sonuglarinda verilen kapali ¢ikma

etkilerinin degerlendirilmesi s6zii gecen hususlar dikkate alinmalidir.

7.3.1 KC1B.D ve Ref.D karsilastirilmasi

KC1B.D modellerin normalize talep/kapasite oranlar1 ¢ikma yoniinde Sekil 7.7 diger
yonde ise Sekil 7.8’de her bir yonetmelik ve kat grubu icin ortalama degerleri ise

sirastyla Tablo 7.6 ve 7.7°de verilmistir. KC1B.D modelleri, sadece c¢ikma
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bolgesinde kiris bulunan durumda kapali ¢ikma etkisinin degerlendirilmesi ig¢in

karsilig1 olan Ref.D modelleri ile oranlanmustir.

Sekil 7.7 ve Tablo 7.6 incelendiginde kapali ¢ikma etkisinin ¢ikma yoniinde gorece
daha zayif elemanlardan olusan AY-75 modellerinde daha biiyiikk oldugu
goriilmektedir. Bu bina gruplarinin hepsi i¢in deger 1.16’dir. AY-98 yapilari igin ise
daha karmasik ve daha diisiik diizeyde etki goriilmektedir.

Diger yonde ise (Sekil 7.8 ve Tablo 7.7) 2 kathh AY-75 ve 7 katli AY-98 binalar1

haricinde etkilerin ortalama 1.08-1.12 araliginda oldugu goriilmektedir.
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Sekil 7.7 : KC1B.D modelleri ¢ikma yonii normalize edilmis “talep/kapasite”
oranlar1

Tablo 7.6: KC1B.D modelleri ¢ikma yonii yonetmelik ve kat gruplari i¢in ortalama
normalize “talep/kapasite” oranlari

K2 K4 K7 Ortalama| Genel
AY-75 1.16 1.16 1.16 1.16
AY-98 1.08 1.03 1.07 1.06 1.11

Ortalama| 1.12 1.09 1.11 1.11
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Sekil 7.8 : KC1B.D modelleri diger yon normalize edilmis “talep/kapasite” oranlari

Tablo 7.7: KC1B.D modelleri diger yon yonetmelik ve kat gruplari i¢in ortalama
normalize “talep/kapasite” oranlari

K2 K4 K7 Ortalama| Genel
AY-75 1.21 1.08 1.12 1.14
AY-98 1.09 1.11 1.27 1.15 1.15

Ortalama| 1.15 1.09 1.20 1.15

7.3.2 KC10.D ve Ref.D karsilastirilmasi

KC10.D modellerin normalize talep/kapasite oranlar1 ¢ikma yoniinde Sekil 7.9 diger
yonde ise Sekil 7.10°da her bir yonetmelik ve kat grubu icin ortalama degerleri ise
sirastyla Tablo 7.8 ve 7.9°da verilmigstir. K2-75KC10.D-BS16sYon modeli, elde
edilen 3.80 degerinin diger modeller ile uyumsuz olmasi sebebiyle degerlendirmeye

dahil edilmemistir.

Sekil 7.9 ve Tablo 7.8 de verilen ¢ikma yonii degerleri ve Sekil 7.10 ve Tablo 7.9°da
verilen kaldirilan kiriglerin uzandig1 diger yon arasinda bariz bir egilim farki
goriilmektedir. Cikma yoniinde yonetmelik ve kat sayisi1 artist ile etki azalirken, diger
yonde genel olarak (her ne kadar 7 katli AY-75 modelleri bu egilimi bozsa da)

tersine sekilde artmaktadir.
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Kaldirilan kirislerin uzandigi yonde (diger yon) etki degerlerinin daha biiyiik oldugu
goriilmektedir. Bu da kapali ¢ikmaya sahip binalarda kapali ¢ikma ile agirlik
artisgindan ¢ok ¢ikma bolgesinde kiris kaldirilmasinin daha olumsuz sonuglara yol

acabilecegini gostermektedir.

Cikma yoniinde bazi degerlerin 1’e yakin veya altinda oldugu goriilmektedir. Bu
kapali ¢ikma durumunun kolonlarda diisey ylik momenti azalmasi gibi olumlu

faktorlerin daha ¢ok bu yonde olmasindan kaynaklanmaktadir.
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Sekil 7.9 : KC10.D modelleri ¢ikma yonii normalize edilmis “talep/kapasite” oranlari

Tablo 7.8: KC10.D modelleri ¢ikma yonii yonetmelik ve kat gruplari i¢in ortalama
normalize “talep/kapasite” oranlari

K2 K4 K7 Ortalama| Genel
AY-75 1.30 1.07 0.99 1.12
AY-98 1.10 0.99 0.99 1.03 1.07
Ortalama| 1.20 1.03 0.99 1.07

Tablo 7.9: KC10.D modelleri diger yon yonetmelik ve kat gruplari i¢in ortalama
normalize “talep/kapasite” oranlari

K2 K4 K7 | Ortalama| Genel
AY-75 0.90 1.11 1.09 1.03
AY-98 1.10 1.33 1.42 1.28 1.16
Ortalama| 1.00 1.22 1.26 1.16
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Sekil 7.10 : KC10.D modelleri diger yon normalize edilmis “talep/kapasite” oranlari

7.3.3 KC2B.D ve Ref.D karsilastirilmasi

KC2B.D modellerin normalize talep/kapasite oranlari ¢ikma yoniinde Sekil 7.11

diger yonde ise Sekil 7.12°de her bir yonetmelik ve kat grubu icin ortalama degerleri

ise sirastyla Tablo 7.10 ve 7.11°de verilmistir.

Tablo 7.10: KC2B.D modelleri ¢ikma yonii yonetmelik ve kat gruplari i¢in ortalama

normalize “talep/kapasite” oranlari

K2 K4 K7 |Ortalama| Genel
AY-75 1.31 1.19 1.12 1.20
AY-98 1.03 1.09 1.10 1.07 1.14
Ortalama| 1.17 1.14 1.11 1.14

Tablo 7.11: KC2B.D modelleri diger yon yonetmelik ve kat gruplari i¢in ortalama

normalize “talep/kapasite” oranlari

K2 K4 K7 Ortalama| Genel
AY-75 1.48 1.21 1.25 1.31
AY-98 1.05 1.18 1.41 1.21 1.26
Ortalama| 1.27 1.20 1.33 1.26
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Sekil 7.11 : KC2B.D modelleri ¢ikma yonii normalize edilmis “talep/kapasite”

oranlari
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Sekil 7.12 : KC2B.D modelleri diger yon normalize edilmis “talep/kapasite” oranlari

Sekil ve tablolar incelendiginde her iki durum icinde diizgiin bir trend
gozlenmemektedir. Fakat 2 katli AY-75 modelleri haricinde diger yonde daha biiyiik
talep/kapasite oranlar1 goriilmektedir. Bu sebeple genel olarak bu yonde davranisin

daha kritik olacagi diisiiniilebilir.
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7.3.4 KC20.D ve Ref.D karsilastirilmasi

KC20.D modellerin normalize talep/kapasite oranlar1 ¢ikma yoniinde Sekil 7.13
diger yonde ise Sekil 7.14°de her bir yonetmelik ve kat grubu i¢in ortalama degerleri
ise sirastyla Tablo 7.12 ve 7.13’de verilmigtir. K2-75KC20.D-BS16s20-X modeli

0.79 degeri ile diger modellere gore uyumsuz oldugundan dikkate alinmamustir.
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Sekil 7.13 : KC20.D modelleri ¢ikma yonii normalize edilmis “talep/kapasite”
oranlar1

Tablo 7.12: KC20.D modelleri ¢ikma yonii yonetmelik ve kat gruplari i¢in ortalama
normalize “talep/kapasite” oranlari

K2 K4 K7 Ortalama| Genel
AY-75 1.34 1.19 1.05 1.19
AY-98 1.05 1.02 1.01 1.02 1.11
Ortalama| 1.19 1.10 1.03 1.11

Elde edilen degerlerin KC10.D sonuglari ile uyumlu oldugu goriilmektedir. Ayni
KC10.D modellerinde oldugu gibi kaldirilan kiriglerin uzandigi yonde (diger yon)
etki degerlerinin daha biiyiik oldugu belirlenmistir.

Ayni sekilde kolonlarda diisey yilk momenti azalmasi gibi olumlu faktorlerin daha
cok bu yonde olmasindan dolay1 ¢ikma ydniinde bazi degerlerin 1’e yakin oldugu

gbzlenmistir (Tablo 7.12).
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Beklendigi gibi elde edilen en olumsuz ortalama deger 1.27 ile kapali ¢ikma
miktarinin en fazla oldugu ve kiriglerin kaldirildigt durum olan KC20.D ve “diger

yonde” goriilmektedir.
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Sekil 7.14 : KC20.D modelleri diger yon normalize edilmis “talep/kapasite” oranlari

Tablo 7.13: KC20.D modelleri diger yon yonetmelik ve kat gruplari i¢in ortalama
normalize “talep/kapasite” oranlari

K2 K4 K7 Ortalama| Genel
AY-75 1.21 1.23 1.05 1.16
AY-98 1.26 1.34 1.51 1.37 1.27

Ortalama| 1.23 1.28 1.28 1.27

7.4 Yumusak Kat ve Kapali Cikmanin Sismik Davranmisa Etkisi

Yumusak kat ve kapali ¢ikmanin birlikte bulunmasi durumunda sismik davranisa
etkisi bu kisimda ele alinmistir. KC1BYK.D ve KC10YK.D modelleri talep/kapasite

oranlar referans modelle karsilastirilarak degerlendirme yapilmistir.

7.4.1 KC1BYK.D ve Ref.D karsilastirilmasi

KCI1BYK.D modellerin normalize talep/kapasite oranlari ¢ikma yoniinde Sekil 7.15
diger yonde ise Sekil 7.16°da her bir yonetmelik ve kat grubu i¢in ortalama degerleri

ise sirastyla Tablo 7.14 ve 7.15°de verilmistir. K4-75KCIBYK.D-BS10sYon-Y
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(1.05) ve K4-98KCI1BYK.D-BS16s20-X (1.01) modelleri degerleri benzer

modellerden ¢ok farkli oldugundan degerlendirmeye dahil edilmemistir.

Yumusak kat ve kapali ¢tkmanin birlikte bulunmasi durumunda degerlerin yiikseldigi
goriilmektedir. Ozellikle 2-kath AY-75 modellerinde 2’yi asan degerler
bulunmaktadir. Cikma yo6niinde ve diger yonde en ¢ok etkilenen modellerin 2-kath
AY-75 modelleri oldugu goriilmektedir. Bu modeller ¢ikma yoniinde ortalama 1.69,
diger yonde 1.86 degerine sahiptir. Diger model degerleri ¢ikma ydniinde 1.46 ile
1.74 arasinda, diger yonde ise 1.59 ile 2.04 arasinda degismektedir.

AY-75 modelleri AY-98 modellerine gore bu diizensizliklere karsi daha duyarhdir.
Ozellikle ¢ikma yoniinde bu fark daha fazladir.
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Sekil 7.15 : KC1BYK.D modelleri ¢ikma yonii normalize edilmis “talep/kapasite
oranlar1

Tablo 7.14: KC1BYK.D modelleri ¢ikma yonii yonetmelik ve kat gruplari i¢in
ortalama normalize “talep/kapasite” oranlari

K2 K4 K7 Ortalama| Genel
AY-75 1.74 1.50 1.65 1.63
AY-98 1.64 1.52 1.46 1.54 1.59

Ortalama| 1.69 1.51 1.56 1.59
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Sekil 7.16 : KC1BYK.D modelleri diger yon normalize edilmis “talep/kapasite”
oranlari

Tablo 7.15: KCIBYK.D modelleri diger yon yonetmelik ve kat gruplar i¢in
ortalama normalize “talep/kapasite” oranlari

K2 K4 K7 Ortalama| Genel
AY-75 2.04 1.65 1.59 1.76
AY-98 1.69 1.59 1.82 1.70 1.73

Ortalama| 1.86 1.62 1.70 1.73

7.4.2 KC10YK.D ve Ref.D karsilastirilmasi

KC10YK.D modellerin normalize talep/kapasite oranlar1 ¢ikma yoniinde Sekil 7.17
diger yonde ise Sekil 7.18’de her bir yonetmelik ve kat grubu icin ortalama degerleri

ise sirastyla Tablo 7.16 ve 7.17°de verilmistir.

Bu diizensizlik i¢in en biiyiik degerlerin 7 katli modellerde oldugu goriilmektedir.
Cikma yoniinde degerler 1.24 ile 1.73 arasinda iken, kirislerin kaldirildig: dik yonde
1.41 ile 2.10 araligina yiikselmektedir.
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Sekil 7.17 : KC10YK.D modelleri ¢ikma yonii normalize edilmis “talep/kapasite”
oranlar1

Tablo 7.16: KC10YK.D modelleri ¢ikma yonii yonetmelik ve kat gruplari i¢in
ortalama normalize “talep/kapasite” oranlar1

K2 K4 K7 Ortalama| Genel
AY-75 1.61 1.36 1.40 1.46
AY-98 1.49 1.24 1.70 1.48 1.47
Ortalama| 1.55 1.30 1.55 1.47

Tablo 7.17: KC10YK.D modelleri diger yon yonetmelik ve kat gruplari i¢in ortalama
normalize “talep/kapasite” oranlari

K2 K4 K7 Ortalama| Genel
AY-75 1.76 1.48 1.46 1.57
AY-98 1.41 1.77 2.10 1.76 1.66
Ortalama| 1.59 1.62 1.78 1.66
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Sekil 7.18 : KC10YK.D modelleri diger yon normalize edilmis “talep/kapasite”
oranlar1

7.5 Diizensizliklerin Talep/Kapasite Oranmna Etkilerinin Karsilastirilmasi

Incelenen parametre ve diizensizliklerin referans duruma gére talep/kapasite oranina
etkilerine ait ortalama degerleri kat ve yi1l gruplarina gére Tablo 7.18’de verilmistir.
Kapali ¢ikmaya sahip modellerde “-” den sonra gelen “C” ¢ikma yoniinde, “D” diger
yonde davranisi ifade etmektedir. Bu degerlerin tiim modeller i¢in ortalamast da son
siitunda verilmistir. incelenen parametrelerin birbirilerine gore karsilastirilmasi tiim
model sonuglarin1  igermesi bakimindan bu degerler dikkate alinarak

gergeklestirilmistir.

Buna gore en olumsuz diizensizlikler yiiksek etki degerleri ile yumusak kata sahip
modellerde bulunmaktadir. Bu sonu¢ daha onceki depremlerde yasanan hasar

sonuclar ile uyum gostermektedir.

En yiiksek etki degerine sahip diizensizlik olarak 1.80 degeri ile zemin kat
yiiksekliginin fazla olmasi ve bu katda dolgu duvar bulunmamasini yansitan

YKDH.D modeli ortaya ¢ikmaktadir.
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Tablo 7.18: incelenen parametre ve diizensizliklerin referans duruma gore
talep/kapasite oranina etkilerine ait ortalama degerler

K2 K4 K7 Ortalama| Genel
AY-75 0.68 0.99 1.06 0.91
Ref.D AY-98 0.84 0.98 0.92 0.91 091
Ortalama 0.76 0.98 0.99 0.91
AY-75 1.79 1.38 1.37 1.51
YKH.0 AY-98 1.37 1.42 1.38 1.39 1.45
Ortalama 1.58 1.40 1.37 1.45
AY-75 1.89 1.74 1.40 1.68
YKH.D AY-98 1.25 1.50 1.58 1.44 1.56
Ortalama 1.57 1.62 1.49 1.56
AY-75 1.82 1.46 1.14 1.47
YKD.D AY-98 0.99 1.09 1.10 1.06 1.27
Ortalama 1.41 1.27 1.12 1.27
AY-75 2.60 1.43 1.64 1.89
YKDH.D AY-98 1.72 1.69 1.72 1.71 1.80
Ortalama 2.16 1.56 1.68 1.80
AY-75 1.16 1.16 1.16 1.16
KCIB.D-C |AY-98 1.08 1.03 1.07 1.06 1.11
Ortalama 1.12 1.09 1.11 1.11
AY-75 1.21 1.08 1.12 1.14
KC1B.D-D |AY-98 1.09 1.11 1.27 1.15 1.15
Ortalama 1.15 1.09 1.20 1.15
AY-75 1.30 1.07 0.99 1.12
KC10.D-C |AY-98 1.10 0.99 0.99 1.03 1.07
Ortalama 1.20 1.03 0.99 1.07
AY-75 0.90 1.11 1.09 1.03
KC10.D-D |AY-98 1.10 1.33 1.42 1.28 1.16
Ortalama 1.00 1.22 1.26 1.16
AY-75 1.31 1.19 1.12 1.20
KC2B.D-C |AY-98 1.03 1.09 1.10 1.07 1.14
Ortalama 1.17 1.14 1.11 1.14
AY-75 1.48 1.21 1.25 1.31
KC2B.D-D |AY-98 1.05 1.18 1.41 1.21 1.26
Ortalama 1.27 1.20 1.33 1.26
AY-75 1.34 1.19 1.05 1.19
KC20.D-C |AY-98 1.05 1.02 1.01 1.02 1.11
Ortalama 1.19 1.10 1.03 1.11
AY-75 1.21 1.23 1.05 1.16
KC20.D-D |AY-98 1.26 1.34 1.51 1.37 1.27
Ortalama 1.23 1.28 1.28 1.27
AY-75 1.74 1.50 1.65 1.63
KCIBYK.D-C |AY-98 1.64 1.52 1.46 1.54 1.59
Ortalama 1.69 1.51 1.56 1.59
AY-75 2.04 1.65 1.59 1.76
KCI1BYK.D-D |AY-98 1.69 1.59 1.82 1.70 1.73
Ortalama 1.86 1.62 1.70 1.73
AY-75 1.61 1.36 1.40 1.46
KC10YK.D-C |AY-98 1.49 1.24 1.70 1.48 1.47
Ortalama 1.55 1.30 1.55 1.47
AY-75 1.76 1.48 1.46 1.57
KC10YK.D-D |AY-98 1.41 1.77 2.10 1.76 1.66
Ortalama 1.59 1.62 1.78 1.66
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Bu diizensizligin arkasindan 1.59-1.73 degerleri ile yumusak kat ve kapali ¢ikma
durumlarinin birlikte oldugu modeller gelmektedir. Bunlar sirasiyla KC1BYK.D-D,
KC10YK.D-D, ve KC1BYK.D-C durumlaridir.

Bu diizensizlik durumlarindan sonra sadece yumusak kat diizensizliginin bulundugu
durumlar YKH.D (1.56), YKH.0 (1.45) ve YKD.D (1.27) gelmektedir. Bu daha 6nce
bahsedilen yumusak kat ve diger diizensizliklerin birlikte bulundugu durumlarda asil
etkinin yumusak kat sebebiyle olustugunun bir gostergesi olarak ele alinabilir.
YKDH.D gibi iki farkli yumusak kat diizensizliginin birlikte bulundugu durumun

yiiksek etki degerlerine sahip olmasi da ayni durumun uzantisi olarak diigiiniilebilir.

Daha sonra daha az riskli diizensizlik durumlar olarak kapali ¢ikmanin farkl

versiyonlar1 1.07 ile 1.27 arasindaki degerlerle siralamada yer almaktadir.

Ref.D durumu bir diizensizlik durumu olmayip duvar dayaniminin dikkate alinmasi
ile talep/kapasite oraninin degisimini gostermektedir. Bu modeller i¢in duvarlarin
katkis1 ile talep kapasite oraninda %9 iyilesme saglanarak 0.91 degeri elde
edilmektedir. Fakat bu modelde duvarlarin dagiliminin yapida yatayda ve diiseyde
rijitlik ve dayanim dagiliminda diizensizlik olusturmadigi hatirlanmalidir. Duvar
dagilimimin olumsuzluk gosterdigi YKD.D durumunda yapi davranisinin olumsuz
etkilendigi ve talep/kapasite oraninda %27 artis oldugu goriilmektedir. Bu da
duvarlarin yap1 icinde yerlesiminin sismik performans agisindan onemimi ortaya

koymaktadir.

Sadece kapali ¢ikma diizensizliginin bulundugu durumlar disinda AY-75 modelleri
AY-98 modellerine gore ortalama olarak %16 daha fazla diizensizlik etki degerlerine
sahip bulunmaktadir. Bu sebeple daha modern yonetmelik sartlar1 sayesinde bu

diizensizlik etkilerinin daha diisiik diizeyde kalmasinin saglandigi sdylenebilir.

Kat sayilarma gore degerlendirme yapilacak olursa diizensizliklerden en fazla
etkilenen modeller 2-katli modeller olarak ortaya ¢ikmaktadir. Tiim diizensizlik
etkilerinin ortalamasi alindiginda 2-katli yapilart i¢in 1.42, 4-kath yapilar i¢in 1.32
ve 7-kath yapilar i¢in 1.35 degeri elde edilmektedir. Bu degerler 2-katli yapilarin en
kotii sismik performansa sahip oldugu manasina gelmemektedir. Sadece diizensizlik
etkileri g6z Oniline alindiginda talep/kapasite oranlarinda daha biiylik degisim
goriildiigii belirtilmektedir. S6z gelimi 0.3 talep kapasite oranina sahip 2-kath bir
yapida bu oran 2 katina ¢iksa dahi 0.6 degeri gibi gilivenli sayilabilecek bir deger elde
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edilebilir. Yiiksek kathi yapilar da ise cok daha biiyiik talep/kapasite degerleri
goriilmektedir. 0.9 talep kapasite oranina sahip 7-katlh bir binada %30 artis 1.17 gibi
yapiy1 giivensiz bir degere ¢gikartmaktadir.

Az kathh yapilarin daha fazla etkilenmelerinin bir sebebi de diizensizlik
degisimlerinin daha kii¢iik boyutlar1 sebebiyle goreceli olarak az katli yapilarda daha
biiylik degisime yol agmasidir. Mesela yumusak kat sebebiyle ilk kat yiiksekligi artisi
(0.85 m) 2 kath bir bina yiiksekligini %15.18 (0.85/5.6) artirirken 7 kath binada bu
oran %4.34 (0.85/19.6) seviyesinde kalmaktadir. Ayrica az katli yapilarda daha
kiigiik boyutlarda tasiyict elemanlar yer almaktadir. Dolgu duvar gibi ozellikleri
mimari etkilere gore belirlenen elemanlar az kath yapilarda bulunan daha kii¢iik
sebeplerle bazi parametre degisimlerinin tastyici elemanlari daha kiigiik kesitli az

katli modellerde daha biiyiik etkiye sahip olmasi dogal goriilebilir.

4 ve 7 katlh modellerin benzer oranlara sahip olmalar1 sebebiyle bu etkilerin kat

sayist artisi ile kaybolmakta oldugu diisiiniilebilir.

7.6 Diizensizliklerin Talep ve Kapasiteye Etkileri

Diizensizliklerin hem talep hem de kapasite {izerindeki etkilerinin bir arada
degerlendirilmesi amaciyla onceki bolimde talep/kapasite orami {izerinde
durulmustur. Fakat diizensizlik etkilerinin talep ve kapasite {izerindeki durumunu
ayr1 olarak da incelenmesi faydali olabilir. Bu amagla incelenen parametre ve
diizensizlige sahip modellerin yerdegistirme kapasitelerinin referans modellere orani
Tablo 7.19°da, yerdegistirme taleplerinin referans model yerdegistirme taleplerine

orani Tablo 7.20°de verilmistir.

Tablo 7.19 incelendiginde duvarlarin genel olarak yerdegistirme kapasitesini azalttig1
dolgu duvarlar i¢in beklenen bir sonuctur. Fakat aymi sekilde Tablo 7.20
incelendiginde duvarlarin yerdegistirme taleplerini de azalttigi goriilmektedir.
Taleplerdeki azalis (%16) kapasitede yer alandan (%7) daha fazla oldugundan

duvarlarin genel olarak getirdiklerinin gotiirdiiklerinden fazla oldugu goriilmektedir.

Zemin katda bulunmadiklarindan dolgu duvarlarin diiseyde rijitlik dagilimini

olumsuz etkiledigi YKD.D modelinde davranis daha biiylik oranda zemin katda
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olustugundan buradaki yerdegistirme kapasitesindeki diisiis daha simrli (%4)
olmaktadir. Fakat binanin iist katlarda rijitlik artisina ragmen taleplerin zemin katda
yogunlagmasina yol actigindan taleplerde 6nemli oranda (%18) artis goriilmektedir.
Bu sebeple bu tiir diizensizlik durumunda duvarlarin goétiirdiikleri getirdiklerinden

daha fazla olmaktadir.

Zemin kat yiiksekliginin fazla olmasi sebebiyle olusan yumusak kat durumu ise
(YKH.D) kapasite de 6nemli diisiis (%12) ve bundan daha fazla olarak da taleplerde
artisa (%36) neden olmaktadir.

Her iki yumusak kat durumunun birlikte oldugu durumda ise degerler daha da
dramatik bir hal alarak ortalama da %20 kapasite azalis1 ve %46 talep artisi ile

sonuclanmaktadir.

Kapali ¢ikma versiyonlarinin genel olarak yerdegistirme kapasitesi iizerinde olumsuz
etkilerinin KC2B.D-D durumu disinda (maksimum %3) sinirlt oldugu goriilmektedir.
Yalniz yapida daha biiyiik oranda agirlik artisina neden olan KC2B.D-D durumunda
bu etki %8’e ulasmaktadir. Kiriglerin kaldirildigt KC10 ve KC20 modellerinin
kaldirilan kirislerin bulundugu “-D” yoniinde ise yerdegistirme kapasitelerinde artis
goriilmektedir. Aslinda bu bir iyilesmeden ¢ok kaldirilan kirisler nedeniyle bina
esnekliginin artmasimnin bir sonucudur. Bu durumlarda yerdegistirme talep
degerlerinin diger kapali ¢ikmali hallere gére daha fazla olmasi aym etkinin bir
sonucudur. Diger kapali ¢ikma durumlarinda da daha diisiik oranda olsa da

yerdegistirme taleplerinde onemli artis (%7-%13) goriilmektedir.

Bu agilardan degerlendirildiginde kapali ¢ikma genel olarak yerdegistirme kapasitesi

diisiisii ile degil yerdegistirme taleplerinde artis ile olumsuzluga neden olmaktadir.

Kapali ¢ikma ve yumusak katin birlikte bulundugu modellerde de (KCIBYK ve
KC10YK) bu iki diizensizlik etkinsin birlesimi bir davranig goriilmektedir. Bina
esnekliginin artmasi sebebiyle yerdegistirme kapasitesinde azalis daha diisiik boyutta

hissedilirken (%-7:%+2), taleplerde artis daha biiyiik boyutta (%40-%65) olmaktadir.
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Tablo 7.19: Incelenen parametre ve diizensizliklerin yerdegistirme kapasitelerinin referans
model kapasitelerine oranlari

K2 K4 K7 Ortalama| Genel
AY-75 0.93 0.81 0.87 0.87
Ref.D AY-98 1.01 0.91 1.02 0.98 0.93
Ortalama 0.97 0.86 0.95 0.93
AY-75 0.94 0.92 0.83 0.90
YKH.0 AY-98 1.11 0.90 0.81 0.94 0.92
Ortalama 1.02 0.91 0.82 0.92
AY-75 0.96 0.86 0.78 0.87
YKH.D AY-98 1.13 0.83 0.74 0.90 0.88
Ortalama 1.05 0.85 0.76 0.88
AY-75 0.81 0.95 0.93 0.90
YKD.D AY-98 1.12 1.00 0.95 1.02 0.96
Ortalama 0.96 0.98 0.94 0.96
AY-75 0.85 0.79 0.72 0.78
YKDH.D AY-98 0.99 0.78 0.70 0.82 0.80
Ortalama 0.92 0.78 0.71 0.80
AY-75 0.94 0.97 0.98 0.96
KCIB.D-C |AY-98 0.98 1.02 1.03 1.01 0.99
Ortalama 0.96 0.99 1.00 0.99
AY-75 0.98 0.99 1.03 1.00
KCI1B.D-D |AY-98 0.99 0.97 0.85 0.94 0.97
Ortalama 0.99 0.98 0.94 0.97
AY-75 0.95 1.04 0.99 0.99
KC10.D-C |AY-98 1.00 1.03 1.01 1.01 1.00
Ortalama 0.97 1.03 1.00 1.00
AY-75 1.48 1.25 1.08 1.27
KC10.D-D |AY-98 1.05 1.08 0.85 0.99 1.13
Ortalama 1.26 1.17 0.96 1.13
AY-75 0.81 0.97 0.98 0.92
KC2B.D-C |AY-98 0.98 1.03 1.02 1.01 0.97
Ortalama 0.90 1.00 1.00 0.97
AY-75 0.98 0.92 0.91 0.94
KC2B.D-D |AY-98 0.96 0.95 0.79 0.90 0.92
Ortalama 0.97 0.94 0.85 0.92
AY-75 0.88 0.94 1.00 0.94
KC20.D-C |AY-98 0.97 1.04 1.01 1.01 0.97
Ortalama 0.93 0.99 1.00 0.97
AY-75 1.43 1.27 1.20 1.30
KC20.D-D |AY-98 1.02 1.27 0.85 1.05 1.17
Ortalama 1.22 1.27 1.03 1.17
AY-75 1.17 1.14 0.76 1.02
KCIBYK.D-C |AY-98 1.10 0.93 0.85 0.96 0.99
Ortalama 1.13 1.03 0.81 0.99
AY-75 1.10 0.90 0.84 0.95
KCIBYK.D-D [AY-98 1.09 0.96 0.69 0.91 0.93
Ortalama 1.09 0.93 0.76 0.93
AY-75 1.18 0.97 0.80 0.98
KC10YK.D-C |AY-98 1.16 0.96 0.69 0.93 0.96
Ortalama 1.17 0.96 0.74 0.96
AY-75 1.18 1.15 0.91 1.08
KCI0YK.D-D [AY-98 1.18 1.06 0.64 0.96 1.02
Ortalama 1.18 1.10 0.78 1.02
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Tablo 7.20: incelenen parametre ve diizensizliklerin yerdegistirme taleplerinin
referans model taleplerine oranlari

K2 K4 K7 Ortalama | Genel
AY-75 0.65 0.80 0.91 0.79
Ref.D AY-98 0.85 0.88 0.94 0.89 0.84
Ortalama 0.75 0.84 0.93 0.84
AY-75 1.65 1.27 1.14 1.35
YKH.0 AY-98 1.53 1.28 1.12 1.31 1.33
Ortalama 1.59 1.27 1.13 1.33
AY-75 1.75 1.50 1.09 1.45
YKH.D AY-98 1.41 1.24 1.15 1.27 1.36
Ortalama 1.58 1.37 1.12 1.36
AY-75 1.43 1.39 1.06 1.29
YKD.D AY-98 1.10 1.07 1.03 1.07 1.18
Ortalama 1.27 1.23 1.04 1.18
AY-75 2.29 1.12 1.17 1.52
YKDH.D AY-98 1.69 1.32 1.18 1.39 1.46
Ortalama 1.99 1.22 1.18 1.46
AY-75 1.08 1.13 1.13 1.11
KCIB.D-C |AY-98 1.06 1.04 1.10 1.07 1.09
Ortalama 1.07 1.08 1.12 1.09
AY-75 1.16 1.07 1.15 1.13
KC1B.D-D |AY-98 1.08 1.08 1.07 1.08 1.10
Ortalama 1.12 1.07 1.11 1.10
AY-75 1.23 1.10 0.99 1.10
KC10.D-C |AY-98 1.10 1.01 1.00 1.04 1.07
Ortalama 1.16 1.06 0.99 1.07
AY-75 1.30 1.39 1.17 1.29
KC10.D-D |AY-98 1.16 1.44 1.20 1.26 1.28
Ortalama 1.23 1.41 1.19 1.28
AY-75 1.04 1.15 1.10 1.10
KC2B.D-C |AY-98 1.01 1.07 1.13 1.07 1.08
Ortalama 1.03 1.11 1.11 1.08
AY-75 1.30 1.11 1.13 1.18
KC2B.D-D |AY-98 1.01 1.12 1.10 1.08 1.13
Ortalama 1.16 1.12 1.12 1.13
AY-75 1.18 1.12 1.04 1.11
KC20.D-C |AY-98 1.02 1.05 1.02 1.03 1.07
Ortalama 1.10 1.09 1.03 1.07
AY-75 1.51 1.57 1.27 1.45
KC20.D-D |AY-98 1.29 1.69 1.26 1.41 1.43
Ortalama 1.40 1.63 1.26 1.43
AY-75 2.03 1.56 1.26 1.62
KCIBYK.D-C |AY-98 1.81 1.42 1.25 1.49 1.55
Ortalama 1.92 1.49 1.25 1.55
AY-75 2.18 1.49 1.32 1.67
KCI1BYK.D-D |AY-98 1.84 1.34 1.24 1.48 1.57
Ortalama 2.01 1.42 1.28 1.57
AY-75 1.88 1.32 1.12 1.44
KC10YK.D-C |AY-98 1.73 1.19 1.16 1.36 1.40
Ortalama 1.80 1.25 1.14 1.40
AY-75 2.04 1.70 1.33 1.69
KC10YK.D-D |AY-98 1.66 1.86 1.34 1.62 1.65
Ortalama 1.85 1.78 1.33 1.65
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8. SONUC VE ONERILER

8.1 Genel

Ulkemiz diinyanmn yiiksek deprem riskine sahip bolgelerinden biri iizerinde
bulunmaktadir. Yap1 teknolojisi ve egitim seviyesinin yiikselmesi ve iyilestirilen
deprem yoOnetmeligi sartlar1 ile her gecen giin daha kaliteli binalarin yapilmakta
oldugu soylenebilir. Buna karsin hali hazirda sismik performansinin yeterliligi
siipheli birgok mevcut bina bulunmaktadir. ileride yasanabilecek depremlere dogru
sekilde hazirlik yapabilmek i¢in olasi hasarin belirlenmesi ilk asamalardan biridir.

Bunun i¢cinde mevcut yap1 stogunun sismik performansi ortaya konmalidir.

Tez kapsaminda, iilkemizdeki az ve orta katli betonarme yapi stogunun sismik
davranismin belirlenmesi amacini tastyan bir calisma yapilmistir. Oncelikle
hazirlanan bina modellerine mevcut yapi1 6zelliklerinin dogru sekilde yansitilmasi
amaciyla bir “mevcut bina 6zellikleri envanter ¢alismasi1” yapilmistir. Buradan elde

edilen veriler 15181nda bina modelleri hazirlanmstir.

Farkl1 6zelliklere sahip binalarin sismik davranisi da dnemli farklar gostereceginden
genis ve kapsamli bir model yelpazesi olusturulmustur. Yap1 sismik performansina
kritik derecede etkisi bulunabilecegi varsayilan kat sayisi, farkli yonetmelik sartlari,
yanal donati miktar ve detayi, beton dayanimi, dolgu duvar miktar1 ve farkl
diizensizlik durumlarina sahip 432 adet iic boyutlu bina modeline ait 864 kapasite
egrisi elde edilmistir. Bina modellerinin DBYBHY-2007 yonetmeliginde yer alan 7
farklt durum i¢in dogrusal olmayan yerdegistirme kapasiteleri belirlenmistir. Sismik
talep degerleri i¢in ise 4 farkli zemin grubu ve 3 farkli maksimum yer ivmesi degeri
icin gercek deprem ivme kayitlarindan olusan setler ve DBYBHY-2007 spektrumu
dikkate alinarak dogrusal olmayan yerdegistirme talepleri belirlenmistir. 864 yap1 ve
264 kayit olmak tlizere toplam 228096 adet esdeger SDOF sistem i¢in zaman tanim

alaninda dogrusal elastik olmayan dinamik analiz yapilmstir.
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Elde edilen kapasite egrileri, yerdegistirme kapasite, talep ve talep/kapasite oranlari
dikkate alinarak degerlendirmeler yapilmistir. Bu boliimde tez ¢aligmasindan elde

edilen sonuglar sunulacaktir

8.2 Envanter Calismasi Sonuclari

Bina o6zellikleri ile ilgili envanter calismasi1 kapsaminda mevcut 475 bina projesi ve
bu binalardan 3123 kiris ve 40351 kolon eleman incelenmistir. Yapilan bilimsel
calismalarda hazirlanacak modellerin, bu envanter verileri ile uyumlu olmasi
durumunda yap:1 stogunu daha iyi yansitacagi diisiiniilebilir. Bilgilerin farkli kat ve
yil gruplarina ayrilmig olmasi verilerin degisiminin daha iyi yansitilmasi bakimindan
daha uygun oldugu ve yapilan envanter calismasinin degerini arttirici bir husus

oldugu diisiiniilmektedir.

Envanter verileri degerlendirildiginde proje degerleri olarak 1998 oncesi yapilarda
biiyiik agirlikla BS18, BCI malzeme, 1998 sonrasinda ise 1-5 katli yapilarda BS25,
6+ yapilarda BS30 ve BCIII malzeme kullanildig1 goriilmektedir.

Yildan bagimsiz olarak 1-2 katli binalarda plan boyutlarinin orani yaklagik 1.3 ve

daha fazla katli binalarda 1.5 degerine sahiptir.

Kat yiiksekligi arttikga bina plan alani artmaktadir. Bu veriler dikkate alindiginda
cok katli yapilarda her katta cift daire olmasi ihtimali artmaktadir. Bu da binanin
mimari gerekler ile bir yonde simetrik olmasini giindeme getirdiginden sismik

davranis agisindan olumlu goriilebilir.

Tiim y1l ve kat gruplar i¢in normal kat yiiksekligi diger parametrelere gore oldukca
diisiik degiskenlik katsayisi ile yaklagik 2.80 m olarak bulunmustur. Yumusak katin
Oonemli sebeplerinden olan zemin kat yiiksekliginin diger katlardan fazla olmasi

durumu i¢in farkli kat ve yil gruplari i¢in oranlar verilmistir.

DBYBHY-2007’ye gore ¢apraz basing ¢ubugu olusturabilecek 6zellikteki duvarlarin
birim yap1 alanina diisen uzunluklar1 her iki asal yon i¢in ayr1 ayri verilmistir. Bu
ozellikle son dénemde yap1 davranisi tizerindeki etkilerinin dikkate alinmasi tizerine
yogunlasilan dolgu duvarlarin, modellenen yapida ne miktarda olmas1 gerektigi ile
ilgili yazarlarin bilgisi dahilinde ilk veridir. Tiim kiris altlarinda duvar konularak
yapilan ¢alismalarla dayanimi 6nemli oranda degistiren caligmalarin daha dikkatli

yapilmasina katki saglayacaktir.
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Yapi tastyict elemanlar arasinda diizgiin bir ylik aktarim mekanizmasi olusumu ile
ilgili olarak bulunan siirekli gerceve sayisinin birim yapi alanina diisen miktari,
kolonlarin kiriglerle her iki yonde bagli olmas1 ve kirislerin baska kiriglere (saplama

kirig) mesnetlenmesi ile ilgili oranlar da verilmistir.

Baska bir diizensizlik tiirii olan kapali ¢ikma miktar1 ile ilgili olarak kapali ¢ikma

bulunan yapilarda kapali ¢ikma alaninin, normal kat alanina oran1 verilmistir.

Yap1 modeli olusturulurken farkli miktar ve dagilimda tasiyici eleman kullanilmasi
miimkiindiir. Bu parametrelerin yap1 stogu i¢indeki degerleri ile ilgili olarak birim
alana diisen kolon sayisi, toplam kolon alaninin kat alanma orani gibi bilgiler

verilmistir.

Cok sayida kolon ve kiristen elde edilen veriler 1s181nda yap1 elemanlarinin boyutlar

ve donatilandirilmast ile ilgili bilgiler de verilmistir.

8.3 Parametre iliskileri Degerlendirme Sonuclar:

Yap1 periyodu, talebi yansitan kiitle ve kapasiteyi olusturan tasiyici elemanlarin
ozellikleri ile dogrudan ilgili rijitlik degerinin etkilesimi ile olustugundan yap1
ozelliklerini yansitan bir parametre olarak diisiiniilmiistiir. Bu sebeple farkli yapisal

ozellikler ile ilgili degerlendirmede yap1 periyodu kullanilmigtir.

8.3.1 Yatay dayamim degerleri degerlendirme sonuglari

Tim yapilarin yatay dayamim/bina agirhgi oram1 degerlendirildiginde, yatay
dayanimin artan periyot degeri ile hizla azaldig1 goriilmektedir. Az katli ve duvarh
modellerde yatay dayanim orani 0.70’in iizerinde degerlere sahip iken periyot artigi
ile 0.10 mertebesinin altina kadar diisebilmektedir. Fakat genel egilim itibariyle bu

oran civarinda yataylastig1 sOylenebilir.

Modellerin farkli yOnetmelik sartlar1 ve duvar durumuna gore gruplanarak
incelenmesi durumunda periyot ile dayanim degerleri arasinda korelasyonun arttigi
goriilmektedir. Ayni1 kat grubunda bulunan AY-98 modelleri, AY-75 modellerine
gore %34 ila %89 oraninda daha biiylik yatay dayanim oranina sahiptir. Periyot
degeri arttik¢a ve yatay dayanim oran1 azaldik¢a fark daha belirgin hal almaktadir.

Duvarlarin dikkate alinmasi durumunda yatay dayanim orani dogal olarak artig

gostermektedir. AY-75 modellerinde duvar dayanimini dikkate alinmasi durumunda
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dayanimda ortalama olarak %28 artis meydana gelmektedir. Daha giiclii betonarme

elemanlara sahip AY-98 modellerinde ise bu oran %19’da kalmaktadir.

Dayanim fazlalig1 parametresi incelendiginde bu degerin yatay dayanim gibi artan
periyot degeri, bir anlamda kat sayisi, ile azaldigi goriilmektedir. AY-75
modellerinde dayanim fazlalig1 degeri yaklasik olarak 4.2 ile 1.0 arasinda iken AY-
98 icin bu degerler 5.7 ile 1.6 arasindadir.

8.3.2 Dogrusal olmayan yerdegistirme kapasitesi degerlendirme sonuclari

Hemen Kullanim performans seviyesi yerdegistirme kapasitesi yonetmelik sartlari,
malzeme, yanal donati miktar ve detaylandirmasi degisiminden Onemli oranda

etkilenmemektedir.

Can Giivenligi (CG) performans seviyesi plastik davranigin daha ileri safthalarinda
yer aldigindan siinekligi etkileyen parametreler bu seviye yerdegistirme kapasitesini
de onemli Olgiide etkilemektedir. Etriye ve beton dayanimi 6zelliklerinin olumsuz
olmas1 durumunda yap1 siineklik degerinin %50 oraninda azalmasinin miimkiin
oldugu gozlenmektedir. CG i¢in AY-98 yonetmeligi modellerinin AY-75
modellerinden %42 oraninda daha siinek oldugu goriilmektedir. Yiiksek kath
yapilarda malzeme ve yanal donat1 detayinin yerdegistirme kapasitesi lizerinde daha

etkili oldugu gézlenmistir.

Gogme Oncesi (GO) performans seviyesi ile CG performans seviyesi degerleri
ozellikle AY-75 yapilart i¢in birbirine yakindir. Etriye ve beton dayanimi
ozelliklerinin olumsuz olmasi durumunda yapi siineklik degerinin %58 oraninda
azalabildigi goriilmektedir. AY-98 yonetmeligi modellerinin AY-75 modellerinden
%65 oraninda daha siinek oldugu goriilmektedir. GO seviyesi i¢in ydnetmelik,

malzeme ve yanal donat1 6zellikleri CG seviyesine gore daha etkindir.

Tiim performans seviyeleri i¢in beton dayanimi ve yanal donati miktarinda artisin
yerdegistirme kapasitesi degerlerini azalttigi durumlar olusabilmektedir. Bunun
sebebi bu faktorlerin iyilesmesi ile boyuna donati birim uzama degerinde artis
olmasidir. Kesit siinekligi agisindan boyuna donati birim uzama degerinin kritik
oldugu kiris veya az katli yapt kolon elemanlarinda bu durumun goériilme olasilig

artmaktadir.
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Iyilesen beton dayanimi ve yanal donatt durumunun eleman sekil degistirme
kapasitesini azaltmasi 6nceki bilgiler ile tam uyumlu degildir. Bu sebeple DBYBHY -
2007°de verilen ¢elik birim uzama sinir degerlerinin 6zellikle deneysel calismalar ile

detayli olarak incelenmesi faydali olabilir.

8.3.3 Dogrusal olmayan yerdegistirme talebi degerlendirme sonuclari

Calisma kapsaminda gergek depremlerin ivme kayitlarn ve DBYBHY-2007
yerdegistirme talep sonuglar1 karsilastirilmistir. Karsilastirma yapilabilmesi i¢in ivme
kayitlarindan olusan setlerin ve DBYBHY-2007’de Ongoériilen yer hareketi ile
uyumlu olmasi gereklidir. Bu amagla yonetmelikte 1. derece deprem bdlgesi igin
verilen maksimum yer ivmesi (PGA) degeri dikkate alinmistir. Bilindigi gibi
yonetmelikte farkli doniisiim periyoduna sahip depremler icin 50 yilda asilma
olasilig1 %10 olan tasarim spektrumu degerinin 0.5 (50 yilda asilma olasilig1 %50) ve
1.5 (50 yilda asilma olasilig1 %2) kat1 degerler 6ngdriilmektedir. Bu da PGA olarak
0.2g, 0.4g ve 0.6g degerlerine isaret etmektedir. Bu sebeple olusturulan deprem
setlerinin ortalama maksimum yer ivmelerinin verilen degerlerde olmasi
saglanmistir; ortalama degerler i¢in degisik zemin gruplar1 ve ivme gruplarinda

degisik sayilarda kayit kullanilmugtr.

Sonuglar degerlendirildiginde beklenildigi gibi genel olarak zemin zayiflastik¢a
yerdegistirme talepleri artmaktadir. Zemin grubuna gore yerdegistirme taleplerinde

onemli farklar goriilmektedir.

Gergek deprem ivme kayitlarindan elde edilen degerler ile DBYBHY-2007
yerdegistirme talep sonuglar1 karsilastirildiginda; 0.2g ve 0.4g yer ivmesi i¢in Z1 ve
72 zemin bolgeleri i¢in yonetmelik talep degerlerinin yetersiz kaldig1 gbzlenmistir.
Zemin zayifladikga ve yer ivme degeri arttikca yetersizliklerin diizeyleri

azalmaktadir.

Bunun sebeplerinden biri yonetmelikte elastik ve elastik olmayan yerdegistirmeler
arasindaki oran1 veren Cg; (spektral yerdegistirme orani) katsayisinin zemin grubu
Tp degerine bagl olarak 6nemli degisim gostermesi olabilir. Cr; degerinde ayn1 yap1
periyot degeri i¢in farkli zemin gruplar1 arasinda 2 kat1 agkin farklar mevcuttur. Bu
sebeple Ozellikle kiiciik yer ivmesi degerlerine sahip depremler i¢in “es enerjiden”

“es deplasmana” gecis periyot degerlerinin DBYBHY-2007 formiilasyonunda Z1 ve

100



72 zemin bolgeleri i¢in olmasi gerekenden kiigiik secilip se¢ilmediginin incelenmesi

uygun olabilir.

8.3.4 Dogrusal olmayan yerdegistirme talep/kapasite degerlendirme sonuglari

Periyot degeri arttikga talep/kapasite oranlarinin yiikselmekte bu da daha biiyiik
sismik risk anlamina gelmektedir. Periyot degeri kat sayisi ile yliksek korelasyona
sahip oldugundan ytiksek katli mevcut yapilarin sismik etkilere karst daha biiyiik risk

altinda oldugu sonucuna varilabilir.

8.4 Diizensizlik Etkileri Degerlendirme Sonuclari

Bu boliimde calisma kapsaminda yer alan bazi parametre ve diizensizlik etkilerinin
bina sismik davramis1 tizerine etkileri ile 1ilgili sonuglara yer verilmistir.
Degerlendirme binanin “yerdegistirme talebi/yerdegistirme kapasitesi” oranindaki
degisimin gbz Oniline alinmasi ile yapilmistir. Yerdegistirme kapasitesinin
belirlenmesinde DBYBHY-2007de yer alan CG-2 (ileri Hasar Bolgesi’ndeki
kolonlarin tagidigi kesme orani ile ilgili) kriteri dikkate alinmistir. Yerdegistirme
talebi i¢in ise 1. derece deprem bdlgesinde 50 yilda agilma olasilig1 %10 olan deprem
(yer ivmesi 0.4 g) durumu i¢in ger¢ek deprem ivme kayitlarindan elde edilen

degerler dikkate alinmistir.

Incelenen parametreye sahip her bir modelde talep/kapasite oranlari ayn1 modele
karsilik gelen referans modele oranlanarak normalize edilmistir. Boylelikle diger
etkiler normalize edilerek, diizensizlik veya modeldeki farkliligin sismik

performansa etkisi belirlenmistir.

Dolgu duvarlar yatayda ve diiseyde rijitlik ve dayanim dagilimimi bozmayacak
sekilde bulunmasi durumunda o6zellikle diisiik katli yapilarda sismik davranisa
olumlu katki yapmaktadir. Genel olarak duvar etkisinin kat sayis1 arttikga azalmasi,
farkli kat adedine sahip binalarda da benzer dayanima sahip dolgu duvarlarin

dayaniminin betonarme elemanlara gore gittikge azalmasina baglanabilir

Fakat dolgu duvarlarin rijitlik dagilimin1 bozacak sekilde yerlestirilmesi durumunda
sismik davraniga olumsuz etki yapacagi goriilmektedir. Zemin katta dolgu duvar

bulunmamasi sebebiyle olusan yumusak kat durumunda talep/kapasite oranlari
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ortalama olarak AY-75 yapilan i¢in %47, AY-98 yapilarn icin ise %6 artis

gostermektedir.

Zemin kat yiiksekliginin fazla olmasi sebebiyle olusan yumusak kat diizensizligi ise

talep/kapasite oranini ortalama %356 oraninda arttirmaktadir.

Hem zemin kat yiiksekliginin fazla olmasi hem de zemin katta dolgu duvar
bulunmamasi1 sebebiyle olusan yumusak kat durumunda ise artis oran1 %80’e

ulagmaktadir.

Kapali ¢ikmaya sahip modellerde olumlu ve olumsuz bir¢ok etkinin olusmasi
sebebiyle sismik davranigin bina bazinda iyi ya da koti yonde etkilenmesi
miimkiindiir. Bu durum bu tiir yapilar igin degerlerde belirli bir egilimin
gbzlenmesini ve sonuglarin genellestirilmesini zorlastirmaktadir. Fakat olumsuz
taraflarin agir basmasi sebebiyle ortalama degerler talep/kapasite oranini arttiric
yondedir. Kapali ¢ikmanin incelenen 8 durumunda ortalama sismik talep/kapasite

artis1 %7 ile %27 arasinda degigsmektedir.

Kapali ¢ikma ve yumusak katin birlikte bulundugu durumlarda ise ortalama sismik

talep/kapasite orani artis1 %47 ile %73 arasindadir.

Elde edilen degerler disiiniildiiglinde en olumsuz diizensizligi zemin kat
yuksekliginin fazla olmasi ve bu katta dolgu duvar bulunmamasi durumu, daha sonra
strast ile yumusak kat ve kapali ¢ikma durumlarinin birlikte oldugu modeller, yalniz
zemin kat yiiksekliginin fazla olmasi, uygun olmayan duvar yerlesimi durumu ve

kapali ¢ikmanin versiyonlar1 olusturmaktadir.

Yumusak kat diizensizligi durumlarmin diger diizensizliklere gore talep/kapasite
oranlarinda daha biiyiik artiglara neden olmasi dikkat ¢ekicidir. Diizensizlikler i¢inde
bina sismik davranisinda en 6nemli olumsuzluga yumusak katin neden oldugu

goriilmektedir.

Diizensizlik etkilerinin bina sismik davranmisina tesiri ile ilgili sayisal degerler
calisma ile verilmis olmaktadir. Bu degerlerin diizensizlikler ile ilgili verilen

egitimlerin etkinliginin artmasina katkida bulunacag: diisiiniilmektedir.
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8.5 Sonraki Calismalar icin Oneriler

Konu ile ilgili daha sonraki ¢alismalar i¢in asagidaki noktalarin arastirilmasi faydali

olabilir:

e (Calismada kullanilan 2, 4 ve 7 kathi modeller yaninda diger kat adetlerine
sahip modellerin incelenmesi ile degerlerin kat sayisi ile degisim daha

saglikli gozlenebilir.

e Incelenen parametre ve diizensizliklerin daha farkli degerlerine sahip bina

modelleri olusturularak bu degerler i¢in de etkiler incelenebilir.

e Ozellikle kapal1 ¢ikma durumu igin depremin diisey hareketi ve bunun ¢ikma
bolgesinde olusturabilecegi diisey salinim hareketinin dikkate alinarak

degerlendirilmesi yapilabilir.
e Kisa kolon, burulma etkileri gibi daha farkli diizensizlik tiirleri incelenebilir.

e Daha az risk altinda olsa da, yap1 stogu riskinin tam olarak belirlenmesi i¢in

perdeli binalar i¢inde benzer ¢alismalar yapilabilir.

e Benzer calisma yigma, prefabrik, celik gibi daha farkli yapi tiirleri icin
yapilarak iilkemiz yap1 stogu sismik davraniginin belirlenmesi ¢alismalarina

katkida bulunulabilir.

e Gergek deprem ivme kayitlarindan yerdegistirme talepleri hesaplanmasinda
tek serbestlik dereceli sistem yerine tiim bina modeli kullanilarak daha

gercekei talep degerleri elde edilebilir.
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Sekil A.1 : Beton dayanimi ortalama ve standart sapma degerleri

Tablo A.1: Beton dayanimu ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.
YilG. | KatG. (MPa) (MPa) | CoV | (MPa) | (MPa) | (MPa)
A 1 17.47 091] 0.01| 16.00 18.00 18.00
A 2 17.87 142 0.01] 16.00 18.00 30.00
A 3 16.81 232 0.01] 16.00 16.00 25.00
B 1 24.00 3.10] 0.01| 18.00 25.00 30.00
B 2 25.21 3711 0.02| 16.00 25.00 30.00
B 3 28.70 3.72] 0.01] 16.00 30.00 35.00
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Sekil A.2 : Celik dayanimi ortalama ve standart sapma degerleri

Tablo A.2: Celik dayanimu ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

YilG. | KatG. (MPa) (MPa) | CoV | (MPa) | (MPa) | (MPa)
A 1 220.00 0.00| 0.00| 220.00| 220.00| 220.00
A 2 222.08 20.41] 0.09] 220.00| 220.00| 420.00
A 3 242.58 63.81| 0.26] 220.00| 220.00| 420.00
B 1 420.00 0.00| 0.00| 420.00| 420.00| 420.00
B 2 405.28 52.39| 0.13] 220.00| 420.00| 420.00
B 3 415.74 29.17] 0.07] 220.00| 420.00| 420.00
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Sekil A.3 : X yoniindeki boyutun ortalama ve standart sapma degerleri

Tablo A.3: x yoniindeki boyut ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.
YilG. | KatG. (m) (m) CoV | (m) (m) (m)
A 1 11.60 4.05| 7.00] 10.00 22.00] 220.00
A 2 11.47 3.39] 5.00] 10.75 23.76| 420.00
A 3 16.40 4.75| 8.30] 15.63 29.80| 420.00
B 1 11.38 321 6.80] 10.92 20.90| 420.00
B 2 13.29 4.58| 6.55| 12.36 28.38| 420.00
B 3 17.90 6.99] 6.00] 1848 37.65| 420.00
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Sekil A.4 : Y yoniindeki boyutun ortalama ve standart sapma degerleri

Tablo A.4: y yoniindeki boyut ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

YilG. | KatG. (m) (m) CoV| (m) (m) (m)
A 1 11.02 2.87| 0.26 6.00 11.00 19.68
A 2 12.54 3.14] 0.25 6.60 12.70 25.78
A 3 14.04 3.81] 0.27 7.50 13.83 25.20
B 1 11.90 3.28] 0.28 7.58 10.70 17.60
B 2 13.29 3.64| 0.27 4.62 12.90 24.51
B 3 16.49 5.46| 0.33 7.21 16.03 35.10
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Sekil A.5 : Normal kat alan1 ortalama ve standart sapma degerleri

Tablo A.5: Normal kat alani ile ilgili istatistiki bilgiler

(=]

Ortalama | Std. Sap. Min. | Medyan | Mak.
Yil G. | KatG. (m?) (m> | CoV | (m) (m’) (m?)
A 1 128.00 67.90| 0.53| 33.60| 106.20| 295.20
A 2 133.18 4551 0.34| 50.00| 122.00| 403.33
A 3 225.90 99.00| 0.44| 102.50| 195.70| 626.80
B 1 140.80 7240 0.51] 70.00| 112.20| 362.60
B 2 164.69 70.73| 0.43| 47.91| 149.50| 480.00
B 3 300.10| 204.90| 0.68] 79.00| 261.70| 1076.80
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Sekil A.6 : Zemin kat alani ortalama ve standart sapma degerler

Tablo A.6: Zemin kat alan1 ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

Yil G. | KatG. (m?) (m> | CoV | (m) (m’) (m?)
A 1 127.00 68.70| 0.54| 33.60| 106.20| 295.20
A 2 131.47 47.04| 0.36| 50.00| 120.00| 403.33
A 3 223.80 97.30] 0.43] 102.50| 202.10| 626.80
B 1 136.20 73.20| 0.54| 65.60| 112.80| 362.60
B 2 161.19 69.68| 0.43| 4791] 148.58| 450.00
B 3 296.80 205.20] 0.69| 79.00| 250.00| 1076.80
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Sekil A.7 : 1998 oncesi binalarda kapali ¢ikma alaninin kat alanina orani ortalama ve
standart sapma degerleri

Tablo A.7: 1998 6ncesi binalarda kapali ¢ikma alaninin kat alanina orani ile ilgili

YI-1 Y1-2 Y1-3 Y2-1 Y2-2 Y2-3 Y3-1 Y3-2 Y3-3

Kat ve Cikma Yo6n Gruplar

istatistiki bilgiler

Cikma Ortalama | Std. Sap. Min. | Medyan | Mak.
YilG. | Yon Adet | KatG. | (%) (%) | CoV| (%) %) | (%)
A Y1 1 2.94 * * 2.94 294 294
A Y2 2 5.61 4.59| 0.82 1.87 4.08| 18.25
A Y3 3 4.04 2.941 0.73 0.87 3.10] 11.18
A Y1 1 4.72 * * 4.72 472 4.72
A Y2 2 5.07 2.68 | 0.53 1.42 5.01| 10.26
A Y3 3 6.06 4.43| 0.73 0.42 4.84| 16.15
A Y1 1 18.71 * *| 18.71 18.71] 18.71
A Y2 2 9.90 448| 0.45 3.31 9.41| 21.07
A Y3 3 11.52 8.19| 0.71 3.13 10.44| 35.72

160 -

140 -

g 120 1

S 100 A

< 4

£ 6ol

40

g 20

< 00 -

Sekil A.8 : 1998 sonras1 binalarda kapali ¢ikma alaninin kat alanina orani ortalama
ve standart sapma degerleri
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Tablo A.8: 1998 sonrasi binalarda kapali ¢ikma alaninin kat alanina orani ile ilgili

istatistiki bilgiler
Cikma Ortalama | Std. Sap. Min. | Medyan | Mak.
Yl G. | Yon Adet | Kat G. (%) (%) CoV | (%) (%) (%)
B Y1 1 2.47 2.03] 0.82 1.04 247 391
B Y2 2 6.41 4.01] 0.62 1.02 6.31] 14.83
B Y3 3 5.52 4.78| 0.87 0.89 3.66| 14.73
B Y1 1 3.56 1.79] 0.50 1.61 394 5.12
B Y2 2 7.99 5.51| 0.69 1.35 6.04| 25.98
B Y3 3 5.04 2.89] 0.57 1.75 4241 9.08
B Yl 1 8.06 7.21] 0.89 2.96 8.06| 13.16
B Y2 2 14.57 7.52] 0.52 4.42 12.32] 3533
B Y3 3 13.88 9.97] 0.72 4.25 12.71] 34.11
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Sekil A.9 : Normal Kat Yiiksekligi ortalama ve standart sapma degerleri

Tablo A.9: Normal Kat Yiiksekligi ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

Yl G. | KatG. (m) (m) CoV| (m) (m) (m)
A 1 291 0.35] 0.12 2.70 2.80 3.90
A 2 2.78 0.09| 0.03 2.40 2.80 3.50
A 3 2.78 0.05] 0.02 2.60 2.80 2.97
B 1 2.82 0.10] 0.03 2.70 2.80 3.00
B 2 2.77 0.08| 0.03 2.60 2.80 3.20
B 3 2.79 0.05] 0.02 2.70 2.80 2.95
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Sekil A.10 : Zemin kat yliksekligi ortalama ve standart sapma degerleri

Tablo A.10: Zemin kat ytiksekligi ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.
Y G. | KatG. (m) (m) CoV (m) (m) (m)
A 1 3.36 1.02] 0.30 2.70 2.80 5.62
A 2 2.87 0.29]| 0.10 2.40 2.80 4.40
A 3 3.40 0.57] 0.17 2.60 3.50 5.60
B 1 2.86 0.17] 0.06 2.70 2.80 3.50
B 2 2.88 0.35] 0.12 2.60 2.80 6.00
B 3 3.12 0.58] 0.19 2.70 2.80 4.80
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Sekil A.11 : Zemin kat/Normal kat ortalama ve standart sapma degerler

Tablo A.11: Zemin kat/Normal kat ile ilgili istatistiki bilgiler

Yil G. | KatG. | Ortalama | Std. Sap. | CoV | Min. | Medyan | Mak.
A 1 1.07 0.05] 0.05 1.04 1.04 1.14
A 2 1.22 0.17] 0.14 0.93 1.25 1.57
A 3 1.28 0.10] 0.08 1.07 1.26 1.50
B 1 1.30 * * 1.30 1.30 1.30
B 2 1.26 0.19] 0.15 1.04 1.25 2.00
B 3 1.45 0.15] 0.10 1.25 1.48 1.71
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Sekil A.12 : Zemin kat kolon enkesit alaninin toplam kat alanina oraninin ortalama

ve standart sapma degerleri(1998 dncesi)

Tablo A.12: Zemin kat kolon enkesit alaninin toplam kat alanina oranini ile ilgili

istatistiki bilgiler(1998 6ncesi)

Ortalama | Std. Sap. Min. | Medyan | Mak.
YilG. | KatG. (%) (%) CoV | (%) (%) (%)
A 1 1.73 0.63| 0.37 0.79 1.79 3.57
A 2 1.82 049 0.27 0.43 1.78 4.81
A 3 2.14 0.66| 0.31 0.84 2.06 4.77
APO 1 1.72 0.65| 0.38 0.79 1.81 3.57
APO 2 1.85 048] 0.26 0.69 1.79 4.81
APO 3 2.30 0.65] 0.28 1.27 2.24 3.79
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Sekil A.13 : Zemin kat kolon enkesit alaninin toplam kat alanina oraninin ortalama

ve standart sapma degerleri(1998 sonras1)
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Tablo A.13: Zemin kat kolon enkesit alaninin toplam kat alanina oranini ile ilgili
istatistiki bilgiler(1998 sonrast)

Ortalama | Std. Sap. Min. | Medyan | Mak.
YilG. | KatG. (%) (%) CoV | (%) (%) (%)
B 1 2.07 0.68] 0.33 1.04 1.97 4.25
B 2 2.16 0.57] 0.27 0.89 2.06 5.10
B 3 2.16 0.75] 0.35 0.47 2.14 4.52
BPO 1 2.10 0.67] 0.32 1.04 1.97 4.25
BPO 2 2.20 0.57] 0.26 0.89 2.12 5.10
BP0 3 2.50 0.81] 0.32 0.81 2.44 4.52
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Sekil A.14 : Kolon enkesit alanlar1 toplaminin toplam kat alanina oraninin ortalama
ve standart sapma degerleri(1998 dncesi)

Tablo A.14: Kolon enkesit alanlar1 toplaminin toplam kat alanina oranini ile ilgili
istatistiki bilgiler(1998 dncesi)

Ortalama | Std. Sap. Min. | Medyan | Mak.

YilG. | KatG. (%) (%) CoV | (%) (%) (%)
A 1 1.77 0.69] 0.39 0.79 1.79 3.57
A 2 1.70 0.43] 0.26 0.42 1.68 4.81
A 3 1.64 0.54] 0.33 0.52 1.58 3.79
AP0Q 1 1.77 0.71] 0.40 0.79 1.81 3.57
APO 2 1.73 042] 0.24 0.69 1.69 4.81
APO 3 1.81 0.58] 0.32 0.60 1.80 3.79
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Sekil A.15 : Kolon enkesit alanlar1 toplaminin toplam kat alanina oraninin ortalama

Tablo A.15: Kolon enkesit alanlar1 toplaminin toplam kat alanina orani ile ilgili
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BPO1

BP02

BP03

ve standart sapma degerleri(1998 sonrasi)

istatistiki bilgiler(1998 sonrasi)

Sekil A.16 : Kattaki kolon sayisinin zemin kat alanina orani ortalama ve standart

sapma degerleri(1998 dncesi)
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Ortalama | Std. Sap. Min. | Medyan | Mak.
Yil G. | KatG. (%) (%) CoV | (%) (%) (%)
B 1 2.02 0.66| 0.33 1.04 1.88 4.25
B 2 1.97 0.60| 0.30 0.54 1.88 4.28
B 3 1.83 0.82] 0.45 0.18 1.95 4.51
BP0 1 2.05 0.66| 0.32 1.04 1.97 4.25
BP0 2 2.00 0.59] 0.30 0.54 1.93 4.28
BPO 3 2.31 0.78 ] 0.34 0.92 2.27 4.51
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Tablo A.16: Kattaki kolon sayisinin zemin kat alanina orani ile ilgili istatistiki

bilgiler(1998 6ncesi)
Ortalama | Std. Sap. Min. Medyan Mak.

Yil G. | KatG. | (adet/100m?) | (adet/100m?) | CoV | (adet/100m?) | (adet/100m?) | (adet/100m?)
A 1 13.13 3.84| 0.29 6.44 14.21 18.74
A 2 13.17 2.75] 0.21 2.74 13.20 23.18
A 3 10.83 2121 0.20 6.57 10.91 16.59
AP0 1 13.13 3.84| 0.29 6.44 14.21 18.74
AP0 2 13.37 2.59| 0.19 5.95 13.25 23.18
AP0 3 11.12 2.03| 0.18 6.70 11.14 16.59
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Sekil A.17 : Kattaki kolon sayisinin zemin kat alanina orani ortalama ve standart
sapma degerleri(1998 sonrasi)

Tablo A.17: Kattaki kolon sayisinin zemin kat alanina orani ile ilgili istatistiki
bilgiler(1998 sonrasi)

Ortalama | Std. Sap. Min. Medyan Mak.
Yil G. | KatG. |(adet/100m?) | (adet/100m®) | CoV | (adet/100m?) | (adet/100m?) | (adet/100m?)
B 1 11.86 3.13] 0.26 5.79 11.33 18.28
B 2 11.18 3.36| 0.30 4.59 10.48 29.36
B 3 9.03 2.75] 0.30 2.46 9.13 16.20
BP0 1 12.09 3.03] 0.25 5.79 11.71 18.28
BP0 2 11.43 3.43] 0.30 4.59 10.62 29.36
BPO 3 9.93 3.11| 0.31 2.46 9.67 16.20

122




Saplama Kirig / Toplam
Kiris
o0
S

40 -
20 4
als B l,ﬂ,l‘l, l,’_i
Al A2 A3 Bl B2 B3

Katve Y1l Gruplari

Sekil A.18 : Bir yada iki ucu saplama kirislerin toplam kiriglere oran1 ortalama ve
standart sapma degerleri

Tablo A.18: Bir yada iki ucu saplama kirislerin toplam kirislere orani ile ilgili
istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.
Yl G. | KatG. (%) (%) CoV | (%) (%) (%)
A 1 19.00 19.13|18.27 0.00 16.10 69.23
A 2 15.70 24.21]12.94 0.00 22.22 66.67
A 3 74.00 26.5914.56 0.00 25.00 66.67
B 1 22.00 19.60 | 14.92 5.56 13.06 51.72
B 2 16.30 17.37]12.72 0.00 13.64 56.25
B 3 47.00 24.23116.39 2.65 22.22 78.57
~ 8 1
E‘ 7 4
250
Ez ]
£
EER
S
5 ﬁ . r—I
>" 0 T T T T T
= Al A2 A3 Bl B2 B3
Katve Y1l Gruplari

Sekil A.19 : X yoniinde en az bir kirigle tutulmamis kolonlarin kat kolon sayisina
oraninin ortalama ve standart sapma degerleri
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Tablo A.19: X yoniinde en az bir kirisle tutulmamis kolonlarin kat kolon sayisina
orant ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.
Yl G. | KatG. (%) (%) CoV | (%) (%) (%)
A 1 1.97 7.14] 0.00 0.00 30.77 1.97
A 2 2.94 5.17| 0.00 0.00 33.33 2.94
A 3 3.75 6.00] 0.00 0.00 27.78 3.75
B 1 0.38 1.78] 0.00 0.00 8.33 0.38
B 2 0.64 3.84] 0.00 0.00 41.67 0.64
B 3 0.46 2.55] 0.00 0.00 16.67 0.46
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Sekil A.20 : Y yoniinde en az bir kirisle tutulmamis kolonlarin kat kolon sayisina
oraninin ortalama ve standart sapma degerleri

Tablo A.20: Y yOniinde en az bir kirisle tutulmamis kolonlarin kat kolon sayisina
oraninin ortalama ve standart sapma degerleri ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

YilG. | KatG. (%) (%) CoV | (%) (%) (%)
A 1 2.64 4471 0.00 0.00 15.38 2.64
A 2 1.86 443 0.00 0.00 25.00 1.86
A 3 3.06 5.25| 0.00 0.00 20.00 3.06
B 1 0.38 1.78] 0.00 0.00 8.33 0.38
B 2 0.34 1.64| 0.00 0.00 11.77 0.34
B 3 0.09 0.62] 0.00 0.00 4.17 0.09
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Sekil A.21 : X yoniinde uzanan yiik tastyabilecek 6zellikteki 20 cm’lik duvarlarin
uzunlugunun toplam bina alanina orani ortalama ve standart sapma degerleri

Tablo A.21: X yoniinde uzanan ytik tasiyabilecek 6zellikteki 20 cm’lik duvarlarin
uzunlugunun toplam bina alanina orani ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. Medyan | Mak.
YilG. | KatG. | (1/100m) | (1/100m) | CoV |(1/100m) | (1/100m) | (1/100m)
A 1 8.80 9.55| 1.09 0.00 6.59 41.96
A 2 6.21 5.58] 0.90 0.00 4.33 25.87
A 3 5.51 5.60| 1.02 0.00 3.50 30.17
B 1 2.20 1.67| 0.76 0.00 2.71 5.08
B 2 4.86 3.79] 0.78 0.00 3.86 19.82
B 3 4.06 3.57] 0.88 0.00 3.09 13.26
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Sekil A.22 : Y yoniinde uzanan yiik tastyabilecek 6zellikteki 20 cm’lik duvarlarin
uzunlugunun toplam bina alanina orani ortalama ve standart sapma degerleri
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Tablo A.22: Y yoOniinde uzanan yiik tagiyabilecek 6zellikteki 20 cm’lik duvarlarin
uzunlugunun toplam bina alanina orani ortalama ve standart sapma degerleri

Ortalama | Std. Sap. Min. Medyan | Mak.
YU G. | KatG. | (1/100m) | (1/100m) | CoV |(1/100m) | (1/100m) | (1/100m)
A 1 10.30 7.51] 0.73 0.00 9.68 33.04
A 2 10.38 6.77| 0.65 0.00 9.28 37.60
A 3 6.88 494 0.72 0.00 5.97 24.17
B 1 4.37 565 1.29 0.00 2.57 23.30
B 2 6.23 6.01| 0.96 0.00 4.65 28.27
B 3 6.38 6.50 1.02 0.00 4.76 32.91
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Sekil A.23 : Zemin katta X yoniinde siirekli ¢erceve sayisinin kat alanina orant

ortalama ve standart sapma degerleri

Tablo A.23: Zemin katta X yoniinde siirekli ¢cerceve sayisinin kat alanina orani ile
ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. Medyan Mak.
Y1l G. | Kat G. | (adet/100m?) | (adet/100m?) | COV | (adet/100m?) | (adet/100m>) | (adet/100m?)
A 1 2.09 1.35] 0.65 0.00 1.88 4.71
A 2 1.83 1.18| 0.64 0.00 1.77 6.00
A 3 1.23 0.75] 0.61 0.00 1.14 3.15
B 1 1.46 1.04] 0.71 0.00 1.52 3.39
B 2 2.16 1.47| 0.68 0.00 1.93 7.83
B 3 1.31 0.92| 0.70 0.00 1.13 5.07
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Sekil A.24 : Zemin katta y yoniinde siirekli ¢erceve sayisinin kat alanina orani
ortalama ve standart sapma degerleri

Tablo A.24: Zemin katta y yoniinde siirekli ¢cergeve sayisinin kat alanina orani ile
ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. Medyan Mak.
Y1l G. | KatG. |(adet/100m?) | (adet/100m?) | CoV | (adet/100m?) | (adet/100m?) | (adet/100m?)
A 1 2.01 1.04| 0.52 0.00 2.21 3.53
A 2 1.88 1.04] 0.56 0.00 1.78 6.48
A 3 1.29 0.74] 0.57 0.00 1.20 3.83
B 1 2.10 1.33] 0.63 0.00 2.05 5.25
B 2 2.37 1.38] 0.58 0.00 2.14 6.26
B 3 1.42 0.89] 0.63 0.00 1.24 4.07
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Sekil A.25 : Kolon uzun enkesit boyutu ortalama ve standart sapma degerleri

Tablo A.25: Kolon uzun enkesit boyutu ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

Yil G. | KatG. (mm) (mm) CoV | (mm) | (mm) (mm)
APQ 1 490.10 61.50| 0.13] 300.00| 500.00| 800.00
AP0Q 2 532.60 126.90| 0.24| 230.00| 500.00| 1400.00
APO 3 667.40 192.20| 0.29| 250.00| 600.00 | 1400.00
BP0 1 579.50 129.70| 0.22] 300.00| 600.00| 1400.00
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BP0 2 648.90 167.60| 0.26| 250.00| 600.00| 1450.00
BP0 3 724.10 195.80| 0.27] 300.00| 700.00| 1450.00
CPO 1 538.80 113.40| 0.21| 300.00| 500.00| 1400.00
CPO 2 587.20 158.50| 0.27] 230.00| 600.00| 1450.00
CPO 3 688.60 195.50| 0.28 | 250.00| 700.00| 1450.00
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Sekil A.26 : Kolon kisa enkesit boyutu ortalama ve standart sapma degerleri

Tablo A.26: Kolon kisa enkesit boyutu ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

YilG. | KatG. (mm) (mm) CoV | (mm) | (mm) (mm)
APO 1 257.80 26.90| 0.10| 250.00| 250.00| 400.00
APO 2 254.10 21.10] 0.08| 200.00| 250.00| 500.00
APO 3 275.40 55.20] 0.20] 200.00 | 250.00| 800.00
BPO 1 301.40 55.30] 0.18] 250.00| 300.00| 780.00
BPO 2 312.20 47.00| 0.15] 150.00| 300.00| 900.00
BP0 3 333.60 61.80| 0.19] 250.00| 300.00| 750.00
CPO 1 281.50 49.70| 0.18] 250.00| 250.00| 780.00
CPO 2 281.40 46.00| 0.16| 150.00| 250.00| 900.00
CPO 3 297.10 64.20| 0.22] 200.00 | 300.00| 800.00

~ 030 1

% 025

5 0.20 A

v<—t' .

=015 1

0]

= 0.10 1

43

5 0.05 A

S 0.00 -

APO1 AP02 AP0O3 BPO1 BP02 BP03 CP0O1 CP02 CP03
Katve Y1l Gruplari

Sekil A.27 : Kolon enkesit alan1 ortalama ve standart sapma degerleri
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Tablo A.27: Kolon enkesit alani

ile ilgili istatistiki bilgiler

AP0O1 AP02 APO3 BP01 BP02 BP03 CP0O1 CP02 CP03

Kat ve Y1l Gruplan

Ortalama | Std. Sap. Min. | Medyan | Mak.
Y11 G. | KatG. (m?) (m®) | CoV| (m%) (m?) (m?)
AP0 1 0.13 0.02] 0.14| 0.09 0.13 0.20
AP0 2 0.14 0.04| 0.26 0.05 0.13 0.35
AP0 3 0.18 0.07] 0.38 0.05 0.18 0.68
BP0 1 0.17 0.06]| 0.33| 0.07 0.18 0.61
BP0 2 0.20 0.06| 0.30| 0.05 0.18 1.13
BP0 3 0.24 0.07| 0.31 0.09 0.21 0.60
CP0 1 0.15 0.05] 0.33 0.07 0.15 0.61
CPO 2 0.17 0.06| 0.35| 0.05 0.16 1.13
CP0 3 0.21 0.08| 0.37 0.05 0.20 0.68
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Sekil A.28 : Kolon boyuna donati orani ortalama ve standart sapma degerleri

Tablo A.28: Kolon boyuna donati orani1 ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

YilG. | KatG. (%) (%) CoV | (%) (%) (%)
APO 1 0.96 0.13] 0.14 0.46 0.99 1.23
APO 2 1.00 0.20] 0.20 0.25 0.99 3.08
APO 3 1.14 0.32] 0.28 0.28 1.04 4.66
BPO 1 1.05 0.12] 0.11 0.46 1.03 1.74
BPO 2 1.08 0.16] 0.15 0.21 1.03 3.48
BP0 3 1.13 0.25] 0.22 0.42 1.12 4.69
CPO 1 1.01 0.13] 0.13 0.46 1.03 1.74
CPO 2 1.04 0.19] 0.18 0.21 1.03 3.48
CPO 3 1.14 0.30] 0.26 0.28 1.07 4.69
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Sekil A.29 : Gévde donatist alaninin toplam boyuna donatiya oraninin ortalama ve
standart sapma degerleri

Tablo A.29: Govde donatis1 alaninin toplam boyuna donatiya orani ile ilgili istatistiki

bilgiler
Ortalama | Std. Sap. Min. | Medyan | Mak.

Yl G. | KatG. (%) (%) CoV | (%) (%) (%)
APO 1 0.27 0.09] 0.33 0.00 0.25 0.60
APO 2 0.32 0.17] 0.52 0.00 0.33 0.89
APO 3 0.38 0.13] 0.36 0.00 0.39 0.96
BP0 1 0.38 0.11] 0.28 0.00 0.40 0.75
BP0 2 0.41 0.10] 0.24 0.00 0.40 0.98
BP0 3 0.45 0.11] 0.24 0.00 0.43 0.92
CPO 1 0.33 0.11] 0.34 0.00 0.33 0.75
CPO 2 0.36 0.15] 0.40 0.00 0.38 0.98
CPO 3 0.41 0.13] 0.32 0.00 0.40 0.96
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Sekil A.30 : Kolon boyuna donati sira sayist ortalama ve standart sapma degerleri
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Tablo A.30: Kolon boyuna donat1 sira sayisi ile ilgili istatistiki bilgiler

AP0O1 AP02 APO3 BP01 BP02 BP03 CP0O1 CP02 CP03

Kat ve Y1l Gruplan

Ortalama | Std. Sap. Min. | Medyan | Mak.
Yil G. | KatG. (adet) (adet) CoV | (adet) | (adet) (adet)
APO 1 3.01 0.34] 0.11 2.00 3.00 4.00
APO 2 3.38 1.02] 0.30 2.00 3.00 10.00
APO 3 4.34 1.47] 0.34 2.00 4.00 14.00
BP0 1 4.27 0.89] 0.21 3.00 4.00 9.00
BP0 2 4.79 1.19] 0.25 2.00 5.00 11.00
BPO 3 5.16 1.53] 0.30 2.00 5.00 16.00
CPO 1 3.68 0.93] 0.25 2.00 4.00 9.00
CPO 2 4.04 1.30] 0.32 2.00 4.00 11.00
CPO 3 4.65 1.55] 0.33 2.00 4.00 16.00
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Sekil A.31 : Kolona yiik aktaran toplam iist doseme alaninin ortalama ve standart

sapma degerleri

Tablo A.31: Kolona yiik aktaran toplam {ist doseme alanini ile ilgili istatistiki

bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

YilG. | KatG. (m?) (m*) | CoV| (m) (m?) (m?)
APO 1 14.31 8.70| 0.61 3.36 13.91 33.79
AP0 2 7.65 3.45] 0.45 0.67 6.90 20.70
AP0Q 3 8.16 3.55] 0.44 1.87 7.89 19.12
BPO 2 9.76 4.55| 0.47 2.88 9.70 31.90
BP0 3 8.81 5.12] 0.58 0.23 7.85 43.26
CPO 1 14.31 8.70| 0.61 3.36 13.91 33.79
CPO 2 7.77 3.56| 0.46 0.67 7.03 31.90
CPO 3 8.66 4.82| 0.56 0.23 7.85 43.26
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Sekil A.32 : Kolon orta bdlgesinde etriye aralig1 ortalama ve standart sapma
degerleri

Tablo A.32: Kolon orta bolgesinde etriye araligu ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

Yil G. | KatG. (mm) (mm) CoV | (mm) | (mm) (mm)
APO 1 181.97 33.14] 0.18| 170.00| 170.00| 280.00
APO 2 194.85 11.12] 0.06 | 160.00| 200.00| 200.00
APO 3 193.82 11.54| 0.06| 170.00| 200.00| 200.00
BP0 1 128.81 29.60| 0.23] 80.00| 150.00] 160.00
BP0 2 143.08 24.70] 0.17] 70.00| 150.00] 200.00
BP0 3 140.42 20.75] 0.15] 60.00| 150.00| 200.00
CPO 1 140.39 37.49| 0.27| 80.00| 150.00| 280.00
CPO 2 180.75 28.06| 0.16| 70.00| 200.00| 200.00
CPO 3 163.06 31.64| 0.19] 60.00] 150.00| 200.00
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Sekil A.33 : Kolon ug bolgesinde etriye araligi ortalama ve standart sapma degerleri
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Tablo A.33: Kolon ug bolgesinde etriye araligi ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

Yil G. | KatG. (mm) (mm) CoV | (mm) | (mm) (mm)
AP0Q 1 181.97 33.14| 0.18] 170.00| 170.00| 280.00
APO 2 193.13 16.22| 0.08| 100.00| 200.00| 200.00
APO 3 179.27 32.91| 0.18] 100.00| 200.00| 200.00
BP0 1 92.39 9.96| 0.11] 50.00] 100.00| 100.00
BP0 2 98.72 18.70| 0.19] 50.00| 100.00| 200.00
BPO 3 97.53 12.38] 0.13] 60.00] 100.00| 180.00
CPO 1 111.91 41.04] 0.37] 50.00] 100.00| 280.00
CPO 2 167.42 45.31] 0.27] 50.00| 200.00| 200.00
CPO 3 132.19 46.69| 0.35] 60.00] 100.00| 200.00
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Sekil A.34 : Kiris yiiksekligi ortalama ve standart sapma degerleri

Tablo A.34: Kiris yiiksekligi ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

Y G. | KatG. (mm) (mm) CoV | (mm) | (mm) (mm)
AP0Q 1 552.90 60.90| 0.11] 400.00| 600.00| 600.00
AP0 2 546.40 51.20| 0.09| 400.00| 500.00| 650.00
AP0Q 3 587.90 51.60| 0.09] 500.00| 600.00| 900.00
BP0 1 497.20 37.70| 0.08 | 400.00| 500.00| 600.00
BPO 2 499.90 42.00] 0.08] 250.00| 500.00| 800.00
BPO 3 511.60 51.40| 0.10| 300.00| 500.00| 620.00
CPO 1 515.30 53.30| 0.10| 400.00| 500.00| 600.00
CPO 2 518.70 51.30| 0.10] 250.00| 500.00| 800.00
CPO 3 549.20 64.10| 0.12] 300.00| 550.00| 900.00
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Sekil A.35 : Kiris genisligi ortalama ve standart sapma degerleri

Tablo A.35: Kiris genisligi ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.
Yil G. | KatG. (mm) (mm) CoV | (mm) | (mm) (mm)
AP0Q 1 218.80 34.50| 0.16] 200.00| 200.00| 300.00
APQ 2 213.70 27.60] 0.13] 200.00| 200.00| 500.00
APO 3 211.60 30.80| 0.15| 200.00| 200.00| 400.00
BP0 1 261.30 52.30| 0.20| 230.00| 250.00| 500.00
BP0 2 252.70 13.40| 0.05] 180.00| 250.00| 400.00
BP0 3 263.10 32.10] 0.12| 200.00| 250.00| 400.00
CPO 1 247.40 51.20| 0.21| 200.00| 250.00| 500.00
CPO 2 236.90 28.00] 0.12] 180.00| 250.00| 500.00
CPO 3 237.70 40.60| 0.17] 200.00| 250.00| 400.00
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Sekil A.36 : Kiris ortasinda altta boyuna donati1 orani ortalama ve standart sapma
degerleri
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Tablo A.36: Kiris ortasinda altta boyuna donati oran ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.
YilG. | KatG. (%) (%) CoV | (%) (%) (%)
APOQ 1 0.45 0.18] 0.40 0.17 0.38 1.03
APO 2 0.48 0.23] 0.47 0.18 0.45 3.75
APO 3 0.43 0.19] 0.45 0.15 0.38 1.61
BPO 1 0.32 0.09] 0.29 0.11 0.30 0.64
BPO 2 0.34 0.10] 0.30 0.03 0.36 1.08
BP0 3 0.39 0.15] 0.38 0.17 0.36 1.36
CPO 1 0.37 0.14] 0.39 0.11 0.36 1.03
CPO 2 0.40 0.18] 0.45 0.03 0.36 3.75
CPO 3 0.41 0.17] 0.43 0.15 0.38 1.61
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Sekil A.37 : Kiris ortasinda iistte boyuna donati orani ortalama ve standart sapma
degerleri

Tablo A.37: Kiris ortasinda iistte boyuna donati orani ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

Yil G. | KatG. (%) (%) CoV | (%) (%) (%)
APO 1 0.19 0.03| 0.17 0.13 0.19 0.31
APO 2 0.23 0.16| 0.71 0.11 0.19 1.81
APO 3 0.22 0.13] 0.58 0.11 0.19 1.21
BP0 1 0.23 0.09| 0.37 0.15 0.18 0.64
BP0 2 0.26 0.14| 0.55 0.13 0.18 1.34
BP0 3 0.35 0.15] 0.42 0.15 0.31 0.96
CPO 1 0.22 0.08| 0.35 0.13 0.19 0.64
CPO 2 0.25 0.15] 0.62 0.11 0.19 1.81
CPO 3 0.28 0.15] 0.53 0.11 0.23 1.21
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Sekil A.38 : Kiris ucunda altta boyuna donati orani ortalama ve standart sapma
degerleri

Tablo A.38: Kiris sag ucunda altta boyuna donati oran ile ilgili istatistiki bilgiler
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Ortalama | Std. Sap. Min. | Medyan | Mak.
Yil G. | KatG. (%) (%) CoV | (%) (%) (%)
APO 1 0.27 0.12] 042 0.13 0.23 1.02
AP0 2 0.34 0.23] 0.67 0.13 0.26 2.22
APO 3 0.37 0.29| 0.79 0.11 0.26 2.53
BP0 1 0.33 0.10] 0.32 0.11 0.30 0.77
BP0 2 0.40 0.17] 0.43 0.15 0.36 3.04
BP0 3 0.48 0.24| 0.50 0.09 0.37 1.55
CP0 1 0.31 0.11] 0.36 0.11 0.29 1.02
CP0 2 0.38 0.20] 0.53 0.13 0.36 3.04
CPO 3 0.42 0.27| 0.65 0.09 0.36 2.53
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Sekil A.39 : Kiris ucunda {istte boyuna donat1 oran1 ortalama ve standart sapma

degerleri
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Tablo A.39: Kiris ucunda iistte boyuna donati orani ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.
Y11 G. | KatG. (m?) (m?) CoV | (m) (m?) (m?)
APO 1 0.52 0.27] 0.52 0.13 0.23 2.19
APO 2 0.60 0.32] 0.55 0.15 0.26 3.04
AP0 3 0.69 0.41] 0.59 0.09 0.26 3.07
BP0 1 0.35 0.13] 0.37 0.12 0.30 0.80
BP0 2 0.50 0.25] 0.48 0.15 0.36 1.84
BP0 3 0.62 0.34] 0.55 0.08 0.37 1.92
CP0 1 0.41 0.21] 0.50 0.12 0.29 2.19
CP0 2 0.54 0.28| 0.52 0.15 0.36 3.04
CP0 3 0.65 0.37| 0.57 0.08 0.36 3.07
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Sekil A.40 : Kiris orta bolgesinde etriye araligi ortalama ve standart sapma degerleri

Tablo A.40: Kiris orta bolgesinde etriye araligi ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

YilG. | KatG. (mm) (mm) CoV | (mm) | (mm) (mm)
APO 1 198.00 25.01] 0.13] 150.00| 200.00| 250.00
APO 2 192.93 20.90| 0.11] 90.00| 200.00| 200.00
APO 3 191.24 26.70| 0.14] 50.00| 200.00| 250.00
BPO 1 170.11 38.54] 0.23| 70.00| 180.00| 200.00
BPO 2 154.24 46.83] 0.30| 50.00| 180.00] 250.00
BP0 3 162.33 4590| 0.28| 50.00| 180.00] 220.00
CPO 1 179.20 37.06| 0.21| 70.00| 200.00| 250.00
CPO 2 169.77 42.98| 0.25] 50.00| 200.00| 250.00
CPO 3 176.57 40.35] 0.23] 50.00] 200.00] 250.00
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Sekil A.41 : Kiris ug bolgesinde etriye araligi ortalama ve standart sapma degerleri

Tablo A.41: Kiris u¢ bolgesinde etriye aralig1 ile ilgili istatistiki bilgiler

Ortalama | Std. Sap. Min. | Medyan | Mak.

Y G. | KatG. (mm) (mm) CoV | (mm) | (mm) (mm)
AP0Q 1 198.00 25.01] 0.13] 150.00| 200.00| 250.00
APO 2 177.68 37.87| 0.21| 90.00| 200.00| 200.00
APQ 3 183.20 34.58| 0.19] 50.00| 200.00| 200.00
BPO 1 92.67 6.70] 0.07| 70.00 90.00| 120.00
BPO 2 93.54 10.16| 0.11| 50.00 90.00| 200.00
BP0 3 94.06 21.20] 0.23] 50.00 90.00| 200.00
CPO 1 126.97 51.75] 0.41] 70.00 90.00| 250.00
CPO 2 126.47 48.07| 0.38] 50.00| 100.00| 200.00
CPO 3 137.96 52.96| 0.38| 50.00] 110.00| 200.00
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Tablo D.1: Ref modellerin 6zellikleri

Modellerin Adi Yon W (kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75Ref.0-BS10s20 X 2488.3 5.60 0.301 [0.925 |1.263 |0.384 |0.0087 |0.0225 |2.60 |1.61 |0.0363
K2-3B-75Ref.0-BS10s20 Y 2488.3 5.60 0.304 (0.919 |1.269 |0.369 |0.0085 |0.0229 |2.71 |1.61 |0.0370
K2-3B-75Ref.0-BS10sYon X 2488.3 5.60 0.301 [0.925 |1.263 |0.383 |0.0086 |0.0225 |2.61 |1.61 |0.0363
K2-3B-75Ref.0-BS10sYon Y 2488.3 5.60 0.304 |[0.919 |1.269 |0.371 |0.0085 |0.0229 |2.70 |1.61 |0.0370
K2-3B-75Ref.0-BS16s520 X 2488.3 5.60 0.287 [0.925 |1.263 |0.399 |0.0081 |0.0204 |2.51 |1.66 |0.0338
K2-3B-75Ref.0-BS16s20 Y 2488.3 5.60 0.287 [0.919 |1.269 |0.380 |[0.0077 [0.0204 |2.63 |1.68 |0.0342
K2-3B-75Ref.0-BS16sYon X 2488.3 5.60 0.287 [0.925 |1.263 |0.419 |0.0085 |0.0204 |2.38 |1.64 |0.0333
K2-3B-75Ref.0-BS16sYon Y 2488.3 5.60 0.291 |[0.919 |1.269 |0.387 |0.0081 |0.0210 |2.58 |1.65 |0.0346
K2-3B-98Ref.0-BS16s520 X 2499.3 5.60 0.253 |0.889 |1.291 |0.577 |0.0091 |0.0159 |1.73 |1.58 |0.0251
K2-3B-98Ref.0-BS16s20 Y 2499.3 5.60 0.259 (0.896 |1.286 |0.534 |[0.0089 |0.0166 |[1.87 |1.61 |0.0268
K2-3B-98Ref.0-BS16sYon X 2499.3 5.60 0.252 |0.889 |1.291 |0.575 |0.0091 |0.0158 |1.74 |1.59 |0.0250
K2-3B-98Ref.0-BS16sYon Y 2499.3 5.60 0.262 |[0.896 |1.286 |0.541 |0.0092 |0.0171 |1.85 |1.59 |0.0272
K2-3B-98Ref.0-BS25s520 X 2499.3 5.60 0.237 [0.889 |1.291 |0.583 |0.0082 |0.0140 |1.71 |1.64 |0.0229
K2-3B-98Ref.0-BS25s20 Y 2499.3 5.60 0.245 (0.896 |1.286 |0.545 |[0.0081 |0.0149 |1.83 |1.66 |0.0248
K2-3B-98Ref.0-BS25sYon X 2499.3 5.60 0.243 |0.889 |1.291 |0.599 |0.0088 |0.0147 |1.67 |1.59 |0.0233
K2-3B-98Ref.0-BS25sYon Y 2499.3 5.60 0.247 |0.896 |1.286 |0.542 |0.0082 |0.0151 |1.84 |1.66 |0.0250
K4-3B-75Ref.0-BS10s20 X 6216.0 11.20 |0.595 |0.834 |1.319 [0.207 |0.0182 |0.0879 |4.82 |1.01 |0.0885
K4-3B-75Ref.0-BS10s20 Y 6216.0 11.20 |0.578 |0.834 (1.320 |0.195 |0.0162 |0.0828 |5.12 |1.03 |0.0854
K4-3B-75Ref.0-BS10sYon X 6216.0 11.20 |0.595 |0.834 |1.319 [(0.204 |0.0180 |0.0879 |4.90 |1.01 |0.0885
K4-3B-75Ref.0-BS10sYon Y 6216.0 11.20 |0.577 |0.834 |1.320 [0.199 |0.0165 |0.0828 |5.02 |1.03 |0.0854
K4-3B-75Ref.0-BS16s20 X 6216.0 11.20 |0.566 |0.834 |1.319 (0.212 |0.0168 |0.0794 |4.72 |1.05 |0.0832
K4-3B-75Ref.0-BS16s20 Y 6216.0 11.20 |0.548 |0.834 (1.320 |0.211 |0.0157 |0.0745 |4.74 |1.07 |0.0801
K4-3B-75Ref.0-BS16sYon X 6216.0 11.20 |0.566 |0.834 (1.319 |0.212 |0.0168 |0.0794 |4.72 |1.05 |0.0832
K4-3B-75Ref.0-BS16sYon Y 6216.0 11.20 |0.550 |0.834 |1.320 [0.213 |0.0160 |0.0751 |4.70 |1.07 |0.0805
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Tablo D.1(Devam): Ref modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98Ref.0-BS16520 X 6473.2 11.20 |{0.483 [0.855 [1.302 [0.338 [0.0195 [0.0578 [2.96 |1.16 |0.0671
K4-3B-98Ref.0-BS16s20 Y 6473.2 11.20 [0.438 [0.829 |1.334 [0.350 |0.0166 [0.0476 |2.86 |1.24 |0.0590
K4-3B-98Ref.0-BS16sYon X 6473.2 11.20 [0.486 [0.855 |1.302 [0.346 |0.0203 [0.0586 (2.89 |[1.15 |0.0676
K4-3B-98Ref.0-BS16sYon Y 6473.2 11.20 [0.439 |0.829 |1.334 [0.359 [0.0171 [0.0477 |2.78 |1.24 |0.0590
K4-3B-98Ref.0-BS25520 X 6473.2 11.20 [{0.459 [0.855 [1.302 [0.364 [0.0190 [0.0522 (2.75 [1.20 |0.0625
K4-3B-98Ref.0-BS25s20 Y 6473.2 11.20 [0.415 |0.829 |1.334 [0.397 |0.0170 [0.0428 |(2.78 |1.29 |0.0550
K4-3B-98Ref.0-BS25sYon X 6473.2 11.20 |0.459 |0.855 |1.302 |0.364 |0.0190 |0.0522 [2.75 |1.20 |0.0624
K4-3B-98Ref.0-BS25sYon Y 6473.2 11.20 [0.416 [0.829 |1.334 [0.380 [0.0164 [0.0430 [2.63 |[1.27 |0.0548
K7-3B-75Ref.0-BS10s20 X 18621.7 |19.60 |0.877 |0.767 |1.388 |0.134 |0.0256 |0.1408 |5.49 |1.00 |0.1408
K7-3B-75Ref.0-BS10s20 Y 18621.7 |19.60 |0.837 |0.761 |1.393 |0.152 |0.0265 |0.1333 |5.03 |1.00 |0.1333
K7-3B-75Ref.0-BS10sYon X 18621.7 |19.60 |0.877 |0.767 |1.388 |0.135 |0.0257 |0.1408 [5.48 |1.00 |0.1408
K7-3B-75Ref.0-BS10sYon Y 18621.7 |19.60 |0.837 |0.761 |1.393 |0.152 |0.0264 |0.1333 |5.05 |1.00 |0.1333
K7-3B-75Ref.0-BS16520 X 18621.7 |19.60 |0.830 |0.767 |1.388 |0.137 |0.0234 |0.1318 |5.63 |1.00 |0.1318
K7-3B-75Ref.0-BS16s20 Y 18621.7 |19.60 |0.794 |0.761 |1.393 |0.156 |0.0243 |0.1250 |5.13 |1.00 |0.1250
K7-3B-75Ref.0-BS16sYon X 18621.7 |19.60 |0.829 |0.767 |1.388 |0.137 |0.0234 |0.1318 |5.62 |1.00 |0.1318
K7-3B-75Ref.0-BS16sYon Y 18621.7 |19.60 [0.794 |0.761 |1.393 |0.156 |0.0244 |0.1250 |5.12 |1.00 |0.1250
K7-3B-98Ref.0-BS16520 X 20065.6 |[19.60 [0.671 |0.800 |1.343 |0.267 [0.0298 |0.1022 (3.43 |1.00 [0.1022
K7-3B-98Ref.0-BS16s20 Y 20065.6 |19.60 |[0.648 |[0.793 |1.360 |[0.288 |0.0300 |0.0980 |3.26 |1.00 |0.0980
K7-3B-98Ref.0-BS16sYon X 20065.6 |19.60 [0.671 |0.800 |1.343 |0.269 |0.0301 |0.1022 (3.40 [1.00 [0.1022
K7-3B-98Ref.0-BS16sYon Y 20065.6 |[19.60 [0.651 [0.793 |1.360 [0.293 [0.0308 [0.0985 [3.20 [1.00 |0.0985
K7-3B-98Ref.0-BS25520 X 20065.6 |[19.60 [0.637 |0.800 |1.343 |0.277 [0.0278 |0.0959 |(3.45 [1.00 [0.0959
K7-3B-98Ref.0-BS25s20 Y 20065.6 |19.60 |[0.618 [0.793 |1.360 |0.301 |0.0286 |0.0927 |3.24 |1.00 |0.0927
K7-3B-98Ref.0-BS25sYon X 20065.6 |19.60 [0.639 |0.800 |1.343 |0.281 |0.0285 |0.0964 |3.38 |[1.00 |0.0964
K7-3B-98Ref.0-BS25sYon Y 20059.2 [19.60 [0.620 [0.793 |1.360 [0.305 |0.0291 |0.0930 [3.19 [1.00 |0.0930
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Tablo D.2: Duvarli Ref modellerin 6zellikleri

Modellerin Adi Yon W (kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75Ref.D-BS10s20 X 2488.3 5.60 0.251 [0.940 |1.245 |0.519 |0.0081 |0.0156 |1.93 |1.67 |0.0261
K2-3B-75Ref.D-BS10s20 Y 2488.3 5.60 0.259 (0.934 |1.251 |0.448 |0.0075 |0.0167 |2.23 |1.72 |0.0288
K2-3B-75Ref.D-BS10sYon X 2488.3 5.60 0.239 [(0.940 |1.245 |0.562 |[0.0079 [0.0141 |1.78 |1.66 |0.0235
K2-3B-75Ref.D-BS10sYon Y 2488.3 5.60 0.259 [0.934 |1.251 |0.457 |0.0076 |0.0166 |2.19 |1.72 |0.0285
K2-3B-75Ref.D-BS16s20 X 2488.3 5.60 0.240 |[0.940 |1.245 |0.551 |0.0079 |0.0143 |1.82 |1.67 |0.0239
K2-3B-75Ref.D-BS16s20 Y 2488.3 5.60 0.253 (0.934 |1.251 |0.488 |0.0078 |0.0159 |[2.05 |1.70 |0.0270
K2-3B-75Ref.D-BS16sYon X 2488.3 5.60 0.238 [(0.940 |1.245 |0.543 |[0.0076 |[0.0141 [1.84 |1.69 |0.0239
K2-3B-75Ref.D-BS16sYon Y 2488.3 5.60 0.246 [0.934 |1.251 |0.466 |0.0070 |0.0150 |2.15 |1.77 |0.0265
K2-3B-98Ref.D-BS16s20 X 2499.3 5.60 0.232 [0.905 |1.265 |0.740 |0.0099 |0.0134 |1.35 |1.41 |0.0189
K2-3B-98Ref.D-BS16s20 Y 2499.3 5.60 0.239 (0.915 |1.268 |0.647 |0.0092 |0.0142 |1.54 |1.53 |0.0217
K2-3B-98Ref.D-BS16sYon X 2499.3 5.60 0.219 [(0.905 |1.265 |0.747 |0.0089 [0.0119 [1.34 |1.44 |0.0172
K2-3B-98Ref.D-BS16sYon Y 2499.3 5.60 0.229 |0.915 |1.268 |0.619 |0.0081 |0.0130 |1.61 |1.62 |0.0210
K2-3B-98Ref.D-BS25s520 X 2499.3 5.60 0.217 |[0.905 |1.265 |0.793 |0.0092 |0.0116 |1.26 |1.37 |0.0159
K2-3B-98Ref.D-BS25s20 Y 2499.3 5.60 0.227 |0.915 |1.268 |0.653 |0.0084 |0.0128 |1.53 |1.57 |0.0201
K2-3B-98Ref.D-BS25sYon X 2499.3 5.60 0.215 |0.905 |1.265 |0.752 |0.0086 |0.0115 |1.33 |1.44 |0.0166
K2-3B-98Ref.D-BS25sYon Y 2499.3 5.60 0.223 |0.915 |1.268 |0.646 |0.0079 |0.0123 |1.55 |1.60 |0.0197
K4-3B-75Ref.D-BS10s20 X 6216.0 11.20 |0.517 |0.847 |1.313 [0.257 |0.0170 |0.0663 |3.89 |1.12 |0.0742
K4-3B-75Ref.D-BS10s20 Y 6216.0 11.20 |0.469 |0.852 (1.313 |0.250 |0.0137 |0.0546 |4.00 |1.21 |0.0660
K4-3B-75Ref.D-BS10sYon X 6216.0 11.20 |0.517 |0.847 (1.313 |0.260 |0.0172 |0.0663 |3.85 |1.12 |0.0742
K4-3B-75Ref.D-BS10sYon Y 6216.0 11.20 |0.468 |0.852 |1.313 [0.277 |0.0151 |0.0545 |3.61 |1.20 |0.0655
K4-3B-75Ref.D-BS16s20 X 6216.0 11.20 |0.498 |0.847 |1.313 [0.268 |0.0165 |0.0617 |3.73 |1.15 |0.0709
K4-3B-75Ref.D-BS16s20 Y 6216.0 11.20 |0.450 |0.852 (1.313 |0.274 |0.0138 |0.0503 |3.65 |1.24 |0.0624
K4-3B-75Ref.D-BS16sYon X 6216.0 11.20 |0.498 |0.847 |(1.313 |0.271 |0.0167 |0.0617 |3.69 |1.15 |0.0708
K4-3B-75Ref.D-BS16sYon Y 6216.0 11.20 |0.451 |0.852 [1.313 [0.290 |0.0146 |0.0504 |3.45 |1.24 |0.0622
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Tablo D.2(Devam): Duvarli Ref modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98Ref.D-BS16s20 X 6473.2 11.20 |{0.452 [0.840 |1.268 [0.416 [0.0211 [0.0506 |2.40 |1.19 |0.0603
K4-3B-98Ref.D-BS16s20 Y 6473.2 11.20 |{0.390 [0.844 |1.319 [0.443 |0.0167 [0.0377 |2.26 [1.30 |0.0490
K4-3B-98Ref.D-BS16sYon X 6473.2 11.20 (0.447 |0.840 |1.268 |0.427 |0.0212 |0.0496 |2.34 |1.20 |0.0593
K4-3B-98Ref.D-BS16sYon Y 6473.2 11.20 {0.389 [0.844 |1.319 [0.447 |0.0168 [0.0376 |2.24 |1.30 |0.0489
K4-3B-98Ref.D-BS25520 X 6473.2 11.20 |{0.431 [0.840 |1.268 [0.449 [0.0207 |0.0461 |2.23 |1.22 |0.0561
K4-3B-98Ref.D-BS25s20 Y 6473.2 11.20 |{0.373 |0.844 |1.319 [0.464 |0.0160 [0.0345 |2.16 [1.33 |0.0457
K4-3B-98Ref.D-BS25sYon X 6473.2 11.20 |0.426 |0.840 |1.268 |0.431 |0.0194 |0.0450 [2.32 |1.23 |0.0555
K4-3B-98Ref.D-BS25sYon Y 6473.2 11.20 |{0.373 [0.844 |1.319 [0.465 |0.0161 [0.0345 [2.15 [1.33 |0.0458
K7-3B-75Ref.D-BS10s20 X 18621.7 |19.60 |0.764 |0.783 |1.370 |0.164 |0.0237 |0.1194 |5.04 |1.00 |0.1194
K7-3B-75Ref.D-BS10s20 Y 18621.7 |19.60 |0.750 |0.777 |1.386 |0.187 |0.0261 |0.1168 |4.47 |1.00 |0.1168
K7-3B-75Ref.D-BS10sYon X 18621.7 |19.60 |0.764 |0.783 |1.370 |0.165 |0.0239 |0.1194 |5.00 |1.00 |0.1194
K7-3B-75Ref.D-BS10sYon Y 18621.7 |19.60 |0.750 |0.777 |1.386 |0.189 |0.0264 |0.1168 |4.42 |1.00 |0.1168
K7-3B-75Ref.D-BS16s20 X 18621.7 |19.60 |0.735 |0.783 |1.370 |0.169 |0.0227 |0.1140 |5.02 |1.00 |0.1140
K7-3B-75Ref.D-BS16s20 Y 18621.7 |19.60 |0.719 |0.777 |1.386 |0.192 |0.0246 |0.1110 |4.51 |1.00 |0.1110
K7-3B-75Ref.D-BS16sYon X 18621.7 |19.60 |0.735 |0.783 |1.370 |0.170 |0.0227 |0.1140 |5.01 |1.00 |0.1140
K7-3B-75Ref.D-BS16sYon Y 18621.7 |19.60 |0.719 |0.777 |1.386 |0.191 |0.0244 |0.1110 |4.54 |1.00 |0.1110
K7-3B-98Ref.D-BS16s20 X 20065.6 |[19.60 [0.638 [0.806 |1.338 [0.296 [0.0299 |0.0963 (3.22 |1.00 [0.0963
K7-3B-98Ref.D-BS16s20 Y 20065.6 |19.60 [0.630 |0.797 |1.357 |[0.309 |0.0304 |0.0947 |3.12 |[1.00 |0.0947
K7-3B-98Ref.D-BS16sYon X 20065.6 |19.60 [0.639 |0.806 |1.338 [0.304 |0.0308 |0.0964 |3.13 [1.00 |0.0964
K7-3B-98Ref.D-BS16sYon Y 20065.6 |19.60 [0.627 |0.797 |1.357 |0.310 |[0.0303 [0.0942 (3.11 [1.00 [0.0942
K7-3B-98Ref.D-BS25520 X 20065.6 |[19.60 [0.609 [0.806 |1.338 |[0.304 [0.0280 |0.0909 (3.25 |[1.00 [0.0909
K7-3B-98Ref.D-BS25s20 Y 20065.6 |19.60 |[0.600 |0.797 |1.357 |0.314 |0.0281 |0.0894 |3.18 |1.00 |0.0894
K7-3B-98Ref.D-BS25sYon X 20065.6 |19.60 |[0.608 |0.806 |1.338 |0.308 |0.0283 |0.0907 |3.21 |1.00 |0.0907
K7-3B-98Ref.D-BS25sYon Y 20065.6 |19.60 [0.601 |0.797 |1.357 |0.319 |0.0287 |0.0896 |3.13 |1.00 |0.0896
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Tablo D.3: Tlk kat yiiksekligi fazla modellerin 6zellikleri

Modellerin Adi Yon W (kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75YKH.0-BS10s20 X 2535.6 6.45 0.375 [0.974 |1.359 |0.296 |0.0103 |0.0349 |3.38 |1.42 |0.0497
K2-3B-75YKH.0-BS10s20 Y 2535.6 6.45 0.375 [(0.970 |1.370 |0.290 |0.0101 |0.0350 [3.45 |1.43 |0.0498
K2-3B-75YKH.0-BS10sYon X 2535.6 6.45 0.375 [(0.974 |1.359 |0.293 [0.0102 |0.0349 [3.42 |1.42 |0.0497
K2-3B-75YKH.0-BS10sYon Y 2535.6 6.45 0.375 |0.970 |1.370 |0.289 |0.0101 |0.0350 |3.46 |1.43 |0.0498
K2-3B-75YKH.0-BS16s20 X 2535.6 6.45 0.355 [0.974 |1.359 |0.308 |0.0097 |0.0314 |3.24 |1.48 |0.0463
K2-3B-75YKH.0-BS16s20 Y 2535.6 6.45 0.354 (0.970 |1.370 |0.296 |0.0092 [0.0311 [3.38 |1.49 |0.0463
K2-3B-75YKH.0-BS16sYon X 2535.6 6.45 0.356 [0.974 |1.359 |0.305 |0.0096 |0.0314 |3.28 |1.48 |0.0464
K2-3B-75YKH.0-BS16sYon Y 2535.6 6.45 0.354 |0.970 |1.370 |0.296 |0.0092 |0.0311 |3.38 |1.49 |0.0463
K2-3B-98YKH.0-BS16s20 X 2556.8 6.45 0.326 [0.880 |1.124 |0.503 |0.0132 |0.0263 |1.99 |1.42 |0.0373
K2-3B-98YKH.0-BS16s20 Y 2556.8 6.45 0.339 (0.907 |1.147 |0.474 |0.0135 [0.0285 |2.11 |1.41 |0.0401
K2-3B-98YKH.0-BS16sYon X 2556.8 6.45 0.323 |0.880 |1.124 |0.504 |0.0130 |0.0259 |1.98 |1.43 |0.0369
K2-3B-98YKH.0-BS16sYon Y 2556.8 6.45 0.341 [0.907 |1.147 |0.465 |0.0134 |0.0288 |2.15 |1.41 |0.0405
K2-3B-98YKH.0-BS25520 X 2556.8 6.45 0.310 |0.880 |1.124 |0.528 |0.0126 |0.0239 |1.90 |1.44 |0.0344
K2-3B-98YKH.0-BS25s20 Y 2556.8 6.45 0.320 [(0.907 |1.147 |0.446 |0.0113 |0.0254 |2.24 |1.49 |0.0377
K2-3B-98YKH.0-BS25sYon X 2556.8 6.45 0.309 [(0.880 |1.124 |0.525 [0.0124 |0.0237 [1.91 |1.45 |0.0343
K2-3B-98YKH.0-BS25sYon Y 2556.8 6.45 0.322 [0.907 |1.147 |0.477 |0.0123 |0.0257 |2.10 |1.45 |0.0373
K4-3B-75YKH.0-BS10s20 X 6275.1 12.05 |0.683 |0.902 |1.281 [0.170 |0.0196 |0.1043 |5.32 |1.00 |0.1043
K4-3B-75YKH.0-BS10s20 Y 6275.1 12.05 |0.663 |0.903 (1.282 |0.167 |0.0182 |0.1007 |5.53 |[1.00 |0.1007
K4-3B-75YKH.0-BS10sYon X 6275.1 12.05 |0.683 |0.902 (1.281 |0.170 |0.0196 |0.1043 |5.31 |1.00 |0.1043
K4-3B-75YKH.0-BS10sYon Y 6275.1 12.05 |0.663 |[0.903 |1.282 (0.168 |0.0183 |0.1007 |5.51 |1.00 |0.1007
K4-3B-75YKH.0-BS16s20 X 6275.1 12.05 |0.648 |[0.902 |1.281 (0.177 |0.0184 |0.0980 |5.31 |1.00 |0.0980
K4-3B-75YKH.0-BS16s20 Y 6275.1 12.05 |0.628 |0.903 (1.282 |0.171 |0.0167 |0.0944 |5.65 [1.00 |0.0944
K4-3B-75YKH.0-BS16sYon X 6275.1 12.05 |0.648 |[0.902 |1.281 [0.177 |0.0185 |0.0980 |5.30 |1.00 |0.0980
K4-3B-75YKH.0-BS16sYon Y 6275.1 12.05 |0.628 |[0.903 |1.282 (0.173 |0.0169 |0.0944 |5.57 |1.00 |0.0944
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Tablo D.3(Devam): ilk kat yiiksekligi fazla modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98YKH.0-BS16s20 X 6543.1 12.05 [0.569 [0.915 |1.251 [0.283 |0.0227 [0.0803 |[3.53 [1.04 [0.0834
K4-3B-98YKH.0-BS16s20 Y 6543.1 12.05 [0.503 [0.898 |1.296 [0.290 |0.0182 [0.0628 (3.45 |1.14 [0.0714
K4-3B-98YKH.0-BS16sYon X 6543.1 12.05 [0.566 [0.915 |1.251 [0.280 |0.0223 [0.0795 |[3.57 [1.04 |0.0830
K4-3B-98YKH.0-BS16sYon Y 6543.1 12.05 [0.509 [0.898 |1.296 [0.301 [0.0193 [0.0643 (3.33 [1.13 |0.0723
K4-3B-98YKH.0-BS25s20 X 6543.1 12.05 [0.539 [0.915 |1.251 [0.298 |0.0215 [0.0721 (3.36 [1.08 [0.0778
K4-3B-98YKH.0-BS25s20 Y 6543.1 12.05 [0.477 |0.898 |1.296 [0.307 |0.0174 |0.0565 |[3.25 [1.18 |0.0666
K4-3B-98YKH.0-BS25sYon X 6543.1 12.05 |0.539 |0.915 |1.251 |0.297 |0.0215 |0.0722 |3.36 |1.08 |0.0779
K4-3B-98YKH.0-BS25sYon Y 6543.1 12.05 [0.478 [0.898 |1.296 [0.307 |0.0174 |0.0567 |3.25 [1.18 |0.0667
K7-3B-75YKH.0-BS10s20 X 18741.9 |20.45 |0.931 |0.817 |1.378 |0.125 |0.0268 |0.1513 |5.65 |1.00 |0.1513
K7-3B-75YKH.0-BS10s20 Y 18741.9 |20.45 |0.905 |0.812 |1.386 |0.130 |0.0265 |0.1464 |5.52 |1.00 |0.1464
K7-3B-75YKH.0-BS10sYon X 187419 |20.45 |0.931 |0.817 |1.378 |0.122 |0.0263 |0.1513 |5.76 |1.00 |0.1513
K7-3B-75YKH.0-BS10sYon Y 18741.9 |20.45 |0.905 |0.812 |1.386 |0.135 |0.0274 |0.1464 |5.34 |1.00 |0.1464
K7-3B-75YKH.0-BS16s20 X 18741.9 |20.45 |0.881 |0.817 |1.378 |0.125 |0.0242 |0.1418 |5.86 |1.00 |0.1418
K7-3B-75YKH.0-BS16s20 Y 18741.9 |20.45 |0.858 |0.812 |1.386 |0.139 |0.0253 |0.1372 |5.42 |1.00 |0.1372
K7-3B-75YKH.0-BS16sYon X 187419 |20.45 |0.881 |0.817 |1.378 |0.126 |0.0242 |0.1418 |5.85 |1.00 |0.1418
K7-3B-75YKH.0-BS16sYon Y 18741.9 |20.45 |0.858 |0.812 |1.386 |0.138 |0.0253 |0.1372 |5.43 |1.00 |0.1372
K7-3B-98YKH.0-BS16s20 X 20199.8 [20.45 [0.726 |0.852 [1.328 [0.237 |0.0311 |0.1124 |3.62 |1.00 [0.1124
K7-3B-98YKH.0-BS16s20 Y 20199.8 |20.45 [0.705 |0.846 |1.347 |0.255 |0.0314 |0.1084 |3.45 [1.00 |0.1084
K7-3B-98YKH.0-BS16sYon X 20199.8 |[20.45 [0.726 |0.852 |1.328 |0.239 |0.0313 |0.1123 |3.59 |[1.00 |0.1123
K7-3B-98YKH.0-BS16sYon Y 20199.8 [20.45 [0.704 |0.846 |1.347 |0.257 [0.0316 |0.1083 (3.42 |1.00 [0.1083
K7-3B-98YKH.0-BS25s20 X 20199.8 [20.45 [0.689 |0.852 [1.328 [0.248 |0.0292 |0.1054 |3.61 [1.00 |0.1054
K7-3B-98YKH.0-BS25s20 Y 20199.8 [20.45 [0.670 |[0.846 |1.347 |0.268 [0.0298 |0.1019 (3.42 |1.00 [0.1019
K7-3B-98YKH.0-BS25sYon X 20199.8 [20.45 |[0.691 |0.852 |1.328 |0.251 |0.0297 |0.1058 [3.56 |[1.00 |0.1058
K7-3B-98YKH.0-BS25sYon Y 20199.8 [20.45 [0.671 |0.846 |1.347 |0.270 [0.0301 |0.1021 (3.39 [1.00 [0.1021
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Tablo D.4: 11k kat yiiksekligi fazla duvarli modellerin dzellikleri

Modellerin Adi Yon W (kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75YKH.D-BS10s20 X 2535.6 6.45 0.334 |0.980 |1.162 |0.371 |0.0103 |0.0277 |2.69 |1.50 |0.0416
K2-3B-75YKH.D-BS10s20 Y 2535.6 6.45 0.347 (0.978 |1.167 |0.395 |0.0118 |0.0298 |2.53 |1.44 |0.0430
K2-3B-75YKH.D-BS10sYon X 2535.6 6.45 0.324 (0.980 |1.162 |0.389 |[0.0101 |0.0260 |2.57 |1.52 |0.0396
K2-3B-75YKH.D-BS10sYon Y 2535.6 6.45 0.343 |0.978 |1.167 |0.412 |0.0121 |0.0292 |2.43 |1.44 |0.0421
K2-3B-75YKH.D-BS16s20 X 2535.6 6.45 0.319 |[0.980 |1.162 |0.395 |0.0100 |0.0253 |2.53 |1.53 |0.0387
K2-3B-75YKH.D-BS16s520 Y 2535.6 6.45 0.328 (0.978 |1.167 |0.415 |0.0111 |0.0268 |2.41 |1.48 |0.0397
K2-3B-75YKH.D-BS16sYon X 2535.6 6.45 0.319 |0.980 |1.162 |0.390 |0.0099 |0.0253 |2.56 |1.54 |0.0388
K2-3B-75YKH.D-BS16sYon Y 2535.6 6.45 0.328 |0.978 |1.167 |0.426 |0.0114 |0.0268 |2.35 |1.48 |0.0395
K2-3B-98YKH.D-BS16s20 X 2556.8 6.45 0.279 |0.918 |1.134 |0.636 |0.0122 |0.0193 |1.57 |1.42 |0.0274
K2-3B-98YKH.D-BS16s20 Y 2556.8 6.45 0.302 [(0.969 |1.187 |0.523 |0.0118 [0.0226 [1.91 |1.47 |0.0332
K2-3B-98YKH.D-BS16sYon X 2556.8 6.45 0.279 (0.918 |1.134 |0.631 |[0.0122 [0.0193 [1.59 |1.43 |0.0275
K2-3B-98YKH.D-BS16sYon Y 2556.8 6.45 0.300 |[0.969 |1.187 |0.512 |0.0114 |0.0223 |1.95 |1.49 |0.0332
K2-3B-98YKH.D-BS25s20 X 2556.8 6.45 0.268 [0.918 |1.134 |0.647 |0.0115 |0.0178 |1.55 |1.44 |0.0256
K2-3B-98YKH.D-BS25s20 Y 2556.8 6.45 0.280 [0.969 |1.187 |0.519 |0.0101 |[0.0195 [1.93 |1.55 |0.0302
K2-3B-98YKH.D-BS25sYon X 2556.8 6.45 0.268 (0.918 |1.134 |0.644 |0.0115 |0.0178 |1.55 |1.44 |0.0257
K2-3B-98YKH.D-BS25sYon Y 2556.8 6.45 0.280 |[0.969 |1.187 |0.512 |0.0100 |0.0195 |1.95 |1.56 |0.0304
K4-3B-75YKH.D-BS10s20 X 6275.1 12.05 |0.617 |0.913 |1.274 [0.198 |0.0187 |0.0924 |4.94 |1.00 |0.0924
K4-3B-75YKH.D-BS10s20 Y 6275.1 12.05 |0.687 |0.840 [1.164 |0.196 |0.0229 |0.1052 |4.59 |1.00 |0.1052
K4-3B-75YKH.D-BS10sYon X 6275.1 12.05 |0.515 |0.675 [1.270 |0.248 |0.0163 |0.0659 |4.03 |1.12 |0.0741
K4-3B-75YKH.D-BS10sYon Y 6275.1 12.05 |0.690 |[0.840 |1.164 [0.195 |0.0230 |0.1057 |4.59 |1.00 |0.1057
K4-3B-75YKH.D-BS16s20 X 6275.1 12.05 |0.799 |0.917 |1.270 [0.178 |0.0281 |0.1260 |4.48 |1.00 |0.1260
K4-3B-75YKH.D-BS16s20 Y 6275.1 12.05 |0.669 |0.840 (1.164 |0.209 |0.0232 |0.1019 |4.39 |1.00 |0.1019
K4-3B-75YKH.D-BS16sYon X 6275.1 12.05 |0.799 |0.917 [1.270 |0.177 |0.0281 |0.1260 |4.48 |[1.00 |0.1260
K4-3B-75YKH.D-BS16sYon Y 6275.1 12.05 |0.669 |0.840 |1.164 [0.209 |0.0232 |0.1019 |4.39 |1.00 |0.1019
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Tablo D.4(Devam): 1k kat yiiksekligi fazla duvarli modellerin dzellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98YKH.D-BS16s20 X 6543.1 12.05 [0.536 [0.905 |1.223 [0.330 [0.0236 [0.0714 |3.03 |1.08 |0.0771
K4-3B-98YKH.D-BS16s20 Y 6543.1 12.05 [0.452 [0.895 |1.253 [0.367 [0.0186 [0.0506 |(2.72 |1.21 |0.0612
K4-3B-98YKH.D-BS16sYon X 6543.1 12.05 [0.535 [0.905 |1.223 [0.324 |0.0230 [0.0710 [3.08 [1.08 |0.0768
K4-3B-98YKH.D-BS16sYon Y 6543.1 12.05 [0.453 [0.895 |1.253 [0.377 [0.0192 [0.0509 |2.65 [1.20 |0.0612
K4-3B-98YKH.D-BS25s20 X 6543.1 12.05 [0.509 [0.905 |1.223 [0.343 |0.0220 [0.0642 (2.92 [1.12 |0.0718
K4-3B-98YKH.D-BS25s20 Y 6543.1 12.05 [0.433 [0.895 |1.253 [0.394 [0.0184 |0.0466 |2.54 |1.23 |0.0575
K4-3B-98YKH.D-BS25sYon X 6543.1 12.05 |0.511 |0.905 |1.223 |0.346 |0.0224 |0.0647 [2.89 |1.11 |0.0721
K4-3B-98YKH.D-BS25sYon Y 6543.1 12.05 [0.436 [0.895 |1.253 [0.392 [0.0184 [0.0471 |2.55 [1.23 |0.0579
K7-3B-75YKH.D-BS10s20 X 18741.9 |20.45 |0.821 |0.834 |1.359 |0.136 |0.0227 |0.1301 |5.72 |1.00 |0.1301
K7-3B-75YKH.D-BS10s20 Y 18741.9 |20.45 |0.831 |0.799 |1.325 |0.163 |0.0280 |0.1321 |4.72 |1.00 |0.1321
K7-3B-75YKH.D-BS10sYon X 187419 |20.45 |0.821 |0.834 |1.359 |0.144 |0.0240 |0.1301 |5.42 |1.00 |0.1301
K7-3B-75YKH.D-BS10sYon Y 18741.9 |20.45 |0.823 |0.799 |1.325 |0.165 |0.0278 |0.1306 |4.70 |1.00 |0.1306
K7-3B-75YKH.D-BS16s20 X 18741.9 |20.45 |0.786 |0.834 |1.359 |0.150 |0.0231 |0.1236 |5.36 |1.00 |0.1236
K7-3B-75YKH.D-BS16s20 Y 18741.9 |20.45 |0.771 |0.799 |1.325 |0.177 |0.0261 |0.1207 |4.62 |1.00 |0.1207
K7-3B-75YKH.D-BS16sYon X 187419 |20.45 |0.786 |0.834 |1.359 |0.151 |0.0232 |0.1236 |5.33 |1.00 |0.1236
K7-3B-75YKH.D-BS16sYon Y 18741.9 |20.45 |0.787 |0.799 |1.325 |0.175 |0.0270 |0.1237 |4.59 |1.00 |0.1237
K7-3B-98YKH.D-BS16s20 X 20199.8 [20.45 [0.695 [0.862 |1.321 |0.272 |0.0326 |0.1067 |3.27 |1.00 |0.1067
K7-3B-98YKH.D-BS16s20 Y 20199.8 [20.45 [0.670 |[0.799 |1.325 [0.294 |0.0328 |0.1020 |3.11 [1.00 |0.1020
K7-3B-98YKH.D-BS16sYon X 20199.8 [20.45 [0.696 |0.862 |1.321 |0.275 |0.0331 |0.1068 |3.23 |[1.00 |0.1068
K7-3B-98YKH.D-BS16sYon Y 20199.8 [20.45 [0.682 [0.855 [1.342 [0.280 [0.0323 |0.1042 (3.22 |1.00 [0.1042
K7-3B-98YKH.D-BS25s20 X 20199.8 [20.45 [0.663 [0.862 |1.321 |0.280 |0.0305 |0.1008 [3.30 [1.00 |0.1008
K7-3B-98YKH.D-BS25s20 Y 20199.8 |20.45 |[0.650 |[0.855 [1.342 |0.286 |0.0300 |0.0984 |3.28 |1.00 |0.0984
K7-3B-98YKH.D-BS25sYon X 20199.8 |20.45 |[0.664 |0.862 |1.321 |0.279 |0.0305 |0.1009 (3.30 [1.00 [0.1009
K7-3B-98YKH.D-BS25sYon Y 20199.8 [20.45 [0.648 |[0.855 |1.342 [0.296 [0.0308 |0.0979 |(3.18 |1.00 [0.0979
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Tablo D.5: 1lk katta tastyict duvar bulunmayan modellerin dzellikleri

Modellerin Adi Yon W (kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)

K2-3B-75YKD.D-BS10s20 2488.3 6.45 |0.289 |0.959 |1.182 |0.405 |0.0084 |0.0207 |2.47 |1.64 |0.0340

K2-3B-75YKD.D-BS10s20 2488.3 6.45 0.293 |0.944 |1.184 |0.421 |0.0089 |0.0213 |2.37 |1.61 |0.0342

K2-3B-75YKD.D-BS10sYon 2488.3 6.45 0.288 |0.959 |1.182 |0.404 |0.0083 |0.0205 |2.47 |1.65 |0.0338

K2-3B-75YKD.D-BS10sYon 2488.3 |6.45 ]0.293 |0.944 |1.184 |0.424 |0.0090 |0.0213 |2.36 |1.61 |0.0341

K2-3B-75YKD.D-BS16s20 2488.3 6.45 |0.277 |0.959 |1.182 |0.425 |0.0081 |0.0191 |2.35 |1.67 |0.0318

K2-3B-75YKD.D-BS16s520 2488.3 6.45 0.282 |0.944 |1.184 |0.448 |0.0089 |0.0198 |2.23 |1.62 |0.0321

K2-3B-75YKD.D-BS16sYon 2488.3 6.45 0.274 |0.959 |1.182 |0.424 |0.0079 |0.0186 |2.36 |1.69 |0.0314

K2-3B-75YKD.D-BS16sYon 2488.3 6.45 |0.277 0944 |1.184 |0.452 |0.0086 |0.0191 |2.21 |1.64 |0.0313

K2-3B-98YKD.D-BS16s20 2499.3 6.45 |0.239 |0.905 |1.187 |0.670 |0.0095 |0.0142 |1.49 |1.50 |0.0213

K2-3B-98YKD.D-BS16s520 2499.3 6.45 0.247 |0.920 |1.203 |0.598 |0.0091 |0.0152 |1.67 |1.57 |0.0239

K2-3B-98YKD.D-BS16sYon 2499.3 6.45 0.235 |0.905 |1.187 |0.660 |0.0091 |0.0137 |1.52 |1.53 |0.0210

K2-3B-98YKD.D-BS16sYon 2499.3 6.45 |0.250 |0.920 |1.203 |0.595 |0.0092 |0.0155 |1.68 |1.57 |0.0243

K2-3B-98YKD.D-BS25s520 2499.3 6.45 |0.225 |0.905 |1.187 |0.679 |0.0085 |0.0126 |1.47 |1.53 |0.0193

K2-3B-98YKD.D-BS25s520 2499.3 6.45 0.236 |0.920 |1.203 |0.610 |0.0084 |0.0138 |1.64 |1.60 |0.0221

K2-3B-98YKD.D-BS25sYon 2499.3 6.45 0.224 |0.905 |1.187 |0.672 |0.0083 |0.0124 |1.49 |1.55 |0.0193

K2-3B-98YKD.D-BS25sYon 2499.3 6.45 |0.236 |0.920 |1.203 |0.596 |0.0083 |0.0138 |1.68 |1.62 |0.0225

K4-3B-75YKD.D-BS10s20 6216.0 12.05 |0.643 |0.942 |1.233 |0.173 |0.0177 |0.0971 |5.47 |1.00 |0.0971

K4-3B-75YKD.D-BS10s20 6216.0 12.05 |0.600 |0.956 |1.211 |0.184 |0.0164 |0.0894 |5.44 |1.00 |0.0894

K4-3B-75YKD.D-BS10sYon 6216.0 12.05 |0.644 |0.942 |1.233 |0.187 |0.0192 |0.0972 |5.06 |1.00 |0.0972

K4-3B-75YKD.D-BS10sYon 6216.0 12.05 |0.602 |0.956 |1.211 |0.186 |0.0168 |0.0898 |5.36 |1.00 |0.0898

K4-3B-75YKD.D-BS16s20 6216.0 12.05 |0.615 |0.942 |1.233 |0.196 |0.0184 |0.0920 [4.99 |1.00 |0.0920

K4-3B-75YKD.D-BS16s520 6216.0 12.05 |0.573 |0.956 |1.211 |0.197 |0.0160 [0.0814 |5.08 |1.04 |0.0845

K4-3B-75YKD.D-BS16sYon 6216.0 12.05 |0.614 |0.942 |1.233 |0.194 |0.0182 |0.0918 |5.05 |1.00 |0.0918

<|IX|<|X[<[X|[<|IX|<|X|<|X[<[I[X|<|X|<|X|<[|X|[<|X|<]|X

K4-3B-75YKD.D-BS16sYon 6216.0 12.05 |0.576 |0.956 |1.211 |0.205 |0.0169 |0.0823 |4.87 |1.03 |0.0850
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Tablo D.5(Devam): Ilk katta tastyic1 duvar bulunmayan modellerin dzellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98YKD.D-BS16s20 X 6473.2 12.05 [0.460 [0.874 |1.278 [0.387 |0.0204 |0.0526 |[2.58 [1.19 |0.0624
K4-3B-98YKD.D-BS16s20 Y 6473.2 12.05 [0.402 [0.871 |1.304 [0.406 [0.0163 [0.0402 |2.46 |1.29 |0.0519
K4-3B-98YKD.D-BS16sYon X 6473.2 12.05 |0.459 |0.874 |1.278 |0.397 |0.0208 |0.0524 |2.52 |1.18 |0.0621
K4-3B-98YKD.D-BS16sYon Y 6473.2 12.05 [0.404 |0.871 |1.304 [0.410 [0.0166 [0.0405 |(2.44 |1.29 |0.0521
K4-3B-98YKD.D-BS25s20 X 6473.2 12.05 [0.438 [0.874 |1.278 [0.408 [0.0195 [0.0477 |2.45 |1.22 |0.0581
K4-3B-98YKD.D-BS25s20 Y 6473.2 12.05 [0.385 [0.871 |1.304 [0.426 |0.0157 [0.0368 |2.35 [1.32 |0.0486
K4-3B-98YKD.D-BS25sYon X 6473.2 12.05 |0.437 |0.874 |1.278 |0.410 |0.0195 |0.0474 |2.44 |1.22 |0.0579
K4-3B-98YKD.D-BS25sYon Y 6473.2 12.05 [0.386 [0.871 |1.304 [0.419 [0.0155 [0.0370 |2.38 [1.32 |0.0489
K7-3B-75YKD.D-BS10s20 X 18621.7 |20.45 |0.758 |0.794 |1.431 |0.170 |0.0242 |0.1182 |7.32 |1.00 |0.1182
K7-3B-75YKD.D-BS10s20 Y 18621.7 |20.45 |0.764 |0.790 |1.383 |0.172 |0.0249 |0.1194 |4.80 |1.00 |0.1194
K7-3B-75YKD.D-BS10sYon X 18621.7 |20.45 |0.758 |0.794 |1.431 |0.157 |0.0224 |0.1182 |5.28 |1.00 |0.1182
K7-3B-75YKD.D-BS10sYon Y 18621.7 |20.45 |0.764 |0.790 |1.383 |0.175 |0.0254 |0.1194 |4.70 |1.00 |0.1194
K7-3B-75YKD.D-BS16s20 X 18621.7 |20.45 |0.725 |0.794 |1.431 |0.164 |0.0214 |0.1121 |5.23 |1.00 |0.1121
K7-3B-75YKD.D-BS16s20 Y 18621.7 |20.45 |0.727 |0.790 |1.383 |0.185 |0.0242 |0.1125 |4.64 |1.00 |0.1125
K7-3B-75YKD.D-BS16sYon X 18621.7 |20.45 |0.725 |0.794 |1.431 |0.165 |0.0215 |0.1121 |5.20 |1.00 |0.1121
K7-3B-75YKD.D-BS16sYon Y 18621.7 |20.45 |0.727 |0.790 |1.383 |0.184 |0.0241 |0.1125 |4.66 |1.00 |0.1125
K7-3B-98YKD.D-BS16s20 X 20065.6 [20.45 [0.643 |[0.814 |1.336 [0.292 [0.0300 |0.0971 |(3.23 |1.00 [0.0971
K7-3B-98YKD.D-BS16s20 Y 20065.6 |20.45 [0.630 |[0.806 |1.355 [0.302 |0.0298 |0.0948 |3.18 |1.00 |0.0948
K7-3B-98YKD.D-BS16sYon X 20065.6 |20.45 [0.643 |0.814 |1.336 |[0.296 [0.0303 |0.0971 (3.20 [1.00 [0.0971
K7-3B-98YKD.D-BS16sYon Y 20065.6 [20.45 [0.632 |0.806 |1.355 [0.307 |0.0304 |0.0950 |3.13 [1.00 |0.0950
K7-3B-98YKD.D-BS25s20 X 20065.6 |20.45 [0.613 |0.814 |1.336 |[0.301 |0.0281 |0.0916 |3.26 |1.00 |0.0916
K7-3B-98YKD.D-BS25s20 Y 20065.6 |20.45 [0.601 |0.806 |1.355 [0.316 [0.0283 |0.0895 (3.17 |1.00 |0.0895
K7-3B-98YKD.D-BS25sYon X 20065.6 [20.45 [0.612 |0.814 |1.336 |[0.306 |[0.0284 |0.0915 (3.22 |1.00 |0.0915
K7-3B-98YKD.D-BS25sYon Y 20065.6 [20.45 [0.601 |[0.806 |1.355 [0.317 [0.0284 |0.0895 |[3.15 |1.00 |0.0895
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Tablo D.6: Ilk kat yiiksekligi fazla ve ilk katta tastyict duvar bulunmayan modellerin dzellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75YKDH.D-BS10s20 X 2535.6 6.45 0.407 [0.989 |1.104 |0.278 |0.0114 |0.0411 |3.60 |1.34 |0.0552
K2-3B-75YKDH.D-BS10s20 Y 2535.6 6.45 0.403 [(0.984 |1.113 |0.300 |[0.0121 |0.0403 [3.34 |1.34 |0.0541
K2-3B-75YKDH.D-BS10sYon X 2535.6 6.45 0.407 [(0.989 |1.104 |0.283 |0.0117 |0.0412 |3.53 |1.34 |0.0551
K2-3B-75YKDH.D-BS10sYon Y 2535.6 6.45 0.407 |[0.984 |1.113 |0.301 |0.0123 |0.0411 |3.33 |1.33 |0.0547
K2-3B-75YKDH.D-BS16s520 X 2535.6 6.45 0.387 [0.989 |1.104 |0.306 |0.0114 |0.0372 |3.27 |1.38 |0.0514
K2-3B-75YKDH.D-BS16s20 Y 2535.6 6.45 0.382 (0.984 |1.113 |0.311 |0.0113 |0.0363 [3.22 |1.39 |0.0505
K2-3B-75YKDH.D-BS16sYon X 2535.6 6.45 0.387 |[0.989 |1.104 |0.296 |0.0110 |0.0372 |3.38 |1.39 |0.0516
K2-3B-75YKDH.D-BS16sYon Y 2535.6 6.45 0.382 [0.984 |1.113 |0.308 |0.0112 |0.0363 |3.25 |1.39 |0.0506
K2-3B-98YKDH.D-BS16s520 X 2556.8 6.45 0.323 [0.936 |1.092 |0.533 |0.0138 |0.0260 |1.88 |1.40 |0.0363
K2-3B-98YKDH.D-BS16s20 Y 2556.8 6.45 0.341 [(0.941 |1.096 |0.496 |0.0143 [0.0289 [2.02 |1.38 |0.0399
K2-3B-98YKDH.D-BS16sYon X 2556.8 6.45 0.324 |0.936 |1.092 |0.534 |0.0139 |0.0260 |1.87 |1.40 |0.0363
K2-3B-98YKDH.D-BS16sYon Y 2556.8 6.45 0.339 [0.941 |1.096 |0.479 |0.0137 |0.0285 |2.09 |1.40 |0.0400
K2-3B-98YKDH.D-BS25520 X 2556.8 6.45 0.308 [0.936 |1.092 |0.555 |0.0131 |0.0236 |1.80 |1.42 |0.0335
K2-3B-98YKDH.D-BS25s20 Y 2556.8 6.45 0.324 (0.941 |1.096 |0.502 [0.0131 |[0.0261 [1.99 |1.42 |0.0372
K2-3B-98YKDH.D-BS25sYon X 2556.8 6.45 0.308 [0.936 [1.092 |0.543 |0.0128 |0.0236 |1.84 |1.43 |0.0338
K2-3B-98YKDH.D-BS25sYon Y 2556.8 6.45 0.324 [0.941 |1.096 |0.496 |0.0130 |0.0261 |2.02 |1.43 |0.0373
K4-3B-75YKDH.D-BS10s20 X 6275.1 12.05 |0.541 |0.875 [1.296 [0.235 |0.0171 |0.0726 |4.25 |1.08 |0.0787
K4-3B-75YKDH.D-BS10s20 Y 6275.1 12.05 |0.494 |0.895 [1.283 |0.219 |0.0132 |0.0605 |4.58 |1.17 |0.0706
K4-3B-75YKDH.D-BS10sYon X 6275.1 12.05 |0.541 |0.875 [1.296 |0.225 |0.0163 |0.0726 |4.45 |1.08 |0.0788
K4-3B-75YKDH.D-BS10sYon Y 6275.1 12.05 |0.494 |0.895 |1.283 [0.219 |0.0133 |0.0605 |4.56 |1.17 |0.0706
K4-3B-75YKDH.D-BS16s20 X 6275.1 12.05 |0.516 |0.875 [1.296 [0.244 |0.0162 |0.0662 |4.09 |1.12 |0.0743
K4-3B-75YKDH.D-BS16s20 Y 6275.1 12.05 |0.474 |0.895 [1.283 |0.243 |0.0135 |0.0557 |4.11 |1.20 |0.0669
K4-3B-75YKDH.D-BS16sYon X 6275.1 12.05 |0.516 |0.875 [1.296 |0.246 |0.0163 |0.0662 |4.07 |1.12 |0.0743
K4-3B-75YKDH.D-BS16sYon Y 6275.1 12.05 |0.474 |0.895 |1.283 (0.241 |0.0134 |0.0557 |4.15 |1.20 |0.0669
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Tablo D.6(Devam): i1k kat yiiksekligi fazla ve ilk katta tastyict duvar bulunmayan modellerin 6zellikleri

Modellerin Adi

<
o
=]

W (kN) H (m) T(s) a Pf ay1 dy1 (m) S¢e (M) Ry1 Cra Sai(m)

K4-3B-98YKDH.D-BS16s520 6543.1 12.05 |0.562 [0.947 |1.220 |0.290 |0.0228 |0.0783 |3.44 |1.05 |0.0821

K4-3B-98YKDH.D-BS16s520 6543.1 12.05 |0.486 |0.931 |1.225 |0.307 |0.0179 |0.0585 |3.26 |1.16 |0.0681

K4-3B-98YKDH.D-BS16sYon 6543.1 12.05 |0.560 |0.947 |1.220 |0.290 |0.0226 |0.0777 |3.45 |1.05 |0.0817

K4-3B-98YKDH.D-BS16sYon 6543.1 12.05 |0.487 |0.931 |1.225 |0.314 |0.0185 |0.0588 |3.19 |1.16 |0.0682

K4-3B-98YKDH.D-BS25520 6543.1 12.05 |0.469 |0.947 |1.220 |0.325 |0.0177 |0.0546 |3.08 |1.19 |0.0649

K4-3B-98YKDH.D-BS25s520 6543.1 12.05 |0.464 |0.931 |1.225 |0.330 |0.0176 |0.0535 [3.03 |1.20 |0.0640

K4-3B-98YKDH.D-BS25sYon 6543.1 12.05 |0.537 |0.947 |1.220 |0.329 |0.0235 |0.0715 |3.04 |1.08 |0.0772

K4-3B-98YKDH.D-BS25sYon 6543.1 12.05 |0.463 |0.931 |1.225 |0.353 |0.0188 |0.0532 |2.83 |1.19 |0.0634

K7-3B-75YKDH.D-BS10s20 18741.9 |20.45 |0.848 |0.852 |1.349 |0.124 |0.0221 |0.1353 |6.12 |1.00 |0.1353

K7-3B-75YKDH.D-BS10s20 187419 |20.45 |0.872 |0.845 |1.352 |0.131 |0.0248 |0.1400 |5.64 |1.00 |0.1400

K7-3B-75YKDH.D-BS10sYon 18741.9 |20.45 |0.856 |0.852 |1.349 |0.139 |0.0254 |0.1370 |5.40 |1.00 |0.1370

K7-3B-75YKDH.D-BS10sYon 18741.9 |20.45 |0.859 |0.845 |1.352 |0.147 |0.0270 |0.1375 |5.10 |1.00 |0.1375

K7-3B-75YKDH.D-BS16s20 18741.9 |20.45 |0.820 |0.852 |1.349 |0.144 |0.0240 |0.1300 |5.42 |1.00 |0.1300

K7-3B-75YKDH.D-BS16s520 187419 |20.45 |0.812 |0.845 |1.352 |0.155 |0.0254 |0.1286 |5.06 |1.00 |0.1286

K7-3B-75YKDH.D-BS16sYon 18741.9 |20.45 |0.820 |0.852 |1.349 |0.144 |0.0241 |0.1300 |5.40 |1.00 |0.1300

K7-3B-75YKDH.D-BS16sYon 187419 |20.45 |0.812 |0.845 |1.352 |0.156 |0.0256 |0.1286 |5.03 |1.00 |0.1286

K7-3B-98YKDH.D-BS16s520 20199.8 |20.45 |0.712 |0.875 |1.313 |0.256 |0.0323 |0.1098 [3.40 |1.00 |0.1098

K7-3B-98YKDH.D-BS16s520 20199.8 |20.45 |0.690 |0.871 |1.332 |0.271 |0.0320 |0.1057 |3.30 |1.00 |0.1057

K7-3B-98YKDH.D-BS16sYon 20199.8 |20.45 |0.713 |0.875 |1.313 |0.260 |0.0328 |0.1099 |3.35 |1.00 |0.1099

K7-3B-98YKDH.D-BS16sYon 20199.8 |20.45 |0.701 |0.871 |1.332 |0.279 |0.0340 |0.1077 |3.17 |1.00 |0.1077

K7-3B-98YKDH.D-BS25520 20199.8 |20.45 |0.679 |0.875 |1.313 |0.262 |0.0300 [0.1036 |3.46 |1.00 |0.1036

K7-3B-98YKDH.D-BS25s520 20199.8 |20.45 |0.657 |0.871 |1.332 |0.280 |0.0301 |0.0997 |3.32 |1.00 |0.0997

K7-3B-98YKDH.D-BS25sYon 20199.8 |20.45 |0.689 |0.875 |1.313 |0.282 |0.0332 |0.1055 |3.18 |1.00 |0.1055

<[ X< XXX [<|X|[<|X|<[X|<[X|<|IX|<|X|[<|X|[<|X|<|[|X

K7-3B-98YKDH.D-BS25sYon 20199.8 |20.45 |0.659 |0.871 |1.332 |0.282 |0.0304 |0.1001 |3.29 |1.00 |0.1001
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Tablo D.7: Kirigsiz ortalama kapali ¢ikmalt modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC10.0-BS10s20 X 2615.6 5.60 0.324 [0.862 |1.190 |0.358 |0.0093 |0.0260 |2.79 |1.55 |0.0403
K2-3B-75KC10.0-BS10s20 Y 2615.6 5.60 0.316 [0.908 |1.255 |0.353 |[0.0087 [0.0247 |2.83 |1.58 |0.0391
K2-3B-75KC10.0-BS10sYon X 2615.6 5.60 0.324 |0.862 |1.190 |0.366 |0.0096 |0.0261 |2.73 |1.54 |0.0401
K2-3B-75KC10.0-BS10sYon Y 2615.6 5.60 0.316 |[0.908 |1.255 |0.361 |0.0089 |0.0247 |2.77 |1.58 |0.0389
K2-3B-75KC10.0-BS16s20 X 2615.6 5.60 0.305 [0.862 |1.190 |0.370 |0.0086 |0.0231 |2.70 |1.61 |0.0372
K2-3B-75KC10.0-BS16s20 Y 2615.6 5.60 0.297 (0.908 |1.255 |0.365 |0.0080 |0.0219 [2.74 |1.65 |0.0360
K2-3B-75KC10.0-BS16sYon X 2615.6 5.60 0.305 |[0.862 |1.190 |0.367 |0.0085 |0.0231 |2.72 |1.61 |0.0373
K2-3B-75KC10.0-BS16sYon Y 2615.6 5.60 0.299 [0.908 |1.255 |0.379 |0.0084 |0.0222 |2.64 |1.62 |0.0361
K2-3B-98KC10.0-BS16s20 X 2628.3 5.60 0.267 [0.885 |1.293 |0.512 |0.0091 |0.0178 |1.95 |1.61 |0.0285
K2-3B-98KC10.0-BS16s20 Y 2628.3 5.60 0.270 [(0.893 |1.281 |0.519 |[0.0094 |0.0181 [1.93 |1.59 |0.0288
K2-3B-98KC10.0-BS16sYon X 2628.3 5.60 0.268 |[0.885 |1.293 |0.509 |0.0090 |0.0178 |1.96 |1.61 |0.0286
K2-3B-98KC10.0-BS16sYon Y 2628.3 5.60 0.270 |[0.893 |1.281 |0.515 |0.0093 |0.0181 |1.94 |1.59 |0.0289
K2-3B-98KC10.0-BS25s20 X 2628.3 5.60 0.255 [0.885 |1.293 |0.532 |0.0086 |0.0161 |1.88 |1.64 |0.0263
K2-3B-98KC10.0-BS25s20 Y 2628.3 5.60 0.256 [0.893 |1.281 |0.528 |0.0086 |0.0163 |[1.89 |1.63 |0.0266
K2-3B-98KC10.0-BS25sYon X 2628.3 5.60 0.255 [0.885 |1.293 |0.525 |0.0085 |0.0161 |1.90 |1.64 |0.0265
K2-3B-98KC10.0-BS25sYon Y 2628.3 5.60 0.256 [0.893 |1.281 |0.526 |0.0086 |0.0163 |1.90 |1.64 |0.0267
K4-3B-75KC10.0-BS10s20 X 6914.6 11.20 |0.709 |0.826 |1.326 [0.162 |0.0202 |0.1091 |5.41 |1.00 |0.1091
K4-3B-75KC10.0-BS10s20 Y 6914.6 11.20 |0.604 |0.835 (1.317 |0.186 |0.0169 |0.0901 |5.34 |1.00 |0.0901
K4-3B-75KC10.0-BS10sYon X 6914.6 11.20 |0.709 |0.826 |[1.326 |0.155 |0.0193 |0.1091 |5.64 |1.00 |0.1091
K4-3B-75KC10.0-BS10sYon Y 6914.6 11.20 |0.604 |0.835 |1.317 [0.185 |0.0167 |0.0901 |5.38 |1.00 |0.0901
K4-3B-75KC10.0-BS16s20 X 6914.6 11.20 |0.671 |0.826 |1.326 [0.161 |0.0180 |0.1023 |5.67 |1.00 |0.1023
K4-3B-75KC10.0-BS16s20 Y 6914.6 11.20 |0.572 |0.835 (1.317 |0.195 |0.0159 |0.0813 |5.13 |1.04 |0.0845
K4-3B-75KC10.0-BS16sYon X 6914.6 11.20 |0.671 |0.826 (1.326 |0.161 |0.0180 |0.1023 |5.67 |1.00 |0.1023
K4-3B-75KC10.0-BS16sYon Y 6914.6 11.20 |0.572 |0.835 |1.317 [0.195 |0.0159 |0.0813 |5.13 |1.04 |0.0845
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Tablo D.7(Devam): Kirissiz ortalama kapali ¢ikmali modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC10.0-BS16s20 X 7049.8 11.20 [0.590 [0.846 |1.307 [0.268 [0.0231 [0.0864 |3.73 |1.01 |0.0875
K4-3B-98KC10.0-BS16s20 Y 7049.8 11.20 [0.457 |0.828 |1.332 [0.326 |0.0169 |0.0518 |[3.07 |1.21 |0.0627
K4-3B-98KC10.0-BS16sYon X 7049.8 11.20 |0.590 |0.846 |1.307 |0.267 |0.0231 |0.0863 [3.74 |1.01 |0.0874
K4-3B-98KC10.0-BS16sYon Y 7049.8 11.20 [0.457 |0.828 |1.332 [0.328 |0.0170 [0.0517 [3.05 [1.21 |0.0627
K4-3B-98KC10.0-BS25s20 X 7049.8 11.20 |[0.560 [0.846 |1.307 [0.281 [0.0219 [0.0779 |3.56 [1.05 |0.0819
K4-3B-98KC10.0-BS25s20 Y 7049.8 11.20 [0.433 [0.828 |1.332 [0.346 [0.0161 [0.0465 |2.89 |1.25 |0.0583
K4-3B-98KC10.0-BS25sYon X 7049.8 11.20 [0.560 [0.846 |1.307 [0.281 |0.0218 [0.0778 |3.56 |1.05 |0.0818
K4-3B-98KC10.0-BS25sYon Y 7049.8 11.20 [0.435 [0.828 |1.332 [0.342 |0.0160 [0.0469 [2.92 [1.25 |0.0586
K7-3B-75KC10.0-BS10s20 X 197414 |19.60 |[0.901 |0.766 |1.386 |0.134 |0.0271 |0.1456 |5.38 |1.00 |0.1456
K7-3B-75KC10.0-BS10s20 Y 19741.4 |19.60 [0.920 |0.761 |1.399 |0.126 |0.0265 |0.1492 |5.63 |1.00 |0.1492
K7-3B-75KC10.0-BS10sYon X 197414 |19.60 [0.901 |0.766 |1.386 |0.128 |0.0257 |0.1456 |5.66 |1.00 |0.1456
K7-3B-75KC10.0-BS10sYon Y 197414 |19.60 [0.920 |0.761 |1.399 |0.127 |0.0266 |0.1492 |5.61 |1.00 |0.1492
K7-3B-75KC10.0-BS16s20 X 197414 |19.60 |(0.854 |0.766 |1.386 |0.130 |0.0236 |0.1365 |5.79 |1.00 |0.1365
K7-3B-75KC10.0-BS16s20 Y 19741.4 |19.60 |0.872 |0.761 |1.399 |0.129 |0.0243 |0.1399 |5.75 |1.00 |0.1399
K7-3B-75KC10.0-BS16sYon X 197414 |19.60 (0.854 |0.766 |1.386 |0.130 |0.0236 |0.1365 |5.79 |1.00 |0.1365
K7-3B-75KC10.0-BS16sYon Y 197414 |19.60 (0.872 |0.761 |1.399 |0.129 |0.0244 |0.1399 |5.74 |1.00 |0.1399
K7-3B-98KC10.0-BS16s20 X 21285.9 |[19.60 [0.695 [0.799 |1.341 |0.253 |0.0304 |0.1066 |3.51 [1.00 |0.1066
K7-3B-98KC10.0-BS16s20 Y 21285.9 |[19.60 [0.726 |[0.790 |1.359 |0.237 [0.0310 |0.1123 (3.62 |1.00 [0.1123
K7-3B-98KC10.0-BS16sYon X 21285.9 |19.60 [0.694 |0.799 |1.341 |0.255 |0.0305 |0.1065 (3.49 |[1.00 |0.1065
K7-3B-98KC10.0-BS16sYon Y 21285.9 [19.60 [0.727 [0.790 |1.359 [0.240 [0.0315 |0.1125 (3.58 [1.00 [0.1125
K7-3B-98KC10.0-BS25s20 X 21285.9 [19.60 [0.658 [0.799 |1.341 |0.262 [0.0282 |0.0999 (3.54 |[1.00 [0.0999
K7-3B-98KC10.0-BS25s20 Y 21285.9 |19.60 [0.689 [0.790 |1.359 |0.248 |0.0293 |0.1056 |3.60 |[1.00 |0.1056
K7-3B-98KC10.0-BS25sYon X 21285.9 |19.60 [0.658 [0.799 |1.341 |0.265 [0.0285 |0.0999 (3.51 |[1.00 |0.0999
K7-3B-98KC10.0-BS25sYon Y 21285.9 [19.60 [0.689 [0.790 |1.359 [0.251 [0.0295 |0.1055 (3.57 [1.00 [0.1055
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Tablo D.8: Kirigsiz ortalama kapali ¢ikmali duvarli modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC10.D-BS10s20 X 2615.6 5.60 0.265 [0.938 |1.247 |0.465 |0.0081 |0.0174 |2.15 |1.68 |0.0292
K2-3B-75KC10.D-BS10s20 Y 2615.6 5.60 0.271 (0.931 |1.248 |0.467 |0.0085 [0.0182 |2.14 |1.65 |0.0300
K2-3B-75KC10.D-BS10sYon X 2615.6 5.60 0.264 (0.938 |1.247 |0.460 |0.0080 [0.0173 [2.18 |1.69 |0.0292
K2-3B-75KC10.D-BS10sYon Y 2615.6 5.60 0.271 |[0.931 |1.248 |0.456 |0.0083 |0.0183 |2.19 |1.66 |0.0303
K2-3B-75KC10.D-BS16s20 X 2615.6 5.60 0.259 [0.938 |1.247 |0.487 |0.0081 |0.0166 |2.05 |1.68 |0.0279
K2-3B-75KC10.D-BS16s20 Y 2615.6 5.60 0.258 (0.931 |1.248 |0.477 |0.0079 |0.0166 |2.10 |1.69 |0.0280
K2-3B-75KC10.D-BS16sYon X 2615.6 5.60 0.261 [0.938 |1.247 |0.485 |0.0082 [0.0169 |2.06 |1.67 |0.0282
K2-3B-75KC10.D-BS16sYon Y 2615.6 5.60 0.256 [0.931 |1.248 |0.486 |0.0079 |0.0163 |2.06 |1.69 |0.0276
K2-3B-98KC10.D-BS16s20 X 2628.3 5.60 0.235 |0.905 |1.268 |0.663 |0.0091 |0.0138 |1.51 |1.52 |0.0209
K2-3B-98KC10.D-BS16s20 Y 2628.3 5.60 0.240 (0.892 |1.234 |0.614 |0.0088 |0.0143 |1.63 |1.58 |0.0226
K2-3B-98KC10.D-BS16sYon X 2628.3 5.60 0.229 |0.905 |1.268 |0.667 |0.0087 |0.0130 |1.50 |1.54 |0.0200
K2-3B-98KC10.D-BS16sYon Y 2628.3 5.60 0.240 |0.892 |1.234 |0.608 |0.0087 |0.0143 |1.65 |1.59 |0.0227
K2-3B-98KC10.D-BS25520 X 2628.3 5.60 0.225 |0.905 |1.268 |0.687 |0.0086 |0.0126 |1.46 |1.52 |0.0191
K2-3B-98KC10.D-BS25s20 Y 2628.3 5.60 0.233 (0.892 |1.234 |0.641 |0.0087 [0.0135 |[1.56 |1.56 |0.0212
K2-3B-98KC10.D-BS25sYon X 2628.3 5.60 0.221 |0.905 |1.268 |0.685 |0.0083 |0.0121 |1.46 |1.54 |0.0186
K2-3B-98KC10.D-BS25sYon Y 2628.3 5.60 0.233 [0.892 |1.234 |0.625 |0.0085 |0.0135 |1.60 |1.59 |0.0215
K4-3B-75KC10.D-BS10s20 X 6914.6 11.20 |0.633 |0.838 [1.320 (0.188 |0.0187 |0.0952 |5.09 |1.00 |0.0952
K4-3B-75KC10.D-BS10s20 Y 6914.6 11.20 |0.487 |0.852 (1.307 |0.234 |0.0137 |0.0588 |4.28 |1.18 |0.0693
K4-3B-75KC10.D-BS10sYon X 6914.6 11.20 |0.633 |0.838 |1.320 (0.188 |0.0186 |0.0952 |5.11 |1.00 |0.0952
K4-3B-75KC10.D-BS10sYon Y 6914.6 11.20 |0.487 |0.852 |1.307 [0.248 |0.0146 |0.0588 |4.04 |1.18 |0.0691
K4-3B-75KC10.D-BS16s20 X 6914.6 11.20 |0.605 |0.838 [1.320 (0.191 |0.0173 |0.0902 |5.21 |1.00 |0.0902
K4-3B-75KC10.D-BS16s20 Y 6914.6 11.20 |0.475 |0.852 [1.307 |0.263 |0.0147 |0.0559 |3.80 [1.19 |0.0668
K4-3B-75KC10.D-BS16sYon X 6914.6 11.20 |0.605 |0.838 [1.320 [0.200 |0.0182 |0.0902 |4.97 |1.00 |0.0902
K4-3B-75KC10.D-BS16sYon Y 6914.6 11.20 |0.475 |0.852 |1.307 [0.262 |0.0147 |0.0559 |3.81 |1.19 |0.0668
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Tablo D.8(Devam): Kirissiz ortalama kapali ¢ikmali duvarli modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC10.D-BS16s20 X 7049.8 11.20 |[0.550 |[0.851 |1.302 [0.306 [0.0229 [0.0751 [3.27 [1.06 [0.0798
K4-3B-98KC10.D-BS16s20 Y 7049.8 11.20 [0.406 [0.843 |1.320 [0.399 |0.0163 |0.0410 |[2.51 [1.29 |0.0527
K4-3B-98KC10.D-BS16sYon X 7049.8 11.20 |{0.550 |[0.851 |1.302 [0.311 |0.0233 |0.0750 [3.22 [1.06 |0.0798
K4-3B-98KC10.D-BS16sYon Y 7049.8 11.20 [0.406 [0.843 |1.320 [0.403 |0.0165 [0.0409 |2.48 [1.28 |0.0526
K4-3B-98KC10.D-BS25520 X 7049.8 11.20 [0.523 |0.851 |1.302 [0.317 |0.0216 [0.0680 (3.15 [1.10 [0.0748
K4-3B-98KC10.D-BS25s20 Y 7049.8 11.20 |{0.390 [0.843 |1.320 [0.424 |0.0160 [0.0377 |2.36 [1.31 [0.0494
K4-3B-98KC10.D-BS25sYon X 7049.8 11.20 |{0.525 [0.851 [1.302 [0.326 [0.0223 [0.0685 |3.07 [1.10 |0.0751
K4-3B-98KC10.D-BS25sYon Y 7049.8 11.20 {0.390 [0.843 |1.320 [0.422 [0.0159 [0.0378 |2.37 |1.31 |0.0495
K7-3B-75KC10.D-BS10s20 X 197414 |19.60 |0.797 |0.744 |1.305 |0.160 |0.0252 |0.1256 |4.97 |1.00 |0.1256
K7-3B-75KC10.D-BS10s20 Y 19741.4 |19.60 |0.823 |0.778 |1.381 |0.147 |0.0247 |0.1306 |5.29 |1.00 |0.1306
K7-3B-75KC10.D-BS10sYon X 19741.4 |19.60 |0.797 |0.744 |1.305 |0.162 |0.0255 |0.1256 [4.92 |1.00 |0.1256
K7-3B-75KC10.D-BS10sYon Y 197414 |19.60 |0.823 |0.778 |1.381 |0.148 |0.0249 |0.1306 |5.25 |1.00 |0.1306
K7-3B-75KC10.D-BS16s20 X 197414 |19.60 |0.763 |0.744 |1.305 |0.167 |0.0242 |0.1192 |4.93 |1.00 |0.1192
K7-3B-75KC10.D-BS16s20 Y 19741.4 |19.60 |0.788 |0.778 |1.381 |0.154 |0.0238 |0.1238 |5.21 |1.00 |0.1238
K7-3B-75KC10.D-BS16sYon X 19741.4 |19.60 |0.763 |0.744 |1.305 |0.166 |0.0240 |0.1192 [4.96 |1.00 |0.1192
K7-3B-75KC10.D-BS16sYon Y 197414 |19.60 |0.788 |0.778 |1.381 |0.155 |0.0239 |0.1238 |5.17 |1.00 |0.1238
K7-3B-98KC10.D-BS16s20 X 21285.9 |19.60 [0.660 |0.757 |1.261 |0.299 [0.0322 |0.1001 (3.10 [1.00 |0.1001
K7-3B-98KC10.D-BS16s20 Y 21285.9 [19.60 [0.689 [0.796 |1.354 |0.256 [0.0302 |0.1055 (3.49 |1.00 |0.1055
K7-3B-98KC10.D-BS16sYon X 21285.9 [19.60 [0.660 |0.757 |1.261 |0.297 |0.0321 |0.1001 |3.12 |[1.00 |0.1001
K7-3B-98KC10.D-BS16sYon Y 21285.9 |19.60 [0.696 [0.796 |1.354 |0.261 |0.0314 |0.1068 [3.40 [1.00 |[0.1068
K7-3B-98KC10.D-BS25520 X 21285.9 |19.60 [0.629 |0.757 |1.261 |0.306 |0.0301 |0.0946 |3.14 |1.00 |0.0946
K7-3B-98KC10.D-BS25s20 Y 21285.9 |19.60 [0.662 |0.796 |1.354 |0.270 |0.0294 |0.1006 |3.42 |[1.00 |0.1006
K7-3B-98KC10.D-BS25sYon X 21285.9 [19.60 [0.627 |0.757 |1.261 |0.310 |0.0302 |0.0942 |3.12 [1.00 |0.0942
K7-3B-98KC10.D-BS25sYon Y 21285.9 [19.60 [0.664 [0.796 |1.354 |0.273 [0.0299 |0.1009 (3.37 |1.00 [0.1009
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Tablo D.9: Kirigli ortalama kapali ¢ikmali modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC1B.0-BS10s20 X 2651.0 5.60 0.313 |0.866 |1.184 |0.391 |0.0095 |0.0243 |2.56 |1.56 |0.0379
K2-3B-75KC1B.0-BS10s20 Y 2651.0 5.60 0.314 (0.875 |1.210 |0.365 |0.0089 |0.0245 |2.74 |1.58 |0.0387
K2-3B-75KC1B.0-BS10sYon X 2651.0 5.60 0.313 |0.866 |1.184 |0.389 |0.0094 |0.0243 |2.57 |1.56 |0.0379
K2-3B-75KC1B.0-BS10sYon Y 2651.0 5.60 0.314 |0.875 |1.210 |0.363 |0.0089 |0.0245 |2.75 |1.58 |0.0387
K2-3B-75KC1B.0-BS16s520 X 2651.0 5.60 0.296 [0.866 |1.184 |0.405 |0.0088 |0.0218 |2.47 |1.61 |0.0351
K2-3B-75KC1B.0-BS16s20 Y 2651.0 5.60 0.299 (0.875 |1.210 |0.378 [0.0084 [0.0222 |2.65 |1.63 |0.0361
K2-3B-75KC1B.0-BS16sYon X 2651.0 5.60 0.296 [0.866 |1.184 |0.399 |0.0087 |0.0218 |2.51 |1.62 |0.0352
K2-3B-75KC1B.0-BS16sYon Y 2651.0 5.60 0.299 |0.875 |1.210 |0.355 |0.0079 |0.0222 |2.81 |1.65 |0.0366
K2-3B-98KC1B.0-BS16s520 X 2663.2 5.60 0.258 [0.889 |1.289 |0.537 |0.0089 |0.0165 |1.86 |1.61 |0.0267
K2-3B-98KC1B.0-BS16s20 Y 2663.2 5.60 0.271 (0.894 |1.281 |0.511 |[0.0093 [0.0183 [1.96 |1.59 |0.0291
K2-3B-98KC1B.0-BS16sYon X 2663.2 5.60 0.265 [0.889 |1.289 |0.556 |0.0097 |0.0175 |1.80 |1.56 |0.0272
K2-3B-98KC1B.0-BS16sYon Y 2663.2 5.60 0.273 [0.894 |1.281 |0.515 |0.0095 |0.0185 |1.94 |1.58 |0.0293
K2-3B-98KC1B.0-BS25520 X 2663.2 5.60 0.251 |0.889 |1.289 |0.578 |0.0091 |0.0157 |1.73 |1.59 |0.0248
K2-3B-98KC1B.0-BS25s20 Y 2663.2 5.60 0.256 (0.894 |1.281 |0.518 |[0.0084 |0.0163 [1.93 |1.65 |0.0268
K2-3B-98KC1B.0-BS25sYon X 2663.2 5.60 0.251 |0.889 |1.289 |0.567 |0.0089 |0.0157 |1.76 |1.60 |0.0251
K2-3B-98KC1B.0-BS25sYon Y 2662.8 5.60 0.256 [0.894 |1.281 |0.517 |0.0084 |0.0163 |1.93 |1.65 |0.0268
K4-3B-75KC1B.0-BS10s20 X 7035.8 11.20 |0.630 |[0.834 |1.318 [0.185 |0.0183 |0.0948 |5.19 |1.00 |0.0948
K4-3B-75KC1B.0-BS10s20 Y 7035.8 11.20 |0.609 |0.833 (1.318 |0.179 |0.0165 |0.0910 |5.51 |1.00 |0.0910
K4-3B-75KC1B.0-BS10sYon X 7035.8 11.20 |0.630 |[0.834 |1.318 [0.186 |0.0183 |0.0947 |5.18 |1.00 |0.0947
K4-3B-75KC1B.0-BS10sYon Y 7035.8 11.20 |0.609 |0.833 |1.318 [(0.179 |0.0164 |0.0910 |5.53 |1.00 |0.0910
K4-3B-75KC1B.0-BS16s520 X 7035.8 11.20 |0.597 |0.834 |1.318 [0.192 |0.0170 |0.0884 |5.21 |1.00 |0.0888
K4-3B-75KC1B.0-BS16s20 Y 7035.8 11.20 |0.576 |0.833 (1.318 |0.185 |0.0153 |0.0824 |5.39 |1.03 |0.0852
K4-3B-75KC1B.0-BS16sYon X 7035.8 11.20 |0.597 |0.834 |1.318 [0.191 |0.0169 |0.0885 |5.24 |1.00 |0.0889
K4-3B-75KC1B.0-BS16sYon Y 7035.8 11.20 |0.576 |0.833 |1.318 [0.186 |0.0153 |0.0824 |5.37 |1.03 |0.0852
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Tablo D.9(Devam): Kirisli ortalama kapali ¢ikmali modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC1B.0-BS16s20 X 7116.0 11.20 [0.507 [0.849 |1.292 [0.320 |0.0204 |0.0637 (3.13 |1.13 |0.0717
K4-3B-98KC1B.0-BS16s20 Y 7116.0 11.20 [0.462 [0.775 |1.242 [0.344 |0.0182 [0.0529 (2.91 [1.20 |0.0633
K4-3B-98KC1B.0-BS16sYon X 7116.0 11.20 |0.506 |0.849 |1.292 |0.328 |0.0209 |0.0637 [3.05 |1.12 |0.0716
K4-3B-98KC1B.0-BS16sYon Y 7116.0 11.20 [0.462 |0.775 |1.242 [0.347 |0.0184 |0.0530 (2.88 [1.19 [0.0634
K4-3B-98KC1B.0-BS25s20 X 7116.0 11.20 [0.482 [0.849 |1.292 [0.335 |0.0193 [0.0576 [2.99 [1.16 |0.0670
K4-3B-98KC1B.0-BS25s20 Y 7116.0 11.20 [{0.438 |0.775 |1.242 [0.368 |0.0175 [0.0477 |2.72 |1.23 |0.0588
K4-3B-98KC1B.0-BS25sYon X 7116.0 11.20 |0.481 |0.849 |1.292 |0.337 |0.0194 |0.0575 [2.97 |1.16 |0.0669
K4-3B-98KC1B.0-BS25sYon Y 7116.0 11.20 [{0.439 [0.775 |1.242 [0.369 [0.0176 [0.0478 |2.71 |1.23 |0.0589
K7-3B-75KC1B.0-BS10s20 X 20045.5 [19.60 [0.905 |0.766 |1.387 |0.124 |0.0252 |0.1463 |5.82 |[1.00 [0.1463
K7-3B-75KC1B.0-BS10s20 Y 20045.5 |19.60 [0.877 |0.749 |1.372 |0.143 |0.0273 |0.1410 |5.17 |1.00 |0.1410
K7-3B-75KC1B.0-BS10sYon X 20045.5 |19.60 [0.906 |0.766 |1.387 |0.126 |0.0256 |0.1466 |5.72 |1.00 |0.1466
K7-3B-75KC1B.0-BS10sYon Y 20045.5 |19.60 [0.877 |0.749 |1.372 |0.144 |0.0275 |0.1410 |5.13 |[1.00 |0.1410
K7-3B-75KC1B.0-BS16s20 X 20045.5 |19.60 [0.859 |0.766 |1.387 |0.128 |0.0235 |0.1374 |5.85 |[1.00 [0.1374
K7-3B-75KC1B.0-BS16s20 Y 20045.5 |[19.60 [0.831 [0.749 |1.372 |0.147 |0.0252 |0.1322 |5.24 |1.00 [0.1322
K7-3B-75KC1B.0-BS16sYon X 20045.5 |[19.60 [0.859 |[0.766 |1.387 |0.129 |0.0235 |0.1374 |5.84 |1.00 [0.1374
K7-3B-75KC1B.0-BS16sYon Y 20045.5 [19.60 [0.831 [0.749 |1.372 |0.148 [0.0253 |0.1322 |5.22 [1.00 [0.1322
K7-3B-98KC1B.0-BS16s20 X 21691.2 |19.60 [0.701 |0.800 |1.341 |0.251 |0.0306 |0.1076 |3.52 [1.00 [0.1076
K7-3B-98KC1B.0-BS16s20 Y 21691.2 |19.60 [0.677 |0.793 |1.358 |0.267 [0.0304 |0.1033 |(3.40 [1.00 [0.1033
K7-3B-98KC1B.0-BS16sYon X 21691.2 |19.60 [0.700 |0.800 |1.341 |0.250 |0.0304 |0.1076 |3.54 |[1.00 |0.1076
K7-3B-98KC1B.0-BS16sYon Y 21691.2 |19.60 [0.681 [0.793 |1.358 [0.275 |0.0316 |0.1040 [3.29 [1.00 |0.1040
K7-3B-98KC1B.0-BS25s20 X 21691.2 |19.60 [0.664 |0.800 |1.341 |0.257 [0.0281 |0.1009 (3.59 [1.00 [0.1009
K7-3B-98KC1B.0-BS25s20 Y 21691.2 |19.60 [0.643 |0.793 |1.358 [0.282 [0.0290 |0.0971 |(3.35 [1.00 [0.0971
K7-3B-98KC1B.0-BS25sYon X 21691.2 [19.60 [0.665 [0.800 |1.341 |0.261 |0.0286 |0.1011 |3.53 |[1.00 |0.1011
K7-3B-98KC1B.0-BS25sYon Y 21691.2 [19.60 [0.644 |0.793 |1.358 [0.285 [0.0293 |0.0972 |(3.32 |[1.00 [0.0972
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Tablo D.10: Kirigli ortalama kapali ¢ikmali duvarli modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC1B.D-BS10s20 X 2651.0 5.60 0.264 [0.939 |1.244 |0.499 |0.0086 |0.0173 |2.00 |1.64 |0.0283
K2-3B-75KC1B.D-BS10s20 Y 2651.0 5.60 0.262 [0.932 |1.248 |0.487 |0.0083 [0.0171 |2.05 |1.66 |0.0283
K2-3B-75KC1B.D-BS10sYon X 2651.0 5.60 0.267 [0.939 |1.244 |0.495 |0.0088 |0.0177 |2.02 |1.63 |0.0288
K2-3B-75KC1B.D-BS10sYon Y 2651.0 5.60 0.262 [0.932 |1.248 |0.449 |0.0077 |0.0171 |2.22 |1.71 |0.0292
K2-3B-75KC1B.D-BS16s20 X 2651.0 5.60 0.253 |[0.939 |1.244 |0.514 |0.0082 |0.0160 |1.95 |1.66 |0.0266
K2-3B-75KC1B.D-BS16s20 Y 2651.0 5.60 0.254 (0.932 |1.248 |0.478 |0.0076 |0.0160 [2.09 |1.71 |0.0274
K2-3B-75KC1B.D-BS16sYon X 2651.0 5.60 0.246 [0.939 |1.244 |0.516 |[0.0077 |[0.0150 [1.94 |1.70 |0.0255
K2-3B-75KC1B.D-BS16sYon Y 2651.0 5.60 0.254 [0.932 |1.248 |0.463 |0.0074 |0.0160 |2.16 |1.73 |0.0277
K2-3B-98KC1B.D-BS16s20 X 2663.2 5.60 0.227 |[0.908 |1.268 |0.654 |0.0084 |0.0128 |1.53 |1.57 |0.0201
K2-3B-98KC1B.D-BS16s20 Y 2663.2 5.60 0.240 (0.893 |1.236 |0.626 |0.0090 |[0.0143 |1.60 |1.56 |0.0223
K2-3B-98KC1B.D-BS16sYon X 2663.2 5.60 0.221 |0.908 |1.268 |0.655 |0.0079 |0.0121 |1.53 |1.59 |0.0193
K2-3B-98KC1B.D-BS16sYon Y 2663.2 5.60 0.228 [0.893 |1.236 |0.605 |0.0078 |0.0129 |1.65 |1.64 |0.0213
K2-3B-98KC1B.D-BS25s20 X 2663.2 5.60 0.219 |0.908 |1.268 |0.668 |0.0080 |0.0119 |1.50 |1.58 |0.0188
K2-3B-98KC1B.D-BS25s20 Y 2663.2 5.60 0.226 [0.893 |1.236 |0.624 |0.0079 [0.0127 |1.60 |1.62 |0.0205
K2-3B-98KC1B.D-BS25sYon X 2663.2 5.60 0.219 |0.908 |1.268 |0.661 |0.0079 |0.0119 |1.51 |1.59 |0.0190
K2-3B-98KC1B.D-BS25sYon Y 2663.2 5.60 0.226 [0.893 |1.236 |0.611 |0.0077 |0.0127 |1.64 |1.64 |0.0208
K4-3B-75KC1B.D-BS10s20 X 6871.4 11.20 |0.559 |0.846 |1.301 [0.228 |0.0177 |0.0777 |4.38 |1.06 |0.0820
K4-3B-75KC1B.D-BS10s20 Y 6871.4 11.20 |0.493 |0.851 (1.309 |0.243 |0.0147 |0.0604 |4.11 |1.16 |0.0703
K4-3B-75KC1B.D-BS10sYon X 6871.4 11.20 |0.561 |0.846 (1.301 |0.227 |0.0178 |0.0782 |4.40 |1.05 |0.0823
K4-3B-75KC1B.D-BS10sYon Y 6871.4 11.20 |0.490 |0.851 [1.309 [0.256 |0.0153 |0.0596 |3.90 |1.17 |0.0695
K4-3B-75KC1B.D-BS16s20 X 6871.4 11.20 |0.535 |0.846 |1.301 [0.236 |0.0168 |0.0712 |4.23 |1.09 |0.0777
K4-3B-75KC1B.D-BS16s20 Y 6871.4 11.20 |0.473 |0.851 [1.309 |0.263 |0.0146 |0.0556 |3.81 [1.20 |0.0666
K4-3B-75KC1B.D-BS16sYon X 6871.4 11.20 |0.474 |0.846 |[1.301 |0.261 |0.0146 |0.0558 |3.84 [1.20 |0.0668
K4-3B-75KC1B.D-BS16sYon Y 6871.4 11.20 |0.474 |0.851 |[1.309 [0.261 |0.0146 |0.0558 |3.83 |1.20 |0.0667
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Tablo D.10(Devam): Kirisli ortalama kapali ¢ikmali duvarlt modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC1B.D-BS16s20 X 7116.0 11.20 [0.465 [0.830 |1.251 [0.390 [0.0209 [0.0537 |2.56 [1.18 |0.0632
K4-3B-98KC1B.D-BS16s20 Y 7116.0 11.20 [0.404 |0.843 |1.320 |[0.409 [0.0165 [0.0405 |(2.45 [1.29 |0.0521
K4-3B-98KC1B.D-BS16sYon X 7116.0 11.20 (0.470 |0.830 |1.251 |0.397 |0.0217 |0.0548 [2.52 |1.17 |0.0639
K4-3B-98KC1B.D-BS16sYon Y 7116.0 11.20 [{0.407 |0.843 |1.320 [0.416 [0.0171 [0.0411 |2.41 |1.28 |0.0525
K4-3B-98KC1B.D-BS25s20 X 7116.0 11.20 [0.447 |0.830 |1.251 [0.393 [0.0195 [0.0496 |2.55 [1.21 |0.0599
K4-3B-98KC1B.D-BS25s20 Y 7116.0 11.20 [{0.389 [0.843 |1.320 [0.428 [0.0161 [0.0376 |2.34 |1.31 |0.0492
K4-3B-98KC1B.D-BS25sYon X 7116.0 11.20 (0.447 |0.830 |1.251 |0.393 |0.0195 |0.0497 |2.55 |1.21 |0.0600
K4-3B-98KC1B.D-BS25sYon Y 7116.0 11.20 [{0.393 |0.843 |1.320 [0.419 |0.0160 [0.0383 [2.39 [1.31 |0.0500
K7-3B-75KC1B.D-BS10s20 X 21347.0 |19.60 [0.833 [0.783 |1.369 [0.139 [0.0240 |0.1325 |5.52 [1.00 [0.1325
K7-3B-75KC1B.D-BS10s20 Y 21347.0 |19.60 |[0.829 |0.780 |1.384 |0.162 |0.0277 |0.1317 |4.76 |1.00 [0.1317
K7-3B-75KC1B.D-BS10sYon X 21347.0 |19.60 [0.833 |0.783 |1.369 |0.144 |0.0248 |0.1325 |5.33 [1.00 [0.1325
K7-3B-75KC1B.D-BS10sYon Y 21347.0 |19.60 [0.824 |0.780 |1.384 |0.169 |0.0284 |0.1308 [4.60 |[1.00 [0.1308
K7-3B-75KC1B.D-BS16s20 X 21347.0 |19.60 [0.798 [0.783 |1.369 [0.149 [0.0235 |0.1259 |5.35 [1.00 [0.1259
K7-3B-75KC1B.D-BS16s20 Y 21347.0 |19.60 [0.786 |0.780 |1.384 |0.173 |0.0265 |0.1236 |4.66 |1.00 [0.1236
K7-3B-75KC1B.D-BS16sYon X 21347.0 [19.60 [0.796 |0.783 |1.369 |0.148 |0.0233 |0.1254 |5.38 |1.00 [0.1254
K7-3B-75KC1B.D-BS16sYon Y 21347.0 |19.60 [0.808 |[0.780 |1.384 |0.173 |0.0280 |0.1276 [4.56 |[1.00 [0.1276
K7-3B-98KC1B.D-BS16s20 X 21691.2 |19.60 |[0.667 |0.805 |1.337 |0.280 [0.0310 |0.1015 (3.28 |1.00 [0.1015
K7-3B-98KC1B.D-BS16s20 Y 21691.2 |19.60 |[0.642 |0.798 |1.356 [0.290 |0.0297 |0.0970 |3.27 |1.00 |0.0970
K7-3B-98KC1B.D-BS16sYon X 21691.2 [19.60 [0.667 |0.805 |1.337 |0.282 |0.0311 |0.1015 |3.26 [1.00 |0.1015
K7-3B-98KC1B.D-BS16sYon Y 21691.2 |19.60 [0.648 |0.798 |1.356 [0.291 |0.0304 |0.0980 |3.23 |1.00 |0.0980
K7-3B-98KC1B.D-BS25s20 X 21691.2 |19.60 |[0.636 |0.805 |1.337 |0.286 |0.0287 |0.0958 [3.34 [1.00 |0.0958
K7-3B-98KC1B.D-BS25s20 Y 21691.2 |19.60 |[0.613 |0.798 |1.356 [0.298 |0.0278 |0.0917 |3.30 [1.00 |0.0917
K7-3B-98KC1B.D-BS25sYon X 21691.2 |19.60 |[0.635 |0.805 |1.337 [0.291 |0.0291 |0.0957 |3.28 |1.00 |0.0957
K7-3B-98KC1B.D-BS25sYon Y 21691.2 |19.60 [0.620 |0.798 |1.356 [0.304 |0.0290 |0.0930 |3.20 [1.00 |0.0930
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Tablo D.11: Kirigsiz ortalama art1 standart sapma kapali ¢ikmali modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC20.0-BS10s20 X 2675.8 5.60 0.358 [0.877 |1.229 |0.338 |0.0107 |0.0318 |2.96 |1.45 |0.0460
K2-3B-75KC20.0-BS10s20 Y 2675.8 5.60 0.318 (0.812 |1.122 |0.383 |[0.0096 |0.0251 |2.61 |1.55 |0.0388
K2-3B-75KC20.0-BS10sYon X 2675.8 5.60 0.346 (0.877 |1.229 |0.334 |[0.0099 [0.0296 [2.99 |1.49 |0.0442
K2-3B-75KC20.0-BS10sYon Y 2675.8 5.60 0.318 |0.812 |1.122 |0.383 |0.0096 |0.0251 |2.61 |1.55 |0.0388
K2-3B-75KC20.0-BS16s20 X 2675.8 5.60 0.329 [0.877 |1.229 |0.354 |0.0095 |0.0268 |2.82 |1.53 |0.0411
K2-3B-75KC20.0-BS16s20 Y 2675.8 5.60 0.301 (0.812 |1.122 |0.402 |0.0091 [0.0225 [2.49 |1.59 |0.0359
K2-3B-75KC20.0-BS16sYon X 2675.8 5.60 0.329 (0.877 |1.229 |0.343 |[0.0092 |0.0268 [2.91 |1.54 |0.0414
K2-3B-75KC20.0-BS16sYon Y 2675.8 5.60 0.301 |0.812 |1.122 |0.407 |0.0092 |0.0225 |2.46 |1.59 |0.0358
K2-3B-98KC20.0-BS16s20 X 2693.5 5.60 0.285 [0.814 |1.204 |0.529 |0.0106 |0.0201 |1.89 |1.52 |0.0306
K2-3B-98KC20.0-BS16s20 Y 2693.5 5.60 0.273 (0.892 |1.280 |0.511 |[0.0095 |0.0185 [1.96 |1.58 [0.0294
K2-3B-98KC20.0-BS16sYon X 2693.5 5.60 0.285 [0.814 |1.204 |0.526 |0.0106 |0.0201 |1.90 |1.53 |0.0307
K2-3B-98KC20.0-BS16sYon Y 2693.5 5.60 0.273 [0.892 |1.280 |0.509 |0.0094 |0.0185 |1.96 |1.59 |0.0294
K2-3B-98K(C20.0-BS25s20 X 2693.5 5.60 0.270 [0.814 |1.204 |0.541 |0.0098 |0.0181 |1.85 |1.56 |0.0282
K2-3B-98KC20.0-BS25s20 Y 2693.5 5.60 0.259 (0.892 |1.280 |0.524 |0.0087 |0.0167 |1.91 |1.63 |0.0271
K2-3B-98KC20.0-BS25sYon X 2693.5 5.60 0.270 (0.814 |1.204 |0.534 |0.0097 |0.0181 [1.87 |1.57 |0.0284
K2-3B-98KC20.0-BS25sYon Y 2693.5 5.60 0.259 |0.892 |1.280 |0.518 |0.0086 |0.0167 |1.93 |1.63 |0.0272
K4-3B-75KC20.0-BS10s20 X 6890.3 11.20 |1.204 |0.818 |1.323 [0.138 |0.0496 |0.2061 |4.15 |1.00 |0.2061
K4-3B-75KC20.0-BS10s20 Y 6890.3 11.20 |0.935 |0.836 (1.316 |0.175 |0.0379 |0.1522 |4.01 |1.00 |0.1522
K4-3B-75KC20.0-BS10sYon X 6890.3 11.20 |1.204 |0.818 (1.323 |0.136 |0.0489 |0.2061 |4.22 |1.00 |0.2061
K4-3B-75KC20.0-BS10sYon Y 6890.3 11.20 |0.935 |0.836 |1.316 [0.174 |0.0378 |0.1522 |4.03 |1.00 |0.1522
K4-3B-75KC20.0-BS16s20 X 6890.3 11.20 |1.138 |0.818 |1.323 [0.142 |0.0458 |0.1927 |4.21 |1.00 |0.1927
K4-3B-75KC20.0-BS16s20 Y 6890.3 11.20 |0.884 |0.836 (1.316 |0.186 |0.0361 |0.1423 |3.95 |1.00 |0.1423
K4-3B-75KC20.0-BS16sYon X 6890.3 11.20 |1.138 |0.818 [1.323 |0.136 |0.0436 |0.1927 |4.42 |(1.00 |0.1927
K4-3B-75KC20.0-BS16sYon Y 6890.3 11.20 |0.884 |0.836 |1.316 [0.177 |0.0344 |0.1423 |4.13 |1.00 |0.1423
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Tablo D.11(Devam): Kirigsiz ortalama art1 standart sapma kapali ¢ikmali modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC20.0-BS16s20 X 7183.1 11.20 [0.657 [0.842 |1.309 [0.228 [0.0244 |0.0997 [4.09 [1.00 |0.0997
K4-3B-98KC20.0-BS16s20 Y 7183.1 11.20 [0.462 |0.805 |1.299 [0.337 |0.0178 [0.0529 [2.97 [1.20 |0.0634
K4-3B-98KC20.0-BS16sYon X 7183.1 11.20 [0.625 [0.842 |1.309 [0.289 |0.0280 [0.0938 (3.35 [1.00 |0.0938
K4-3B-98KC20.0-BS16sYon Y 7183.1 11.20 [0.461 [0.805 [1.299 [0.343 [0.0181 [0.0528 [2.92 [1.20 |0.0632
K4-3B-98KC20.0-BS25s20 X 7183.1 11.20 [0.624 [0.842 |1.309 [0.242 |0.0234 [0.0936 [4.00 [1.00 |0.0936
K4-3B-98KC20.0-BS25s20 Y 7183.1 11.20 [0.438 [0.805 [1.299 [0.355 [0.0169 [0.0476 |2.81 |1.24 |0.0589
K4-3B-98KC20.0-BS25sYon X 7183.1 11.20 |{0.563 [0.842 |1.309 [0.291 [0.0229 [0.0786 |3.43 |1.05 |0.0823
K4-3B-98KC20.0-BS25sYon Y 7183.1 11.20 [{0.439 [0.805 [1.299 [0.354 [0.0169 [0.0478 |2.82 |1.24 |0.0592
K7-3B-75KC20.0-BS10s20 X 20177.7 |19.60 [0.914 |0.742 |1.340 |0.133 |0.0277 |0.1480 |5.35 [1.00 [0.1480
K7-3B-75KC20.0-BS10s20 Y 20177.7 |19.60 |[0.841 |0.759 |1.402 |0.131 |0.0230 |0.1340 |5.82 |1.00 |0.1340
K7-3B-75KC20.0-BS10sYon X 20177.7 [19.60 [0.915 [0.742 |1.340 |0.128 |0.0267 |0.1483 |5.56 [1.00 |0.1483
K7-3B-75KC20.0-BS10sYon Y 20177.7 |19.60 [0.958 [0.759 |1.402 |0.114 |0.0259 |0.1566 |6.05 |[1.00 [0.1566
K7-3B-75KC20.0-BS16s20 X 20177.7 |19.60 [0.867 |0.742 |1.340 |0.131 |0.0244 |0.1390 |5.70 [1.00 |0.1390
K7-3B-75KC20.0-BS16s20 Y 20177.7 |19.60 |[0.907 |0.759 |1.402 |0.115 |0.0236 |0.1468 |6.22 |[1.00 |0.1468
K7-3B-75KC20.0-BS16sYon X 20177.7 |19.60 [0.851 [0.742 |1.340 |0.134 |0.0240 |0.1359 |5.66 |1.00 [0.1359
K7-3B-75KC20.0-BS16sYon Y 20177.7 [19.60 [0.909 [0.759 |1.402 |0.115 [0.0237 |0.1471 |6.22 |1.00 [0.1471
K7-3B-98KC20.0-BS16s20 X 21795.5 |19.60 [0.703 |0.779 |1.308 |0.254 |0.0311 |0.1080 |3.47 |1.00 |0.1080
K7-3B-98KC20.0-BS16s20 Y 21795.5 |19.60 [0.776 |0.788 |1.358 |0.205 |0.0306 |0.1217 |3.98 |[1.00 |0.1217
K7-3B-98KC20.0-BS16sYon X 21795.5 |19.60 [0.669 |0.779 |1.308 |0.257 |0.0285 |0.1018 |3.57 |[1.00 [0.1018
K7-3B-98KC20.0-BS16sYon Y 21795.5 [19.60 [0.736 |0.788 |1.358 [0.211 [0.0284 |0.1142 (4.02 |1.00 [0.1142
K7-3B-98KC20.0-BS25s20 X 21795.5 |[19.60 [0.665 [0.779 |1.308 |0.263 [0.0289 |0.1012 (3.51 [1.00 [0.1012
K7-3B-98KC20.0-BS25s20 Y 21795.5 |[19.60 [0.736 |0.788 |1.358 [0.217 [0.0293 |0.1142 (3.90 [1.00 [0.1142
K7-3B-98KC20.0-BS25sYon X 21795.5 [19.60 [0.667 |0.779 |1.308 |0.265 |0.0293 |0.1014 |3.46 |1.00 [0.1014
K7-3B-98KC20.0-BS25sYon Y 21795.5 [19.60 [0.736 |0.788 |1.358 [0.220 [0.0296 |0.1142 |(3.86 |1.00 [0.1142
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Tablo D.12: Kirigsiz ortalama art1 standart sapma kapali ¢ikmali duvarli modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC20.D-BS10s20 X 2675.8 5.60 0.278 [0.934 |1.252 |0.459 |0.0088 |0.0192 |2.18 |1.62 |0.0313
K2-3B-75KC20.D-BS10s20 Y 2675.8 5.60 0.264 (0.922 |1.236 |0.464 |0.0080 [0.0173 |2.16 |1.68 |0.0291
K2-3B-75KC20.D-BS10sYon X 2675.8 5.60 0.278 [(0.934 |1.252 |0.460 |0.0088 [0.0192 [2.18 |1.62 |0.0312
K2-3B-75KC20.D-BS10sYon Y 2675.8 5.60 0.264 [0.922 |1.236 |0.467 |0.0081 |0.0173 |2.14 |1.68 |0.0291
K2-3B-75KC20.D-BS16s20 X 2675.8 5.60 0.272 [0.934 |1.252 |0.473 |0.0087 |0.0184 |2.11 |1.64 |0.0300
K2-3B-75KC20.D-BS16s20 Y 2675.8 5.60 0.251 (0.922 |1.236 |0.459 |0.0072 |0.0156 |2.18 |1.75 |0.0274
K2-3B-75KC20.D-BS16sYon X 2675.8 5.60 0.272 (0.934 |1.252 |0.473 |0.0087 [0.0184 |2.11 |1.63 |0.0301
K2-3B-75KC20.D-BS16sYon Y 2675.8 5.60 0.251 [0.922 |1.236 |0.464 |0.0072 |0.0156 |2.16 |1.75 |0.0273
K2-3B-98KC20.D-BS16s20 X 2693.5 5.60 0.248 [0.909 |1.277 |0.618 |0.0094 |0.0152 |1.62 |1.54 |0.0235
K2-3B-98KC20.D-BS16s20 Y 2693.5 5.60 0.243 (0.912 |1.263 |0.565 |0.0083 [0.0147 |1.77 |1.64 |0.0241
K2-3B-98KC20.D-BS16sYon X 2693.5 5.60 0.250 [0.909 |1.277 |0.624 |0.0097 |0.0156 |1.60 |1.52 |0.0237
K2-3B-98KC20.D-BS16sYon Y 2693.5 5.60 0.243 |0.912 |1.263 |0.568 |0.0083 |0.0147 |1.76 |1.63 |0.0240
K2-3B-98KC20.D-BS25520 X 2693.5 5.60 0.237 [0.909 |1.277 |0.630 |0.0088 |0.0140 |1.59 |1.57 |0.0219
K2-3B-98KC20.D-BS25s20 Y 2693.5 5.60 0.235 (0.912 |1.263 |0.578 |[0.0079 |0.0137 [1.73 |1.66 |0.0226
K2-3B-98KC20.D-BS25sYon X 2693.5 5.60 0.235 (0.909 |1.277 |0.617 |0.0084 |0.0137 |[1.62 |1.60 |0.0218
K2-3B-98KC20.D-BS25sYon Y 2693.5 5.60 0.235 |0.912 |1.263 |0.577 |0.0079 |0.0137 |1.73 |1.66 |0.0227
K4-3B-75KC20.D-BS10s20 X 6890.3 11.20 |0.676 |0.833 |1.326 [(0.171 |0.0194 |0.1031 |5.31 |1.00 |0.1031
K4-3B-75KC20.D-BS10s20 Y 6890.3 11.20 |0.494 |0.851 (1.310 |0.257 |0.0156 |0.0606 |3.89 |1.16 |0.0702
K4-3B-75KC20.D-BS10sYon X 6890.3 11.20 |0.676 |0.833 |1.326 (0.172 |0.0195 |0.1031 |5.30 |1.00 |0.1031
K4-3B-75KC20.D-BS10sYon Y 6890.3 11.20 |0.493 |0.851 |1.310 [0.263 |0.0158 |0.0603 |3.81 |1.16 |0.0700
K4-3B-75KC20.D-BS16s20 X 6890.3 11.20 |0.638 |0.833 |1.326 [0.185 |0.0187 |0.0962 |5.16 |1.00 |0.0962
K4-3B-75KC20.D-BS16s20 Y 6890.3 11.20 |0.475 |0.851 [1.310 |0.258 |0.0144 |0.0560 |3.88 |1.20 |0.0670
K4-3B-75KC20.D-BS16sYon X 6890.3 11.20 |0.638 |0.833 |1.326 [(0.174 |0.0176 |0.0962 |5.47 |1.00 |0.0962
K4-3B-75KC20.D-BS16sYon Y 6890.3 11.20 |0.469 |0.851 |1.310 [0.261 |0.0142 |0.0546 |3.83 |1.21 |0.0658
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Tablo D.12(Devam): Kirissiz ortalama art1 standart sapma kapali ¢gikmali duvarli modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC20.D-BS16s20 X 7183.1 11.20 [0.605 [0.849 |1.303 [0.270 [0.0246 [0.0903 |3.68 |1.00 |0.0903
K4-3B-98KC20.D-BS16s20 Y 7183.1 11.20 [0.409 [0.827 |1.297 [0.393 [0.0163 [0.0415 |2.55 [1.28 |0.0532
K4-3B-98KC20.D-BS16sYon X 7183.1 11.20 |{0.604 [0.849 |1.303 [0.274 |0.0248 [0.0902 |3.63 |1.00 |0.0902
K4-3B-98KC20.D-BS16sYon Y 7183.1 11.20 [0.410 |0.827 |1.297 [0.399 |0.0167 [0.0418 [2.50 [1.28 [0.0534
K4-3B-98KC20.D-BS25s520 X 7183.1 11.20 [0.577 |0.849 |1.303 [0.280 [0.0231 [0.0827 |[3.58 [1.03 |0.0850
K4-3B-98KC20.D-BS25s20 Y 7183.1 11.20 |{0.392 [0.827 |1.297 [0.412 |0.0157 [0.0382 |(2.43 |1.31 |0.0501
K4-3B-98KC20.D-BS25sYon X 7183.1 11.20 |{0.576 [0.849 |1.303 [0.283 [0.0234 [0.0825 [3.53 [1.03 |0.0849
K4-3B-98KC20.D-BS25sYon Y 7183.1 11.20 |{0.393 [0.827 |1.297 [0.410 [0.0157 [0.0384 |(2.44 |1.31 |0.0503
K7-3B-75KC20.D-BS10s20 X 20177.7 |19.60 [0.808 |0.760 |1.332 |0.152 |0.0246 |0.1277 |5.18 |1.00 [0.1277
K7-3B-75KC20.D-BS10s20 Y 20177.7 |19.60 [0.853 [0.774 |1.385 |0.132 [0.0239 |0.1363 |5.70 |[1.00 [0.1363
K7-3B-75KC20.D-BS10sYon X 20177.7 |[19.60 [0.807 |0.760 |1.332 |0.156 |0.0252 |0.1275 |5.07 |[1.00 |0.1275
K7-3B-75KC20.D-BS10sYon Y 20177.7 |19.60 [0.853 [0.774 |1.385 |0.135 [0.0243 |0.1363 |5.60 [1.00 [0.1363
K7-3B-75KC20.D-BS16s20 X 20177.7 |19.60 [0.773 |0.760 |1.332 |0.161 |0.0239 |0.1210 |5.07 |1.00 |0.1210
K7-3B-75KC20.D-BS16s20 Y 20177.7 |19.60 |[0.817 |0.774 |1.385 [0.140 |0.0232 |0.1294 |5.57 |[1.00 [0.1294
K7-3B-75KC20.D-BS16sYon X 20177.7 [19.60 [0.773 |0.760 |1.332 |0.161 |0.0239 |0.1211 |5.06 [1.00 |0.1211
K7-3B-75KC20.D-BS16sYon Y 20177.7 |19.60 [0.817 |0.774 |1.385 [0.140 |0.0232 |0.1294 |5.58 [1.00 [0.1294
K7-3B-98KC20.D-BS16s20 X 20177.7 |19.60 [0.643 |0.783 |1.305 |0.307 |[0.0315 |0.0971 (3.08 |1.00 [0.0971
K7-3B-98KC20.D-BS16s20 Y 21795.5 |19.60 [0.743 |0.794 |1.353 |0.226 |0.0310 |0.1154 |3.72 |1.00 [0.1154
K7-3B-98KC20.D-BS16sYon X 20177.7 |19.60 [0.644 |0.783 |1.305 |[0.305 |[0.0313 |0.0973 |(3.10 [1.00 [0.0973
K7-3B-98KC20.D-BS16sYon Y 20177.7 |19.60 [0.718 [0.794 |1.353 |0.244 |0.0313 |0.1109 (3.54 |1.00 [0.1109
K7-3B-98KC20.D-BS25s20 X 21795.5 [19.60 [0.636 |[0.783 |1.305 [0.293 [0.0294 |0.0959 (3.26 |[1.00 [0.0959
K7-3B-98KC20.D-BS25s20 Y 21795.5 [19.60 [0.710 |0.794 |1.353 |0.236 [0.0296 |0.1093 |(3.70 [1.00 [0.1093
K7-3B-98KC20.D-BS25sYon X 20177.7 |19.60 |0.613 |0.783 |1.305 |0.317 |0.0295 |0.0917 |3.10 [1.00 |0.0917
K7-3B-98KC20.D-BS25sYon Y 20177.7 |19.60 [0.678 [0.794 |1.353 |0.265 |0.0302 |0.1034 |3.42 |1.00 [0.1034
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Tablo D.13: Kirisli ortalama art1 standart sapma kapali ¢ikmali modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC2B.0-BS10s20 X 2737.9 5.60 0.318 [0.912 |1.246 |0.361 |0.0091 |0.0251 |2.77 |1.57 |0.0393
K2-3B-75KC2B.0-BS10s20 Y 2737.9 5.60 0.319 (0.859 |1.187 |0.360 |[0.0091 |[0.0253 [2.78 |1.56 |0.0395
K2-3B-75KC2B.0-BS10sYon X 2737.9 5.60 0.318 [(0.912 |1.246 |0.360 |[0.0090 |0.0251 [2.78 |1.57 |0.0394
K2-3B-75KC2B.0-BS10sYon Y 2737.9 5.60 0.325 |0.859 |1.187 |0.365 |0.0096 |0.0262 |2.74 |1.54 |0.0403
K2-3B-75KC2B.0-BS16s520 X 2737.9 5.60 0.302 |[0.912 |1.246 |0.373 |0.0085 |0.0227 |2.68 |1.62 |0.0367
K2-3B-75KC2B.0-BS16s20 Y 2737.9 5.60 0.308 [(0.859 |1.187 |0.379 |0.0089 |0.0236 |2.64 |1.59 |0.0374
K2-3B-75KC2B.0-BS16sYon X 2737.9 5.60 0.302 [(0.912 |1.246 |0.371 |[0.0084 |0.0227 |2.70 |1.62 |0.0367
K2-3B-75KC2B.0-BS16sYon Y 2737.9 5.60 0.307 |0.859 |1.187 |0.373 |0.0087 |0.0234 |2.68 |1.60 |0.0374
K2-3B-98KC2B.0-BS16s520 X 2735.8 5.60 0.261 |[0.813 |1.181 |0.571 |0.0096 |0.0169 |1.75 |1.56 |0.0263
K2-3B-98KC2B.0-BS16s20 Y 2735.8 5.60 0.273 (0.889 |1.289 |0.508 |[0.0094 |0.0185 [1.97 |1.59 |0.0294
K2-3B-98KC2B.0-BS16sYon X 2735.8 5.60 0.260 |[0.813 |1.181 |0.564 |0.0095 |0.0168 |1.77 |1.57 |0.0263
K2-3B-98KC2B.0-BS16sYon Y 2735.8 5.60 0.273 [0.889 |1.289 |0.506 |0.0094 |0.0185 |1.98 |1.59 |0.0294
K2-3B-98KC2B.0-BS25520 X 2735.8 5.60 0.249 |0.813 |1.181 |0.592 |0.0091 |0.0154 |1.69 |1.57 |0.0243
K2-3B-98KC2B.0-BS25s20 Y 2735.8 5.60 0.259 (0.889 |1.289 |0.519 |[0.0086 |[0.0166 [1.93 |1.63 |0.0272
K2-3B-98KC2B.0-BS25sYon X 2735.8 5.60 0.247 |0.813 |1.181 |0.583 |[0.0089 [0.0152 [1.71 |1.59 |0.0242
K2-3B-98KC2B.0-BS25sYon Y 2735.8 5.60 0.261 |[0.889 |1.289 |0.519 |0.0088 |0.0169 |1.93 |1.63 |0.0274
K4-3B-75KC2B.0-BS10s20 X 7065.3 11.20 |0.632 |0.834 |1.318 [0.184 |0.0183 |0.0951 |5.20 |1.00 |0.0951
K4-3B-75KC2B.0-BS10s20 Y 7065.3 11.20 |0.611 |0.833 (1.318 |0.183 |0.0169 |0.0914 |5.39 |(1.00 |0.0914
K4-3B-75KC2B.0-BS10sYon X 7065.3 11.20 |0.631 |0.834 |1.318 [0.184 |0.0182 |0.0950 |5.20 |1.00 |0.0950
K4-3B-75KC2B.0-BS10sYon Y 7065.3 11.20 |0.611 |0.833 |1.318 [0.179 |0.0166 |0.0914 |5.51 |1.00 |0.0914
K4-3B-75KC2B.0-BS16s520 X 7065.3 11.20 |0.598 |0.834 |1.318 [0.191 |0.0170 |0.0888 |5.23 |1.00 |0.0890
K4-3B-75KC2B.0-BS16s20 Y 7065.3 11.20 |0.578 |0.833 [1.318 |0.188 |0.0156 |0.0828 |5.32 [1.03 |0.0854
K4-3B-75KC2B.0-BS16sYon X 7065.3 11.20 |0.598 |[0.834 |1.318 [0.191 |0.0170 |0.0888 |5.23 |1.00 |0.0890
K4-3B-75KC2B.0-BS16sYon Y 7065.3 11.20 |0.578 |0.833 |1.318 [0.187 |0.0155 |0.0828 |5.34 |1.03 |0.0854
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Tablo D.13(Devam): Kirigli ortalama art1 standart sapma kapali ¢gikmali modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC2B.0-BS16s20 X 7332.2 11.20 |{0.518 [0.848 |1.290 [0.310 [0.0207 [0.0666 |(3.22 |1.11 |0.0739
K4-3B-98KC2B.0-BS16s20 Y 7332.2 11.20 [0.468 [0.821 |1.318 [0.312 |0.0170 [0.0544 |3.20 [1.19 |0.0650
K4-3B-98KC2B.0-BS16sYon X 7332.2 11.20 |{0.515 [0.848 |1.290 [0.318 [0.0209 [0.0659 (3.15 |1.11 |0.0733
K4-3B-98KC2B.0-BS16sYon Y 7332.2 11.20 [0.469 [0.821 |1.318 [0.328 [0.0179 [0.0546 |3.05 [1.19 |0.0649
K4-3B-98KC2B.0-BS25s20 X 7332.2 11.20 [0.491 |0.848 |1.290 [0.334 |0.0199 [0.0598 [3.00 [1.15 |0.0686
K4-3B-98KC2B.0-BS25s20 Y 7332.2 11.20 [0.444 |0.821 |1.318 [0.333 |0.0163 [0.0489 [3.00 [1.23 |0.0604
K4-3B-98KC2B.0-BS25sYon X 7332.2 11.20 {0.489 [0.848 |1.290 [0.328 [0.0194 [0.0592 (3.05 |[1.15 |0.0683
K4-3B-98KC2B.0-BS25sYon Y 7332.2 11.20 {0.444 |0.821 |1.318 [0.332 [0.0162 [0.0488 |3.02 |1.24 |0.0603
K7-3B-75KC2B.0-BS10s20 X 20646.7 |19.60 [0.916 |0.766 |1.388 |[0.120 |0.0250 |0.1484 |5.93 |[1.00 [0.1484
K7-3B-75KC2B.0-BS10s20 Y 20646.7 |19.60 [0.890 [0.741 |1.355 [0.139 [0.0273 |0.1435 |5.26 [1.00 [0.1435
K7-3B-75KC2B.0-BS10sYon X 20646.7 [19.60 [0.917 |0.766 |1.388 |0.122 |0.0255 |0.1487 |5.83 |1.00 [0.1487
K7-3B-75KC2B.0-BS10sYon Y 20646.7 |19.60 [0.890 [0.741 |1.355 |0.141 [0.0277 |0.1435 |5.18 |1.00 [0.1435
K7-3B-75KC2B.0-BS16s20 X 20646.7 |19.60 [0.869 |0.766 |1.388 |0.125 |0.0234 |0.1394 |5.96 [1.00 [0.1394
K7-3B-75KC2B.0-BS16s20 Y 20646.7 |19.60 [0.844 |0.741 |1.355 |0.144 [0.0254 |0.1345 |5.29 [1.00 [0.1345
K7-3B-75KC2B.0-BS16sYon X 20646.7 |19.60 [0.869 |0.766 |1.388 [0.125 [0.0234 |0.1393 [5.96 [1.00 [0.1393
K7-3B-75KC2B.0-BS16sYon Y 20646.7 |19.60 [0.844 |0.741 |1.355 [0.144 |0.0254 |0.1345 |5.29 [1.00 [0.1345
K7-3B-98KC2B.0-BS16s20 X 22353.6 [19.60 [0.711 |0.799 |1.342 |0.242 [0.0304 |0.1095 [3.60 [1.00 [0.1095
K7-3B-98KC2B.0-BS16s20 Y 22353.6 |19.60 [0.686 [0.747 |1.276 |0.275 [0.0321 |0.1049 (3.27 |1.00 |0.1049
K7-3B-98KC2B.0-BS16sYon X 22353.6 |[19.60 [0.710 |0.799 |1.342 |0.243 |0.0305 |0.1094 [3.59 [1.00 |[0.1094
K7-3B-98KC2B.0-BS16sYon Y 22353.6 |[19.60 [0.688 [0.747 |1.276 |0.282 [0.0331 |0.1053 (3.18 |1.00 [0.1053
K7-3B-98KC2B.0-BS25s20 X 22353.6 |19.60 [0.674 |0.799 |1.342 |0.251 |0.0283 |0.1027 |3.63 |1.00 |0.1027
K7-3B-98KC2B.0-BS25s20 Y 22353.6 |[19.60 [0.651 [0.747 |1.276 |0.296 [0.0312 |0.0985 |(3.16 |1.00 |0.0985
K7-3B-98KC2B.0-BS25sYon X 22353.6 |[19.60 [0.673 |0.799 |1.342 |0.253 |0.0284 |0.1025 (3.61 [1.00 [0.1025
K7-3B-98KC2B.0-BS25sYon Y 22353.6 |19.60 [0.654 |0.747 |1.276 |0.300 |0.0319 |0.0990 |3.11 [1.00 |0.0990
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Tablo D.14: Kirigli ortalama art1 standart sapma kapali ¢ikmali duvarli modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)

K2-3B-75KC2B.D-BS10s20 2737.9 |5.60 |0.269 |0.939 |1.242 |0.476 |0.0085 |0.0180 |2.10 |1.65 |0.0296

K2-3B-75KC2B.D-BS10s20 2737.9 5.60 0.267 |0.833 |1.116 |0.504 |0.0089 |0.0177 |1.98 |1.62 |0.0287

K2-3B-75KC2B.D-BS10sYon 2737.9 5.60 ]0.269 |0.939 [1.242 |0.499 |0.0090 |0.0180 |2.00 |1.62 |0.0290

K2-3B-75KC2B.D-BS10sYon 2737.9 |5.60 |0.267 |0.833 |1.116 |0.502 |0.0089 |0.0177 |1.99 |1.62 |0.0287

K2-3B-75KC2B.D-BS16s20 2737.9 |5.60 |0.255 [0.939 |1.242 |0.499 |0.0081 |0.0162 |2.00 |1.68 |0.0271

K2-3B-75KC2B.D-BS16s20 2737.9 5.60 0.261 |0.833 |1.116 |0.525 |0.0089 |0.0169 |1.91 |1.62 |0.0273

K2-3B-75KC2B.D-BS16sYon 2737.9 5.60 0.262 |0.939 |1.242 |0.494 |0.0084 |0.0170 |2.02 |1.65 |0.0281

K2-3B-75KC2B.D-BS16sYon 2737.9 |5.60 |0.267 |0.833 |1.116 |0.520 |0.0092 |0.0177 |1.92 |1.60 |0.0283

K2-3B-98KC2B.D-BS16s20 2735.8 |5.60 |0.227 |0.830 |1.161 |0.730 |0.0094 |0.0128 |1.37 |1.44 |0.0185

K2-3B-98KC2B.D-BS16s20 2735.8 5.60 0.240 |0.842 |1.162 |0.645 |0.0093 |0.0143 |1.55 |1.53 |0.0220

K2-3B-98KC2B.D-BS16sYon 27358 |5.60 |0.231 |0.830 |1.161 |0.733 |0.0097 |0.0133 |1.36 |1.43 |0.0189

K2-3B-98KC2B.D-BS16sYon 2735.8 |5.60 |0.240 |0.842 |1.162 |0.672 |0.0096 |0.0143 |1.49 |1.49 |0.0213

K2-3B-98KC2B.D-BS25s20 2735.8 |5.60 |0.220 |0.830 |1.161 |0.673 |0.0081 [0.0121 [1.49 |1.56 |0.0188

K2-3B-98KC2B.D-BS25520 2735.8 5.60 0.228 |0.842 |1.162 |0.650 |0.0084 |0.0130 |1.54 |1.57 |0.0203

K2-3B-98KC2B.D-BS25sYon 2735.8 5.60 0.222 |0.830 |1.161 |0.744 |0.0091 |0.0122 |1.34 |1.44 |0.0175

K2-3B-98KC2B.D-BS25sYon 2735.8 |5.60 |0.229 |0.842 |1.162 |0.641 |0.0083 |0.0130 |1.56 |1.58 |0.0206

K4-3B-75KC2B.D-BS10s20 7065.3 11.20 |0.559 |0.847 |1.312 |0.230 [0.0178 |0.0777 |4.36 |1.06 |0.0820

K4-3B-75KC2B.D-BS10s20 7065.3 11.20 |0.500 |0.851 |1.309 |0.249 |0.0154 |0.0620 |4.02 |1.15 |0.0713

K4-3B-75KC2B.D-BS10sYon 7065.3 11.20 |0.559 |0.847 |1.312 |0.233 |0.0181 |0.0777 |4.29 |1.06 |0.0820

K4-3B-75KC2B.D-BS10sYon 7065.3 11.20 |0.502 |0.851 |1.309 |0.257 |0.0160 |0.0625 |3.90 |1.15 |0.0716

K4-3B-75KC2B.D-BS16s20 7065.3 11.20 |0.536 |0.847 |1.312 |0.241 |0.0172 |0.0713 (4.14 |1.09 |0.0778

K4-3B-75KC2B.D-BS16s20 7065.3 11.20 |0.482 |0.851 |1.309 |0.256 |0.0148 |0.0578 |3.91 [1.18 |0.0682

K4-3B-75KC2B.D-BS16sYon 7065.3 11.20 |0.536 |0.847 |1.312 |0.242 |0.0173 |0.0713 |4.13 |1.09 |0.0778

<[ X< XXX [<|X|[<|X|<[|[X|<[X|<|X|<|X|[<|X|[<|X|<|X

K4-3B-75KC2B.D-BS16sYon 7065.3 11.20 |0.482 |0.851 |1.309 |0.259 |0.0149 |0.0577 |3.87 |1.18 |0.0681
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Tablo D.14(Devam): Kirisli ortalama art1 standart sapma kapali ¢gikmali duvarl modellerin 6zellikleri

Modellerin Adi Yon W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC2B.D-BS16s20 X 7332.2 11.20 [0.478 |0.832 |1.255 [0.365 |0.0207 [0.0566 |(2.74 [1.16 |0.0658
K4-3B-98KC2B.D-BS16s20 Y 7332.2 11.20 [0.414 |0.843 |1.319 [0.379 [0.0161 [0.0426 |2.64 |1.28 |0.0545
K4-3B-98KC2B.D-BS16sYon X 7332.2 11.20 (0.476 |0.832 |1.255 |0.371 |0.0209 |0.0562 [2.69 |1.16 |0.0654
K4-3B-98KC2B.D-BS16sYon Y 7332.2 11.20 {0.414 |0.843 |1.319 [0.391 [0.0166 [0.0426 |2.56 |[1.27 |0.0542
K4-3B-98KC2B.D-BS25s20 X 7332.2 11.20 [0.455 [0.832 |1.255 [0.380 |0.0195 [0.0515 [2.63 [1.20 |0.0616
K4-3B-98KC2B.D-BS25s20 Y 7332.2 11.20 |{0.392 [0.843 |1.319 [0.412 [0.0157 [0.0382 |2.43 |1.31 |0.0501
K4-3B-98KC2B.D-BS25sYon X 7332.2 11.20 |0.455 |0.832 |1.255 |0.376 |0.0194 |0.0515 [2.66 |1.20 |0.0617
K4-3B-98KC2B.D-BS25sYon Y 7332.2 11.20 {0.397 [0.843 |1.319 [0.405 [0.0159 [0.0392 (2.47 |1.30 |0.0511
K7-3B-75KC2B.D-BS10s20 X 20646.7 |19.60 [0.811 |0.782 |1.368 |0.147 [0.0239 |0.1282 |5.36 |[1.00 [0.1282
K7-3B-75KC2B.D-BS10s20 Y 20646.7 |19.60 |[0.836 |0.777 |1.381 |0.161 |0.0279 |0.1330 [4.76 |1.00 |[0.1330
K7-3B-75KC2B.D-BS10sYon X 20646.7 [19.60 [0.818 [0.782 |1.368 |0.149 |0.0247 |0.1296 |5.25 |1.00 [0.1296
K7-3B-75KC2B.D-BS10sYon Y 20646.7 |19.60 [0.836 [0.777 |1.381 |0.168 |0.0291 |0.1330 [4.57 [1.00 [0.1330
K7-3B-75KC2B.D-BS16s20 X 20646.7 |19.60 [0.790 [0.782 |1.368 |0.155 [0.0240 |0.1242 |5.18 |1.00 [0.1242
K7-3B-75KC2B.D-BS16s20 Y 20646.7 |19.60 [0.772 |0.777 |1.381 |0.176 |0.0261 |0.1210 [4.63 |1.00 |0.1210
K7-3B-75KC2B.D-BS16sYon X 20646.7 |[19.60 [0.787 |0.782 |1.368 |0.155 |0.0238 |0.1237 |5.19 |1.00 [0.1237
K7-3B-75KC2B.D-BS16sYon Y 20646.7 |19.60 [0.785 [0.777 |1.381 [0.176 [0.0269 |0.1233 (4.58 |[1.00 [0.1233
K7-3B-98KC2B.D-BS16s20 X 22353.1 |19.60 [0.676 |0.805 |1.336 |[0.270 [0.0306 |0.1032 (3.37 |[1.00 [0.1032
K7-3B-98KC2B.D-BS16s20 Y 22353.1 |[19.60 |[0.651 [0.798 |1.353 [0.282 [0.0296 |0.0985 (3.33 |1.00 |0.0985
K7-3B-98KC2B.D-BS16sYon X 22353.1 |19.60 [0.677 |0.805 |1.336 [0.273 |0.0310 |0.1032 (3.33 |[1.00 [0.1032
K7-3B-98KC2B.D-BS16sYon Y 22353.1 |19.60 [0.657 [0.798 |1.353 [0.290 |0.0310 |0.0996 |3.21 [1.00 |0.0996
K7-3B-98KC2B.D-BS25s20 X 22353.1 |19.60 |[0.645 |0.805 |1.336 |[0.278 |0.0287 |0.0974 |3.39 |[1.00 [0.0974
K7-3B-98KC2B.D-BS25s20 Y 22353.1 |19.60 [0.619 |0.798 |1.353 [0.317 |0.0302 |0.0928 [3.08 |[1.00 |0.0928
K7-3B-98KC2B.D-BS25sYon X 22353.1 |19.60 |[0.644 |0.805 |1.336 |0.282 |0.0291 |0.0974 |3.35 [1.00 |0.0974
K7-3B-98KC2B.D-BS25sYon Y 22353.1 [19.60 [0.620 [0.798 |1.353 |0.316 [0.0301 [0.0929 (3.08 |1.00 [0.0929
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Tablo D.15: Kirigsiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)

K2-3B-75KC10YK.0-BS10s20 2662.8 |6.45 |0.449 |0.940 |1.133 |0.265 |0.0132 |0.0499 |3.77 |1.25 |0.0623

K2-3B-75KC10YK.0-BS10s20 2662.8 6.45 0.434 |0.962 |1.163 |0.268 |0.0125 |0.0468 |3.74 |1.28 |0.0599

K2-3B-75KC10YK.0-BS10sYon 2662.8 6.45 0.451 |0.940 |1.133 |0.266 |0.0134 |0.0505 |3.76 |1.24 |0.0627

K2-3B-75KC10YK.0-BS10sYon 2662.8 |6.45 |0.437 |0.962 |1.163 |0.268 |0.0127 |0.0475 |3.73 |1.27 |0.0604

K2-3B-75KC10YK.0-BS16s20 2662.8 |6.45 |0.426 |0.940 |1.133 |0.275 |0.0124 |0.0450 |3.64 |1.30 |0.0583

K2-3B-75KC10YK.0-BS16520 2662.8 6.45 0.414 |0.962 |1.163 |0.279 |0.0119 |0.0426 |3.59 |1.32 |0.0564

K2-3B-75KC10YK.0-BS16sYon 2662.8 6.45 0.426 |0.940 |1.133 |0.273 |0.0123 |0.0450 |3.66 |1.30 |0.0584

K2-3B-75KC10YK.0-BS16sYon 2662.8 |6.45 |0.414 |0.962 |1.163 |0.279 |0.0119 |0.0426 |3.59 |1.32 |0.0564

K2-3B-98KC10YK.0-BS16s20 2685.8 |6.45 |0.421 |0.940 |1.006 |0.419 |0.0185 |0.0441 |2.39 |1.25 |0.0549

K2-3B-98KC10YK.0-BS16520 2685.8 6.45 0.420 |0.962 |1.069 |0.417 |0.0182 |0.0437 |2.40 |1.25 |0.0546

K2-3B-98KC10YK.0-BS16sYon 2685.8 6.45 0.421 |0.940 |(1.006 |[0.409 |0.0180 |0.0441 |2.44 |1.25 |0.0551

K2-3B-98KC10YK.0-BS16sYon 2685.8 |6.45 |0.420 |0.962 |1.069 |0.395 |0.0173 |0.0437 |2.53 |1.26 |0.0551

K2-3B-98KC10YK.0-BS25520 2685.8 |6.45 |0.402 |[0.940 |1.006 |0.446 |0.0179 |0.0402 |2.24 |1.27 |0.0511

K2-3B-98KC10YK.0-BS25520 2685.8 6.45 0.398 |0.962 |1.069 |0.434 |0.0170 |0.0393 |2.31 |1.29 |0.0506

K2-3B-98KC10YK.0-BS25sYon 2685.8 |6.45 [0.396 |0.940 |1.006 |0.420 (0.0164 |0.0390 |2.38 |1.30 |0.0506

K2-3B-98KC10YK.0-BS25sYon 2685.8 |6.45 |0.396 |0.962 |1.069 |0.423 |0.0165 [0.0390 |2.36 |1.30 |0.0506

K4-3B-75KC10YK.0-BS10s20 6973.6 12.05 |0.838 [0.898 |1.288 |0.117 |0.0205 |0.1335 |6.51 |1.00 |0.1335

K4-3B-75KC10YK.0-BS10s20 6973.6 12.05 |0.726 |0.909 |1.274 |0.143 |0.0187 |0.1124 |6.00 |[1.00 |0.1124

K4-3B-75KC10YK.0-BS10sYon 6973.6 12.05 |0.838 |0.898 |1.288 |0.128 |0.0223 |0.1335 |5.99 |1.00 |0.1335

K4-3B-75KC10YK.0-BS10sYon 6973.6 12.05 |0.726 |0.909 |1.274 |0.144 |0.0189 |0.1124 |5.95 |1.00 |0.1124

K4-3B-75KC10YK.0-BS16s20 6973.6 12.05 |0.794 |0.898 |1.288 |0.133 |0.0208 |0.1251 |6.02 |1.00 |0.1251

K4-3B-75KC10YK.0-BS16s20 6973.6 12.05 |0.687 |0.909 |1.274 |0.149 |0.0175 [0.1051 |6.00 |[1.00 |0.1051

K4-3B-75KC10YK.0-BS16sYon 6973.6 12.05 |0.794 |0.898 |1.288 |0.131 |0.0205 |0.1251 |6.11 |1.00 |0.1251

<|IX|<|X[<[X|[<|IX|<|X|<|X[<[I[X|[<|X|<|X|<[|X|[<|X|<]|X

K4-3B-75KC10YK.0-BS16sYon 6973.6 12.05 |0.688 |0.909 |1.274 |0.151 |0.0178 |0.1054 |5.93 |1.00 |0.1054
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Tablo D.15(Devam): Kirigsiz ortalama kapali ¢gikmali ilk kat yiiksekligi fazla modellerin 6zellikleri

Modellerin Adi Yon | W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC10YK.0-BS16s20 X |7119.7 12.05 [0.715 |0.916 |1.261 |0.216 [0.0274 |0.1103 |4.03 |1.00 |0.1103
K4-3B-98KC10YK.0-BS16s20 Y |7119.7 12.05 [0.669 [0.908 |1.286 [0.235 |0.0261 [0.1018 [3.90 [1.00 [0.1018
K4-3B-98KC10YK.0-BS16sYon X |7119.7 12.05 |0.715 |0.916 |1.261 |0.219 |0.0279 |0.1103 [3.96 |1.00 |0.1103
K4-3B-98KC10YK.0-BS16sYon Y |7119.7 12.05 [0.553 [0.908 |1.286 [0.267 |0.0202 [0.0758 |[3.75 |[1.06 |0.0806
K4-3B-98KC10YK.0-BS25s20 X |7119.7 12.05 [0.678 [0.916 |1.261 [0.230 [0.0262 [0.1035 [3.95 [1.00 |0.1035
K4-3B-98KC10YK.0-BS25s20 Y |7119.7 12.05 [0.523 [0.908 |1.286 [0.273 [0.0185 [0.0679 |3.67 |1.11 |0.0751
K4-3B-98KC10YK.0-BS25sYon X |7119.7 12.05 [0.678 [0.916 |1.261 [0.233 |0.0266 [0.1035 [3.89 [1.00 |0.1035
K4-3B-98KC10YK.0-BS25sYon Y |7119.7 12.05 [0.523 [0.908 |1.286 [0.272 [0.0184 |0.0678 |3.68 |1.11 |0.0751
K7-3B-75KC10YK.0-BS10s20 X 119830.3 |20.45 |0.984 |0.820 |1.375 |0.128 |0.0307 |0.1618 |5.26 |1.00 |[0.1618
K7-3B-75KC10YK.0-BS10s20 Y [19830.3 |20.45 |0.993 |0.785 |1.374 |0.111 |0.0271 |0.1636 |6.03 |1.00 |[0.1636
K7-3B-75KC10YK.0-BS10sYon X 119830.3 |20.45 |0.984 |0.820 |1.375 |0.112 |0.0269 |0.1618 |6.00 |1.00 |[0.1618
K7-3B-75KC10YK.0-BS10sYon Y [19830.3 |20.45 |0.994 |0.785 |1.374 |0.114 |0.0280 |0.1637 |5.84 |1.00 [0.1637
K7-3B-75KC10YK.0-BS16s20 X 119830.3 |20.45 |0.932 |0.820 |1.375 |0.115 |0.0249 |0.1516 |6.09 |[1.00 |0.1516
K7-3B-75KC10YK.0-BS16s20 Y |19830.3 |20.45 |0.942 |0.785 |1.374 |0.118 |0.0259 |0.1535 |5.93 |1.00 |0.1535
K7-3B-75KC10YK.0-BS16sYon X 119830.3 |20.45 |0.932 |0.820 |1.375 |0.116 |0.0249 |0.1516 |6.08 |1.00 |0.1516
K7-3B-75KC10YK.0-BS16sYon Y [19830.3 |20.45 |0.942 |0.785 |1.374 |0.118 |0.0259 |0.1535 |5.93 |1.00 |0.1535
K7-3B-98KC10YK.0-BS16s20 X 121285.9 |20.45 |0.772 |0.772 |1.193 |0.246 |0.0364 |0.1209 |3.32 |1.00 |0.1209
K7-3B-98KC10YK.0-BS16s20 Y |21285.9 |20.45 |0.804 |0.849 |1.344 |0.202 |0.0324 |0.1270 |3.93 |1.00 |0.1270
K7-3B-98KC10YK.0-BS16sYon X 212859 |20.45 |0.724 |0.772 |1.193 |0.263 |0.0341 |0.1119 (3.28 |1.00 |0.1119
K7-3B-98KC10YK.0-BS16sYon Y |21285.9 |20.45 |0.755 |0.849 |1.344 |0.224 |0.0318 |0.1178 |3.71 |1.00 |[0.1178
K7-3B-98KC10YK.0-BS25s20 X |21285.9 |20.45 |0.732 |0.772 |1.193 |0.255 |0.0339 |0.1134 |3.35 |[1.00 [0.1134
K7-3B-98KC10YK.0-BS25s20 Y |21285.9 |20.45 |0.763 |0.849 |1.344 |0.218 |0.0315 |0.1191 |3.78 |1.00 |0.1191
K7-3B-98KC10YK.0-BS25sYon X 212859 |20.45 |0.732 |0.772 |1.193 |0.258 |0.0343 |0.1134 |3.31 |1.00 |0.1134
K7-3B-98KC10YK.0-BS25sYon Y |21285.9 |20.45 |0.766 |0.849 |1.344 |0.222 |0.0323 |0.1198 [3.70 |1.00 [0.1198
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Tablo D.16: Kirigsiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla duvarli modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC10YK.D-BS10s20 X |2662.8 6.45 0.360 [0.979 |1.163 |0.369 |0.0118 |0.0321 |2.71 |1.42 |0.0456
K2-3B-75KC10YK.D-BS10s20 Y |2662.8 6.45 0.357 (0.976 |1.167 |0.353 |0.0112 [0.0316 |2.83 |1.44 |0.0455
K2-3B-75KC10YK.D-BS10sYon X 12662.8 6.45 0.357 [0.979 |1.163 |0.383 [0.0121 [0.0317 |2.61 |1.42 |0.0449
K2-3B-75KC10YK.D-BS10sYon Y |2662.8 6.45 0.359 |0.976 |1.167 |0.351 |0.0112 |0.0320 |2.85 |1.44 |0.0459
K2-3B-75KC10YK.D-BS16s20 X |2662.8 6.45 0.345 [0.979 |1.163 |0.379 |0.0112 |0.0295 |2.64 |1.46 |0.0431
K2-3B-75KC10YK.D-BS16s20 Y |2662.8 6.45 0.346 (0.976 |1.167 |0.362 |0.0107 |0.0297 |2.77 |1.47 |0.0436
K2-3B-75KC10YK.D-BS16sYon X 12662.8 6.45 0.345 (0.979 |1.163 |0.388 [0.0114 |0.0295 |[2.58 |1.45 |0.0429
K2-3B-75KC10YK.D-BS16sYon Y |2662.8 6.45 0.347 0976 |1.167 |0.370 |0.0110 |0.0298 |2.70 |1.46 |0.0435
K2-3B-98KC10YK.D-BS16s20 X |2685.8 6.45 0.305 [0.932 |1.155 |0.503 |0.0116 |0.0230 |1.99 |1.48 |0.0341
K2-3B-98KC10YK.D-BS16s520 Y |2685.8 6.45 0.321 [(0.954 |1.168 |0.456 |0.0117 |0.0256 |2.19 |1.47 |0.0377
K2-3B-98KC10YK.D-BS16sYon X 12685.8 6.45 0.298 (0.932 |1.155 |0.520 |[0.0114 |0.0220 |1.92 |1.49 |0.0327
K2-3B-98KC10YK.D-BS16sYon Y |2685.8 6.45 0.321 |0.954 |1.168 |0.455 |0.0117 |0.0257 |2.20 |1.47 |0.0378
K2-3B-98KC10YK.D-BS25520 X |2685.8 6.45 0.286 [0.932 |1.155 |0.516 |0.0105 |0.0203 |1.94 |1.53 |0.0311
K2-3B-98KC10YK.D-BS25s520 Y |2685.8 6.45 0.311 [(0.954 |1.168 |0.475 |0.0114 |0.0240 |2.10 |1.49 |0.0357
K2-3B-98KC10YK.D-BS25sYon X |2685.8 6.45 0.286 [0.932 |1.155 |0.518 |0.0105 |0.0203 |1.93 |1.53 |0.0311
K2-3B-98KC10YK.D-BS25sYon Y |2685.8 6.45 0.307 |0.954 |1.168 |0.465 |0.0109 |0.0235 |2.15 |1.51 |0.0354
K4-3B-75KC10YK.D-BS10s20 X 16973.6 12.05 |0.750 |[0.903 |1.284 |0.145 |0.0203 |0.1168 |5.76 |1.00 |0.1168
K4-3B-75KC10YK.D-BS10s20 Y |6973.6 12.05 |0.581 |0.914 (1.271 |0.219 |0.0183 |0.0837 |4.56 |1.03 |0.0859
K4-3B-75KC10YK.D-BS10sYon X |6973.6 12.05 |0.750 |0.903 (1.284 |0.155 |0.0217 |0.1168 |5.39 |[1.00 |0.1168
K4-3B-75KC10YK.D-BS10sYon Y |6973.6 12.05 |0.581 |0.914 |1.271 [0.216 |0.0181 |0.0837 |4.62 |1.03 |0.0859
K4-3B-75KC10YK.D-BS16s20 X 16973.6 12.05 |0.717 |0.903 |1.284 |0.159 |0.0203 |0.1107 |5.47 |1.00 |0.1107
K4-3B-75KC10YK.D-BS16s520 Y |6973.6 12.05 |0.555 |0.914 (1.271 |0.226 |0.0173 |0.0766 |4.43 |1.06 |0.0813
K4-3B-75KC10YK.D-BS16sYon X |6973.6 12.05 |0.717 |0.903 (1.284 |0.159 |0.0203 |0.1107 |5.46 |1.00 |0.1107
K4-3B-75KC10YK.D-BS16sYon Y |6973.6 12.05 |0.557 |0.914 |1.271 [0.223 |0.0171 |0.0769 |4.49 |1.06 |0.0816
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Tablo D.16(Devam): Kirigsiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla duvarli modellerin 6zellikleri

Modellerin Adi

<
o
S

W (kN) H (m) T(s) a Pf dy1 dy1 (m) S¢e (M) Ry1 Cra Sai(m)

K4-3B-98KC10YK.D-BS16s20 7119.7 12.05 |0.661 [0.917 |1.260 |0.244 |0.0264 |0.1003 |3.79 |1.00 |0.1003

K4-3B-98KC10YK.D-BS16520 7119.7 12.05 |0.482 |0.802 |1.132 |0.369 |0.0212 [0.0576 |2.71 |1.16 |0.0665

K4-3B-98KC10YK.D-BS16sYon 7119.7 12.05 |0.658 |0.917 |1.260 |0.258 |0.0278 |0.0999 |3.59 |1.00 |0.0999

K4-3B-98KC10YK.D-BS16sYon 7119.7 12.05 |0.484 |0.802 |1.132 |0.374 |0.0217 |0.0581 |2.68 |1.15 |0.0668

K4-3B-98KC10YK.D-BS25520 7119.7 12.05 |0.631 |0.917 |1.260 |0.257 |0.0255 |0.0950 |3.73 |1.00 |0.0950

K4-3B-98KC10YK.D-BS25520 7119.7 12.05 |0.462 |0.802 |1.132 |0.385 |0.0204 |0.0530 |2.60 |1.18 |0.0627

K4-3B-98KC10YK.D-BS25sYon 7119.7 12.05 |0.631 |0.917 |1.260 |0.257 |0.0254 |0.0950 |3.73 |1.00 |0.0950

K4-3B-98KC10YK.D-BS25sYon 7119.7 12.05 |0.468 |0.802 |1.132 |0.394 |0.0214 |0.0544 |2.54 |1.17 |0.0637

K7-3B-75KC10YK.D-BS10s20 19861.6 |20.45 |0.869 |0.791 |1.293 |0.134 |0.0250 |0.1393 |5.56 |1.00 |0.1393

K7-3B-75KC10YK.D-BS10s20 19861.6 |20.45 |(0.904 |0.831 |1.370 |0.119 |0.0241 |0.1461 |6.05 |1.00 |0.1461

K7-3B-75KC10YK.D-BS10sYon 19861.6 |(20.45 |0.869 |0.791 |1.293 |0.141 |0.0264 |0.1393 |5.28 |1.00 |0.1393

K7-3B-75KC10YK.D-BS10sYon 19861.6 |20.45 |0.904 |0.831 |1.370 |0.125 |0.0253 |0.1461 |5.76 |1.00 |0.1461

K7-3B-75KC10YK.D-BS16s20 19861.6 |20.45 |0.832 |0.791 |1.293 |0.148 |0.0254 |0.1322 |5.21 |1.00 |0.1322

K7-3B-75KC10YK.D-BS16520 19861.6 |20.45 |0.865 |0.831 |1.370 |0.132 |0.0245 |0.1385 |5.64 |1.00 |0.1385

K7-3B-75KC10YK.D-BS16sYon 19861.6 |20.45 |0.832 |0.791 |1.293 |0.149 |0.0255 |0.1322 |5.18 |1.00 |0.1322

K7-3B-75KC10YK.D-BS16sYon 19861.6 |20.45 |0.864 |0.831 |1.370 |0.133 |0.0246 |0.1385 |5.63 |1.00 |0.1385

K7-3B-98KC10YK.D-BS16s520 19861.6 |20.45 |0.725 |0.829 |1.229 |0.283 |0.0369 |0.1121 |3.03 |1.00 |0.1121

K7-3B-98KC10YK.D-BS16520 19861.6 |20.45 |0.762 |0.880 |1.325 |0.239 |0.0344 |0.1191 |3.46 |1.00 |0.1191

K7-3B-98KC10YK.D-BS16sYon 19861.6 |20.45 |0.724 |0.829 |1.229 |0.289 |0.0376 |0.1120 |2.98 |1.00 |0.1120

K7-3B-98KC10YK.D-BS16sYon 19861.6 |20.45 |0.766 |0.880 |1.325 |0.251 |0.0365 |0.1198 |3.28 |1.00 |0.1198

K7-3B-98KC10YK.D-BS25520 19861.6 |20.45 |0.691 |0.829 |1.229 |0.300 |0.0355 |0.1058 [2.98 |1.00 |0.1058

K7-3B-98KC10YK.D-BS25520 19861.6 |20.45 |0.729 |0.880 |1.325 |0.258 |0.0340 |0.1128 |3.32 |1.00 |0.1128

K7-3B-98KC10YK.D-BS25sYon 19861.6 |20.45 |0.690 |0.829 |1.229 |0.306 |0.0362 |0.1056 |2.92 |1.00 |0.1056

<|IX|<|X[<[X|[<|IX|<|X|<|X[<[I[X|[<|X|<|X|<[|[X|[<|X|<]|X

K7-3B-98KC10YK.D-BS25sYon 19861.6 |20.45 |0.730 |0.880 |1.325 |0.267 |0.0354 |0.1131 |3.20 |1.00 |0.1131
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Tablo D.17: Kirigli ortalama kapal1 ¢ikmali ilk kat yiiksekligi fazla modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC1BYK.0-BS10s20 X 12698.3 6.45 0.439 [0.962 |1.148 |0.274 |0.0131 |0.0479 |3.64 |1.27 |0.0606
K2-3B-75KC1BYK.0-BS10s20 Y |2698.3 6.45 0.435 [(0.952 |1.150 |0.288 [0.0136 |0.0470 |3.47 |1.27 |0.0597
K2-3B-75KC1BYK.0-BS10sYon X 12698.3 6.45 0.439 (0.962 |1.148 |0.275 |0.0132 |0.0479 [3.64 |1.27 |0.0606
K2-3B-75KC1BYK.0-BS10sYon Y |2698.3 6.45 0.435 |0.952 |1.150 |0.285 |0.0134 |0.0470 |3.51 |1.27 |0.0597
K2-3B-75KC1BYK.0-BS16s20 X |2698.3 6.45 0.415 [0.962 |1.148 |0.291 |0.0124 |0.0427 |3.44 |1.32 |0.0563
K2-3B-75KC1BYK.0-BS16s520 Y |2698.3 6.45 0.415 [0.952 |1.150 |0.300 [0.0128 [0.0427 |3.34 |1.31 |0.0561
K2-3B-75KC1BYK.0-BS16sYon X 12698.3 6.45 0.415 [0.962 |1.148 |0.286 [0.0122 [0.0427 |3.50 |1.32 |0.0563
K2-3B-75KC1BYK.0-BS16sYon Y |2698.3 6.45 0.415 |0.952 |1.150 |0.299 |0.0128 |0.0427 |3.34 |1.31 |0.0561
K2-3B-98KC1BYK.0-BS16s20 X 12720.6 6.45 0.352 [0.856 |1.079 |0.482 |0.0148 |0.0308 |2.08 |1.36 |0.0420
K2-3B-98KC1BYK.0-BS16s520 Y |2720.6 6.45 0.367 (0.836 |1.041 |0.461 |0.0154 |0.0334 [2.17 |1.34 |0.0448
K2-3B-98KC1BYK.0-BS16sYon X 12720.6 6.45 0.349 (0.856 |1.079 |0.481 |0.0146 |0.0303 |2.08 |1.37 |0.0416
K2-3B-98KC1BYK.0-BS16sYon Y |2720.6 6.45 0.367 [0.836 |1.041 |0.454 |0.0152 |0.0334 |2.20 |1.35 |0.0450
K2-3B-98KC1BYK.0-BS25s20 X 12720.6 6.45 0.332 |0.856 |1.079 |0.506 |0.0139 |0.0274 |1.97 |1.40 |0.0383
K2-3B-98KC1BYK.0-BS25s520 Y |2720.6 6.45 0.350 (0.836 |1.041 |0.478 |0.0145 |0.0304 |2.09 |1.37 |0.0418
K2-3B-98KC1BYK.0-BS25sYon X 12720.6 6.45 0.332 [(0.856 |1.079 |0.496 |0.0136 [0.0274 |2.02 |1.41 |0.0385
K2-3B-98KC1BYK.0-BS25sYon Y |2720.6 6.45 0.350 |0.836 |1.041 |0.477 |0.0145 |0.0304 |2.10 |1.37 |0.0418
K4-3B-75KC1BYK.0-BS10s20 X 17094.8 12.05 |0.755 |0.909 |1.275 |0.146 |0.0207 |0.1177 |5.68 |1.00 |0.1177
K4-3B-75KC1BYK.0-BS10s20 Y |7094.8 12.05 |0.732 |0.909 (1.275 |0.141 |0.0187 |0.1135 |6.07 |1.00 |0.1135
K4-3B-75KC1BYK.0-BS10sYon X 17094.8 12.05 |0.754 |0.909 (1.275 |0.145 |0.0205 |0.1176 |5.72 |1.00 |0.1176
K4-3B-75KC1BYK.0-BS10sYon Y |7094.8 12.05 |0.729 |0.909 |1.275 |0.142 |0.0187 |0.1130 |6.03 |1.00 |0.1130
K4-3B-75KC1BYK.0-BS16s20 X 17094.8 12.05 |0.719 |0.909 |1.275 |0.157 |0.0202 |0.1111 |5.51 |1.00 |0.1111
K4-3B-75KC1BYK.0-BS16s520 Y |7094.8 12.05 |0.694 |0.909 (1.275 |0.148 |0.0178 |0.1065 |5.99 |1.00 |0.1065
K4-3B-75KC1BYK.0-BS16sYon X 17094.8 12.05 |0.715 |0.909 (1.275 |0.153 |0.0194 |0.1103 |5.68 |1.00 |0.1103
K4-3B-75KC1BYK.0-BS16sYon Y |7094.8 12.05 |0.693 |0.909 |1.275 [0.148 |0.0176 |0.1062 |6.03 |1.00 |0.1062
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Tablo D.17(Devam): Kirigli ortalama kapali ¢ikmali ilk kat yiiksekligi fazla modellerin 6zellikleri

Modellerin Adi Yon | W (kN) H(m) T(s) a Pf ay1 dys (m) | Sge(m) Ry1 Cr1 Sai (M)
K4-3B-98KC1BYK.0-BS16s20 X |7185.9 12.05 [0.621 [0.920 [1.238 [0.254 [0.0243 [0.0931 (3.83 [1.00 |0.0931
K4-3B-98KC1BYK.0-BS16s20 Y |7185.9 12.05 [0.557 [0.812 |1.146 [0.285 [0.0219 [0.0769 |3.51 [1.06 |0.0812
K4-3B-98KC1BYK.0-BS16sYon X |7185.9 12.05 [0.622 [0.920 |1.238 [0.260 [0.0250 [0.0933 (3.74 |1.00 |0.0933
K4-3B-98KC1BYK.0-BS16sYon Y |7185.9 12.05 [0.557 [0.812 |1.146 |0.287 [0.0221 [0.0771 |3.48 |1.05 |0.0813
K4-3B-98KC1BYK.0-BS25s20 X |7185.9 12.05 [0.592 [0.920 |1.238 [0.270 [0.0235 [0.0870 (3.70 [1.01 |0.0879
K4-3B-98KC1BYK.0-BS25s20 Y |7185.9 12.05 [0.528 [0.812 |1.146 [0.301 |0.0208 [0.0691 (3.33 |1.10 |0.0757
K4-3B-98KC1BYK.0-BS25sYon X |7185.9 12.05 [0.593 [0.920 |1.238 [0.272 |0.0237 |0.0873 [3.68 |1.01 |0.0880
K4-3B-98KC1BYK.0-BS25sYon Y |7185.9 12.05 [0.528 [0.812 |1.146 [0.301 |0.0208 [0.0691 (3.32 [1.10 |0.0757
K7-3B-75KC1BYK.0-BS10s20 X 120285.9 |20.45 |1.100 |0.875 |1.348 |0.090 |0.0269 |0.1849 |6.87 |1.00 |0.1849
K7-3B-75KC1BYK.0-BS10s20 Y |20285.9 |20.45 |1.079 |0.872 |1.352 |0.101 |0.0291 |0.1807 |6.21 |1.00 |0.1807
K7-3B-75KC1BYK.0-BS10sYon X 1202859 |20.45 |1.036 |0.875 |1.348 |0.103 |0.0274 |0.1721 |6.27 |1.00 |0.1721
K7-3B-75KC1BYK.0-BS10sYon Y |20285.9 |20.45 |1.010 |0.872 |1.352 |0.104 |0.0262 |0.1669 |6.36 |1.00 |0.1669
K7-3B-75KC1BYK.0-BS16s20 X 120285.9 |20.45 |0.996 |0.875 |1.348 |0.112 |0.0277 |0.1643 |5.94 |1.00 |0.1643
K7-3B-75KC1BYK.0-BS16s20 Y |20285.9 |20.45 |0.976 |0.872 |1.352 |0.122 |0.0289 |0.1601 |5.55 |1.00 |0.1601
K7-3B-75KC1BYK.0-BS16sYon X 1202859 |20.45 |0.997 |0.875 |1.348 |0.107 |0.0264 [0.1643 [6.23 |1.00 |0.1643
K7-3B-75KC1BYK.0-BS16sYon Y |20285.9 |20.45 |0.976 |0.872 |1.352 |0.120 |0.0282 |0.1601 |5.67 |1.00 |0.1601
K7-3B-98KC1BYK.0-BS16s20 X |21825.4 |20.45 |0.783 |0.859 |1.324 |0.217 |0.0330 |0.1229 |3.73 |1.00 |0.1229
K7-3B-98KC1BYK.0-BS16s20 Y |21825.4 |20.45 |0.759 |0.854 |1.342 |0.226 |0.0323 |0.1185 |3.67 |1.00 |0.1185
K7-3B-98KC1BYK.0-BS16sYon X |21825.4 |20.45 |0.782 |0.859 |1.324 |0.218 |0.0331 [0.1229 (3.71 |1.00 |0.1229
K7-3B-98KC1BYK.0-BS16sYon Y |21825.4 |20.45 |0.760 |0.854 |1.342 |0.236 |0.0338 |0.1186 |3.51 |[1.00 [0.1186
K7-3B-98KC1BYK.0-BS25s20 X 120285.9 |20.45 |0.715 |0.859 |1.324 |0.244 |0.0310 |0.1103 |3.56 |1.00 |0.1103
K7-3B-98KC1BYK.0-BS25s20 Y |21825.4 |20.45 |0.720 |0.854 |1.342 |0.244 |0.0314 |0.1112 |3.54 |1.00 |0.1112
K7-3B-98KC1BYK.0-BS25sYon X |21825.4 |20.45 |0.742 |0.859 |1.324 |0.228 |0.0311 |0.1153 (3.70 |1.00 |0.1153
K7-3B-98KC1BYK.0-BS25sYon Y |21825.4 |20.45 |0.720 |0.854 |1.342 |0.248 |0.0319 |0.1113 |3.49 |1.00 |0.1113
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Tablo D.18: Kirisli ortalama kapali ¢ikmali ilk kat yiiksekligi fazla duvarli modellerin 6zellikleri

Modellerin Adi Yon | W(kN) | H(m) | T(s) o Pf ay1 dy1 (M) | Sge(m) | Ry Cri | Sgi(m)
K2-3B-75KC1BYK.D-BS10s20 X 12698.3 6.45 0.383 [0.987 |1.134 |0.375 |0.0136 |0.0364 |2.67 |1.35 |0.0493
K2-3B-75KC1BYK.D-BS10s20 Y |2698.3 6.45 0.394 (0.985 |1.137 |0.355 |0.0137 |0.0386 |2.82 |1.34 |0.0516
K2-3B-75KC1BYK.D-BS10sYon X 12698.3 6.45 0.380 |[0.987 |1.134 |0.386 |0.0138 |0.0358 |2.59 |1.36 |0.0486
K2-3B-75KC1BYK.D-BS10sYon Y |2698.3 6.45 0.394 |0.985 |1.137 |0.367 |0.0141 |0.0385 |2.72 |1.33 |0.0512
K2-3B-75KC1BYK.D-BS16s20 X |2698.3 6.45 0.364 [0.987 |1.134 |0.398 |0.0131 |0.0329 |2.51 |1.39 |0.0457
K2-3B-75KC1BYK.D-BS16s20 Y |2698.3 6.45 0.373 [(0.985 |1.137 |0.383 [0.0133 |0.0346 |2.61 |1.37 |0.0476
K2-3B-75KC1BYK.D-BS16sYon X 12698.3 6.45 0.365 [0.987 |1.134 |0.344 |0.0114 |0.0331 [2.91 |1.42 |0.0471
K2-3B-75KC1BYK.D-BS16sYon Y |2698.3 6.45 0.367 [0.985 |1.137 |0.372 |0.0124 |0.0334 |2.69 |1.40 |0.0467
K2-3B-98KC1BYK.D-BS16s20 X 12720.6 6.45 0.332 |0.979 |1.163 |0.511 |0.0140 |0.0274 |1.96 |1.39 |0.0382
K2-3B-98KC1BYK.D-BS16s20 Y |2720.6 6.45 0.344 (0.967 |1.141 |0.470 |0.0138 |0.0294 |2.13 |1.39 |0.0410
K2-3B-98KC1BYK.D-BS16sYon X 12720.6 6.45 0.333 [(0.979 |1.163 |0.512 |0.0141 [0.0274 |1.95 |1.39 |0.0382
K2-3B-98KC1BYK.D-BS16sYon Y |2720.6 6.45 0.344 |0.967 |1.141 |0.468 |0.0138 |0.0294 |2.14 |1.40 |0.0410
K2-3B-98KC1BYK.D-BS25s20 X 12720.6 6.45 0.317 |0.979 |1.163 |0.515 |0.0128 |0.0249 |1.94 |1.43 |0.0357
K2-3B-98KC1BYK.D-BS25s20 Y |2720.6 6.45 0.330 [(0.967 |1.141 |0.482 |0.0130 |0.0270 |2.07 |1.42 |0.0384
K2-3B-98KC1BYK.D-BS25sYon X 12720.6 6.45 0.317 [(0.979 |1.163 |0.515 |[0.0128 [0.0249 [1.94 |1.43 |0.0357
K2-3B-98KC1BYK.D-BS25sYon Y |2720.6 6.45 0.330 [0.967 |1.141 |0.479 |0.0129 |0.0270 |2.09 |1.43 |0.0385
K4-3B-75KC1BYK.D-BS10s20 X 16930.5 12.05 |0.662 |0.911 |1.265 [0.167 |0.0182 |0.1005 |5.53 |1.00 |0.1005
K4-3B-75KC1BYK.D-BS10s20 Y |6930.5 12.05 |0.725 |0.915 (1.270 |0.144 |0.0188 |0.1121 |5.96 |1.00 |0.1121
K4-3B-75KC1BYK.D-BS10sYon X 16930.5 12.05 |0.659 |0.911 |1.265 [0.182 |0.0196 |0.1000 |5.10 |1.00 |0.1000
K4-3B-75KC1BYK.D-BS10sYon Y |6930.5 12.05 |0.579 |0.915 |1.270 [(0.189 |0.0158 |0.0833 |5.28 |1.03 |0.0857
K4-3B-75KC1BYK.D-BS16s20 X 16930.5 12.05 |0.633 |0.911 |1.265 [0.174 |0.0173 |0.0953 |5.51 |[1.00 |0.0953
K4-3B-75KC1BYK.D-BS16s20 Y |6930.5 12.05 |0.563 |0.915 [1.270 |0.204 |0.0160 |0.0787 |4.91 |1.05 |0.0828
K4-3B-75KC1BYK.D-BS16sYon X 16930.5 12.05 |0.640 |0.911 |1.265 [0.188 |0.0191 |0.0966 |5.06 |1.00 |0.0966
K4-3B-75KC1BYK.D-BS16sYon Y |6930.5 12.05 |0.561 |0.915 |1.270 [0.211 |0.0165 |0.0781 |4.74 |1.06 |0.0824
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Tablo D.18(Devam): Kirisli ortalama kapali ¢ikmali ilk kat yliksekligi fazla duvarli modellerin 6zellikleri

Modellerin Adi

<
o
S

W (kN) H (m) T(s) a Pf dy1 dy1 (m) S¢e (M) Ry1 Cra Sai(m)

K4-3B-98KC1BYK.D-BS16s20 7185.9 12.05 |0.568 [0.894 |1.204 |0.300 |0.0240 |0.0802 |3.34 |1.04 |0.0833

K4-3B-98KC1BYK.D-BS16s20 7185.9 12.05 |0.487 |0.913 |1.277 [0.324 |0.0191 [0.0589 |3.09 |1.16 |0.0681

K4-3B-98KC1BYK.D-BS16sYon 7185.9 12.05 |0.559 |0.894 |1.204 |0.321 |0.0248 |0.0775 |3.12 |1.05 |0.0814

K4-3B-98KC1BYK.D-BS16sYon 7185.9 12.05 |0.481 |0.913 |1.277 |0.343 |0.0197 |0.0574 |2.92 |1.16 |0.0668

K4-3B-98KC1BYK.D-BS25s20 7185.9 12.05 |0.542 |0.894 |1.204 |0.311 |0.0227 |0.0730 |3.21 |1.07 |0.0783

K4-3B-98KC1BYK.D-BS25s20 7185.9 12.05 |0.466 |0.913 |1.277 |0.338 |0.0182 |0.0540 |2.96 |1.19 |0.0642

K4-3B-98KC1BYK.D-BS25sYon 7185.9 12.05 |0.548 |0.894 |1.204 |0.316 |0.0235 |0.0745 |3.16 |1.07 |0.0793

K4-3B-98KC1BYK.D-BS25sYon 7185.9 12.05 |0.475 |0.913 |1.277 |0.345 |0.0193 |0.0560 |2.90 |1.17 |0.0657

K7-3B-75KC1BYK.D-BS10s20 21495.7 |20.45 |0.909 |0.834 |1.358 |0.114 |0.0233 |0.1471 |6.31 |1.00 |0.1471

K7-3B-75KC1BYK.D-BS10s20 21495.7 |20.45 |0.938 |0.834 |1.372 |0.146 |0.0318 |0.1527 [4.80 |1.00 |0.1527

K7-3B-75KC1BYK.D-BS10sYon 21495.7 |20.45 |0.909 |0.834 |1.358 |0.124 |0.0254 |0.1471 |5.80 |1.00 |0.1471

K7-3B-75KC1BYK.D-BS10sYon 21495.7 |20.45 |0.953 |0.834 |1.372 |0.139 |0.0313 |0.1557 [4.98 |1.00 |0.1557

K7-3B-75KC1BYK.D-BS16s20 21495.7 |20.45 |0.872 |0.834 |1.358 |0.130 |0.0245 |0.1399 |5.71 |1.00 |0.1399

K7-3B-75KC1BYK.D-BS16s20 21495.7 |20.45 |0.872 |0.834 |1.372 |0.146 |0.0275 |0.1400 |5.09 |1.00 |0.1400

K7-3B-75KC1BYK.D-BS16sYon 21495.7 |20.45 |0.872 |0.834 |1.358 |0.130 [0.0245 |0.1400 |5.70 |1.00 |0.1400

K7-3B-75KC1BYK.D-BS16sYon 21495.7 |20.45 |0.873 |0.834 |1.372 |0.158 |0.0299 |0.1401 |4.69 |1.00 |0.1401

K7-3B-98KC1BYK.D-BS16s20 21825.4 120.45 |0.743 |0.862 |1.320 |0.246 |0.0337 |0.1155 |3.43 |1.00 |0.1155

K7-3B-98KC1BYK.D-BS16s20 21825.4 |20.45 |0.716 |0.858 |1.340 |0.251 |0.0320 |0.1105 |3.45 |[1.00 |0.1105

K7-3B-98KC1BYK.D-BS16sYon 21825.4 120.45 |0.743 |0.862 |1.320 |0.246 |0.0337 |0.1154 |3.42 |1.00 |0.1154

K7-3B-98KC1BYK.D-BS16sYon 218254 |20.45 |0.725 |0.858 |1.340 |0.259 |0.0339 |0.1122 |3.31 |1.00 |0.1122

K7-3B-98KC1BYK.D-BS25s20 21825.4 |20.45 |0.708 |0.862 |1.320 |0.255 |0.0317 |0.1089 |3.44 |1.00 |0.1089

K7-3B-98KC1BYK.D-BS25s20 21825.4 |20.45 |0.686 |0.858 |1.340 |0.264 |0.0309 |0.1049 |3.40 |1.00 |0.1049

K7-3B-98KC1BYK.D-BS25sYon 21825.4 120.45 |0.708 |0.862 |1.320 |0.256 |0.0318 |0.1089 |3.43 |1.00 |0.1089

<|IX|<|X[<[X|[<|IX|<|X|<|X[<[I[X|[<|X|<|X|<[|X|[<|X|<]|X

K7-3B-98KC1BYK.D-BS25sYon 218254 |20.45 |0.690 |0.858 |1.340 |0.268 |0.0316 |0.1057 |3.34 |1.00 |0.1057
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Tablo E.1: Ref modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K2-3B-75Ref.0-BS10s20 X 10.336 [0.366 |0.407 |0.374 | - - ]1.121)0.388]1.103 |0.388 [1.157 |0.388 | - - [1.157|0.388
K2-3B-75Ref.0-BS10s20 Y ]0.270]0.338]0.430 [0.364 | - - [1.252|0.390]2.002 |0.398 [1.305 |0.391| - - [1.30510.391
K2-3B-75Ref.0-BS10sYon X 10.342 0.366 |0.396 |0.372 | - - ]1.3960.389]1.074 |0.387 (1.342 |0.389 | - - [1.342|0.389
K2-3B-75Ref.0-BS10sYon Y - - 10.57410.375| - - |1.216|0.391]0.466 [0.369 [1.556 |0.397 | - - |1.556|0.397
K2-3B-75Ref.0-BS16520 X 10.347 [0.385|0.454 |0.394 | - - |1.669|0.408 |]1.044 |0.404 (1.347 |0.407 | - - [1.347|0.407
K2-3B-75Ref.0-BS16520 Y ]0.281|0.359|0.495 |0.384 |1.977 |0.419 |1.745 |0.414 |2.227 |0.420 |1.763 |0.414| - - [1.763]0.414
K2-3B-75Ref.0-BS16sYon X 10.332 |0.399 |0.451 |0.437| - - |1.701|0.446 |1.046 [0.447 (1.463 |0.449| - - [1.463|0.449
K2-3B-75Ref.0-BS16sYon Y ]0.271|0.360]0.510 |0.389 [1.968 |0.425 |2.117 |0.428 |2.295 |0.429 |2.027 |0.426| - - [2.027]0.426
K2-3B-98Ref.0-BS16520 X 10.353 |0.571 |0.589 |0.612 |1.939 |0.655 |1.467 |0.641 |3.096 |0.585 |1.725 [0.648 (3.032 |0.588 |1.725 |0.648
K2-3B-98Ref.0-BS16520 Y ]0.3220.517|0.643 |0.594 (1.908 |0.653 |1.586 (0.637 |3.558 |0.581 |1.736 |0.644 |2.958 |0.637 (1.736 |0.644
K2-3B-98Ref.0-BS16sYon X |0.304 (0.545 |0.545 |0.606 [1.884 |0.655 |2.473 |0.682 |3.786 |0.765 |2.232 |0.670 |2.955 (0.709 |3.571 |0.750
K2-3B-98Ref.0-BS16sYon Y ]0.307]0.505 |0.596 |0.563 |2.315 |0.644 |2.533 |0.656 |4.699 |0.814 |2.346 |0.645 |2.908 |0.680 3.596 |0.735
K2-3B-98Ref.0-BS25520 X 0.320 (0.588|0.543 |0.636 {1.883 |0.682 |2.061 (0.689 |3.401 |0.637 |2.151 |0.693 |3.021 |0.656 |2.151 |0.693
K2-3B-98Ref.0-BS25520 Y ]0.333|0.558]0.601 |0.603 |2.230 |0.681 |2.230 |0.681 |3.748 |0.653 |2.208 |0.680 |2.945 |0.665 (2.208 |0.680
K2-3B-98Ref.0-BS25sYon X 10.304 |0.570 |0.467 |0.614 |1.873 |0.673 |2.311 |0.693 |3.561 |0.776 |2.748 [0.719 2.936 |0.731 |3.436 |0.767
K2-3B-98Ref.0-BS25sYon Y 10.27910.513]0.537 |0.582 |2.224 |0.667 |2.380 |0.677 |4.662 |0.849 |2.599 |0.691 |2.880 (0.711 (3.474 |0.762
K4-3B-75Ref.0-BS10s20 X 10.316 [0.170|0.351 |0.173 |1.441 |0.166 |0.655 |0.184 (1.423 |0.171 |0.726 |0.185| - - |0.726 |0.185
K4-3B-75Ref.0-BS10s20 Y ]0.0890.077]0.374 /0.173 |1.410 |0.169|0.785 |0.177 |1.696 |0.139 |0.803 |0.177 | - - 10.8031|0.177
K4-3B-75Ref.0-BS10sYon X 10.300 [0.168 |0.371 |0.174 |1.550 |0.194 |0.782 |0.187 (1.425 |0.194 |0.871 |0.188 | - - |0.871|0.188
K4-3B-75Ref.0-BS10sYon Y ]0.094 |0.081|0.372 |0.174 |1.450 |0.180 |0.935 |0.179|2.279 |0.153 |0.966 |0.179 |2.122 |0.170 |0.966 |0.179
K4-3B-75Ref.0-BS16s20 X 10.276 |0.173 |0.508 |0.190 |1.508 |0.197 |0.937 |0.200 (1.401 |0.203 |0.972 |0.200| - - 10.9720.200
K4-3B-75Ref.0-BS16s20 Y 10.200 |0.161|0.437 |0.183 |1.401 |0.181|1.080 [0.187 | - - [1.044|0.187| - - |1.044|0.187
K4-3B-75Ref.0-BS16sYon X 10.277 |0.173 |0.510 |0.190 |1.527 |0.208 |1.135 |0.203 |1.385 |0.206 |1.206 [0.204 (2.135 |0.205 |1.206 |0.204
K4-3B-75Ref.0-BS16sYon Y ]0.18410.155|0.434 |0.184 |1.416 |0.188|1.326 |0.188 |2.559 |0.171 |1.326 |0.188 |2.148 |0.191 |1.326 |0.188
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Tablo E.1(Devam): Ref modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98Ref.0-BS16520 X 10.307 |0.294 |0.454 |0.317 |1.458 |0.354 (1.030 [0.346| - - |1.110(0.348| - - ]1.1100.348
K4-3B-98Ref.0-BS16520 Y ]0.094 0.137|0.350 |0.308 [1.382 [0.334]0.991 |0.329| - - 10.991/0.329| - - 10.991(0.329
K4-3B-98Ref.0-BS16sYon X 10.303 (0.296 |0.446 |0.321 [1.446 |0.359 |1.928 |0.370|3.286 |0.425 {2.000 |0.372 |2.178 |0.377 |2.036 |0.373
K4-3B-98Ref.0-BS16sYon Y ]0.2760.297|0.383 |0.318 1.329 (0.341|1.901 |0.352| - - 11.936|0.353 [2.061 |0.356 |2.383 |0.367
K4-3B-98Ref.0-BS25520 X 10.271 |0.306 |0.479 10.348 |1.372 |0.379|1.312 (0.378|2.205 |0.343 |1.282 |0.377 |2.027 (0.362 |1.282 |0.377
K4-3B-98Ref.0-BS25520 Y ]0.090 |0.146 |0.485 |0.346 (1.289 (0.361|1.200 |0.359 | - - ]1.319{0.361 (1.974 |0.316 |1.319 |0.361
K4-3B-98Ref.0-BS25sYon X ]0.251|0.295|0.459 |0.345 |1.352 |0.379 (1.888 [0.392| - - 11.977]0.395 [2.096 [0.399 |2.334 |0.408
K4-3B-98Ref.0-BS25sYon Y - - |0.45610.345| - - |1.94410.376 |2.748 |0.410|12.331 |0.390| - - |2.331]0.390
K7-3B-75Ref.0-BS10s20 X 10.264 (0.100(0.447 |0.110 (1.231 |0.090 [0.803 |0.115| - - 10.876|0.115]1.611 |0.092 |0.876 |0.115
K7-3B-75Ref.0-BS10s20 Y |0.2380.109 |0.302 |0.116|1.118 |0.105 |0.735 |0.123 |1.335 |0.084 |0.722 |0.123 | - - |0.722]0.123
K7-3B-75Ref.0-BS10sYon X 0.262 (0.100|0.530|0.112 |1.538 |0.120 (1.346 [0.119| - - ]1.602|0.121 |2.265 |0.127 |11.602 |0.121
K7-3B-75Ref.0-BS10sYon Y 10.2320.108 |0.309 |0.117 |1.406 |0.125|1.138 |0.125 |1.138 |0.125 |1.278 |0.125 |2.196 |0.125 |1.278 |0.125
K7-3B-75Ref.0-BS16520 X |0.252(0.102|0.754 |0.121 {1.502 |0.127 |1.145 |0.124 |2.438 |0.111 |{1.264 |0.125 |1.911 |0.105 |1.264 |0.125
K7-3B-75Ref.0-BS16520 Y 10.23410.1130.472 |0.127|1.323 |0.127|1.000 |0.131 |1.765 |0.096 |1.153 0.131|1.612 |0.107 |1.153 |0.131
K7-3B-75Ref.0-BS16sYon X 0.252(0.102|0.751|0.121 |{1.507 |0.127 1.690 [0.129| - - |2.0170.133 |2.343 |0.138 |2.078 |0.134
K7-3B-75Ref.0-BS16sYon Y ]0.215]0.110|0.479 |0.128 |1.346 |0.133 |1.652 |0.134 |2.239 |0.137 |1.806 0.135|2.112 |0.136 |{1.933 |0.135
K7-3B-98Ref.0-BS16520 X 10.263 (0.211|0.365 |0.226 |1.243 |0.260 |0.916 (0.250 |{1.559 |0.258 |0.988 |0.252 | - - 10.988(0.252
K7-3B-98Ref.0-BS16520 Y ]0.309|0.233 |0.360 |0.242 |1.176 (0.248 |0.758 |0.240 [1.064 |0.246 |0.707 [0.257 | - - 10.707 |0.257
K7-3B-98Ref.0-BS16sYon X 10.249 (0.209 |0.416 |0.232 |1.252 |0.262 |1.681 (0.276 |2.947 |0.324 {1.824 |0.280 |2.028 |0.287 |2.110 |0.291
K7-3B-98Ref.0-BS16sYon Y ]0.281|0.231|0.355 |0.245 (1.334 0.269 |1.677 |0.275| - - |1.80010.277| - - ]1.91010.279
K7-3B-98Ref.0-BS25520 X 10.244|0.218 |0.453 (0.245 [1.248 |0.274 {1.126 (0.271 [1.714 |0.269 [1.248 |0.274 | - - |1.24810.274
K7-3B-98Ref.0-BS25520 Y (0.28410.242 |0.443|0.263 |1.422 |0.281 |1.214|0.278 | - - |1.190(0.278| - - 11.1900.278
K7-3B-98Ref.0-BS25sYon X 10.238 [0.218 |0.483 |0.250(1.197 |0.273 {1.952 |0.289 (2.871 |0.301 (1.728 |0.284 (1.891 |0.288 |2.381 |0.293
K7-3B-98Ref.0-BS25sYon Y 10.27410.242|0.427 |0.264 (1.384 (0.279 |2.009 |0.285| - - 11.792]0.282 |2.111 |0.286 |2.340 |0.289
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Tablo E.2: Duvarli Ref modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K2-3B-75Ref.D-BS10s20 X |0.387(0.527|0.405|0.529| - - ]0.905]0.426|0.780 |0.462 |0.941 [0.425| - - 10.941(0.425
K2-3B-75Ref.D-BS10s20 Y ]0.34110.472|0.502 |0.511| - - |1.27010.566 | - - 10.895|0.567| - - 10.895 |0.567
K2-3B-75Ref.D-BS10sYon X 0.392 (0.578]0.392 |0.578 | - - |1.089]0.458 |0.875 |0.456 |1.089 [0.458 | - - |1.089/0.458
K2-3B-75Ref.D-BS10sYon Y ]0.320|0.473|0.499 |0.518 |2.218 [0.610 |1.548 |0.583 |2.530 |0.640 |1.079 [0.584 | - - 11.079]0.584
K2-3B-75Ref.D-BS16520 X - - ]0.5120.538 | - - ]0.940]0.452 |1.069 |0.450 |1.069 [0.450 | - - |1.069 |0.450
K2-3B-75Ref.D-BS16520 Y ]0.330|0.501 |0.545 |0.550 (2.223 (0.643 |1.795 |0.627 | - - 10.973]0.604 | - - 10.973/0.604
K2-3B-75Ref.D-BS16sYon X |0.367 [0.557|0.474|0.550| - - |1.68010.418 |1.144 |0.448 |1.439 [0.449| - - |1.4390.449
K2-3B-75Ref.D-BS16sYon Y (0.322]0.492 |0.536 |0.542 |2.491 |0.714 |12.116 |0.673 |2.813 |0.746 |1.152 |0.610| - - |1.152]0.610
K2-3B-98Ref.D-BS16520 X 10.343 |0.718 |0.593 |0.754 (2.022 |0.708 (1.522 |0.710 | - - |1.7360.692| - - |1.736|0.692
K2-3B-98Ref.D-BS16520 Y |0.331|0.608 [0.652 |0.660 (2.259 |0.704 |1.652 |0.659 |3.545 |0.639 |1.795 |0.669 |2.974 |0.730 |1.795 |0.669
K2-3B-98Ref.D-BS16sYon X |0.313 |0.714|0.576 |0.766 [{1.947 |0.707 |2.551 |0.721 |4.244 /0.760 (2.204 |0.713 |2.932 |0.731 |3.715 |0.749
K2-3B-98Ref.D-BS16sYon Y ]0.335|0.610|0.633 |0.651 |2.209 [0.693 |2.557 |0.726 | - - |2.343]0.705 |2.964 |0.768 |3.580 |0.846
K2-3B-98Ref.D-BS25520 X 0.293 (0.749|0.543 |0.814 |1.936 |0.732 [2.007 [0.735| - - |2.1501(0.743| - - |2.15010.743
K2-3B-98Ref.D-BS25520 Y ]0.293|0.749|0.614 |0.819 |2.043 [0.737|2.150 |0.743 | - - |2.1501(0.743| - - |2.15010.743
K2-3B-98Ref.D-BS25sYon X |0.316 |0.740(0.483 |0.777 |1.915 |0.726 |2.368 |0.737|3.957 |0.777 {2.729 |0.748 |2.916 (0.753 |3.518 |0.767
K2-3B-98Ref.D-BS25sYon Y ]0.317/0.621|0.569 |0.664 (2.114 [0.705 |2.412 |0.734 | - - |2.6200.758 [2.888 |0.801 |3.431 |0.864
K4-3B-75Ref.D-BS10s20 X |0.310(0.222|0.332 |0.224 | - - ]0.600]0.231|1.136 |0.182 |0.644 (0.218 | - - 10.644/0.218
K4-3B-75Ref.D-BS10s20 Y ]0.08910.120|0.300 |0.268 |1.060 (0.180 |0.635 |0.228 |1.328 |0.148 |0.658 [0.229| - - 10.658(0.229
K4-3B-75Ref.D-BS10sYon X 0.289 (0.218 |0.334 |0.224 |1.205 |0.206 |0.669 (0.218 |1.249 |0.206 [0.736 |0.211 | - - 10.736|0.211
K4-3B-75Ref.D-BS10sYon Y ]0.092|0.123|0.309 |0.258 |1.082 (0.185(0.729 |0.199 |1.711 |0.156 |0.742 |0.193 |1.567 |0.173 |0.742 |0.193
K4-3B-75Ref.D-BS16520 X 10.277 |0.224/0.456 (0.242 {1.206 (0.209 [0.777 |0.225 |1.313 |0.192 [0.813 |0.216| - - |0.813]0.216
K4-3B-75Ref.D-BS16520 Y |0.203]0.246 |0.426 |0.269 |1.069 |0.194 |0.846 |0.198 |1.560 |0.141 |0.810 |0.198 | - - |0.8100.198
K4-3B-75Ref.D-BS16sYon X 10.279(0.224/0.439 (0.242 {1.332 |0.214 [0.904 |0.217 (1.583 |0.212 [0.975 |0.218 (1.976 |0.204 [0.975 |0.218
K4-3B-75Ref.D-BS16sYon Y 10.177)0.233 |0.445 |0.263 [1.074 [0.198 |0.980 |0.198 | - - 11.007 |0.198 |1.556 |0.198 |1.007 |0.198
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Tablo E.2(Devam): Duvarli Ref modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98Ref.D-BS16520 X |0.325(0.344|0.444 10.366 |1.421 |0.353 |0.921 |0.359|1.993 |0.308 [1.016 |0.356| - - ]1.016 |0.356
K4-3B-98Ref.D-BS16520 Y ]0.313]0.374|0.357 |0.382 |1.143 |0.348 |0.849 |0.343 |1.572 |0.282 |0.858 0.344 | - - 10.858/0.344
K4-3B-98Ref.D-BS16sYon X 10.279 (0.331|0.458 |0.370 {1.404 |0.357 |1.904 (0.369 |3.387 |0.424 {1.958 |0.370|2.155 |0.375|2.012 |0.371
K4-3B-98Ref.D-BS16sYon Y ]0.2850.372|0.365 |0.389 (1.115 (0.354 |1.517 |0.360 | - - |1.562|0.361 (1.687 [0.362 |2.133 |0.352
K4-3B-98Ref.D-BS25520 X 10.263 |0.342|0.453 |0.389 |1.358 |0.372 |1.287 |0.371|2.192 |0.345 |1.239 |0.370 |2.002 (0.362 |1.239 |0.370
K4-3B-98Ref.D-BS25520 Y ]0.281|0.387|0.353 |0.403 |1.138 |0.369 |1.022 |0.368 |1.934 |0.295 |1.130 (0.369|1.817 |0.314 |1.130 |0.369
K4-3B-98Ref.D-BS25sYon X 10.252 |0.335|0.466 |0.392 [1.342 |0.373 |1.842 |0.385|3.360 |0.441 {1.949 |0.389 |2.074 |0.393 |2.324 |0.402
K4-3B-98Ref.D-BS25sYon Y |0.264 |0.380(0.397 |0.409 (1.148 |0.370 1.764 |0.360 | - - |1.746 |0.359]1.916 |0.364 |2.523 |0.388
K7-3B-75Ref.D-BS10s20 X 10.245|0.125|0.327 |0.133 (1.103 |0.093 [0.674 |0.131 | - - 0.817(0.126|1.470 |0.093 |0.817 |0.126
K7-3B-75Ref.D-BS10s20 Y |0.2550.140|0.316 |0.147|0.970 |0.109 |0.683 |0.150 |1.174 |0.087 |0.663 {0.150 |1.276 |0.086 |0.663 |0.150
K7-3B-75Ref.D-BS10sYon X |0.247 (0.126 |0.308 |0.132 |1.451 |0.122 |1.166 [0.123| - - ]1.513]0.122 |2.186 [0.128 |1.513 |0.122
K7-3B-75Ref.D-BS10sYon Y ]0.261|0.141|0.302 |0.146 |1.016 |0.130|0.914 |0.130 |1.486 |0.128 |0.833 |0.139|1.425 |0.130 |0.833 |0.139
K7-3B-75Ref.D-BS16520 X 0.250(0.129|0.735|0.138 |1.470 |0.130 (1.011 [0.130| - - 11.1790.127|1.853 |0.106 |1.179 |0.127
K7-3B-75Ref.D-BS16520 Y ]0.248 |0.142 |0.524 |0.158 |1.121 [0.129|0.876 |0.140 | - - 10.953]0.134|1.428 |0.108 |0.953 |0.134
K7-3B-75Ref.D-BS16sYon X 0.250 (0.129|0.736|0.138 |1.471 |0.130 (1.624 [0.131| - - 11.976]0.135 |2.313 |0.140 |2.007 |0.135
K7-3B-75Ref.D-BS16sYon Y ]0.250|0.143|0.525|0.158 |1.123 [0.135|1.322 |0.135| - - ]1.383]0.135(1.689 |0.137|1.383 |0.135
K7-3B-98Ref.D-BS16520 X |0.268 (0.2340.366 |0.250 (1.187 |0.264 |0.819 (0.254 |1.444 /0.261 [0.893 |0.256 | - - 10.893/0.256
K7-3B-98Ref.D-BS16520 Y ]0.3340.255|0.371 |0.260 (1.192 (0.248 |0.934 |0.273 | - - 10.92210.273| - - 10.92210.273
K7-3B-98Ref.D-BS16sYon X 10.254(0.232|0.397 |0.256 |1.147 |0.266 (1.504 (0.277| - - 11.719]0.280 (1.933 |0.289 |1.969 |0.289
K7-3B-98Ref.D-BS16sYon Y - - 10.36710.263 | - - |1.94910.292 |1.796 |0.289 |2.140 [0.295| - - |2.1400.295
K7-3B-98Ref.D-BS25520 X 10.248 [0.241/0.452 |0.268 [1.166 (0.278 [1.054 (0.274 {1.575 |0.270 {1.156 (0.277 | - - |1.156|0.277
K7-3B-98Ref.D-BS25520 Y |0.29910.259 |0.503 |0.281 |1.641 |0.296 |1.294 |0.291 |0.727 |0.286 |1.365 |0.292 | - - |1.3650.292
K7-3B-98Ref.D-BS25sYon X 10.231 |0.2380.476 |0.274 (1.146 |0.281 (1.930 |0.304 (2.959 |0.347 (1.717 |0.296 (1.946 |0.304 |2.453 |0.322
K7-3B-98Ref.D-BS25sYon Y - - 10.48610.283| - - |2.058]0.308 |0.504 |0.284 |12.549 0.320| - - 12.5490.320
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Tablo E.3: 11k kat yiiksekligi fazla modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K2-3B-75YKH.0-BS10s20 X |0.383(0.291|0.43010.294| - - ]0.864]0.292 |0.631 |0.296 |0.941 [0.290 | - - 10.941/0.290
K2-3B-75YKH.0-BS10s20 Y 10.28710.270|0.473 |0.300| - - ]1.000]0.321|0.954 |0.320|1.093 [0.322| - - ]1.093]0.322
K2-3B-75YKH.0-BS10sYon X |0.362 (0.286 |0.409 |0.290 | - - ]1.013]0.286 |0.626 |0.293 |1.075 [0.285| - - |1.075(0.285
K2-3B-75YKH.0-BS10sYon Y ]0.290|0.269|0.460 [0.298 | - - |1.204|0.324 /0.925 |0.320|1.297 [0.326| - - 11.297/0.326
K2-3B-75YKH.0-BS16s20 X 0.359 (0.3030.436 |0.309| - - |1.149]0.302 |0.622 |0.311 |1.041 [0.304 | - - |1.041/0.304
K2-3B-75YKH.0-BS16s20 Y - - 10.47810.315| - - |1.64010.349|0.664 |0.327|1.873 [0.352| - - |1.873]0.352
K2-3B-75YKH.0-BS16sYon X |0.378 [0.303|0.436 |0.307 | - - |1.347]0.298 |0.630 |0.310|1.192 [0.301| - - ]1.192/0.301
K2-3B-75YKH.0-BS16sYon Y (0.311]0.290 |0.446 |0.311| - - |1.687]0.350|1.202 |0.342 |1.706 |0.351| - - |1.706 |0.351
K2-3B-98YKH.0-BS16520 X 10.348 |0.453 /0.557 [0.504 {1.930 |0.558 [1.395 |0.543 |2.883 |0.502 [1.627 |0.549 | - - |1.627]0.549
K2-3B-98YKH.0-BS16520 Y |0.320|0.408 |0.599 |0.487 |2.622 |0.562 |1.553 |0.520|3.018 |0.466 |1.669 |0.524 | - - |1.669|0.524
K2-3B-98YKH.0-BS16sYon X 0.295 (0.426 |0.520 |0.495 [1.884 |0.550 |2.380 (0.566 |3.342 |0.603 |2.194 |0.559 |2.969 |0.590 |3.373 |0.603
K2-3B-98YKH.0-BS16sYon Y - - 10.52710.465| - - |2.419]0.543 |2.512 |0.548 |3.473 |0.597 | - - |3.473]0.597
K2-3B-98YKH.0-BS25520 X 0.311 (0.460|0.520 ]0.520 |1.869 |0.570|1.985 |0.573 |2.869 |0.522 2.148 |0.579 | - - |2.14810.579
K2-3B-98YKH.0-BS25520 Y ]0.305|0.424 |0.561 |0.488 |2.467 (0.566 |2.188 |0.553 [3.142 |0.519 |2.142 |0.551| - - |2.142]0.551
K2-3B-98YKH.0-BS25sYon X 0.301 (0.452|0.447 |0.501 [1.858 |0.564 |2.237 |0.578 |3.323 |0.625 |2.780 |0.601 |2.943 |0.608 |3.296 |0.625
K2-3B-98YKH.0-BS25sYon Y ]0.2590.391|0.510 |0.480 |2.490 [0.567 |2.300 |0.558 [3.603 |0.629 |2.572 0.571 |2.897 |0.588 [3.331 |0.614
K4-3B-75YKH.0-BS10s20 X |0.268 [0.147|0.310|0.151| - - ]0.5590.161|1.119 |0.155|0.600 0.163 | - - 10.600 |0.163
K4-3B-75YKH.0-BS10s20 Y - - 10.396|0.153| - - ]0.716|0.157|/0.425 |0.154 |0.817 [0.158 | - - 10.817]0.158
K4-3B-75YKH.0-BS10sYon X 0.270 (0.147|0.311 |0.151 |1.286 |0.168 |0.643 |0.164 {1.328 |0.168 [0.726 |0.165| - - 10.726 |0.165
K4-3B-75YKH.0-BS10sYon Y ]0.08710.068 |0.324 |0.151 |1.210 (0.156 {0.818 |0.158 |1.719 |0.135 |0.803 [0.158 | - - 10.803|0.158
K4-3B-75YKH.0-BS16520 X 10.234 [0.150|0.421 [0.166| - - |0.815|0.178|1.272|0.151|0.815 |0.178 | - - |0.8150.178
K4-3B-75YKH.0-BS16520 Y |0.15810.127 |0.44410.163 |1.216 |0.160 |0.905 |0.166 |1.577 |0.137|0.880 |0.166 | - - |0.8800.166
K4-3B-75YKH.0-BS16sYon X 10.235|0.150|0.422 (0.166 (1.314 |0.183 |0.920 (0.180 [1.542 |0.184 |{1.003 |0.180| - - |1.003|0.180
K4-3B-75YKH.0-BS16sYon Y ]0.150|0.123 |0.441 |0.161 |1.239 (0.165|1.125 |0.165| - - ]1.1250.165 [1.945 |0.162 |1.125 |0.165
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Tablo E.3(Devam): i1k kat yiiksekligi fazla modellerin géreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98YKH.0-BS16520 X 0.248 |0.249|0.393 |0.287 |1.285 |0.332 |0.849 |0.323 |1.596 |0.294 [0.891 |0.324 | - - 10.891/0.324
K4-3B-98YKH.0-BS16520 Y ]0.08410.118 |0.303 |0.283 [1.195 (0.315]0.843 |0.310| - - 10.88410.311| - - 10.884|0.311
K4-3B-98YKH.0-BS16sYon X 10.243 |0.246 |0.386 |0.284 (1.278 |0.332 |1.610 (0.337|2.336 |0.351 |1.755 |0.339 |1.963 |0.344 |1.755 |0.339
K4-3B-98YKH.0-BS16sYon Y ]0.2210.260 |0.304 |0.289 |1.196 (0.323 |1.591 |0.327 |2.566 |0.346 |1.674 (0.328 |1.798 |0.330 {1.985 |0.334
K4-3B-98YKH.0-BS25520 X ]0.255(0.273]0.400 |0.306 [1.209 |0.349 |1.064 (0.347 |1.687 |0.334 {1.023 |0.346| - - ]1.023]0.346
K4-3B-98YKH.0-BS25520 Y ]0.0840.130|0.383 |0.312 (1.172 [0.335|1.027 |0.334 | - - |1.130(0.335| - - ]1.13010.335
K4-3B-98YKH.0-BS25sYon X 10.213 |0.247|0.365 |0.301 |1.216 |0.350 |1.548 |0.356 |2.482 |0.378 |1.776 |0.360 |1.880 (0.363 |2.025 |0.366
K4-3B-98YKH.0-BS25sYon Y (0.2180.273|0.384|0.312|1.193 |0.337 |1.608 |0.341 |2.687 |0.368 |1.670 |0.342 |1.774 |0.344 |12.292 |0.357
K7-3B-75YKH.0-BS10s20 X 10.223 |0.094 |0.405 (0.104 |1.056 |0.080 [0.611 |0.106 (1.193 |0.080 [0.679 |0.107 | - - |0.6790.107
K7-3B-75YKH.0-BS10s20 Y |0.232]0.104 |0.346 |0.111 |0.996 |0.090 |0.574 |0.113 |0.951 |0.083 |0.609 |0.113 | - - |0.6090.113
K7-3B-75YKH.0-BS10sYon X 0.223 |0.094 0.410 |0.105 [1.266 |0.112 |1.060 (0.111 |2.430 |0.104 |1.266 |0.112 |1.779 |0.115 |1.266 |0.112
K7-3B-75YKH.0-BS10sYon Y ]0.23910.105 |0.341 |0.112 |1.094 |0.115|0.906 |0.115 |1.385 |0.115 |0.992 |0.115 |2.002 |0.115 |0.992 |0.115
K7-3B-75YKH.0-BS16520 X 10.236 (0.099 |0.559]0.112 |1.295 |0.118 |0.884 (0.115|1.672 |0.088 [1.004 |0.116 |1.637 (0.090 |1.004 |0.116
K7-3B-75YKH.0-BS16520 Y ]0.22710.108 |0.484 |0.119 |1.083 (0.117|0.809 |0.121 {1.323 |0.091 |0.929 (0.122| - - 10.9290.122
K7-3B-75YKH.0-BS16sYon X 0.236 (0.099 |0.565 |0.112 {1.318 |0.119|1.387 |0.119 |2.945 |0.137 |1.746 |0.122 |2.072 |0.126 |1.746 |0.122
K7-3B-75YKH.0-BS16sYon Y 10.237]0.109|0.488 |0.119|1.115 |0.122|1.389 |0.122 {1.926 |0.122 |1.629 (0.122 |1.891 |0.122 |1.629 |0.122
K7-3B-98YKH.0-BS16520 X 0.231(0.192|0.334/0.212 |1.035 |0.237|0.710 (0.228 |1.258 |0.231 |0.796 |0.230| - - 10.796 /0.230
K7-3B-98YKH.0-BS16s20 Y ]0.2760.216|0.328 |0.224 |1.081 (0.244 |0.687 |0.238 |1.183 |0.210 |0.704 [0.238| - - 10.704/0.238
K7-3B-98YKH.0-BS16sYon X 10.220 (0.190{0.335|0.213 |1.054 |0.239 |1.311 (0.247|2.578 |0.285 |1.482 |0.252 |1.619 (0.257 |1.636 |0.257
K7-3B-98YKH.0-BS16sYon Y ]0.2450.208 |0.331 |0.226 |1.067 (0.246 |1.289 |0.249 |1.837 |0.254 |1.443 |0.252 |1.683 |0.251 [1.478 |0.252
K7-3B-98YKH.0-BS25520 X ]0.195(0.192 /0.449 (0.231 {1.048 |0.251 [0.894 |0.246 (1.391 (0.235 [1.014 |0.250| - - |1.014]0.250
K7-3B-98YKH.0-BS25520 Y |0.2450.220|0.433 |0.246 |1.117 |0.259 |0.878 |0.255|1.272 |0.254 |0.929 |0.255| - - 10.9290.255
K7-3B-98YKH.0-BS25sYon X ]0.198 [0.193 |0.431 |0.232 (1.030 |0.250 (1.526 |0.260 (2.623 |0.223 1.441 |0.259 (1.544 |0.261 |1.886 |0.262
K7-3B-98YKH.0-BS25sYon Y ]0.2320.215|0.398 |0.244 (1.082 [0.256 |1.444 |0.258 | - - 11.405]0.258 |1.610 |0.259 |1.738 |0.260
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Tablo E.4: 11k kat yiiksekligi fazla duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K2-3B-75YKH.D-BS10s20 X - - 10.42110.394| - - 10.82410.282]0.561 [0.393 [0.917 |0.280| - - 10.9170.280
K2-3B-75YKH.D-BS10s20 Y |0.362|0.388]0.548 |0.406| - - [1.246|0.366 |1.603 |0.349 [1.401 |0.370| - - [1.40110.370
K2-3B-75YKH.D-BS10sYon X ]0.596 |0.308 |0.410 |0.408 | - - 10.968 |0.294 |0.565 |0.408 1.061 |0.292| - - [1.061|0.292
K2-3B-75YKH.D-BS10sYon Y |0.367|0.403]0.522 |0.426| - - |1.080|0.350]0.832 [0.401 [1.204 |0.326| - - [1.204 |0.326
K2-3B-75YKH.D-BS16s20 X ]0.566 [0.365|0.396 |0.410| - - ]1.093]0.292]0.551 [0.410 (1.031 |0.293| - - [1.031]0.293
K2-3B-75YKH.D-BS16s20 Y |0.357]0.406|0.512 |0.427 | - - |1.164|0.367]0.884 [0.417 |1.195 |0.368 | - - |1.1950.368
K2-3B-75YKH.D-BS16sYon X ]0.572 |0.365 |0.417 |0.411| - - |1.332|0.288]0.557 [0.411 (1.192 |0.291| - - [1.1920.291
K2-3B-75YKH.D-BS16sYon Y |0.355]0.412]0.479 |0.431| - - |1.285]0.348]0.851 [0.422 1.316 |0.349| - - [1.316|0.349
K2-3B-98YKH.D-BS16s20 X 10.367 [0.618 |0.522 |0.636 [2.042 |0.567|1.391 |0.551| - - [1.639]0.556| - - |1.639]0.556
K2-3B-98YKH.D-BS16s20 Y ]0.330 |0.506 |0.671 |0.563 |2.408 |0.595 |1.664 |0.551 (3.121 |0.540|1.788 |0.557 | - - |1.788|0.557
K2-3B-98YKH.D-BS16sYon X 10.309 [0.586 |0.486 |0.624 [1.955 |0.592 |2.460 (0.602 |4.156 |0.633 |2.230 |0.597 |2.930 (0.611 |{3.590 |0.624
K2-3B-98YKH.D-BS16sYon Y ]0.3580.509 |0.620 |0.547 |2.310 |0.578 |2.542 |0.595 |3.426 |0.662 |2.403 |0.585 |3.170 |0.650 (3.403 |0.662
K2-3B-98YKH.D-BS25s20 X 10.323 |0.623|0.509 |0.677 |1.966 |0.589 (1.904 [0.587 | - - |2.152]0.595| - - |2.152]0.595
K2-3B-98YKH.D-BS25520 Y 10.320 /0.523]0.630 |0.577 |2.305 |0.615 |2.305 |0.615 |3.235 |0.593 |2.212 |0.608 | - - [2.212]0.608
K2-3B-98YKH.D-BS25sYon X 10.304 |0.612 |0.448 |0.662 [1.912 |0.616 |2.266 |0.624 3.919 |0.632 |2.760 |0.634 |2.801 |0.635 |2.801 |0.635
K2-3B-98YKH.D-BS25sYon Y ]0.33410.522]0.541 |0.563 |2.243 |0.612 |2.367 |0.621 |3.390 |0.697 |2.615 |0.634 |3.049 |0.674 (3.328 |0.694
K4-3B-75YKH.D-BS10s20 X 10.296 0.183 |0.284 |0.181 | - - 10.446)0.182]0.558 [0.176 [0.508 |0.184 | - - ]0.508 |0.184
K4-3B-75YKH.D-BS10s20 Y - - 10.38410.178| - - ]0.52210.171]0.605 |[0.162 [0.577 |0.174| - - |0.577|0.174
K4-3B-75YKH.D-BS10sYon X ]0.299 |0.180|0.285 |0.179| - - 10.515|0.174]0.570 |0.177 |0.579 |0.176| - - 10.57910.176
K4-3B-75YKH.D-BS10sYon Y |0.093]0.112|0.269 [0.199| - - 10.528 |0.180]0.528 |0.180 [0.528 |0.180| - - ]0.528|0.180
K4-3B-75YKH.D-BS16s20 X 10.278 [0.191 |0.361 |0.190 | - - 10.610|0.188]1.080 [0.167 [0.693 |0.184 | - - 10.693|0.184
K4-3B-75YKH.D-BS16s20 Y |0.233|0.233]0.341 |0.212 |1.122 |0.151|0.674 |0.183 |1.338 |0.135 |0.657 |0.183 | - - |0.657|0.183
K4-3B-75YKH.D-BS16sYon X ]0.280 (0.200 |0.355 |0.189 |1.251 |0.197|0.778 |0.184 (1.326 |0.200 |0.878 [0.179| - - |0.878|0.179
K4-3B-75YKH.D-BS16sYon Y ]0.24510.232|0.333 |0.207 |1.105 |0.164 |0.905 |0.165 |1.715 |0.153 |0.893 |0.166 |1.628 |0.156 |0.893 |0.166
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Tablo E.4(Devam): i1k kat yiiksekligi fazla duvarli modellerin géreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98YKH.D-BS16s20 X 0.302 (0.310{0.336 |0.321 |1.265 |0.333 |0.734 |0.338 {1.332 |0.312 |0.767 |0.340| - - 10.767]0.340
K4-3B-98YKH.D-BS16s20 Y ]0.08310.149|0.284 |0.348 |1.164 (0.306 |0.682 |0.339 |0.815 |0.334 |0.765 (0.334 | - - 10.765]0.334
K4-3B-98YKH.D-BS16sYon X 10.238 [0.2760.342 |0.319 |1.255 |0.337 |1.366 (0.339 |1.449 |0.340 (1.504 |0.336| - - |1.504/0.336
K4-3B-98YKH.D-BS16sYon Y ]0.260|0.347|0.276 |0.353 |1.123 (0.312|1.289 |0.313 |0.858 |0.340 |1.588 [0.317|1.721 |0.320 |1.621 |0.318
K4-3B-98YKH.D-BS25s20 X 10.260 (0.309 |0.376 |0.346 [1.156 |0.348 |0.941 (0.344 |1.322 |0.332 |0.907 |0.343 | - - 10.907 |0.343
K4-3B-98YKH.D-BS25s20 Y ]0.100 |0.194 |0.373 |0.388 |1.054 (0.328 |0.821 |0.355 |1.336 |0.294 |0.954 [0.328 | - - 10.954/0.328
K4-3B-98YKH.D-BS25sYon X 10.241 (0.300 |0.351 |0.344 |1.154 |0.353 |1.347 |0.356 |1.569 |0.355 |1.679 |0.358 |1.845 (0.361 |1.679 |0.358
K4-3B-98YKH.D-BS25sYon Y |0.240|0.358 [0.356 |0.383 |1.054 |0.330 |1.336 |0.332 |1.867 |0.341 |1.469 |0.334 |1.585 |0.336 |1.884 |0.341
K7-3B-75YKH.D-BS10s20 X 10.231(0.120|0.345 (0.127 | - - |0.505|0.122 |0.847 |0.082 |0.551 |0.119| - - |0.5510.119
K7-3B-75YKH.D-BS10s20 Y |0.255]0.134|0.324/|0.138| - - (0.510/0.138| - - |0.539|0.139| - - |0.5390.139
K7-3B-75YKH.D-BS10sYon X 10.212 |0.116|0.356 |0.128 |0.972 |0.114 |0.790 (0.114 |{1.909 |0.088 |0.949 |0.114 |1.337 0.115|0.949 |0.114
K7-3B-75YKH.D-BS10sYon Y ]0.24510.133|0.330 |0.140 |0.905 |0.115|0.746 |0.120 |{1.480 |0.113 |0.832 |0.115|1.309 |0.113 |0.832 |0.115
K7-3B-75YKH.D-BS16s20 X 0.232(0.123]0.485 |0.135 |1.079 |0.120|0.736 (0.123 |1.467 |0.100 [0.805 |0.122 |1.444 |0.099 |0.805 |0.122
K7-3B-75YKH.D-BS16s20 Y ]0.2330.137|0.438 |0.149 |0.895 (0.119 |0.689 |0.141 |1.101 |0.102 |0.758 [0.131| - - 10.758(0.131
K7-3B-75YKH.D-BS16sYon X 10.232|0.123|0.466 |0.135 |1.105 |0.122 |1.128 0.122 |2.795 |0.136 |1.402 |0.124 |1.676 (0.127 |1.402 |0.124
K7-3B-75YKH.D-BS16sYon Y 10.23910.137|0.435 |0.147|0.914 |0.124 |1.002 |0.124 {1.941 |0.1101.139 |0.123 |{1.335|0.123 |1.139 |0.123
K7-3B-98YKH.D-BS16s20 X 0.232(0.216|0.323 |0.234 |0.940 |0.239 |0.643 (0.237|1.122 |0.232 |0.711 |0.235| - - 10.711]0.235
K7-3B-98YKH.D-BS16s20 Y ]0.301|0.236 |0.349 |0.244 |0.998 (0.245 |0.655 |0.252 [1.071 |0.209 |0.728 [0.254 | - - 10.728/0.254
K7-3B-98YKH.D-BS16sYon X 0.203 (0.205|0.332 |0.237|0.933 |0.241 |1.141 (0.246 |2.133 |0.276 {1.324 |0.251 |1.507 |0.254 |1.454 |0.252
K7-3B-98YKH.D-BS16sYon Y ]0.2700.233|0.348 |0.250 |1.027 |0.250|1.157 |0.253 |1.548 |0.257 |1.366 (0.250 |1.522 |0.256 [1.392 |0.251
K7-3B-98YKH.D-BS25s20 X 10.192 (0.211|0.421 |0.252 [0.969 |0.255 |[0.793 |0.249 |1.243 |0.238 [0.891 |0.252 | - - |0.8910.252
K7-3B-98YKH.D-BS25s20 Y |0.2750.243 |0.444 10.263 |1.060 |0.259 |0.884 |0.267 |1.155 |0.257 |0.979 |0.265 | - - 10.9790.265
K7-3B-98YKH.D-BS25sYon X 10.200 (0.215|0.409 (0.253 [0.957 |0.256 (1.419 |0.268 (2.259 |0.295 (1.402 |0.268 (1.505 |0.271 (1.899 |0.284
K7-3B-98YKH.D-BS25sYon Y 10.24210.239|0.399 |0.269 [1.077 |0.269 |1.312 |0.268 {2.121 |0.278 |1.416 (0.270|1.547 |0.273 |1.730 |0.278
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Tablo E.5: 11k katta tasiyict duvar bulunmayan modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K2-3B-75YKD.D-BS10s20 X |0.416 0.404 |0.34510.401| - - 10.720]0.400 |0.488 |0.404 |0.791 |0.398 | - - 10.791]0.398
K2-3B-75YKD.D-BS10s20 Y ]0.300 |0.386 |0.408 |0.410| - - 10.783]0.388 |0.658 |0.392 |0.622 [0.435| - - 10.62210.435
K2-3B-75YKD.D-BS10sYon X |0.365 (0.408 |0.312 |0.389| - - ]0.847]0.405|0.472 |0.411|0.901 [0.404 | - - 10.901 |0.404
K2-3B-75YKD.D-BS10sYon Y ]0.301|0.387|0.390 |0.407 | - - ]0.908|0.394 |0.729 |0.441 |0.711 [0.440| - - 10.711/0.440
K2-3B-75YKD.D-BS16s20 X |0.411(0.428|0.375(0.427 | - - ]0.98210.419|0.500 |0.429 |0.875 [0.421| - - 10.8751(0.421
K2-3B-75YKD.D-BS16s20 Y ]0.321|0.422|0.429 |0.434| - - |1.054]0.403 |0.750 |0.410|0.714 [0.465| - - 10.714 |0.465
K2-3B-75YKD.D-BS16sYon X |0.401 (0.429|0.365 |0.428 | - - |1.151)0.417|0.472 |0.430|1.008 [0.420| - - |1.008 |0.420
K2-3B-75YKD.D-BS16sYon Y (0.3180.424 |0.372|0.437 | - - |1.122|0.405 |0.693 |0.475|0.720 |0.476 | - - |0.72010.476
K2-3B-98YKD.D-BS16s20 X 10.344 |0.650 |0.505 |0.667 (2.023 |0.690 (1.416 |0.669 | - - |1.648 |0.676| - - |1.64810.676
K2-3B-98YKD.D-BS16s20 Y |0.330|0.578 |0.616 |0.620 |2.437 |0.689 |1.598 |0.631 |3.152 |0.629 |1.741 |0.640| - - |1.741]/0.640
K2-3B-98YKD.D-BS16sYon X |0.317 |0.630(0.459 |0.676 [1.960 |0.700 |2.424 |0.721|3.817 |0.786 {2.174 |0.710 |2.924 |0.721 |3.567 |0.768
K2-3B-98YKD.D-BS16sYon Y 10.3340.577|0.548 |0.612 |2.395 (0.694 |2.449 |0.698 |4.494 |0.812 |2.315 |0.687 |2.931 |0.741 3.440 |0.784
K2-3B-98YKD.D-BS25520 X 10.322 |0.663|0.450 |0.702 |1.965 |0.712 [2.036 [0.716| - - |2.1220.720| - - |2.122]0.720
K2-3B-98YKD.D-BS25s20 Y ]0.321]0.598 |0.553 |0.634 |2.285 |0.700 |2.178 |0.692 (3.268 |0.699 |2.178 0.692 |2.964 |0.724 |2.178 |0.692
K2-3B-98YKD.D-BS25sYon X 10.263 |0.629 |0.361 |0.679 [1.839 |0.719 |2.256 (0.741 |3.684 |0.841 [2.672 |0.769 |2.911 |0.773 |3.387 |0.817
K2-3B-98YKD.D-BS25sYon Y ]0.303 |0.584 /0.493 |0.623 |2.241 [0.702 |2.326 |0.710 | - - |2.583]0.734 |2.862 |0.762 |3.333 |0.808
K4-3B-75YKD.D-BS10s20 X |0.272(0.202|0.272 |0.202 | - - ]0.505]0.219|1.058 |0.188 |0.576 [0.202 | - - 10.576(0.202
K4-3B-75YKD.D-BS10s20 Y ]0.079]0.103 |0.245 |0.214 |1.004 (0.181 |0.531 |0.208 |1.245 |0.141 |0.538 [0.208 | - - 10.538/0.208
K4-3B-75YKD.D-BS10sYon X 0.274 (0.202 |0.274 /0.202 [1.167 |0.204 |0.595 (0.203 |1.220 |0.204 [0.685 |0.205 | - - 10.685 |0.205
K4-3B-75YKD.D-BS10sYon Y ]0.079|0.103 |0.246 |0.215 (1.019 (0.192|0.631 |0.208 | - - 10.646|0.208 | - - 10.646 |0.208
K4-3B-75YKD.D-BS16s20 X 10.244|0.208 |0.387 |0.222 |1.155 |0.208 [0.709 (0.220 [1.245 |0.194 [0.762 |0.215| - - |0.762]0.215
K4-3B-75YKD.D-BS16s20 Y |0.141]0.187|0.327|0.232 |0.975 |0.198 |0.750 |0.205 |1.458 |0.145|0.719 |0.206 | - - |0.719]0.206
K4-3B-75YKD.D-BS16sYon X 10.245|0.211 |0.388 |0.224 |1.156 |0.221 [0.853 |0.216 [1.460 [0.210 [0.924 |0.217 | - - |0.92410.217
K4-3B-75YKD.D-BS16sYon Y ]0.1410.187|0.327 |0.233 |0.987 [0.206 |0.894 |0.206 | - - 10.917|0.206 (1.474 /0.202 |0.917 |0.206
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Tablo E.5(Devam): i1k katta tasiyic1 duvar bulunmayan modellerin géreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi Yon|D(%)] F |D(%)] F |D(%)| F |D (%) D(%)] F |[D(%)] F [D(%)] F |D(%)] F

K4-3B-98YKD.D-BS16s20 X 0.266 (0.328 |0.400 |0.361 |1.405 |0.370|0.892 |0.376 |1.963 |0.346 [0.958 |0.378| - - 10.958/0.378
K4-3B-98YKD.D-BS16s20 Y ]0.08810.170|0.287 |0.366 |1.099 (0.364 |0.812 |0.360 [1.537 |0.294 |0.824 [0.360| - - 10.824/0.360
K4-3B-98YKD.D-BS16sYon X 0.279 (0.337]0.390 |0.364 |1.395 |0.375 (1.864 [0.386| - - 11.931]0.388 |2.132 |0.394 |1.998 |0.390
K4-3B-98YKD.D-BS16sYon Y ]0.2490.357|0.285 |0.366 (1.080 (0.369 |1.446 |0.376| - - 11.491|0.377|1.616 |0.380|1.857 |0.386
K4-3B-98YKD.D-BS25s20 X 10.260 (0.346|0.420 |0.385 |1.331 |0.389 |1.260 (0.387|2.135 |0.357(1.188 |0.391 |1.992 |0.381 |1.188 |0.391
K4-3B-98YKD.D-BS25520 Y ]0.0880.185|0.369 |0.397 |0.731 [0.426|0.731 |0.426 |0.731 |0.426 |0.731 [0.426 |0.731 |0.426 |0.731 |0.426
K4-3B-98YKD.D-BS25sYon X 0.242 |0.337]0.398 |0.386 {1.313 |0.392 (1.804 (0.404 | - - |1.938]0.408 [2.050 [0.411 |2.295 |0.422
K4-3B-98YKD.D-BS25sYon Y - - |0.41910.398| - - |1.562|0.396 |0.482 |0.403 |2.455 |0.402 | - - |2.4550.402
K7-3B-75YKD.D-BS10s20 X 10.243 |0.123|0.332 (0.130 [0.993 |0.093 [0.600 |0.129 (1.637 |0.074 [0.654 |0.126 (1.369 |0.092 [0.654 |0.126
K7-3B-75YKD.D-BS10s20 Y |0.257|0.138 |0.328 |0.143 |0.882 |0.108 |0.542 |0.146 |1.187 |0.084 |0.578 |0.143 |1.222 |0.083 |0.578 |0.143
K7-3B-75YKD.D-BS10sYon X 0.245(0.124 |0.334 |0.130 {1.174 |0.125 |1.013 [0.124| - - ]1.192]0.125(1.799 |0.128 |]1.192 |0.125
K7-3B-75YKD.D-BS10sYon Y ]0.24510.137|0.334 |0.144 |0.941 |0.130|0.816 |0.130 |1.424 |0.129 |0.763 |0.131 |{1.334 |0.129 |0.763 |0.131
K7-3B-75YKD.D-BS16s20 X 0.249(0.127]0.535|0.135 |1.464 |0.129 [0.964 [0.128 | - - |1.071|0.129| - - ]1.071]0.129
K7-3B-75YKD.D-BS16s20 Y 10.248| - 10.465(0.153| - - 10.733]0.142 |1.699 |0.088 |0.822 [0.138| - - 10.822]0.138
K7-3B-75YKD.D-BS16sYon X 0.253 |0.128 |0.540|0.136 {1.451 |0.129 |1.612 [0.131| - - ]1.9510.134 {2.291 |0.139 |1.987 |0.135
K7-3B-75YKD.D-BS16sYon Y ]0.2360.141|0.450 |0.152 |1.058 [0.135|1.237 |0.135 |2.434 |0.124 |1.379 (0.136 |{1.594 |0.138 |1.415 |0.136
K7-3B-98YKD.D-BS16s20 X |0.268 (0.250(0.349 |0.264 [1.186 |0.284 |0.798 |0.275|1.431 |0.281 |0.890 |0.276| - - 10.8900.276
K7-3B-98YKD.D-BS16s20 Y ]0.3290.262 |0.359 |0.265 |1.074 (0.280 |0.706 |0.272 |0.533 |0.275 |0.655 (0.272| - - 10.655(0.272
K7-3B-98YKD.D-BS16sYon X 10.239(0.245|0.386 |0.270(1.182 |0.286 |1.503 (0.298 |2.914 |0.351 |1.718 |0.302 |1.902 |0.309 |1.963 |0.312
K7-3B-98YKD.D-BS16sYon Y ]0.305|0.271|0.366 [0.281| - - 11.330 - - - - - - |1.445| -

K7-3B-98YKD.D-BS25s520 X 10.245|0.257|0.459 (0.286 [1.164 |0.300 {1.021 (0.294 |1.562 (0.291 [1.143 |0.299 | - - 11.143]0.299
K7-3B-98YKD.D-BS25s520 Y |0.295|0.282 |0.480 |0.305 |1.466 |0.320|1.195 |0.317|1.709 |0.323 |1.209 |0.317 | - - |1.209]0.317
K7-3B-98YKD.D-BS25sYon X 10.230 (0.255|0.480 (0.292 |1.141 |0.302 ({1.909 |0.326 (2.945 |0.373 (1.677 |0.319 (1.927 |0.327 |2.445 |0.347
K7-3B-98YKD.D-BS25sYon Y ]0.295|0.284 0.466 |0.306 |1.466 (0.322 |2.009 |0.332 |{1.909 |0.330 |2.109 (0.334 |2.195 |0.336 2.281 |0.337
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Tablo E.6: 11k kat yiiksekligi fazla ve ilk katta tastyict duvar bulunmayan modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2

Modellerin Adi Yon|D(%)| F |D(%) F |D(%) F |D(%)| F |[D(%)| F |[D(%) F |D(%)|F|D(%)| F
K2-3B-75YKDH.D-BS10s20 X | - | - lo397)p.285] - | - |0.810]0.277/0.500 [0.283]0.893 [0.275| - |-[0.893 Jo.275
K2-3B-75YKDH.D-BS10s20 Y [0.4431]0.3020.402[0.302] - | - J0.857/0.330]0.588]0.327]0.960 [0.330] - [-]0.960 [0.330
K2-3B-75YKDH.D-BS10sYon | X | - | - [0.387[0.286] - | - 10.9611(0.276/0.4960.285[1.069 [0.274| - [-|1.069 |0.274
K2-3B-75YKDH.D-BS10sYon | Y ]0.371]0.3001(0.402[0.309] - | - l0.9910.318]0.5880.313[1.146 [0.320] - [-|1.146 [0.320
K2-3B-75YKDH.D-BS16520 X 10.45210.309]0.359(0.309] - | - [1.103]0.2970.483 [0.309[1.010]0.299] - |-]1.010 |0.299
K2-3B-75YKDH.D-BS16520 Y [0.254]0.2800.254 [0.280] - | - Jo.464[0.321]0.278]0.284]0.485 [0.326] - |-[o.485 [0.326
K2-3B-75YKDH.D-BS16sYon | X |0.438]0.304/0.376[0.304| - | - [1.306/0.279/0.469 [0.304[1.182]0.282] - [-[1.182 |o.282
K2-3B-75YKDH.D-BS16sYon | Y | - | - [0.386[0.321] - | - [1.224(0.337/0.573/0.327[1.255 [0.338| - [-|1.255 [0.338
K2-3B-98YKDH.D-BS16520 X 10.365]0.523(0.458 [0.549 [2.256 |0.565 [1.109 0.580 [1.109 [0.580 [1.357 [0.541| - |-[1.357 |o.541
K2-3B-98YKDH.D-BS16520 Y [0.261]0.409|0.410|0.476] - | - [1.0710.521]1.838]0.533[1.154 [0.524| - |-[1.154 |0.524
K2-3B-98YKDH.D-BS16sYon | X |0.306 |0.475 |0.451 [0.527 [2.103 [0.573 [2.196 [0.575 [2.258 |0.576 [2.878 [0.578 | - [-[2.878 [0.578
K2-3B-98YKDH.D-BS16sYon | Y |0.345 |0.458 |0.492 0.490 [3.228 [0.574 [2.329 [0.557[2.701 |0.571 [2.391 [0.560| - [-[3.073 [0.574
K2-3B-98YKDH.D-BS25520 X 10.324]0.517(0.448 [0.563 [2.060 [0.590 [1.905 [0.585 [2.370 [0.596 [2.029 [0.589| - |-[2.029 |0.589
K2-3B-98YKDH.D-BS25520 Y [0.314]0.472 0500 0.521] - | - [2.144|0.570]2.609 ]0.544 [2.051 0.565] - [-[2.051 |0.565
K2-3B-98YKDH.D-BS25sYon | X |0.300]0.494|0.373 0527 [1.985 [0.584 [2.140 0.589 [2.451 [0.599 [2.916 [0.602| - [-]2.916 |0.602
K2-3B-98YKDH.D-BS25sYon | Y |0.326/0.47010.457 [0.504 [2.661 [0.597 [2.196 [0.575 [2.723 [0.599 [2.599 [0.596 | - [-[2.971 |o.602
K4-3B-75YKDH.D-BS10s20 X [0.282]0.168]0.233 [0.161] - | - |0.419]0.176[0.556 0.190]0.469 [0.177] - |-o.a69 J0.177
K4-3B-75YKDH.D-BS10s20 Y [0.0801]0.0840.219 |0.170] - | - Jo.4110.180]0.431]0.1790.418 |0.179] - -|o.418 |0.179
K4-3B-75YKDH.D-BS10sYon | X |0.280]0.171(0.238[0.165] - | - 0.487]0.182]0.529]0.182]0.570]0.190] - [-]o.570 |o.190
K4-3B-75YKDH.D-BS10sYon | Y [0.083/0.08810.223(0.176]| - | - 10.493(0.1920.493 [0.192]0.493 0.192] - [-]0.493 Jo.192
K4-3B-75YKDH.D-BS16520 X 10.243]0.178]0.326 [0.187] - | - 10.679]0.183(1.032 [0.169|0.658 [0.182] - |-[0.658 |0.182
K4-3B-75YKDH.D-BS16520 Y [0.1321]0.145|0.298 0.194] - | - 0.597|0.207]0.597 [0.207 [0.563 [0.203] - |-|0.563 |0.203
K4-3B-75YKDH.D-BS16sYon | X |0.256/0.1750.339 0.183 [1.227 [0.193]0.738 [0.182 [1.418 [0.196 |0.837 [0.182| - |-[0.837 |0.182
K4-3B-75YKDH.D-BS16sYon | Y [0.132]0.144(0.298(0.194] - | - 10.696(0.196]0.630/0.200(0.696 [0.196| - |-|0.696 [0.196
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Tablo E.6(Devam): i1k kat yiiksekligi fazla ve ilk katta tasiyic1 duvar bulunmayan modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98YKDH.D-BS16s520 0.280 |0.279 |0.363 |0.301 |1.276 |0.331 |0.612 |0.332 |0.380 |0.304 |0.745 |0.340 | - - 10.7450.340
K4-3B-98YKDH.D-BS16s20 0.083 |0.137 |0.236 |0.298 | - - 10.650]0.33910.750 [0.342 |0.733 |0.341| - - |0.733]0.341
K4-3B-98YKDH.D-BS16sYon 0.231 |0.254 |0.305 |0.287 |1.245 |0.336 |1.328 |0.337 |1.411 |0.338 |]1.467 |0.339| - - [1.467|0.339
K4-3B-98YKDH.D-BS16sYon 0.253 |0.309 |0.220 |0.297 | - - ]1.033|0.342]0.801 [0.349 |1.215 |0.336| - - [1.2150.336
K4-3B-98YKDH.D-BS25520 - - 10.44210.356| - - 10.97410.329]0.608 |0.366 (1.173 |0.330| - - [1.173]0.330
K4-3B-98YKDH.D-BS25s20 0.083 |0.150 |0.310 |0.344 |1.057 |0.329|0.791 |0.371 |1.306 |0.294 |0.940 |0.329| - - |0.9400.329

K4-3B-98YKDH.D-BS25sYon
K4-3B-98YKDH.D-BS25sYon

0.21410.264 10.311 |0.310|1.141 |0.354 {1.335 |0.357 |1.556 |0.361 |1.667 |0.362 |1.860 |0.363 |1.667 |0.362
0.204 |0.308 |0.301 |0.347{1.049 |0.333 |1.325 |0.336 |1.851 |0.346 |1.463 |0.338 |1.574 [0.341 |1.851 (0.346

K7-3B-75YKDH.D-BS10s20 0.207|0.112|0.281 |0.117| - - |0.435]0.121|0.846 |0.083 |0.501 |0.119| - - |0.5010.119
K7-3B-75YKDH.D-BS10s20 0.212 |0.121|0.256 |0.126| - - |0.446|0.131|0.725|0.100 |0.468 |0.131| - - |0.468|0.131
K7-3B-75YKDH.D-BS10sYon 0.20710.113 0.276 |0.123 |0.961 [0.119]0.778 |0.124 | - - 10.938]0.119(1.326 |0.115|0.938 |0.119

K7-3B-75YKDH.D-BS10sYon
K7-3B-75YKDH.D-BS16s20

0.209 |0.122 /0.257 |0.128 |0.884 |0.114 |0.717 |0.121 |1.461 |0.112 |0.825 |0.115|1.285 |0.112 |0.825 |0.115
0.21410.118 |0.397 |0.129 |1.036 (0.120 |0.648 |0.124 |1.447 |0.108 |0.762 |0.121 {1.424 |0.108 |0.762 |0.121

K7-3B-75YKDH.D-BS16s20 0.211 |0.128 |0.348 |0.137 |0.857 |0.117 |0.602 |0.135 |1.062 |0.101 |0.690 |0.129| - - 10.6900.129
K7-3B-75YKDH.D-BS16sYon 0.190 |0.113 |0.401 |0.130 |1.063 |0.122 |1.108 |0.123 |2.729 |0.136 |1.382 |0.125 |1.656 |0.128 |1.382 |0.125
K7-3B-75YKDH.D-BS16sYon 0.204 /0.127 |0.350 |0.137 |0.879 |0.124 |0.967 |0.124 | - - [1.094|0.123|1.289 |0.123 |1.094 |0.123
K7-3B-98YKDH.D-BS16s20 0.221 |0.208 [0.312 |0.226 |0.929 |0.237 |0.609 |0.233 |1.111 |0.232|0.701 |0.233 | - - |0.701|0.233
K7-3B-98YKDH.D-BS16s20 0.259 |0.226 |0.305 |0.236 |0.967 |0.248 |0.578 |0.252 |1.058 |0.216 |0.647 |0.248 | - - |0.647|0.248

K7-3B-98YKDH.D-BS16sYon
K7-3B-98YKDH.D-BS16sYon
K7-3B-98YKDH.D-BS25s20
K7-3B-98YKDH.D-BS25s20
K7-3B-98YKDH.D-BS25sYon
K7-3B-98YKDH.D-BS25sYon

0.198 |0.197|0.315 |0.229 |0.941 (0.242 |1.150 |0.248 |2.115 |0.275 |1.333 |0.253 |1.463 |0.256 [1.411 |0.255
0.23210.219|0.336 |0.243 |0.936 (0.251 |{1.093 |0.250 |1.510 |0.254 |1.302 |0.253 |1.458 |0.254 |1.354 |0.252
0.192 |0.206 |0.412 |0.244 |0.960 |0.254 |0.784 |0.249|1.234 |0.232 |0.881 |0.252 | - - |0.881]0.252
0.229|0.230|0.386 |0.259 |0.992 |0.262 |0.757 |0.263 |1.110 |0.261 |0.855 |0.261| - - |0.8550.261
0.185|0.202 |0.380 |0.251 |0.928 |0.255 |1.397 |0.265 |2.259 |0.296 |1.371 |0.265 |1.502 |0.271 |1.893 |0.283
0.246 |0.234 /0.334 |0.252 |0.980 (0.263 |1.234 |0.265 |1.900 |0.273 |1.283 |0.266 |1.459 |0.270 |1.616 |0.273

< | X[<|IX|<[X|<|X|[<|X|<|[X|<|X|<|X|<|X|<|X|<|X|<[X
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Tablo E.7: Kirissiz ortalama kapali ¢ikmali modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |[D(%)] F |D(%)| F |D(%) F
K2-3B-75KC10.0-BS10s20 X 0.409 (0.334|0.542 /0.340 |2.462 |0.361 |1.502 |0.352 {1.837 |0.355 [1.525 |0.352| - - ]1.5250.352
K2-3B-75KC10.0-BS10s20 Y ]0.255|0.313 0.469 |0.351| - - |1.147]0.356 |1.612 |0.361 |0.880 [0.371| - - 10.8801(0.371
K2-3B-75KC10.0-BS10sYon X 10.342 |0.328|0.431 ]0.335(1.971 |0.356 |1.480 (0.352{1.391 |0.351 |{1.458 |0.352 |3.042 |0.364 |1.458 |0.352
K2-3B-75KC10.0-BS10sYon Y ]0.240|0.305 |0.441 |0.358 | - - ]1.334]0.361 |1.669 |0.365 |1.021 [0.386| - - ]1.021/0.386
K2-3B-75KC10.0-BS16s20 X 0.352 (0.337]0.495 |0.345 |1.942 |0.364 |1.727 |0.362 |1.585 |0.361 [1.406 |0.360| - - |1.406 |0.360
K2-3B-75KC10.0-BS16s20 Y ]0.268 |0.339|0.518 |0.372| - - |1.465]0.377|1.875|0.382 |0.965 0.392| - - 10.965 |0.392
K2-3B-75KC10.0-BS16sYon X 0.224 |0.302 |0.349 |0.334 1.296 |0.357 |1.421 |0.358 |0.938 |0.352 [1.099 |0.355| - - ]1.099 |0.355
K2-3B-75KC10.0-BS16sYon Y (0.277]0.351|0.491|0.378| - - |1.804|0.386|1.938 |0.385|1.107 |0.410| - - |1.107|0.410
K2-3B-98KC10.0-BS16s20 X 10.357 (0.501 |0.625 (0.544 [{1.964 |0.584 (1.509 |0.569 (3.411 |0.484 (1.750 |0.576 (2.875 |0.625 (1.750 |0.576
K2-3B-98KC10.0-BS16s20 Y |0.313]0.483|0.661 |0.551|2.429 |0.633 |1.492 |0.585 |3.340 |0.558 |1.733 |0.597 |2.992 |0.604 |1.733 |0.597
K2-3B-98KC10.0-BS16sYon X 0.320 (0.481 |0.604 |0.538 [1.916 |0.583 |2.559 (0.612 |3.657 |0.677 |2.238 |0.596 |2.854 (0.627 |3.631 |0.676
K2-3B-98KC10.0-BS16sYon Y ]0.291]0.466 0.591 |0.537 |1.904 |0.600 |2.547 |0.636 |4.234 |0.776 |2.279 |0.620 |2.922 |0.663 3.591 |0.723
K2-3B-98KC10.0-BS25520 X 10.315(0.512|0.556 |0.565 [1.895 |0.607 |2.110 (0.616 |3.610 |0.542 |2.136 |0.617 |2.940 (0.612 |2.136 |0.617
K2-3B-98KC10.0-BS25520 Y ]0.305 |0.505 |0.599 |0.588 |2.287 |0.667 |2.073 |0.655 (3.519 |0.625 |2.180 (0.661 |2.957 |0.632 |2.180 |0.661
K2-3B-98KC10.0-BS25sYon X ]0.299 (0.496 |0.504 |0.546 [1.897 |0.598 |2.406 (0.623 |3.478 |0.690 (2.781 |0.644 |2.942 |0.654 |3.504 |0.692
K2-3B-98KC10.0-BS25sYon Y ]0.28310.487|0.562 |0.559 |1.874 (0.624 |2.357 |0.653 |4.258 |0.821 |2.651 (0.675 |2.839 |0.690 (3.455 |0.750
K4-3B-75KC10.0-BS10s20 X 10.323 0.123|0.412 |0.131 |1.440 |0.129|0.747 0.147 |1.462 |0.121 |0.792 |0.146| - - 10.792/0.146
K4-3B-75KC10.0-BS10s20 Y ]0.117]0.091|0.318 |0.154 |1.390 (0.150 |0.720 |0.162 {1.613 |0.126 |0.809 [0.162 | - - 10.809 |0.162
K4-3B-75KC10.0-BS10sYon X 10.326 [0.123|0.415]0.131 |1.531 |0.142 |0.861 |0.145|1.598 |0.143 |0.951 |0.146| - - 10.951/0.146
K4-3B-75KC10.0-BS10sYon Y ]0.118 |0.091|0.319 |0.155 |1.413 |0.156 |0.899 |0.163 |1.859 |0.160 |0.966 (0.163 |2.060 |0.154 |0.966 |0.163
K4-3B-75KC10.0-BS16s20 X 10.293 |0.126 |0.561 (0.146 (1.521 |0.153 {1.007 |0.158 [1.767 |0.114 {1.052 |0.158 | - - |1.052]0.158
K4-3B-75KC10.0-BS16s20 Y |0.22710.124 |0.462 |0.142 |1.416 |0.139 |1.009 |0.145|1.620 |0.117|1.019 |0.145| - - 11.0190.145
K4-3B-75KC10.0-BS16sYon X 10.295 |0.126 |0.585 |0.148 (1.567 |0.165 (1.187 |0.160 (1.790 |0.158 (1.210 |0.161 (2.237 |0.146 |1.210 |0.161
K4-3B-75KC10.0-BS16sYon Y ]0.2260.153|0.405 |0.169 |1.387 |0.175|1.253 |0.174 |2.414 |0.163 |1.297 |0.175|2.101 |0.174 |1.297 |0.175
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Tablo E.7(Devam): Kirissiz ortalama kapali ¢cikmali modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC10.0-BS16520 X |0.348 0.2240.437 10.240 |1.531 |0.286 |1.129 (0.277 |2.223 |0.243 |1.174 |0.278 |2.201 (0.250 |1.174 |0.278
K4-3B-98KC10.0-BS16520 Y ]0.090|0.121|0.388 |0.289 |1.325 (0.314 |0.968 |0.308 |1.950 |0.262 |0.990 [0.308 | - - 10.990|0.308
K4-3B-98KC10.0-BS16sYon X 10.326 (0.217]0.438 |0.239 |1.621 |0.325 |2.246 (0.338 |2.268 |0.338 [2.224 |0.337 |2.492 (0.344 |2.224 /0.337
K4-3B-98KC10.0-BS16sYon Y 10.27710.271|0.371 |0.288 |1.308 [0.314 |1.871 |0.330 {2.996 |0.385 |1.911 (0.332 |2.058 |0.338 |2.353 |0.352
K4-3B-98KC10.0-BS25520 X 10.299 (0.224 ]0.633 |0.269 [1.437 |0.291 |1.325 (0.289 |2.464 |0.252 {1.392 |0.290 |2.151 (0.288 |1.392 |0.290
K4-3B-98KC10.0-BS25520 Y ]0.090|0.134 |0.384 |0.309 |1.299 (0.332|1.187 |0.330 |2.014 |0.293 |1.299 (0.332 |1.946 |0.300 [1.299 |0.332
K4-3B-98KC10.0-BS25sYon X 10.277|0.218 |0.590 |0.266 [1.416 |0.292 |2.085 (0.308 |3.380 |0.357 {2.175 |0.311 |2.197 (0.311 |2.442 |0.320
K4-3B-98KC10.0-BS25sYon Y (0.253]0.279 |0.444 10.308 |1.299 |0.329 |1.873 |0.348 |3.072 |0.404 |1.835 |0.347 |2.052 |0.357 |2.549 |0.384
K7-3B-75KC10.0-BS10s20 X 10.266 (0.095 |0.404 (0.102 |1.154 |0.086 [0.786 |0.108 (1.751 |0.081 [0.710 |0.108 (1.537 |0.085 [0.710 |0.108
K7-3B-75KC10.0-BS10s20 Y |0.2340.090 0.548 |0.101 (1.213 |0.088 |0.823 |0.102 | - - 0.892|0.102 |1.405 |0.071|0.892 |0.102
K7-3B-75KC10.0-BS10sYon X |0.265 (0.094 |0.449 |0.104 |1.520 |0.115 |1.321 [0.113| - - 11.2750.113 |2.255 |0.125|1.275 |0.113
K7-3B-75KC10.0-BS10sYon Y ]0.2320.090 |0.431 |0.100 [1.319 (0.104 |]1.304 |0.104 | - - |1.4870.104 [1.977 |0.106 |1.487 |0.104
K7-3B-75KC10.0-BS16s20 X 0.245(0.096 |0.701 |0.114 {1.435|0.113 1.129 0.118| - - ]1.053]0.117{1.818 |0.101 |1.053 |0.117
K7-3B-75KC10.0-BS16520 Y ]0.2210.092 |0.733 |0.107 [1.336 [0.109|1.152 |0.109 | - - |1.285(0.109| - - |1.2850.109
K7-3B-75KC10.0-BS16sYon X |0.258 [0.097|0.722|0.114 {1.490 |0.122 |1.668 [0.124 | - - |1.7750.126 2.365 |0.136 |1.775 |0.126
K7-3B-75KC10.0-BS16sYon Y 10.2260.092 |0.736 |0.108 |1.325 |0.110|1.754|0.112 {3.236 |0.111 |1.843 |0.113 |2.057 |0.115 |1.843 |0.113
K7-3B-98KC10.0-BS16520 X 0.271 (0.200 |0.361 |0.213 |1.254 |0.244 |0.922 |0.236 |1.483 |0.197 |0.986 |0.237 | - - 10.986 |0.237
K7-3B-98KC10.0-BS16s20 Y ]0.290|0.185|0.341 |0.191 |1.218 0.198 |0.983 |0.212 {1.433 |0.131 |0.892 (0.211 |{1.402 |0.187|0.892 |0.211
K7-3B-98KC10.0-BS16sYon X 10.253 (0.197|0.422 |0.220 |1.264 |0.246 |1.631 |0.256 |2.886 |0.290 [1.830 |0.261 |1.998 (0.266 |2.044 |0.267
K7-3B-98KC10.0-BS16sYon Y ]0.283|0.185|0.344 |0.194 (1.262 (0.217|1.737 |0.222| - - 11.752]0.222 |2.012 |0.226 |1.874 |0.224
K7-3B-98KC10.0-BS25520 X 10.243 |0.205 |0.460 (0.232 {1.238 |0.257 {1.136 (0.255 [1.621 (0.229 [1.213 |0.257 | - - |1.213]0.257
K7-3B-98KC10.0-BS25520 Y (0.25910.191|0.412 |0.211|1.259|0.227|1.208 |0.227 |1.555 |0.219|1.136 {0.226 |1.555 |0.219|1.136 |0.226
K7-3B-98KC10.0-BS25sYon X - - |0.47510.236| - - |1.975|0.281|0.812 |0.248 |12.480 |0.294 | - - |2.4800.294
K7-3B-98KC10.0-BS25sYon Y ]0.263|0.193 |0.400 |0.212 [1.242 (0.230|1.962 |0.239| - - 11.671]0.235(1.992 |0.239 |12.298 |0.241
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Tablo E.8: Kirissiz ortalama kapali ¢ikmali duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |[D(%)] F |D(%)| F |D(%) F
K2-3B-75KC10.D-BS10s20 X 10.342 |0.466 |0.456 |0.456 2.099 |0.379 |1.256 (0.369 {1.471 |0.372 {1.271 |0.370| - - 11.271]0.370
K2-3B-75KC10.D-BS10s20 Y ]0.266|0.423 |0.498 |0.464 | - - |1.248|0.420 |2.051 |0.442 |0.980 0.426 | - - 10.980/0.426
K2-3B-75KC10.D-BS10sYon X 0.335(0.457|0.442 10.452 {2.103 |0.377 |1.514 |0.369 |1.487 |0.369 [1.496 |0.369 | - - |1.496 |0.369
K2-3B-75KC10.D-BS10sYon Y ]0.2600.414|0.483 |0.458 | - - |1.44310.425|2.113 |0.446 |1.130 [0.436| - - ]1.1300.436
K2-3B-75KC10.D-BS16s20 X 0.328 [0.475|0.507 |0.480 (2.114 |0.392 |1.739 (0.386 |1.543 |0.384 [1.436 |0.382 | - - |1.436]0.382
K2-3B-75KC10.D-BS16s20 Y ]0.268 |0.438 |0.568 |0.476| - - |1.655]0.441 |2.255 |0.463 |1.043 [0.439| - - |1.043]0.439
K2-3B-75KC10.D-BS16sYon X 0.330(0.471|0.535]0.475(2.116 |0.393 |2.143 |0.394 |1.482 |0.383 [1.678 |0.386| - - 11.678]0.386
K2-3B-75KC10.D-BS16sYon Y |0.08810.226 |0.196 |0.406| - - |0.678 |0.465/|0.759|0.418 |0.419 |0.462 | - - |0.419/0.462
K2-3B-98KC10.D-BS16s20 X 10.328 |0.473/0.507 [0.478 {2.114 |0.390 (1.739 |0.384 |1.543 |0.382 {1.436 |0.381 | - - |1.436|0.381
K2-3B-98KC10.D-BS16s20 Y |0.308 |0.570 |0.683 |0.630 |2.263 |0.671 |1.594 |0.619 | - - |1.808 |0.6342.960 |0.742 |1.808 |0.634
K2-3B-98KC10.D-BS16sYon X |0.251 |0.588|0.577 |0.696 [1.920 |0.620 |2.612 |0.638 |3.780 |0.666 [2.228 |0.628 |2.827 |0.643 |3.719 |0.665
K2-3B-98KC10.D-BS16sYon Y ]0.312]0.571|0.643 |0.619 |2.212 |0.671 |2.640 |0.715 |4.171 |0.849 |2.292 |0.679 |2.939 |0.741 3.555 |0.821
K2-3B-98KC10.D-BS25s20 X 0.279 (0.640(0.532 |0.719 [1.890 |0.645 |2.052 (0.649 |7.023 |0.212 |2.165 |0.651 |2.922 |0.633 |2.165 |0.651
K2-3B-98KC10.D-BS25s20 Y ]0.315]0.598 |0.637 |0.648 |2.173 |0.688 |2.137 |0.685 (3.495 |0.720 |2.244 |0.695 |2.923 |0.730 |2.244 |0.695
K2-3B-98KC10.D-BS25sYon X 0.279 |0.638 |0.499 |0.712 |1.892 |0.726 |2.392 |0.729 |3.535 |0.767 |2.749 |0.735 |2.892 |0.741 |3.463 |0.765
K2-3B-98KC10.D-BS25sYon Y 10.283]0.571|0.576 |0.632 |2.114 |0.685 |2.435 |0.718 |4.114 |0.882 |2.614 |0.740 |2.864 |0.765 (3.399 |0.841
K4-3B-75KC10.D-BS10s20 X 0.304 (0.153|0.371]0.160 |1.421 |0.125|0.729 |0.163 |1.421 |0.125 |0.773 |0.164 | - - 10.773/0.164
K4-3B-75KC10.D-BS10s20 Y ]0.114]0.138 |0.292 |0.238 |1.119 (0.166 |0.605 |0.196 [1.298 |0.135 |0.650 0.197 | - - 10.650/0.197
K4-3B-75KC10.D-BS10sYon X 0.307 (0.153]0.374 ]0.160 [1.490 |0.147 |0.865 |0.161 |1.535 |0.147 |0.910 |0.156 | - - 10.910/0.156
K4-3B-75KC10.D-BS10sYon Y ]0.115]0.139|0.293 |0.238 |1.097 [0.174 |0.718 |0.198 |1.611 |0.143 |0.740 [0.198 | - - 10.7400.198
K4-3B-75KC10.D-BS16s20 X 10.296 0.158 |0.519 (0.172 {1.457 |0.158 |0.966 (0.169 [1.725 |0.117 [0.988 |0.169 | - - |0.988/0.169
K4-3B-75KC10.D-BS16s20 Y |0.222]0.236 |0.356 |0.254 |1.294 |0.172 |0.870 |0.184 |1.831 |0.144 |0.892 |0.185| - - |0.892/0.185
K4-3B-75KC10.D-BS16sYon X 10.297 |0.159|0.521 [0.172 {1.481 |0.169 (1.146 |0.164 (1.726 |0.162 (1.146 |0.164 (2.195 |0.150 (1.146 |0.164
K4-3B-75KC10.D-BS16sYon Y 10.22310.237|0.357 |0.254 |1.295 |0.176 |1.161 |0.175 |2.367 |0.165 |1.183 |0.175|2.032 |0.182 |1.183 |0.175
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Tablo E.8(Devam): Kirigsiz ortalama kapali ¢cikmali duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC10.D-BS16s20 X |0.348 |0.252(0.43710.267 |1.464 |0.277 |1.062 (0.279|2.179 |0.247 {1.107 |0.280 |2.157 |0.254 |1.107 |0.280
K4-3B-98KC10.D-BS16s20 Y ]0.081|0.141|0.342 |0.357 |1.106 (0.323 |0.824 |0.316 |1.575 |0.264 |0.865 (0.318| - - 10.865(0.318
K4-3B-98KC10.D-BS16sYon X 10.326 (0.249(0.438 |0.271 |1.443 |0.280 |2.068 |0.293 |3.496 |0.381 (2.112 |0.295 |2.246 |0.299 |2.112 |0.295
K4-3B-98KC10.D-BS16sYon Y ]0.269 |0.345|0.350 |0.361 |1.109 (0.328 |1.734 |0.321 {2.940 |0.382 |1.761 0.322|1.913 |0.328 |2.226 |0.342
K4-3B-98KC10.D-BS25s20 X 0.299 (0.255(0.611 |0.299 [1.393 |0.292 |1.281 (0.290 |2.420 |0.257 {1.348 |0.291 |2.085 |0.291 |1.348 |0.291
K4-3B-98KC10.D-BS25s20 Y ]0.090(0.170|0.399 |0.387 |1.136 (0.344 |1.002 |0.342 |1.963 |0.295 |1.114 (0.344 |1.896 |0.302 [1.114 |0.344
K4-3B-98KC10.D-BS25sYon X |0.277 |0.248 |0.568 |0.300 [1.394 |0.294 |2.019 (0.309 |3.604 |0.369 |2.153 |0.313 |2.175 |0.313 |2.398 |0.322
K4-3B-98KC10.D-BS25sYon Y |0.239|0.356 [0.453 |0.388 |1.132 |0.344 |1.793 |0.342 |3.008 |0.407 |1.757 |0.340 |1.972 |0.353 |2.490 |0.383
K7-3B-75KC10.D-BS10s20 X 10.250 (0.118 |0.311 0.124 {1.001 |0.088 [0.663 |0.123 (1.629 |0.070 [0.602 |0.124 (1.368 |0.085 (0.602 |0.124
K7-3B-75KC10.D-BS10s20 Y |0.253]0.113|0.360 |0.120|0.988 |0.092 |0.697 |0.119 |1.693 |0.055|0.758 {0.114 |1.218 |0.072 |0.758 |0.114
K7-3B-75KC10.D-BS10sYon X |0.252 (0.119|0.313 |0.124 |1.462 |0.116 (1.140 [0.116| - - |1.110|0.116 |2.197 |0.125|1.110 |0.116
K7-3B-75KC10.D-BS10sYon Y 10.243|0.111|0.412 |0.121 [1.055 [0.107 |]1.024 |0.107 | - - ]1.162|0.107 |1.575 |0.108 |1.162 |0.107
K7-3B-75KC10.D-BS16s20 X 10.247(0.121{0.699 |0.129 |1.404 |0.115 |1.021 (0.122 |2.185 |0.109 |0.975 |0.124 |1.787 |0.102 |0.975 |0.124
K7-3B-75KC10.D-BS16s20 Y ]0.23110.113|0.631 |0.128 |1.091 [0.114 |0.968 |0.115 |1.948 |0.084 |1.045 (0.114 |1.428 |0.099 |1.045 |0.114
K7-3B-75KC10.D-BS16sYon X 0.245(0.121|0.703 |0.129|1.471 |0.123 1.632 [0.125| - - 11.7390.127 |2.328 |0.137|1.739 |0.127
K7-3B-75KC10.D-BS16sYon Y 10.22410.112 |0.646 |0.127 (1.093 [0.115]1.396 |0.116| - - |1.4500.116 (1.629 |0.117 |1.450 |0.116
K7-3B-98KC10.D-BS16s20 X 0.272|0.220|0.364 |0.234 |1.180 |0.246 |0.838 |0.238 {1.379 |0.197 |0.905 |0.240| - - 10.905 |0.240
K7-3B-98KC10.D-BS16s20 Y ]0.180|0.168 |0.309 |0.202 |1.060 (0.210|0.876 |0.213 |1.519 |0.148 |0.195 (0.177 |1.366 |0.180 [0.784 |0.212
K7-3B-98KC10.D-BS16sYon X 10.239(0.215|0.415 |0.241 |{1.181 |0.250 |1.503 (0.257|2.881 |0.292 {1.732 |0.261 |1.916 (0.265 |1.947 |0.267
K7-3B-98KC10.D-BS16sYon Y ]0.2850.203 |0.346 |0.212 (1.158 [0.220|1.525 |0.224 | - - 11.617]0.225(1.770 |0.228 |1.648 |0.226
K7-3B-98KC10.D-BS25s20 X 10.239 (0.224/0.448 |0.252 |1.168 |0.260 ({1.045 |0.256 [1.499 (0.229 [1.122 |0.258 | - - |1.122]0.258
K7-3B-98KC10.D-BS25s20 Y |0.206 |0.191 [0.407 |0.229 (1.096 |0.227 |1.081 |0.227 |1.678 |0.168 |0.438 |0.232 |1.418 |0.185 |0.989 |0.229
K7-3B-98KC10.D-BS25sYon X 10.231 |0.225|0.476 |0.259 (1.150 |0.264 (1.967 |0.283 (2.906 |0.309 (1.701 |0.275 (1.926 |0.282 |2.437 |0.295
K7-3B-98KC10.D-BS25sYon Y ]0.264|0.211 |0.550 |0.240 (1.142 (0.234]1.734 |0.242 | - - ]1.5500.239(1.714 |0.241 |11.979 |0.249
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Tablo E.9: Kirisli ortalama kapali ¢ikmali modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |[D(%)] F |D(%)| F |D(%) F
K2-3B-75KC1B.0-BS10s20 X |0.345(0.351|0.425]0.358 | - - ]1.06810.3691.175 |0.370|1.202 [0.370| - - 11.202/0.370
K2-3B-75KC1B.0-BS10s20 Y ]0.262|0.316 /0.450 |0.350 | - - |1.146|0.356 |1.655 |0.362 |0.878 [0.371| - - 10.87810.371
K2-3B-75KC1B.0-BS10sYon X 10.342 |0.350|0.396 |0.356 | - - ]1.28010.372|1.199 |0.371|1.387 [0.372| - - |1.387(0.372
K2-3B-75KC1B.0-BS10sYon Y ]0.24710.308 |0.435 |0.348 | - - ]1.319/0.360 |1.640 |0.363 |1.051 [0.378| - - ]1.051/0.378
K2-3B-75KC1B.0-BS16s20 X 0.339 (0.367(0.473]0.377 |{2.000 |0.392 |1.544 |0.388 |1.169 |0.386 [1.357 |0.387 | - - |1.357]0.387
K2-3B-75KC1B.0-BS16s20 Y ]0.25210.330|0.520 |0.369| - - |1.457]0.377(1.859 |0.382 |0.948 [0.388| - - 10.948/0.388
K2-3B-75KC1B.0-BS16sYon X 0.344 |0.362|0.478 |0.372 |2.005 |0.388 |1.898 |0.387|1.121 |0.381 [1.603 |0.385| - - |1.603 |0.385
K2-3B-75KC1B.0-BS16sYon Y |0.301|0.344|0.570/0.430| - - |2.016|0.3802.150|0.378 |1.239|0.371| - - 11.2390.371
K2-3B-98KC1B.0-BS16s20 X 10.355(0.537|0.579 (0.574 {1.940 |0.615 (1.471 |0.602 (3.124 |0.522 (1.672 |0.607 (3.012 |0.549 (1.672 |0.607
K2-3B-98KC1B.0-BS16s20 Y |0.305|0.472 |0.662 |0.544 (1.890 |0.602 |1.466 |0.579 |3.252 |0.552 |1.734 |0.593 |3.028 |0.610 |1.734 |0.593
K2-3B-98KC1B.0-BS16sYon X 0.306 [0.510(0.552 |0.569 [1.873 |0.616 |2.480 (0.641 |3.730 |0.715 |2.194 |0.628 |2.944 |0.665 |3.587 |0.706
K2-3B-98KC1B.0-BS16sYon Y ]0.298|0.466 |0.590 |0.532 |1.876 |0.596 |2.626 |0.643 |4.072 |0.764 |2.277 |0.619 |2.920 |0.666 3.563 |0.725
K2-3B-98KC1B.0-BS25s20 X 10.324 |0.557|0.542 |0.604 |1.855 |0.649 |2.011 (0.654 |3.418 |0.602 |2.011 |0.654 |2.980 (0.599 |2.011 |0.654
K2-3B-98KC1B.0-BS25s20 Y ]0.283]0.484 /0.596 |0.585 |2.252 (0.667 |2.064 |0.655 (3.440 |0.620 |2.189 (0.663 |3.002 |0.640 |2.189 |0.663
K2-3B-98KC1B.0-BS25sYon X 0.306 (0.537]0.450]0.576 [1.879 |0.635 |2.343 |0.655 |3.557 |0.730 |2.736 |0.677 |2.950 |0.690 |3.414 |0.721
K2-3B-98KC1B.0-BS25sYon Y ]0.286 |0.484 |0.555 |0.556 |2.274 |0.648 |2.368 |0.655 |4.086 |0.811 |2.618 [0.674 |2.868 |0.695 (3.430 |0.753
K4-3B-75KC1B.0-BS10s20 X |0.301 (0.149|0.368 |0.154 | - - ]0.65810.164 |1.328 |0.147|0.725 [0.165| - - 10.725(0.165
K4-3B-75KC1B.0-BS10s20 Y ]0.109 |0.084 |0.343 |0.151 |1.381 (0.149|0.734 |0.157 |1.582 |0.125 |0.801 [0.157| - - 10.801|0.157
K4-3B-75KC1B.0-BS10sYon X 0.310 (0.154 |0.370]0.158 [1.530 |0.177 |0.786 (0.169 |1.620 |0.169 [0.876 |0.170 | - - 10.8760.170
K4-3B-75KC1B.0-BS10sYon Y ]0.110|0.084 |0.333 |0.151 |1.404 (0.155|0.891 |0.157 [2.041 |0.146 |0.958 [0.157 | - - 10.958|0.157
K4-3B-75KC1B.0-BS16s20 X 10.261 |0.152|0.499 (0.172 {1.452 |0.172 |0.916 (0.182 |1.541 |0.158 [0.976 |0.182 | - - |0.976/0.182
K4-3B-75KC1B.0-BS16s20 Y |0.228 |0.146 (0.407 |0.160 (1.371|0.162 |0.987 |0.166 | - - |1.058|0.166| - - |1.058/0.166
K4-3B-75KC1B.0-BS16sYon X ]0.281 |0.155|0.500 (0.170 (1.500 |0.187 (1.109 |0.182 (1.828 |0.180 (1.094 |0.182 (2.047 |0.179 |1.094 |0.182
K4-3B-75KC1B.0-BS16sYon Y ]0.195|0.139|0.418 |0.162 [1.378 [0.169|1.188 |0.168 | - - ]1.3000.169 (2.081 [0.177 |1.300 |0.169
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Tablo E.9(Devam): Kirisli ortalama kapali ¢ikmali modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC1B.0-BS16s20 X 0.281 |0.259|0.424 10.288 [1.460 |0.326 |0.977 0.318 {1.978 |0.281 |0.960 |0.317 | - - 10.960|0.317
K4-3B-98KC1B.0-BS16s20 Y ]0.090|0.116|0.384 |0.278 |1.330 (0.303 |0.937 |0.296 [1.937 |0.254 |1.009 (0.297 | - - |1.009 |0.297
K4-3B-98KC1B.0-BS16sYon X 0.270 (0.259{0.419 |0.300 |1.431 |0.338 |1.937 |0.351|3.395 |0.400 [{1.967 |0.352 |2.175 |0.359 {1.996 |0.353
K4-3B-98KC1B.0-BS16sYon Y ]0.280(0.271|0.377 |0.287 |1.325 |0.314 {1.839 |0.332 |{2.803 |0.381 |1.920 (0.335 |2.064 |0.342 |2.225 |0.351
K4-3B-98KC1B.0-BS25520 X |0.258 [0.271]0.504 |0.317 (1.374 |0.344 |11.218 0.341|2.134 |0.306 ({1.218 |0.341 |1.999 |0.316 |1.218 |0.341
K4-3B-98KC1B.0-BS25s20 Y ]0.1230.181|0.529 |0.316 (1.749 (0.317|1.601 |0.343 | - - |1.74910.317| - - |1.749/0.317
K4-3B-98KC1B.0-BS25sYon X 10.221 |0.251{0.498 |0.319 |1.361 |0.348 |1.927 (0.364 |3.475 |0.391 |1.957 |0.365 |2.105 (0.371 |2.284 |0.378
K4-3B-98KC1B.0-BS25sYon Y (0.25810.277 |0.437 |0.304 |1.318 |0.328 |1.865 |0.348 |12.913 |0.410|1.841 |0.347 |2.044 |0.358 |2.556 |0.390
K7-3B-75KC1B.0-BS10s20 X 10.266 [0.093 |0.403 (0.101 (1.154 |0.085 [0.771 |0.107 {1.690 |0.087 [0.694 |0.106 (1.537 |0.087 [0.694 |0.106
K7-3B-75KC1B.0-BS10s20 Y |0.233]0.101 |0.314 |0.109 |1.131 |0.100 |0.743 |0.113 |]1.274 |0.079 |0.641 |0.115| - - |0.6410.115
K7-3B-75KC1B.0-BS10sYon X 0.266 (0.093 |0.557 |0.105 [1.537 |0.115|1.246 (0.112|2.715 |0.130 |1.246 |0.112 |2.256 |0.127 |1.246 |0.112
K7-3B-75KC1B.0-BS10sYon Y ]0.2330.100 |0.315 |0.108 |1.315 |0.117|1.152 |0.117|1.152 |0.117|1.111 [0.117|1.988 |0.118 |1.111 |0.117
K7-3B-75KC1B.0-BS16s20 X 10.246 (0.095|0.686 |0.112 {1.436 |0.114 |1.130 (0.117|2.141|0.111 {1.038 |0.116 |1.850 (0.104 |1.038 |0.116
K7-3B-75KC1B.0-BS16s20 Y ]0.251|0.106 |0.496 |0.118 |1.353 |0.120{1.047 |0.122 |1.680 |0.091 |1.108 0.122 |{1.639 |0.097 |1.108 |0.122
K7-3B-75KC1B.0-BS16sYon X 0.254 |0.095|0.707 |0.113 {1.503 |0.122 |1.667 |0.125|3.198 |0.154 |1.707 |0.125 |2.360 |0.140 |1.707 |0.125
K7-3B-75KC1B.0-BS16sYon Y ]0.228|0.103 |0.477 |0.119 |1.402 (0.125|1.565 |0.126 {2.327 |0.134 |1.701 [0.127|2.191 |0.132 |1.701 |0.127
K7-3B-98KC1B.0-BS16s20 X 10.267 |0.196 |0.358 |0.209 |1.262 |0.238 |0.910 [0.229| - - 10.58810.223 | - - ]1.001/0.230
K7-3B-98KC1B.0-BS16s20 Y ]0.193]0.183|0.313 |0.215 |1.231 (0.234 |0.849 |0.236 {1.339 |0.228 |0.193 [0.183 | - - 10.818(0.235
K7-3B-98KC1B.0-BS16sYon X |0.238 [0.191(0.419 |0.215 [1.276 |0.245 |1.669 (0.257 |2.919 |0.306 [1.865 |0.264 |2.044 |0.270 |2.115 |0.273
K7-3B-98KC1B.0-BS16sYon Y ]0.28410.214|0.361 |0.227 |1.310 (0.249|1.616 |0.253 [2.090 |0.258 |1.723 (0.255 |2.014 |0.256 |1.815 |0.257
K7-3B-98KC1B.0-BS25s20 X 10.244 |0.202 |0.448 |0.227 (1.251 |0.256 (1.149 |0.253 | - - |1.251/0.256| - - |1.251]0.256
K7-3B-98KC1B.0-BS25s20 Y (0.212]0.204 |0.423 |0.244 |11.265 |0.258 |1.112 |0.256 |1.464 |0.243 |0.469 |0.247 | - - |1.097 |0.255
K7-3B-98KC1B.0-BS25sYon X 1]0.304 |0.215|0.590 |0.238 (1.537 |0.268 [2.519 |0.305 | - - |2.287]0.299|2.501 |0.304 |3.001 |0.327
K7-3B-98KC1B.0-BS25sYon Y 10.27610.225|0.437 |0.247 |1.401 |0.266 |2.062 |0.278 |2.562 |0.283 |1.794 |0.273 |2.187 |0.281 |2.383 |0.279
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Tablo E.10: Kirisli ortalama kapal1 ¢ikmali duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)| F |[D(%)| F |[D(%)| F |[D(%)] F |D(%) F |D(%)| F
K2-3B-75KC1B.D-BS10s20 X |0.379 (0.503 |0.404 |0.506 | - - ]0.904 |0.395|0.854 |0.429 [0.904 [0.395| - - 10.904 |0.395
K2-3B-75KC1B.D-BS10s20 Y ]0.2820.449|0.496 |0.482 | - - 11.273|0.437|1.916 |0.453 [0.952 [0.448 | - - 10.952 |0.448
K2-3B-75KC1B.D-BS10sYon X 0.395 (0.500|0.395 |0.500 | - - ]1.011|0.387|0.851 |0.446 (1.065 [0.386| - - |1.065 |0.386
K2-3B-75KC1B.D-BS10sYon Y ]0.272|0.441|0.486 |0.477 | - - |1.450)0.441|1.986 |0.456 (1.129 [0.453| - - ]1.129 |0.453
K2-3B-75KC1B.D-BS16s20 X |0.361(0.517|0.468 |0.504 | - - ]1.138|0.394 |0.950 {0.433 (1.084 [0.395| - - |1.084 |0.395
K2-3B-75KC1B.D-BS16s20 Y ]0.306 |0.501 |0.574 |0.501 | - - |1.59210.468 [2.021 |0.477 (1.030 [0.456 | - - |1.030 |0.456
K2-3B-75KC1B.D-BS16sYon X |0.365(0.527]0.499 |0.522| - - ]1.303 |0.406 |0.848 |0.467 (1.223 |0.408 | - - |1.223 |0.408
K2-3B-75KC1B.D-BS16sYon Y (0.27310.457|0.514|0.490| - - (1.93410.472 |2.175 |0.478 (1.184 |0.466 | - - |1.184 |0.466
K2-3B-98KC1B.D-BS16520 X 10.327 0.674 |0.561 |0.725 [1.951 |0.657 (1.490 |0.674 (3.958 |0.465 (1.663 |0.678 [2.957|0.656|1.663 |0.678
K2-3B-98KC1B.D-BS16s20 Y |0.317]0.580 |0.692 |0.635 |2.254 |0.677 |1.536 |0.621 |3.380 |0.665 |1.786 |0.639 |2.973|0.707(1.786 (0.639
K2-3B-98KC1B.D-BS16sYon X |0.272 |0.650(0.533 |0.719 [1.908 |0.651 |2.546 |0.668 |3.799 |0.697 (2.210 |0.659 |2.885|0.676(3.717 |0.695
K2-3B-98KC1B.D-BS16sYon Y ]0.326|0.585|0.610 |0.616 |2.220 (0.684 |2.595 |0.726 [3.872 |0.880 |2.320 (0.694 |2.947|0.769|3.497 (0.844
K2-3B-98KC1B.D-BS25520 X 0.303 |0.685(0.516 |0.741 |1.875 |0.664 |2.009 (0.667 |4.095 |0.512 {2.009 |0.667 |2.918|0.626(2.009 |0.667
K2-3B-98KC1B.D-BS25s20 Y ]0.311|0.597|0.656 |0.645 (2.188 (0.700 |2.125 |0.694 {3.438 |0.741 (2.219 |0.703 |3.032|0.740(2.219 |0.703
K2-3B-98KC1B.D-BS25sYon X |0.304 (0.686 |0.463 |0.731 [1.883 |0.671 |2.349 |0.684 |3.882 |0.720 (2.713 |0.693 |2.880|0.697|3.545 |0.712
K2-3B-98KC1B.D-BS25sYon Y ]0.279]0.576|0.566 |0.637 |2.138 [0.699 |2.419 |0.729 3.888 |0.920 |2.607 (0.752 |2.888|0.785|3.420 (0.867
K4-3B-75KC1B.D-BS10s20 X |0.294 0.188|0.338 |0.191| - - ]0.5730.189{1.098 |0.146 [0.629 [0.190| - - 10.629 |0.190
K4-3B-75KC1B.D-BS10s20 Y ]0.1140.133|0.328 |0.226 (1.092 [0.156 |0.616 |0.197 |1.252 |0.121 [0.676 [0.191| - - 10.676 |0.191
K4-3B-75KC1B.D-BS10sYon X 0.291 (0.188|0.345 |0.192 (1.189 |0.179 |0.680 |0.191 {1.229 |0.174 [0.720 [0.192 | - - 10.720 |0.192
K4-3B-75KC1B.D-BS10sYon Y ]0.108 |0.128 |0.323 |0.232 (1.100 [0.168 |0.725 |0.191 |1.596 {0.138 [0.751 |0.185| - - 10.751 |0.185
K4-3B-75KC1B.D-BS16s20 X 10.274 0.193|0.453 (0.207 [1.185 |0.164 [0.783 |0.193 (1.247 |0.161 [0.801 |0.189 | - - 10.801 |0.189
K4-3B-75KC1B.D-BS16s20 Y |0.207]0.218 |0.395 |0.231|1.073 |0.176 |0.797 |0.179 |1.475 |0.139|0.832 |0.179| - - 10.832 |0.179
K4-3B-75KC1B.D-BS16sYon X - - |0.45410.223| - - (0.880|0.188|0.777 |0.191 (1.207 |0.176| - - |1.207 |0.176
K4-3B-75KC1B.D-BS16sYon Y ]0.19310.209|0.389 |0.232 [1.244 [0.176 |0.951 |0.189 | - - ]1.193]0.176 |1.958|0.179|1.193 |0.176
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Tablo E.10(Devam): Kirisli ortalama kapali ¢ikmal1 duvarlt modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC1B.D-BS16s20 X 0.262 (0.301 |0.405 |0.337|1.429 |0.330|0.905 (0.330|1.953 |0.301 [0.857 |0.329 | - - 10.857(0.329
K4-3B-98KC1B.D-BS16s20 Y ]0.090|0.159|0.335|0.366 (1.116 [0.331]0.804 |0.323 | - - 10.84810.325| - - 10.84810.325
K4-3B-98KC1B.D-BS16sYon X 10.262 (0.302 |0.381 |0.336 |1.393 |0.331 |1.869 (0.343 |3.358 |0.402 {1.929 |0.345 |2.137 0.351 |1.989 |0.347
K4-3B-98KC1B.D-BS16sYon Y ]0.260|0.351|0.343 |0.369 |1.114 (0.336|1.718 |0.331 {2.719 |0.385 |1.781 (0.334 |{1.927 |0.340 [2.114 |0.350
K4-3B-98KC1B.D-BS25520 X ]0.265 (0.322]0.480 |0.363 |1.355 |0.346 (1.158 [0.345| - - ]1.158]0.345(1.998 |0.321 |1.158 |0.345
K4-3B-98KC1B.D-BS25s20 Y ]0.090(0.172|0.381 |0.388 |1.131 (0.348 |{1.006 |0.346 {1.935 |0.310|1.113 0.348|1.899 |0.311 {1.113 |0.348
K4-3B-98KC1B.D-BS25sYon X 10.246 (0.311|0.492 |0.365 |1.340 |0.345 |1.898 |0.360 |3.305 |0.406 {1.943 |0.362 |2.077 (0.367 |2.278 |0.376
K4-3B-98KC1B.D-BS25sYon Y |0.2450.354 |0.431 |0.383 |1.145 |0.344 |1.789 |0.346 |2.817 |0.411 |1.760 |0.344 |1.931 |0.352 |2.489 |0.391
K7-3B-75KC1B.D-BS10s20 X 10.255(0.118 |0.308 0.122 [0.988 |0.087 [0.648 |0.123 (1.524 |0.081 [0.594 |0.123 (1.363 |0.086 |0.594 |0.123
K7-3B-75KC1B.D-BS10s20 Y |0.24010.131|0.294|0.138| - - [0.68710.136| - - /0.561(0.145| - - |0.5610.145
K7-3B-75KC1B.D-BS10sYon X 0.244|0.117|0.305 |0.122 |1.469 |0.116 |1.102 |0.115|2.633 |0.129 |1.081 |0.115 |2.204 |0.127 |1.081 |0.115
K7-3B-75KC1B.D-BS10sYon Y ]0.2550.134|0.295 |0.141 |1.133 [0.125|1.031 |0.124 |0.949 |0.128 |0.724 |0.137 |1.561 |0.125 |0.724 |0.137
K7-3B-75KC1B.D-BS16s20 X 0.237(0.119|0.666 |0.127 {1.399 |0.115|1.023 |0.121 |2.363 |0.120 |0.970 |0.123 |1.792 |0.104 |0.970 |0.123
K7-3B-75KC1B.D-BS16s20 Y ]0.24510.136|0.531 |0.151 [1.139 (0.130/0.906 |0.135| - - 10.92410.135| - - 10.924/0.135
K7-3B-75KC1B.D-BS16sYon X |0.247(0.119|0.6871|0.127 |1.483 |0.123 1.615 [0.125| - - |1.666 |0.126 |2.320 [0.139 |1.666 |0.126
K7-3B-75KC1B.D-BS16sYon Y - - 10.53610.150| - - ]1.261]0.136 2.129 |0.139|1.292 0.137| - - 11.292/0.137
K7-3B-98KC1B.D-BS16s20 X |0.269 (0.217]0.360|0.230| - - 10.82010.235| - - 10.54410.242| - - 10.912(0.233
K7-3B-98KC1B.D-BS16s20 Y ]0.190|0.196 |0.320 |0.235 |1.136 (0.239 |0.850 |0.249|1.218 |0.230 |0.190 0.196 | - - 10.8200.250
K7-3B-98KC1B.D-BS16sYon X 10.236 (0.211(0.413 ]|0.237 |1.200 |0.249 |1.575 |0.258 |2.951 |0.311 |{1.807 |0.265 |2.004 (0.272 |2.039 |0.274
K7-3B-98KC1B.D-BS16sYon Y ]0.304 |0.237|0.365 |0.247 |1.238 [0.253 |1.499 |0.253 |2.157 |0.266 |1.698 [0.257 |1.881 |0.261 [1.698 |0.257
K7-3B-98KC1B.D-BS25520 X 10.233 (0.220(0.447 |0.250 (1.144 |0.258 (1.073 |0.256 | - - |0.679]0.252| - - 11.162]0.259
K7-3B-98KC1B.D-BS25520 Y |0.226|0.224 |0.462 |0.266 |1.208 |0.261 |1.106 |0.263 |1.371 |0.244 |0.524 |0.269 | - - |1.0750.264
K7-3B-98KC1B.D-BS25sYon X 10.231 |0.222 |0.463 |0.254 (1.160 |0.261 2.000 |0.287 | - - |1.7850.279]1.982 |0.286 |2.500 |0.307
K7-3B-98KC1B.D-BS25sYon Y ]0.29910.249|0.460 |0.270 |1.264 |0.270|1.746 |0.275 |2.443 |0.285 |1.728 |0.275 |1.835 |0.276 {1.996 |0.282
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Tablo E.11: Kirissiz ortalama art1 standart sapma kapali ¢ikmali modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)| F |[D(%)| F |[D(%)] F |[D(%)] F [D(%) F |D(%)| F
K2-3B-75KC20.0-BS10s20 X 10.315 |0.292 |0.458 |0.303 |2.065 |0.321 |1.261 |0.314 |1.529 |0.316 |1.261 [0.314 | - - |1.261 |0.314
K2-3B-75KC20.0-BS10s20 Y ]0.25310.307]0.396 [0.339| - - |1.146|0.352]1.503 |0.355 |0.913 |0.367 | - - 0.913 |0.367
K2-3B-75KC20.0-BS10sYon X 10.311 |0.296 |0.454 |0.308 |2.061 |0.327|1.525 |0.322 |1.579 |0.323 |1.489 [0.322 3.079|0.344|1.489 |0.322
K2-3B-75KC20.0-BS10sYon Y |0.25410.307|0.397 |0.339| - - |1.308 |0.355|1.576 |0.357 [1.076 |0.373 | - - |1.076 |0.373
K2-3B-75KC20.0-BS16s20 X 10.327 |0.319 |0.488 |0.328 |1.988 |0.347 |1.774 |0.345 |1.586 |0.343 |]1.425 [0.342| - - |1.425 |0.342
K2-3B-75KC20.0-BS16s20 Y |0.251]0.330|0.519 [0.370| - - |1.4300.372|1.725 |0.377 |1.001 |0.390 | - - |1.001 |0.390
K2-3B-75KC20.0-BS16sYon X 10.314 |0.307 |0.528 |0.320 |1.975 |0.338 |2.189 |0.342 |1.519 |0.333 |1.680 [0.335 (3.046|0.344|1.680 |0.335
K2-3B-75KC20.0-BS16sYon Y |0.25310.327|0.467 [0.375| - - |1.7530.379|1.807 [0.379 |1.137 |0.405| - - |1.137 |0.405
K2-3B-98KC20.0-BS16s20 X ]0.364 |0.498 |0.686 |0.542 [1.998 |0.603 |1.596 |0.581 (3.552 |0.372 |1.838 |0.594 |2.936|0.600(1.838 |0.594
K2-3B-98KC20.0-BS16s20 Y |0.311|0.473]0.632 |0.539 (1.891 |0.597 |1.489 (0.576 |3.204 |0.575 |1.704 |0.587 |2.963|0.603(1.704 |0.587
K2-3B-98KC20.0-BS16sYon X |0.328 |0.452 |0.639 |0.505 [1.925 |0.545 |2.603 |0.576 |3.675 |0.644 (2.282 |0.560 |2.889|0.592/3.675 |0.644
K2-3B-98KC20.0-BS16sYon Y ]0.310/0.471|0.597 |0.530 [1.856 [0.592 |2.499 |0.630 [3.999 |0.744 |2.258 (0.615 |2.847|0.653|3.570 |0.712
K2-3B-98KC20.0-BS25s20 X 0.335(0.485|0.603 |0.526 {1.916 |0.567 |2.103 |0.575 |3.684 |0.507 2.183 |0.578 |2.960|0.560/2.183 |0.578
K2-3B-98KC20.0-BS25520 Y 10.303 |0.495|0.597 |0.557 [1.856 |0.619 |1.990 (0.627 |3.169 |0.648 |2.178 |0.638 |2.981|0.632(2.178 |0.638
K2-3B-98KC20.0-BS25sYon X 10.322 |0.472 |0.557 |0.514 |1.878 |0.559 |2.450 |0.587 (3.486 |0.655 |2.771 |0.606 |2.914|0.615/3.521 |0.658
K2-3B-98KC20.0-BS25sYon Y 10.266 |0.467 |0.540 |0.547 |1.906 |0.618 |2.308 |0.643 |3.969 |0.777 |2.683 |0.670 |2.844]|0.682(3.433 |0.734
K4-3B-75KC20.0-BS10s20 X - - 10.59810.124| - - |1.045]0.131]1.164 |0.133 [1.253 |0.134| - - |1.253 |0.134
K4-3B-75KC20.0-BS10s20 Y ]0.089 |0.071]0.362 |0.155 [1.380 |0.153 |0.737 |0.155 |1.613 |0.124 |0.791 |0.155| - - 0.791 |0.155
K4-3B-75KC20.0-BS10sYon X 10.329 |0.107 |0.418 |0.116 |1.609 |0.135]0.924 |0.133 |2.175 |0.115|1.013 |0.134 |2.294|0.104{1.013 |0.134
K4-3B-75KC20.0-BS10sYon Y 10.117|0.092|0.358 |0.155 [1.403 |0.158 |0.894 |0.160 |2.086 |0.155 |0.961 |0.160 |2.073]0.156(0.961 |0.160
K4-3B-75KC20.0-BS16s20 X 10.295 |0.109 |0.619 |0.133 |1.631 |0.139|1.091 |0.145 | - - [1.1301]0.145| - - |1.130 |0.145
K4-3B-75KC20.0-BS16s20 Y |0.1930.141|0.443 |0.168 [1.372 |0.167|0.997 [0.172| - - [1.068|0.172| - - |1.068 |0.172
K4-3B-75KC20.0-BS16sYon X 10.294 (0.109 |0.622 |0.135 |1.693 |0.156 |1.217 |0.149 |2.557 |0.119 |1.395 [0.151 |2.408|0.140/1.395 |0.151
K4-3B-75KC20.0-BS16sYon Y ]0.193|0.141|0.434 |0.166 |1.385 0.173|1.171 |0.171 |2.417 |0.159 |1.318 |0.172 |2.095|0.179|1.318 |0.172
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Tablo E.11(Devam): Kirissiz ortalama art1 standart sapma kapali ¢ikmali modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC20.0-BS16520 X 10.370 (0.186(0.637 ]|0.214 |1.686 |0.242 |1.329 (0.236 |2.669 |0.199 |1.352 |0.236 |2.423 |0.221 |1.352 |0.236
K4-3B-98KC20.0-BS16520 Y ]0.090|0.118 |0.340 |0.284 (1.322 (0.313|0.935 |0.307 | - - 10.995|0.308 | - - 10.995 |0.308
K4-3B-98KC20.0-BS16sYon X 10.366 (0.226 |0.306 |0.209 [1.645 |0.298 |2.360 (0.317 |3.996 |0.396 (2.419 |0.319 |2.538 |0.323 |2.479 |0.321
K4-3B-98KC20.0-BS16sYon Y ]0.2560.267|0.375 |0.293 |1.327 |0.319{1.833 |0.333 [2.696 |0.372 |1.922 (0.336 |2.041 |0.341 2.131 |0.345
K4-3B-98KC20.0-BS25520 X 10.318 [0.190{0.765 |0.237 {1.591 |0.256 |1.613 |0.256 |2.997 |0.225 [1.568 |0.255 |2.372 |0.256 |1.568 |0.255
K4-3B-98KC20.0-BS25520 Y ]0.090|0.131|0.485|0.314 (1.289 (0.331]1.199 |0.330| - - 11.289(0.331| - - ]1.289(0.331
K4-3B-98KC20.0-BS25sYon X |0.324(0.234|0.295 |0.224 |1.574 |0.317 2.438 [0.342| - - |2.408 |0.341 |2.497 |0.344 |2.795 |0.357
K4-3B-98KC20.0-BS25sYon Y (0.25110.278 |0.489 |0.313 |1.323 |0.332 |1.888 |0.351 |3.019 |0.411 |1.829 |0.348 |2.067 |0.359 |2.543 |0.385
K7-3B-75KC20.0-BS10s20 X 10.250 (0.091 |0.411 |0.100 (1.161 |0.084 0.768 |0.106 (1.733 |0.080 [0.715 |0.105 (1.519 |0.082 |0.715 |0.105
K7-3B-75KC20.0-BS10s20 Y |0.228 |0.079 |0.443 |0.089 (1.282 |0.078 |0.889 |0.092 | - - /0.961|0.092 |1.407 |0.061 |0.961 |0.092
K7-3B-75KC20.0-BS10sYon X 0.232 |0.089|0.436 |0.101 |1.532 |0.112 |1.317 [0.111|2.699 |0.118 [1.294 |0.110 |2.246 |0.121 |1.294 |0.110
K7-3B-75KC20.0-BS10sYon Y ]0.22410.079|0.403 |0.089 |1.385 [0.094 |1.332 |0.093 |2.885 |0.079 |1.546 (0.094 |1.885 |0.095 [1.546 |0.094
K7-3B-75KC20.0-BS16520 X |0.244 |0.093|0.717|0.111 |{1.449 |0.111 1.128 [0.115| - - 11.074|0.114 |{1.824 |0.097 |1.074 |0.114
K7-3B-75KC20.0-BS16520 Y ]0.215]0.081 |0.768 |0.097 |1.322 |0.099 |1.179 |0.098 |2.394 |0.072 |1.304 |0.099 |1.697 |0.086 [1.304 |0.099
K7-3B-75KC20.0-BS16sYon X 10.239 |0.095(0.679]0.113 [1.479 |0.121 |1.607 |0.123 |2.807 |0.144 {1.721 |0.124 |2.293 (0.134 |1.721 |0.124
K7-3B-75KC20.0-BS16sYon Y ]0.212|0.080|0.787 |0.097 [1.329 0.099|1.729 |0.101| - - ]1.887(0.102 1.972 |0.102 |1.944 |0.102
K7-3B-98KC20.0-BS16520 X - - ]0.355]0.208 | - - ]0.906 |0.230|1.488 |0.245 |0.998 0.232| - - 10.998(0.232
K7-3B-98KC20.0-BS16s20 Y ]0.180(0.132|0.309 |0.160|1.113 |0.185|1.005 |0.184 |1.827 |0.131 |0.198 (0.140 |1.524 |0.174 |0.845 |0.182
K7-3B-98KC20.0-BS16sYon X 10.220 (0.192 |0.386 |0.215 [1.261 |0.243 |1.636 (0.253 |2.422 |0.271 {1.832 |0.259 |2.011 (0.264 |2.100 |0.267
K7-3B-98KC20.0-BS16sYon Y ]0.2490.160|0.320 |0.170 (1.285 [0.194 |]1.820 |0.200 | - - |1.803|0.200 (1.928 |0.202 |1.945 |0.202
K7-3B-98KC20.0-BS25520 X 10.2440.201 |0.443 |0.226 {1.239 |0.252 {1.132 (0.249 {1.637 (0.224 {1.270 |0.253 | - - |1.2700.253
K7-3B-98KC20.0-BS25520 Y (0.1980.151 |0.409 |0.185 (1.213 |0.200 |1.249 |0.200 |1.963 |0.148 |0.427 |0.186 |1.570 |0.185 |1.124 |0.199
K7-3B-98KC20.0-BS25sYon X 10.244 |0.203 /0.473 |0.230(1.208 |0.253 (2.040 |0.278 {2.840 |0.296 (1.812 |0.270 (1.991 |0.276 (2.481 |0.287
K7-3B-98KC20.0-BS25sYon Y ]0.2450.165|0.392 |0.185 [1.290 (0.205 |2.106 |0.215| - - 11.698]0.209 |1.813 |0.210 |2.335 |0.216
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Tablo E.12: Kirissiz ortalama art1 standart sapma kapali ¢ikmal1 duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)| F |[D(%)| F |[D(%)] F |[D(%)] F D(%) F |D(%)| F
K2-3B-75KC20.D-BS10s20 X 10.379 (0.458 |0.450 |0.446 {2.058 |0.320 |1.236 [0.313 |1.504 |0.316 |1.254 |0.314 | - - |1.254 |0.314
K2-3B-75KC20.D-BS10s20 Y 10.24410.409 0.476 |0.450 | - - |1.24410.430|1.726 |0.440 [0.958 [0.445| - - |0.958 |0.445
K2-3B-75KC20.D-BS10sYon X |0.368 (0.457|0.4220.436 {2.047 |0.321 |1.512 (0.317|1.529 |0.317 |1.476 |0.316 | - - (1.476 |0.316
K2-3B-75KC20.D-BS10sYon Y ]0.2520.413 |0.467 |0.450 | - - |1.27010.443|1.324 |0.443 1.128 [0.449| - - |1.128 |0.449
K2-3B-75KC20.D-BS16s20 X |0.372(0.474|0.479 |0.466 |2.015 |0.335 |1.765 (0.332|1.515 |0.330 {1.443 |0.330| - - |1.443 |0.330
K2-3B-75KC20.D-BS16s20 Y ]0.24510.440|0.539 |0.482 | - - |1.55710.467|1.798 |0.471 (1.022 [0.466 | - - |1.022 |0.466
K2-3B-75KC20.D-BS16sYon X - - 10.532/0.469| - - |1.800|0.341|0.890 |0.403 [1.675 [0.340| - - |1.675 |0.340
K2-3B-75KC20.D-BS16sYon Y (0.2590.440|0.527|0.481| - - (1.8390.472 |1.866 |0.472 (1.170|0.473 | - - |1.170 (0.473
K2-3B-98KC20.D-BS16s20 X 10.340 (0.623 |0.608 |0.676 (1.983 |0.545 (1.555 |0.531 | - - |1.805]0.539|2.947|0.589|1.805 |0.539
K2-3B-98KC20.D-BS16s20 Y |0.30410.560 |0.679 |0.629 |2.259 |0.671 |1.536 |0.616 |3.251 |0.649 |1.777 |0.632 |2.983|0.672(1.777 |0.632
K2-3B-98KC20.D-BS16sYon X |0.299 (0.594 |0.589 |0.674 |1.911 |0.550 |2.589 (0.581 |3.697 |0.648 [2.304 |0.567 [2.911|0.5973.661 (0.646
K2-3B-98KC20.D-BS16sYon Y ]0.311|0.562 |0.609 |0.617 |2.205 (0.671 |2.580 |0.708 |4.062 |0.811 |2.285 |0.678 |2.959|0.741|3.521 |0.805
K2-3B-98KC20.D-BS25s20 X 0.290 (0.619 |0.558 |0.703 |1.924 |0.568 |2.058 [0.573 |3.612 |0.517 |{2.192 |0.579 |2.942|0.567(2.192 (0.579
K2-3B-98KC20.D-BS25s20 Y ]0.296 |0.580 |0.645 |0.645 (2.198 (0.694 |2.091 |0.684 (3.377 |0.730 |2.198 |0.694 |2.975|0.708|2.198 |0.694
K2-3B-98KC20.D-BS25sYon X |0.286 (0.605 |0.498 |0.679 |1.862 |0.565 |2.433 (0.593 |3.469 |0.661 |2.755 |0.610 |2.898|0.621/3.541 (0.666
K2-3B-98KC20.D-BS25sYon Y 10.27710.563|0.549 |0.632 |2.111 0.686 |2.352 |0.711| - - |2.646|0.744 (2.914|0.7693.396 (0.828
K4-3B-75KC20.D-BS10s20 X 10.352(0.141|0.412 |0.147 |1.514 |0.120 |0.739 (0.146 |{1.573 |0.095 |0.769 |0.147 | - - [0.769 (0.147
K4-3B-75KC20.D-BS10s20 Y ]0.116|0.138 |0.321 |0.231 (1.089 [0.159 |0.589 |0.208 |1.277 |0.124 [0.669 [0.194 | - - |0.669 |0.194
K4-3B-75KC20.D-BS10sYon X 10.321(0.138|0.381 |0.144 {1.512 |0.138 |0.857 [0.142 |2.078 |0.116 |0.946 |0.144 | - - (0.946 |0.144
K4-3B-75KC20.D-BS10sYon Y ]0.116|0.139|0.322 |0.231 (1.090 [0.167 |0.697 |0.190 | - - 10.7590.191 |1.572|0.155|0.759 |0.191
K4-3B-75KC20.D-BS16s20 X 10.278 [0.140|0.546 (0.160 (1.499 |0.143 [0.993 |0.158 (1.916 |0.110 (1.023 |0.154 | - - ]1.023 |0.154
K4-3B-75KC20.D-BS16s20 Y (0.228|0.232 |0.416 |0.237|1.072 |0.181|0.791 |0.185|1.501 |0.128 |0.831 |0.181| - - 10.831 (0.181
K4-3B-75KC20.D-BS16sYon X 10.280 |0.140|0.548 |0.160 |1.501 |0.149 (1.173 |0.153 2.424 |0.120 (1.262 |0.155 (2.305(0.142|1.262 (0.155
K4-3B-75KC20.D-BS16sYon Y ]0.204 |0.221|0.415 |0.237|1.071 |0.181|0.939 |0.181 |1.861 |0.159 |1.017 |0.181 |1.564|0.183|1.017 |0.181
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Tablo E.12(Devam): Kirissiz ortalama art1 standart sapma kapali ¢ikmali duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC20.D-BS16s20 0.360 |0.215 |0.610 |0.243 |1.629 |0.244 |11.254 |0.238 |2.575 |0.201 |1.307 |0.239 |2.361 |0.224 |1.307 |0.239
K4-3B-98KC20.D-BS16s20 0.090 |0.155 |0.360 |0.347 |1.128 |0.318 |0.824 |0.309 | - - [0.869|0.312| - - |0.869|0.312

K4-3B-98KC20.D-BS16sYon
K4-3B-98KC20.D-BS16sYon
K4-3B-98KC20.D-BS25s20

0.341 |0.213 |0.564 |0.243 |1.609 |0.248 |2.306 |0.263 |4.604 |0.323 |2.413 |0.265 |2.467 |0.267 |2.493 |0.268
0.278 |0.337|0.356 |0.351 |1.137 |0.323 |]1.731 |0.318 |2.856 |0.371 |1.801 |0.320 |1.950 |0.326 |2.020 |0.329
0.333 |0.224 |0.726 |0.260 |1.547 |0.258 |1.547 |0.258 |2.923 |0.226 |1.512 |0.257 |2.298 |0.259 |1.512 |0.257

K4-3B-98KC20.D-BS25s20 0.090 |0.168 |0.402 |0.370|1.152 (0.338|1.027 |0.336 |1.911 |0.292 |1.125 |0.337| - - ]1.1250.337
K4-3B-98KC20.D-BS25sYon 0.2730.207 |0.678 |0.265 (1.549 (0.261 |12.390 |0.280 | - - |2.361|0.279 |2.419 |0.281 |2.913 |0.296
K4-3B-98KC20.D-BS25sYon 0.250|0.342|0.445|/0.371|1.211 |0.329|1.821 |0.337|2.907 |0.398 |1.782 |0.335 |2.001 [0.345 |2.485 (0.374
K7-3B-75KC20.D-BS10s20 0.2551(0.116|0.326 |0.122 |1.000 |0.086 |0.663 |0.120| - - 0.612(0.121|1.357 |0.082|0.612 |0.121
K7-3B-75KC20.D-BS10s20 0.250|0.100|0.475 |0.109 |1.097 |0.080 |0.781 |0.102 | - - |0.822|0.101|1.251 |0.062 |0.822 |0.101
K7-3B-75KC20.D-BS10sYon 0.24110.115|0.312 |0.121 1.474 |0.113]1.152 |0.114 | - - ]1.116|0.113 2.188 |0.121 |]1.116 |0.113
K7-3B-75KC20.D-BS10sYon 0.248 |10.101 |0.445 |0.110 (1.106 [0.097 |]1.142 |0.097 | - - 11.302]0.097 |{1.570 |0.097 |1.302 |0.097

K7-3B-75KC20.D-BS16s20
K7-3B-75KC20.D-BS16s20

0.24310.118 |0.695 |0.127 |1.392 (0.113{1.017 |0.120 {2.402 |0.115 |0.981 |0.120 |1.768 |0.098 |0.981 |0.120
0.213|0.099|0.693 |0.115 |1.139 (0.103 |1.050 |0.104 {2.194 |0.073 |1.121 |0.103 |1.515 |0.087 |1.121 |0.103

K7-3B-75KC20.D-BS16sYon 0.243 0.117|0.721 |0.127 |1.478 |0.120 |1.635 |0.122 | - - [1.7501|0.124 |2.321 |0.133 |]1.750 |0.124
K7-3B-75KC20.D-BS16sYon 0.220 |0.100 |0.701 |0.115|1.144 |0.102 |1.615 |0.101 | - - [1.787]0.103 |1.858 |0.103 |1.844 |0.103
K7-3B-98KC20.D-BS16s20 0.253 |0.214 |0.355 |0.231|1.152 |0.240 |0.825 |0.236 | - - [0.519|0.242| - - 10.948 |0.235

K7-3B-98KC20.D-BS16s20
K7-3B-98KC20.D-BS16sYon
K7-3B-98KC20.D-BS16sYon
K7-3B-98KC20.D-BS25s20
K7-3B-98KC20.D-BS25s20
K7-3B-98KC20.D-BS25sYon
K7-3B-98KC20.D-BS25sYon

0.18510.147|0.314 |0.176 |1.131 |0.193 |0.927 |0.193 |1.386 |0.186 |0.195 |0.152 {1.417 |0.170 |0.825 |0.193
0.236 |0.209 |0.392 |0.233 |1.188 (0.244 {1.540 |0.251 {2.507 |0.273 |1.724 |0.255 |1.938 |0.260 |{2.030 |0.263
0.245 |0.208 |0.331 |0.226 |1.067 0.246 {1.289 |0.249 |1.837 |0.254 |1.443 |0.252 |1.683 |0.251 |[1.478 |0.252
0.236 |0.220|0.440 |0.248 |1.175 |0.254 |{1.053 |0.250 | - - |0.726 |0.250| - - |1.162]0.254
0.209 |0.166 |0.429 |0.204 {1.194 |0.211|1.126 |0.210|1.722 |0.155 |0.446 |0.206 |1.484 |0.178 |1.041 |0.211
0.23710.221|0.459 |0.250|1.141 |0.255 |1.968 |0.275 |2.841 |0.297 |1.700 |0.269 |1.929 [0.274 |2.450 (0.288
0.25910.189|0.407 |0.211 |1.198 |0.230 |1.815 |0.241 |1.695 |0.239 |1.582 |0.237 |1.733 |0.240 |1.802 |0.241

<[ X|<|IX[<|[X|<|X[<|X|<|[X|<|X[<|IX|<[X|[<|X|<|X|<|X
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Tablo E.13: Kirisli ortalama art1 standart sapma kapali ¢ikmali modellerin goreli yerdegistirme kapasitesi degerleri

HK CG c]e]
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |[D(%)] F |D(%)] F D(%) F [D(%)| F
K2-3B-75KC2B.0-BS10s20 X |0.319 (0.3340.409 |0.344 | - - ]1.087]0.354 1.159 |0.354 (1.176 [0.354 | - - |1.176 |0.354
K2-3B-75KC2B.0-BS10s20 Y ]0.2520.302 |0.413 |0.336| - - ]1.145]0.345|1.574 |0.350 [0.895 [0.360 | - - (0.895 |0.360
K2-3B-75KC2B.0-BS10sYon X |0.328 [0.335]0.399|0.343 | - - ]1.292|0.356 |1.131 |0.354 (1.417 [0.356 | - - (1.417 |0.356
K2-3B-75KC2B.0-BS10sYon Y ]0.248 |0.299 |0.414 |0.337| - - ]1.3190.350|1.629 |0.353 [1.057 [0.367 | - - |1.057 [0.367
K2-3B-75KC2B.0-BS16s20 X 10.324 |0.349|0.467 |0.360 |1.981 |0.375|1.510 [0.371|1.138 |0.368 |1.367 |0.370 | - - |1.367 (0.370
K2-3B-75KC2B.0-BS16s20 Y ]0.266|0.327|0.528 |0.360| - - |1.4560.367|1.790 |0.372 [0.980 [0.380| - - (0.980 (0.380
K2-3B-75KC2B.0-BS16sYon X 0.330 (0.348]0.473|0.359|1.991 |0.374 |1.866 [0.373|1.116 |0.367 |1.598 |0.370| - - |1.598 (0.370
K2-3B-75KC2B.0-BS16sYon Y (0.271]0.325|0.486 |0.353 | - - (1.743|0.371(1.800 |0.371 (1.128 |0.381 | - - 11.128 |0.381
K2-3B-98KC2B.0-BS16s20 X 10.341 |0.526|0.579 (0.568 [1.913 (0.604 |{1.460 (0.590 (3.056 (0.519 [1.675 |0.596 ({2.937|0.544/1.675 (0.596
K2-3B-98KC2B.0-BS16s20 Y (0.330|0.477|0.670|0.532 |1.902 |0.591 |1.491 |0.568 | - - |1.741]0.581|2.991/|0.606(1.741 |0.581
K2-3B-98KC2B.0-BS16sYon X |0.326 (0.514 ]0.547 |0.562 |1.860 |0.604 |2.516 (0.633 |3.797 |0.715 |2.235 |0.619 |2.860|0.652(3.485 |0.694
K2-3B-98KC2B.0-BS16sYon Y ]0.29710.457|0.600 |0.523 |1.850 (0.585|2.517 |0.628 |3.142 |0.679 |2.267 |0.611 |2.850/|0.654|3.517 |0.712
K2-3B-98KC2B.0-BS25s20 X |0.312 |0.541|0.526 |0.591 |1.839 |0.631 |1.893 (0.633 |3.259 |0.574 |{2.000 |0.638 2.937|0.605(2.000 |0.638
K2-3B-98KC2B.0-BS25s20 Y ]0.304 |0.489|0.598 |0.551 (1.804 (0.612 |2.018 |0.625 (3.277 |0.633 |2.179 (0.635 |2.929/|0.631|2.179 |0.635
K2-3B-98KC2B.0-BS25sYon X 10.299 (0.526 |0.465 |0.570 |1.840 |0.620 |2.340 (0.643 |3.559 |0.724 |2.715 |0.665 |2.903|0.677|3.434 |0.715
K2-3B-98KC2B.0-BS25sYon Y ]0.265 |0.460 |0.544 |0.543 |1.836 [0.612 |2.336 |0.644 [3.711 |0.769 |2.627 |0.668 |2.836/|0.686|3.419 |0.742
K4-3B-75KC2B.0-BS10s20 X |0.296 (0.148 |0.350 |0.153 | - - 10.617]0.163 |1.301 |0.147 |0.711 [0.165| - - |0.711 |0.165
K4-3B-75KC2B.0-BS10s20 Y ]0.116 |0.088 |0.370 |0.152 (1.388 (0.150|0.745 |0.157 |1.536 |0.120 0.799 [0.157 | - - [0.799 [0.157
K4-3B-75KC2B.0-BS10sYon X 0.310 (0.152|0.370|0.157 |1.530|0.177 |0.757 [0.168 |1.649 |0.178 |0.876 |0.170 | - - (0.876 (0.170
K4-3B-75KC2B.0-BS10sYon Y ]0.116 |0.089 |0.358 |0.152 [1.416 [0.156 |0.907 |0.158 [2.072 |0.149 [0.974 (0.158 |2.045|0.149|0.974 |0.158
K4-3B-75KC2B.0-BS16s20 X 10.261 |0.152|0.499 (0.172 {1.422 |0.167 [0.886 |0.181 (1.512 |0.157 [0.946 |0.182 | - - 10.946 (0.182
K4-3B-75KC2B.0-BS16s20 Y |0.259]0.152|0.433|0.164 |1.371 |0.165|0.982 |0.168 |1.826 |0.127|1.049 |0.169 | - - 11.049 |0.169
K4-3B-75KC2B.0-BS16sYon X 10.263 |0.152|0.530 (0.173 {1.513 (0.190 |{1.036 (0.183 |1.810 (0.187 |1.126 |0.184 {2.048|0.178|1.126 (0.184
K4-3B-75KC2B.0-BS16sYon Y ]0.246|0.150|0.434 |0.163 |1.385 |0.172|1.197 |0.170 |{2.296 |0.170 |1.318 [0.171 |2.081/|0.180|1.318 |0.171
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Tablo E.13(Devam): Kirisli ortalama art1 standart sapma kapali ¢ikmali modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC2B.0-BS16s20 X 0.279|0.252|0.428 |0.283 [1.470 |0.320 |0.934 |0.311 {1.976 |0.274 |0.964 |0.311| - - 10.964|0.311
K4-3B-98KC2B.0-BS16s20 Y ]0.09810.125|0.371 |0.272 |1.325 (0.300 |0.928 |0.292 |1.882 |0.284 |1.003 [0.293 | - - ]1.003|0.293
K4-3B-98KC2B.0-BS16sYon X |0.274(0.252|0.423 0.291 |1.435 |0.328 |1.822 (0.338|{3.399 |0.380 |{1.911 |0.340 |2.179 (0.350 |1.911 |0.340
K4-3B-98KC2B.0-BS16sYon Y ]0.2750.262 |0.365 |0.280|1.338 [0.318 |1.768 |0.333 [2.831 |0.391 |1.926 (0.340 |2.084 |0.349 [2.062 |0.347
K4-3B-98KC2B.0-BS25520 X 10.271|0.269 |0.509 |0.318 [1.372 |0.344 |1.194 (0.341 |2.146 |0.314 |{1.253 |0.342 |1.997 |0.310 |1.253 |0.342
K4-3B-98KC2B.0-BS25s20 Y ]0.101|0.144 /0.375 |0.293 |1.289 (0.319{1.189 |0.317 |1.961 |0.290 |1.275 [0.319| - - |1.275(0.319
K4-3B-98KC2B.0-BS25sYon X 10.257 (0.263|0.548 |0.314 {1.373 |0.338 |1.998 (0.357|3.316 |0.409 [1.976 |0.356 |2.110 (0.361 |2.222 |0.366
K4-3B-98KC2B.0-BS25sYon Y (0.26010.270|0.413 |0.295 |1.306 |0.320|1.893 |0.344 |12.785 |0.398 |1.854 |0.342 |2.046 |0.353 |2.581 |0.387
K7-3B-75KC2B.0-BS10s20 X 10.253 |0.090 |0.406 (0.098 [1.156 |0.082 (0.773 |0.104 (1.585 |0.083 [0.697 |0.103 (1.539 |0.084 |0.697 |0.103
K7-3B-75KC2B.0-BS10s20 Y |0.237]0.098 |0.283 |0.103 |1.110 |0.095 |0.742 |0.109 |1.232 |0.077 |0.589 |0.110| - - |0.5890.110
K7-3B-75KC2B.0-BS10sYon X 0.262 (0.090{0.538 |0.102 {1.533 |0.112 |1.257 |0.109 |2.727 |0.128 |1.227 |0.109 |2.252 |0.125 |1.227 |0.109
K7-3B-75KC2B.0-BS10sYon Y ]0.2320.097 |0.294 |0.103 |1.314 |0.114 |1.049 |0.113 |1.151 |0.113 |1.008 |0.113 |2.008 |0.114 |{1.008 |0.113
K7-3B-75KC2B.0-BS16s20 X 0.241 |0.092 |0.689 |0.109 |1.440 |0.111|1.136 (0.114 |2.136 |0.116 {1.029 |0.113 |1.833 |0.101 {1.029 |0.113
K7-3B-75KC2B.0-BS16s20 Y ]0.248|0.102 |0.516 |0.115 |1.355 0.115|1.051 |0.118 |1.713 |0.089 |1.176 (0.144 |1.677 |0.095 [1.176 |0.144
K7-3B-75KC2B.0-BS16sYon X 0.249 |0.092 |0.705 |0.110 |1.505 |0.119|1.662 |0.121 |3.162 |0.149 |1.705 |0.122 |2.376 |0.138 |1.705 |0.122
K7-3B-75KC2B.0-BS16sYon Y ]0.245]0.102 |0.517 |0.115 |1.445 |0.142 |1.488 |0.142 |1.588 |0.143 |1.588 |0.143 |2.203 |0.126 [1.588 |0.143
K7-3B-98KC2B.0-BS16s20 X 0.260 (0.189 |0.367 |0.204 [1.260 |0.237 |0.902 (0.226 |1.492 |0.245 |0.992 |0.229 | - - 10.992(0.229
K7-3B-98KC2B.0-BS16s20 Y ]0.183]0.173|0.311 |0.210 |1.240 (0.238 |0.865 |0.232 |1.365 |0.231 |0.202 [0.182| - - ]0.811(0.231
K7-3B-98KC2B.0-BS16sYon X 10.251(0.189(0.416 |0.209 [1.274 |0.238 |1.682 (0.252 |2.845 |0.301 |{1.886 |0.259 |2.090 (0.268 |2.151 |0.270
K7-3B-98KC2B.0-BS16sYon Y ]0.2750.207|0.346 |0.220 |1.293 (0.245 |1.650 |0.252 |2.203 |0.260 |1.721 (0.253 |2.078 |0.258 [1.846 |0.256
K7-3B-98KC2B.0-BS25520 X 10.252 (0.198 |0.543 |0.226 (1.262 |0.251 (1.155 |0.247 | - - |1.277]0.251| - - |1.277]0.251
K7-3B-98KC2B.0-BS25520 Y |0.203|0.198 [0.401 |0.240 |1.105 |0.253 |1.105 |0.253 | - - 0.416(0.241| - - |1.059|0.252
K7-3B-98KC2B.0-BS25sYon X 10.236 [0.196 |0.486 |0.226 (1.236 |0.252 2.075 |0.285 | - - |1.843]0.274]2.040 |0.283 |2.540 |0.303
K7-3B-98KC2B.0-BS25sYon Y ]0.258 |0.220|0.401 |0.242 |1.201 |0.261 |2.015 |0.330 |1.787 |0.324 |1.658 |0.317 |1.873 |0.326 {2.287 |0.336
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Tablo E.14: Kirisli ortalama art1 standart sapma kapali ¢gikmal1 duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |[D(%)] F |D(%)] F D(%) F |[D(%)| F
K2-3B-75KC2B.D-BS10s20 X |0.387(0.487|0.40510.489| - - ]0.887]0.396|0.798 |0.395 [0.905 [0.396| - - |0.905 |0.396
K2-3B-75KC2B.D-BS10s20 Y 10.278|0.445|0.447 |0.453 | - - ]1.14410.436 |1.358 |0.438 [0.930 (0.444 | - - |0.930 |0.444
K2-3B-75KC2B.D-BS10sYon X ]0.393 (0.484|0.393 |0.484 | - - ]1.000|0.397|0.822 |0.397 (1.054 [0.370| - - |1.054 |0.370
K2-3B-75KC2B.D-BS10sYon Y ]0.267|0.433|0.446 |0.450 | - - ]1.3390.438 |1.517 |0.440 (1.089 [0.452| - - |1.089 (0.452
K2-3B-75KC2B.D-BS16s20 X |0.375(0.504 |0.447|0.513 | - - ]1.133|0.386/0.918 |0.413 1.076 [0.413| - - |1.076 (0.413
K2-3B-75KC2B.D-BS16s20 Y ]0.275|0.458 |0.543 |0.467 | - - |1.471)0.456 |1.668 |0.460 (1.007 [0.460| - - |1.007 |0.460
K2-3B-75KC2B.D-BS16sYon X |0.378 [0.502 |0.468 |0.499 | - - ]1.361|0.386 |0.914 |0.415 (1.218 [0.389| - - |1.218 (0.389
K2-3B-75KC2B.D-BS16sYon Y |0.263]0.436 |0.502 |0.460| - - |1.406|0.426 (1.192 |0.428 (1.002 |0.454 | - - |1.002 (0.454
K2-3B-98KC2B.D-BS16s20 X 10.342 |0.671|0.610 (0.708 [1.931 [0.647 [1.431 |0.633 {3.021 (0.527 [1.646 |0.638 [2.914|0.557|1.646 (0.638
K2-3B-98KC2B.D-BS16s20 Y (0.327]0.578 |0.684 |0.621 |2.301 |0.671 |1.542 |0.611 |3.113 |0.656 |1.792 |0.629 |3.033|0.647|1.792 |0.629
K2-3B-98KC2B.D-BS16sYon X |0.299 (0.644 |0.565 |0.702 |[1.909 |0.644 |2.502 (0.637 |3.784 |0.720 |2.252 |0.626 |2.847(0.656/3.503 |0.701
K2-3B-98KC2B.D-BS16sYon Y ]0.29710.583 |0.612 |0.636 |2.258 (0.663 |2.550 |0.692 3.849 |0.747 |2.300 (0.667 |2.927|0.739|3.510 |0.813
K2-3B-98KC2B.D-BS25s20 X 0.301 (0.674]0.543 |0.710 |1.855 |0.663 1.909 [0.629| - - |2.00210.633| - - [2.002 (0.633
K2-3B-98KC2B.D-BS25s20 Y ]0.312|0.600 |0.651 |0.644 |2.187 (0.693 |2.098 |0.684 (3.295 |0.728 |2.223 (0.697 |2.991|0.726|2.223 |0.697
K2-3B-98KC2B.D-BS25sYon X |0.280 [0.659 |0.426 |0.718 |1.845 |0.631 |2.327 [0.653 |3.613 |0.741 |2.755 |0.679 |2.863|0.685(3.398 |0.724
K2-3B-98KC2B.D-BS25sYon Y ]0.283]0.579|0.564 |0.632 |2.175 (0.692 |2.425 |0.719 3.675 |0.800 |2.628 (0.743 |2.862|0.769|3.378 |0.835
K4-3B-75KC2B.D-BS10s20 X |0.433(0.166|0.641 |0.179| - - 10.79010.168 |1.386 |0.146 [0.939 [0.166 | - - (0.939 |0.166
K4-3B-75KC2B.D-BS10s20 Y ]0.2420.156 |0.458 |0.205 (1.351 (0.151|0.875 |0.162 |1.500 |0.153 [0.875 [0.162| - - [0.875 [0.162
K4-3B-75KC2B.D-BS10sYon X 10.438 0.167|0.646 |0.179 |1.539 |0.169 |0.944 (0.162 |1.807 |0.162 |1.033 |0.164 | - - |1.033 |0.164
K4-3B-75KC2B.D-BS10sYon Y ]0.235|0.153|0.443 |0.202 (1.381 [0.158 |0.935 |0.162 {2.007 |0.149 [0.979 [0.163| - - [0.979 (0.163
K4-3B-75KC2B.D-BS16s20 X 10.404 (0.170|0.707 0.181 (1.541 |0.174 (1.065 |0.177 (1.660 |0.147 (1.124 |0.178 | - - |1.124 |0.178
K4-3B-75KC2B.D-BS16s20 Y (0.332]0.194 |0.448 |0.193 |11.430|0.170|1.234 |0.167 |1.788 |0.121 |1.269 |0.167 | - - |1.269 |0.167
K4-3B-75KC2B.D-BS16sYon X 10.405(0.171|0.710 (0.182 {1.544 |0.183 |1.187 |0.180 (2.080 (0.178 [1.306 0.178 [2.109(0.172|1.306 (0.178
K4-3B-75KC2B.D-BS16sYon Y ]0.367|0.196 |0.461 |0.195 |1.426 [0.170|1.412 |0.169 2.297 |0.173 |1.506 (0.171 |2.136|0.184{1.506 |0.171
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Tablo E.14(Devam): Kirisli ortalama art1 standart sapma kapali ¢ikmali duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC2B.D-BS16s20 0.280 |0.292 |0.405 |0.321 |1.441 |0.317 |0.851 |0.318 |1.959 |0.275 |0.851 |0.318 | - - ]0.8510.318
K4-3B-98KC2B.D-BS16s20 0.095 |0.159 |0.351 |0.339 |1.119 |0.314 |0.797 |0.305 |1.565 |0.266 |0.860 |0.308 | - - 10.860|0.308
K4-3B-98KC2B.D-BS16sYon 0.268 |0.291 |0.387 |0.325 |1.399 |0.321 |11.786 |0.331 3.364 |0.395 |1.905 [0.334 |2.173 |0.342 |1.905 |0.334
K4-3B-98KC2B.D-BS16sYon 0.268 |0.334 |0.344 |0.348 |1.132 |0.332 |1.736 |0.320 | - - [1.831]0.321|1.969 |0.323 |2.043 |0.324
K4-3B-98KC2B.D-BS25s20 0.281 |0.314 |0.504 |0.361 |1.375 |0.334|1.130 |0.333 |2.112 |0.314 |1.241 |0.331 |2.000 |0.311 |1.241 |0.331
K4-3B-98KC2B.D-BS25s20 0.090 |0.169 |0.370 |0.373 |1.129 |0.335|1.018 |0.333 |1.911 |0.293 |]1.084 |0.334 | - - |1.084|0.334
K4-3B-98KC2B.D-BS25sYon 0.252 |0.301 |0.520 |0.355 |1.347 |0.335 |1.949 |0.353 |3.423 |0.400 |1.949 (0.353 |2.106 |0.358 |2.195 |0.362
K4-3B-98KC2B.D-BS25sYon 0.245 |0.341 |0.406 |0.369 |1.156 |0.335 |1.826 |0.340 | - - |1.7850.338|1.986 |0.349 |2.522 |0.385
K7-3B-75KC2B.D-BS10s20 0.245 |0.113 |0.322 |0.120 |1.072 |0.083 |0.659 |0.118 |1.517 |0.084 |0.582 |0.120 (1.455 |0.084 |0.582 |0.120
K7-3B-75KC2B.D-BS10s20 0.255|0.128 [0.267 |0.129 |0.918 |0.099 |0.637 |0.134 |1.059 |0.078 |0.548 |0.137 | - - |0.548 |0.137

K7-3B-75KC2B.D-BS10sYon 0.24710.114 10.324 |0.120 |1.472 |0.113 |1.105 |0.112 2.621 |0.127 |1.090 |0.112 |2.192 |0.125 |1.090 |0.112

K7-3B-75KC2B.D-BS10sYon 0.25410.130|0.292 |0.134 |1.045 |0.114 |0.828 |0.116 |1.109 |0.113 |0.675 |0.135 |1.607 |0.115 |0.675 |0.135

K7-3B-75KC2B.D-BS16s20 0.248 |10.116 |0.688 |0.124 |1.393 (0.112|1.025 |0.118 {2.036 |0.109 |0.979 (0.120 |1.806 |0.102 [0.979 |0.120

K7-3B-75KC2B.D-BS16s20 0.231 |0.128 |0.559 |0.145 |1.090 |0.120 |0.845 |0.128 |1.479 |0.092 |0.886 [0.126 (1.438 |0.097 |0.886 |0.126

K7-3B-75KC2B.D-BS16sYon 0.253 /0.117|0.704 |0.125 |1.490 |0.121 |1.619 |0.123 | - - [1.6610.123|2.319 |0.138 |1.661 |0.123
K7-3B-75KC2B.D-BS16sYon 0.250 |0.131 |0.564 |0.145 |1.107 |0.123 |]1.107 |0.123 |2.265 |0.134 |1.293 |0.125 |1.650 |0.129 |1.293 |0.125
K7-3B-98KC2B.D-BS16s20 0.271|0.211 |0.362 |0.223 |1.184 |0.238 |0.827 |0.229 | - - 10.924|0.230| - - 10.924|0.230
K7-3B-98KC2B.D-BS16s20 0.184 |0.189 |0.322 |0.230|1.108 |0.237 |0.805 |0.240 |1.189 |0.214 |0.194 |0.194 | - - [0.778 0.241

K7-3B-98KC2B.D-BS16sYon 0.254 |0.209 |0.421 |0.230|1.197 |0.241 |]1.574 |0.251 |2.820 |0.302 |1.840 [0.260 |2.024 |0.267 |2.085 |0.270

K7-3B-98KC2B.D-BS16sYon 0.298 |0.231 |0.361 |0.242 |1.201 |0.247 |1.486 |0.252 |2.041 |0.264 |1.629 (0.254 |1.853 |0.261 |1.656 |0.255

K7-3B-98KC2B.D-BS25520 0.23710.215]0.451 |0.243|1.166 |0.251 |1.033 |0.246| - - |0.676|0.243| - - |1.1550.250
K7-3B-98KC2B.D-BS25520 0.200 |0.220|0.397 |0.264 {1.020 |0.251 |0.928 |0.254 {1.286 |0.240 |0.397 |0.264 | - - |0.918|0.254
K7-3B-98KC2B.D-BS25sYon 0.22710.214/0.469 |0.246 |1.158 |0.255 |2.039 |0.284 | - - |1.796|0.27412.013 |0.282 |2.511 |0.305

<[ X|<|IX[<|[X|<|X[<|X|<[X|<|X[<|IX|<[X|[<|X|<|X|<|X

K7-3B-98KC2B.D-BS25sYon 0.260 |0.246 |0.398 |0.268 |1.072 |0.260 |1.653 |0.273 |2.435 |0.284 |1.424 |0.266 |1.592 |0.271 |1.852 |0.281
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Tablo E.15: Kirigsiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |[D(%)] F |D(%)] F D(%) F |[D(%)| F
K2-3B-75KC10YK.0-BS10s20 0.378 [0.249 |0.486 |0.257 | - - ]0.998 |0.262 |0.874 |0.264 [1.060 |0.261 | - - |1.060 |0.261
K2-3B-75KC10YK.0-BS10s20 0.289 |0.245 |0.475 |0.275| - - ]1.033]0.293|0.894 [0.290 [1.126 |0.294 | - - 11.126 |0.294
K2-3B-75KC10YK.0-BS10sYon 0.391 |0.252 |0.469 |0.257 | - - [1.167]0.262|0.895 |0.266 (1.244 |0.260 | - - 11.244 |0.260
K2-3B-75KC10YK.0-BS10sYon 0.286 [0.243 |0.461 |0.273 | - - |1.217]0.296 |0.887 |0.291 [1.314 |0.297 | - - |1.314 |0.297
K2-3B-75KC10YK.0-BS16s20 0.384 |0.265 |0.492 |0.272| - - |1.330]0.274|1.035 |0.279 [1.237 |0.276 | - - |1.237 |0.276
K2-3B-75KC10YK.0-BS16s20 0.294 |0.261 |0.480 |0.289 | - - |1.395]0.314|1.053 |0.309 [1.379 |0.314 | - - 11.379 |0.314
K2-3B-75KC10YK.0-BS16sYon 0.385|0.264 |0.478 |0.271| - - |1.59410.272|1.059 |0.280 [1.408 |0.275| - - |1.408 |0.275
K2-3B-75KC10YK.0-BS16sYon 0.283 |0.258 |0.446 |0.287 | - - |1.609]0.320|1.074 |0.311 |1.585 |0.319| - - |1.585 |0.319
K2-3B-98KC10YK.0-BS16s20 0.390 |0.385 |0.553 |0.422 |2.065 |0.472 |11.390 |0.457 |2.995 |0.409 |1.623 [0.462 | - - |1.623 |0.462
K2-3B-98KC10YK.0-BS16s20 0.372 |0.382 |0.558 |0.428 | - - |1.3490.462|2.907 [0.420 (1.558 |0.468 | - - |1.558 |0.468

K2-3B-98KC10YK.0-BS16sYon 0.373|0.375|0.544 |0.415 |2.033 (0.469 |2.405 |0.481 [3.870 |0.536 |2.312 |0.478 |3.126|0.508|3.474 |0.523

K2-3B-98KC10YK.0-BS16sYon 0.351|0.370|0.510 |0.415 |2.746 |0.511 |2.351 |0.494 |3.444 |0.541 |2.490 |0.500 |3.211|0.533|3.351 |0.539

K2-3B-98KC10YK.0-BS25s20 0.360 |0.407 |0.516 |0.449 |2.004 (0.502 |1.973 |0.501 {3.090 |0.434 |2.004 [0.502| - - [2.004 (0.502

K2-3B-98KC10YK.0-BS25520 0.340 |0.394 |0.526 |0.449 |2.790 |0.480 |1.891 |0.502 |3.038 |0.469 |2.015 [0.507 | - - |2.015 |0.507

K2-3B-98KC10YK.0-BS25sYon 0.350 |0.387 |0.424 |0.409 |1.998 |0.484 |12.277 |0.493 |3.579 |0.548 |2.881 |0.518 3.091]0.527|3.347 |0.539

K2-3B-98KC10YK.0-BS25sYon 0.326 |0.380 |0.489 |0.433 |2.582 |0.526 |12.210 |0.509 |3.442 |0.568 |2.791 |0.537 3.093]0.553|3.256 [0.562

<[ X|<|IX[<|[X|<|X[<|X|<[X|<|X[<|IX|<[X|<|X|<|X|<|X

K4-3B-75KC10YK.0-BS10s20 0.313|0.105|0.375 |0.111| - - 10.64910.120|1.259 |0.111 0.711 [0.121| - - [0.711 (0.121
K4-3B-75KC10YK.0-BS10s20 0.11710.076 |0.354 |0.132 |1.263 (0.126 |0.665 |0.135|1.275 |0.126 [0.703 [0.136| - - |0.703 |0.136
K4-3B-75KC10YK.0-BS10sYon 0.315|0.106 |0.378 |0.111 (1.498 [0.124 |0.751 |0.121 |1.535 |0.119 [0.851 [0.123| - - |0.851 (0.123
K4-3B-75KC10YK.0-BS10sYon 0.118 |0.076 |0.230 |0.121 |0.654 (0.136 |0.492 |0.134 |0.865 |0.137 |0.492 0.134| - - (0.492 |0.134
K4-3B-75KC10YK.0-BS16s20 0.3051(0.111|0.522 |0.125| - - (0.906 |0.133 |1.498 |0.109 [0.948 |0.134 | - - 10.948 (0.134
K4-3B-75KC10YK.0-BS16s20 0.2151(0.125|0.433 |0.141|{1.325 |0.138 |0.931 |0.144 |1.512 |0.116 |0.941 [0.144 | - - 10.941 (0.144
K4-3B-75KC10YK.0-BS16sYon 0.302 |0.110(0.526 |0.125|1.522 |0.135|1.086 |0.135 |1.684 |0.131 |1.098 [0.135| - - ]1.098 |0.135
K4-3B-75KC10YK.0-BS16sYon 0.213]0.125|0.425 |0.142 |1.346 [0.141|1.135 |0.146 |2.093 |0.137 (1.209 [0.146 | - - |1.209 |0.146
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Tablo E.15(Devam): Kirissiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC10YK.0-BS16s20 X 0.330 (0.185(0.475 |0.206 |1.450 |0.237 |1.035 |0.231 |2.031 |0.203 [1.056 |0.232| - - ]1.056 |0.232
K4-3B-98KC10YK.0-BS16s20 Y ]0.08310.094 |0.304 |0.239 |1.259 (0.271 |0.844 |0.264 |1.674 |0.264 |0.968 0.266 | - - 10.968 |0.266
K4-3B-98KC10YK.0-BS16sYon | X ]0.295(0.178 |0.482 |0.210 |1.415 (0.240|1.872|0.247 |3.366 |0.282 |2.038 0.250 |2.225 |0.254 {2.038 |0.250
K4-3B-98KC10YK.0-BS16sYon | Y [0.264 |0.235|0.285 |0.240(1.218 [0.275|1.633 |0.281 |{2.090 |0.289 |1.779 (0.284 {1.945 |0.288 {2.007 |0.289
K4-3B-98KC10YK.0-BS25s20 X 10.302 (0.194 |0.510 |0.224 {1.360 |0.251 |1.236 (0.249 |2.149 |0.218 [1.236 |0.249 |2.128 |0.217 |1.236 |0.249
K4-3B-98KC10YK.0-BS25s20 Y ]0.083|0.104 |0.400 |0.263 |1.250 (0.285|1.022 |0.282 |1.645 |0.257 |1.167 [0.284 | - - |1.167/0.284
K4-3B-98KC10YK.0-BS25sYon | X [0.232|0.166 |0.501 |0.228 |1.393 (0.256 |1.891 |0.264 (3.281 |0.301 |2.120 (0.269 |2.120 |0.269 [2.327 |0.274
K4-3B-98KC10YK.0-BS25sYon | Y [0.229 (0.232 |0.395 |0.263 [1.245 |0.286 (1.702 |0.295 (2.304 |0.310 (1.764 |0.297 (1.972 |0.303 |2.304 |0.310
K7-3B-75KC10YK.0-BS10s20 X 10.253 |0.089 |0.297 [0.092 | - - (0.620|0.098| - - |0.561|0.097| - - |0.561]0.097
K7-3B-75KC10YK.0-BS10s20 Y - - |0.38410.092| - - |0.6580.093|1.011 |0.064 |0.697 |0.093 | - - |0.697|0.093
K7-3B-75KC10YK.0-BS10sYon | X |0.236|0.087|0.421 |0.096 |1.360 (0.104 |1.081 |0.102 |2.402 |0.105 |1.052 |0.102 |{1.947 |0.109 |1.052 |0.102
K7-3B-75KC10YK.0-BS10sYon | Y ]0.2440.086 |0.420 |0.092 |1.139 (0.094 |1.036 |0.094 |2.239 |0.090 |1.183 [0.094 |1.623 |0.094 |1.183 |0.094
K7-3B-75KC10YK.0-BS16s20 X 0.268 |0.093 |0.572 ]0.103 |1.247 |0.102 |0.939 (0.106 {1.438 |0.081 [0.880 |0.106 | - - 10.880]0.106
K7-3B-75KC10YK.0-BS16s20 Y ]0.220|0.086 |0.571 |0.098 |1.201 (0.100 |0.952 |0.099 |1.422 |0.084 |1.055 (0.100 |1.480 |0.069 |1.055 |0.100
K7-3B-75KC10YK.0-BS16sYon | X |0.268 |0.093 |0.588 |0.104 |1.392 [0.111{1.409 |0.111 [2.813 |0.122 |1.546 (0.112 |2.162 |0.121 |1.546 |0.112
K7-3B-75KC10YK.0-BS16sYon | Y ]0.235]0.088 |0.580 |0.098 |1.213 (0.100 |1.436 |0.101 2.754 |0.106 |1.521 |0.101 |{1.812 |0.103 |1.521 |0.101
K7-3B-98KC10YK.0-BS16s20 X 0.257(0.183]0.330|0.195|1.093 |0.215 |0.712 [0.207 | - - 10.565(0.205| - - 10.785(0.209
K7-3B-98KC10YK.0-BS16s20 Y ]0.190|0.145|0.284 |0.167 |1.032 (0.187|0.768 |0.185 |1.296 |0.175 |0.206 [0.152| - - 10.753]0.184
K7-3B-98KC10YK.0-BS16sYon | X [0.2290.193|0.397 |0.218 |1.202 (0.245 |1.561 |0.255 |2.776 |0.289 |1.749 (0.260 |1.921 |0.265 |1.955 |0.266
K7-3B-98KC10YK.0-BS16sYon | Y |0.264 |0.183|0.332 |0.193 |1.205 [0.216 |]1.667 |0.221| - - ]1.684(0.221 (1.941 |0.225 |1.804 |0.223
K7-3B-98KC10YK.0-BS25520 X 10.223 |0.185|0.458 [0.214 {1.089 |0.231 [0.913 |0.226 {1.309 [0.237 [0.986 |0.228 | - - |0.98610.228
K7-3B-98KC10YK.0-BS25520 Y |0.2250.170 |0.401 |0.195 |1.090 |0.202 |0.988 |0.201 |1.340 |0.192 |0.416 |0.196 | - - |0.988/0.201
K7-3B-98KC10YK.0-BS25sYon | X [0.201 [0.178 [0.461 |0.217 (1.087 |0.234 (1.634 |0.249 |2.710 |0.266 (1.556 |0.246 (1.693 |0.250 |2.065 |0.255
K7-3B-98KC10YK.0-BS25sYon | Y ]0.230|0.172|0.386 |0.196 |1.090 (0.208 |1.619 |0.213 |2.930 |0.177 |1.501 |0.212 |1.716 |0.215 |2.010 |0.216
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Tablo E.16: Kirigsiz ortalama kapali ¢ikmali ilk kat ytliksekligi fazla duvarlit modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |[D(%)] F |D(%)] F D(%) F |[D(%)| F
K2-3B-75KC10YK.D-BS10s20 X 10.381(0.377|0.474 0.384 | - - ]0.893]0.363|0.784 |0.392 |0.970 |0.293 | - - 10.970 |0.293
K2-3B-75KC10YK.D-BS10s20 Y ]0.305|0.347]0.554 |0.381| - - |1.391]0.354|1.716 [0.363 [1.515 |0.357 | - - |1.515 |0.357
K2-3B-75KC10YK.D-BS10sYon | X |0.382|0.377|0.459|0.385| - - ]1.1180.294 |0.886 |0.381 [1.157 |0.260 | - - |1.157 |0.260
K2-3B-75KC10YK.D-BS10sYon | Y |0.300|0.342|0.533 |0.379| - - |1.618|0.362|1.948 |0.370|1.793 |0.367 | - - |1.793 |0.367
K2-3B-75KC10YK.D-BS16s20 X ]0.401 |0.393 |0.463 |0.398 | - - |1.145]0.273|0.742 |0.406 [1.083 |0.275| - - |1.083 |0.275
K2-3B-75KC10YK.D-BS16s20 Y |0.312]0.362|0.576 [0.369 | - - |1.800|0.381|1.862 |0.383 |1.831 |0.382| - - |1.831 |0.382
K2-3B-75KC10YK.D-BS16sYon | X |0.378|0.391|0.494 |0.402| - - |1.44810.270|0.820 [0.339 [1.285 |0.273 | - - |1.285 |0.273
K2-3B-75KC10YK.D-BS16sYon | Y |0.312|0.360 |0.544 |0.380| - - ]1.986|0.390|2.010 |0.390 2.010 |0.390 | - - |2.010 |0.390
K2-3B-98KC10YK.D-BS16s20 X ]0.313 |0.502 |0.577 |0.569 |1.957 |0.552 |1.612 |0.559 |3.630 |0.368 |1.851 |0.566 (3.005|0.478/1.851 |0.566
K2-3B-98KC10YK.D-BS16s20 Y |0.323 |0.454]0.695 |0.512 |2.323 |0.538 |1.625 [0.527 | - - |[1.811|0.537| - - |1.811 |0.537
K2-3B-98KC10YK.D-BS16sYon | X |0.315(0.520 |0.556 [0.584 |1.888 |0.507 |2.559 |0.521 (3.968 (0.549 |2.251 |0.514 |2.915|0.5293.710 |0.545
K2-3B-98KC10YK.D-BS16sYon | Y - - 10.62110.502| - - |2.643]0.568 [3.434 |0.625 (3.434 [0.625| - - |3.434 (0.625
K2-3B-98KC10YK.D-BS25s20 X |0.245 (0.485 |0.545 |0.598 [1.913 |0.569 |2.065 [0.553 |3.863 |0.446 |2.135 |0.554 |2.955|0.509(2.135 |0.554
K2-3B-98KC10YK.D-BS25s520 Y ]0.300 |0.465|0.672 |0.528 2.253 |0.561 |2.160 |0.554 |3.153 |0.554 |2.222 |0.559| - - |2.222 |0.559
K2-3B-98KC10YK.D-BS25sYon | X |0.296 |0.527|0.481 |0.586 |1.923 |0.571 |2.385 |0.533| - - |2.717]0.541 |2.900|0.545/3.566 |0.559
K2-3B-98KC10YK.D-BS25sYon | Y |0.311|0.469|0.577 |0.517|2.200 |0.559 |2.432 |0.577 |3.409 |0.657 |2.642 |0.596 |3.014/0.630}3.316 |0.653
K4-3B-75KC10YK.D-BS10s20 X 10.304 |0.132 |0.354 |0.137| - - 10.603]0.146|1.163 |0.122 |0.665 |0.147 | - - 10.665 |0.147
K4-3B-75KC10YK.D-BS10s20 Y |0.115]0.118|0.314 |0.202| - - ]0.563|0.208 |0.750 |0.165 |0.626 |0.208 | - - 10.626 |0.208
K4-3B-75KC10YK.D-BS10sYon | X |0.306|0.132|0.358 |0.137|1.385 |0.134 |0.711 |0.147 |1.354 |0.134 |0.804 |0.149 | - - 10.804 |0.149
K4-3B-75KC10YK.D-BS10sYon | Y |0.116|0.119|0.315 |0.202|1.174 |0.158 [0.651 |0.209 |0.813 |0.175 |0.689 |0.209 | - - 10.689 |0.209
K4-3B-75KC10YK.D-BS16s20 X 10.294 0.137 |0.481 |0.151| - - 10.84410.159|1.384 |0.122 |0.906 |0.155| - - 0.906 |0.155
K4-3B-75KC10YK.D-BS16s20 Y ]0.22410.199|0.386 |0.215 [1.070 |0.164 |0.759 |0.190 |1.257 |0.134 |0.796 |0.177 | - - 10.796 |0.177
K4-3B-75KC10YK.D-BS16sYon | X |0.296 |0.137|0.493 |0.151|1.447 |0.140 (1.012 |0.139 |1.655 (0.133 |1.022 |0.139| - - |1.022 |0.139
K4-3B-75KC10YK.D-BS16sYon | Y |0.224|0.199 |0.379 |0.214 ]1.085 |0.148 |0.909 |0.150 (1.676 [0.135]0.960 |0.150 | - - 10.960 |0.150
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Tablo E.16(Devam): Kirissiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC10YK.D-BS16s20 0.324 |0.213 |0.449 |0.234 |1.403 |0.259 |0.988 |0.260 [1.819 |0.228 |]1.030 |0.261 | - - [1.0301|0.261
K4-3B-98KC10YK.D-BS16s20 0.083 |0.124 |0.282 |0.303 |1.195 |0.339 |0.780 |0.332 |1.402 |0.275|0.883 |0.335| - - |0.883|0.335

K4-3B-98KC10YK.D-BS16sYon
K4-3B-98KC10YK.D-BS16sYon
K4-3B-98KC10YK.D-BS25520
K4-3B-98KC10YK.D-BS25520
K4-3B-98KC10YK.D-BS25sYon
K4-3B-98KC10YK.D-BS25sYon
K7-3B-75KC10YK.D-BS10s20
K7-3B-75KC10YK.D-BS10s20
K7-3B-75KC10YK.D-BS10sYon
K7-3B-75KC10YK.D-BS10sYon
K7-3B-75KC10YK.D-BS16s20
K7-3B-75KC10YK.D-BS16s20
K7-3B-75KC10YK.D-BS16sYon
K7-3B-75KC10YK.D-BS16sYon

0.304 |0.208 |0.449 |0.235 |1.341 |0.246 |11.840 |0.247 |3.230 |0.279 |2.005 |0.250 |2.192 |0.254 |2.005 |0.250
0.252 |0.295 |0.272 |0.302 |1.082 |0.273 |]1.393 |0.278 |1.725 |0.282 |1.517 |0.281 |1.663 |0.282 |1.683 |0.283
0.298 |0.221 |0.485 |0.251 |1.335 |0.272 |11.190 |0.278 |2.041 |0.224 |1.211 |0.278 |2.083 |0.213 |1.211 |0.278
0.083 |0.134 |0.372 |0.333 |1.140 |0.356 |0.932 |0.352 |1.389 |0.263 |1.036 |0.354 | - - |1.036|0.354
0.268 |0.209 |0.475 |0.251 |1.347 |0.274 |11.783 |0.270 |3.131 |0.296 |2.032 |0.271 |2.052 |0.271 |2.281 |0.274
0.227 |0.308 |0.372 |0.333 |1.161 |0.358 |1.431 |0.300 |1.887 |0.305 |1.514 |0.295 |1.659 |0.300 |1.929 |0.305
0.233|0.110|0.248 |0.111| - - ]0.541|0.116]0.914 [0.072 |0.482 |0.115| - - |0.4820.115
0.248 |0.105 [0.366 |0.112 |0.924 |0.064 |0.571 |0.109 |0.895 |0.076 |0.586 |0.109 | - - |0.586 |0.109
0.236|0.110|0.338 |0.117 |1.072 |0.106 |0.881 |0.105 |{1.923 |0.105 |0.852 |0.107 |1.556 |0.109 |0.852 |0.107
0.24710.105 |0.367 |0.111 |0.949 (0.097 |0.846 |0.098 |1.857 |0.089 |0.949 |0.097 |1.291 |0.095 |0.949 |0.097
0.24410.114 /0.481 |0.122 |1.039 (0.105 |0.819 |0.116 |1.259 |0.080 |0.789 |0.118 | - - 10.7890.118
0.230 |0.106 |0.509 |0.117 |0.964 |0.099 |0.788 |0.108 |1.199 |0.085 |0.861 [0.106 (1.287 |0.069 |0.861 |0.106
0.237|0.113 |0.491 |0.123 |1.141 |0.114 |11.124 |0.114 |2.768 |0.123 |1.244 |0.115 |2.032 |0.120 |1.244 |0.115
0.239 |0.108 |0.495 |0.117]0.992 |0.105 |1.112 |0.105 |2.276 |0.106 |1.163 |0.105 |1.437 |0.103 |1.163 |0.105

< | X[<|IX|<[X|<|X|[<|X|<|[X|<|X|<|X|<|[X|<|X|<|X|<[X

K7-3B-98KC10YK.D-BS16s20 0.265|0.210|0.295 |0.214 | - - ]0.53910.229|0.940 |0.215 |0.578 [0.221| - - 10.578|0.221
K7-3B-98KC10YK.D-BS16s20 0.206 |0.172|0.280 |0.185 |0.970 [0.194 |0.617 |0.199 | - - 10.22110.179| - - 10.705]0.198
K7-3B-98KC10YK.D-BS16sYon 0.25510.210|0.316 |0.220 |0.964 (0.227{1.013 |0.228 |2.114 |0.252 |1.257 |0.233 |1.465 |0.238 |1.257 |0.233
K7-3B-98KC10YK.D-BS16sYon 0.286 |0.193 /0.322 |0.198 1.007 [0.204 |1.129 |0.205| - - 11.398|0.207 |1.521 |0.208 |1.398 |0.207
K7-3B-98KC10YK.D-BS25520 0.24410.218|0.390 |0.236 |0.977 |0.239 |0.672 |0.234 |1.051 |0.197|0.733 |0.235| - - |0.733]0.235
K7-3B-98KC10YK.D-BS25520 0.246 0.198 |0.363 |0.216 |0.980 |0.213 |0.759 |0.215|1.097 |0.171|0.392 |0.219| - - |0.392/0.219
K7-3B-98KC10YK.D-BS25sYon 0.216 10.211|0.352 |0.239|0.959 |0.242 |1.272 |0.249|2.368 |0.275 |1.350 |0.251 |1.487 [0.254 |1.722 (0.260
K7-3B-98KC10YK.D-BS25sYon 0.27210.206 |0.330 |0.215 |0.976 |0.217 |]1.269 |0.221| - - 11.367|0.222 |1.563 |0.222 |1.817 |0.226
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Tablo E.17: Kirisli ortalama kapal1 ¢ikmal1 ilk kat ytiksekligi fazla modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)| F [D(%) F |D(%) F |D(%)| F |[D(%)| F |[D(%)| F D(%) F |D(%)| F
K2-3B-75KC1BYK.0-BS10s20 0.404|0.268 [0.451[0.271] - | - l0.846[0.267]0.614]0.272]0.8700.267| - | - J0.870 |0.267
K2-3B-75KC1BYK.0-BS10s20 0.288(0.245 [0.474[0.274] - | - [1.009[0.292]0.916]0.291 [1.125 [0.293] - | - |1.125 |0.293
K2-3B-75KC1BYK.0-BS10sYon 0.417/0.268 [0.440[0.270] - | - [1.0210.264]0.626|0.271[1.114 [0.262] - | - J1.114 |0.262
K2-3B-75KC1BYK.0-BS10sYon 0.298(0.245 [0.461[0.272] - | - [1.2050.293]0.9260.290[1.275 [0.294] - | - |1.275 |0.294
K2-3B-75KC1BYK.0-BS16520 0.395(0.283 [0.442[0.286] - | - [1.163[0.277]0.674]0.288[1.093 [0.279 - | - [1.093 |0.279
K2-3B-75KC1BYK.0-BS16520 0.300(0.263 [0.463[0.288] - | - [1.3700.313]1.091]0.310[1.347 [0.313] - | - [1.347 |0.313
K2-3B-75KC1BYK.0-BS16sYon 0.415(0.281 [0.438/0.282] - | - [1.3910.270]0.647 0.284 [1.252 [0.273] - | - |1.252 |0.273
K2-3B-75KC1BYK.0-BS16sYon 0.284|0.256 [0.447|0.284] - | - [1.609[0.315]1.191]0.310[1.563 [0.315] - | - |1.563 |0.315
K2-3B-98KC1BYK.0-BS16520 0.373]0.418 [0.5670.458[1.981 0.496 [1.400 [0.485 [2.815 [0.482 [1.594 [0.488| - | - [1.594 |0.488
K2-3B-98KC1BYK.0-BS16520 0.312]0.364 |0.6220.436[1.921[0.484 [1.417 [0.464[2.890 [0.463 [1.669 [0.474| - | - |1.669 |0.474

K2-3B-98KC1BYK.0-BS16sYon 0.310(0.392 |0.551/0.456(1.916 [0.498 |2.412 |0.513 |3.032 |0.535 (2.226 |0.507 |3.032|0.535|3.373 |0.542

K2-3B-98KC1BYK.0-BS16sYon 0.322/0.368 [0.544|0.425(1.911 |0.483 |2.445 |0.507 |3.166 |0.537 (2.352 |0.502 |3.073|0.535|3.306 |0.538

K2-3B-98KC1BYK.0-BS25520 0.323/0.426 |0.513/0.479(1.897 |0.522 |1.951 |0.523 |2.793 |0.467 |1.951 |0.523 | - - |1.951 |0.523

K2-3B-98KC1BYK.0-BS25s20 0.292]0.375 |0.591/0.454|2.029 |0.511 |1.974 |0.509 |2.978 |0.489 |2.110 |0.514 | - - |2.110 |0.514

K2-3B-98KC1BYK.0-BS25sYon 0.324|0.420 |0.442/0.456|1.907 |0.512 |2.287 |0.524 |3.263 |0.562 |2.802 |0.544 |3.019/|0.553|3.290 |0.562

K2-3B-98KC1BYK.0-BS25sYon 0.293]0.374 |0.524/0.442|1.880 |0.502 |2.287 |0.521 |3.155 |0.565 |2.640 |0.539 |2.938/0.555(3.237 |0.566

<|IX[<[X[<|X|<|X|<[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|[<[X

K4-3B-75KC1BYK.0-BS10s20 0.292|0.127 |0.313|0.129| - - ]0.551]0.138 1.049 |0.138 |0.624 [0.139| - - |0.624 |0.139
K4-3B-75KC1BYK.0-BS10s20 0.109(0.070 |0.358|0.129| - - 10.64810.132|1.250 |0.125 |0.700 [0.133 | - - |0.700 (0.133
K4-3B-75KC1BYK.0-BS10sYon 0.286(0.127 |0.319/0.129| - - 10.643]0.1391.157 |0.142 |0.734 (0.141| - - |0.734 |0.141
K4-3B-75KC1BYK.0-BS10sYon 0.109(0.071 |0.358/|0.129(1.304 |0.131|0.781 [0.133 |1.669 |0.132 |0.848 |0.133 | - - |0.848 |0.133
K4-3B-75KC1BYK.0-BS16520 0.252|0.130 |0.451/0.145| - - |0.787]0.153 |1.285|0.142 |0.837 |0.154 | - - 10.837 |0.154
K4-3B-75KC1BYK.0-BS16520 0.233]|0.125 |0.474|0.139|1.425 |0.138|0.983 |0.143|1.599 |0.108 |{1.010 |0.143 | - - [1.010 (0.143
K4-3B-75KC1BYK.0-BS16sYon 0.260|0.131 |0.447|0.144]1.412 |0.152|0.955 |0.154 |1.495 |0.152 |0.934 |0.154 | - - 10.934 |0.154
K4-3B-75KC1BYK.0-BS16sYon 0.198|0.119 |0.447/|0.139(1.360 |0.145 |1.101 (0.144 |2.024 |0.134 |1.204 |0.144 | - - |1.204 |0.144
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Tablo E.17(Devam): Kirisli ortalama kapali ¢ikmali ilk kat yiiksekligi fazla modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC1BYK.0-BS16520 X |0.277|0.218 0.381 |0.241 |1.398 |0.272 |0.858 |0.274 {1.605 |0.263 [0.775 |0.271| - - 10.7751]0.271
K4-3B-98KC1BYK.0-BS16520 Y ]0.084 10.093 |0.305 |0.236 |1.280 (0.270 |0.844 |0.262 |1.654 |0.263 |0.969 (0.264 | - - 10.969 |0.264
K4-3B-98KC1BYK.0-BS16sYon | X ]0.249|0.208 |0.359 |0.242 |1.355 (0.288 |1.659 |0.292 |2.157 |0.301 |1.770 (0.294 |2.102 |0.300 |1.770 |0.294
K4-3B-98KC1BYK.0-BS16sYon | Y ]0.255(0.226|0.297 |0.237 |1.259 (0.271{1.621 |0.278 |1.998 |0.285 |1.830 (0.282 |2.026 |0.285 [1.942 |0.285
K4-3B-98KC1BYK.0-BS25520 X 10.252(0.225|0.418 |0.262 {1.310 |0.297 |1.082 (0.294 |1.621 |0.274 |0.999 |0.293 | - - 10.999 |0.293
K4-3B-98KC1BYK.0-BS25520 Y ]0.104 |0.129|0.408 |0.263 |1.238 [0.285(1.030 |0.281 |1.653 |0.254 |1.155 |0.283 | - - |1.1550.283
K4-3B-98KC1BYK.0-BS25sYon | X [0.206 |0.199|0.387 |0.260 |1.300 (0.300 |1.687 |0.307 {2.240 |0.318 |1.853 |0.310{1.991 |0.313 |2.074 |0.315
K4-3B-98KC1BYK.0-BS25sYon | Y [0.229 (0.233 [0.416 |0.263 (1.225 |0.286 (1.702 |0.297 |2.221 |0.311 (1.765 |0.299 (1.931 |0.304 |2.263 |0.311
K7-3B-75KC1BYK.0-BS10s20 X 10.206 [0.076|0.245 [0.081 | - - |0.52410.087|0.861 |0.071 |0.480 |0.087 | - - |0.480|0.087
K7-3B-75KC1BYK.0-BS10s20 Y |0.217)0.084 |0.315|0.092| - - |0.491|0.094 |0.804 |0.078 |0.550 |0.094 | - - |0.550/0.094
K7-3B-75KC1BYK.0-BS10sYon | X ]0.242|0.086 |0.421 |0.094 |1.375 (0.103 |1.067 |0.100 |2.402 |0.109 |1.023 (0.100 |1.976 |0.110 |1.023 |0.100
K7-3B-75KC1BYK.0-BS10sYon | Y ]0.246 |0.096 |0.324 |0.101 |1.478 |0.128 |0.930 |0.103 |1.361 |0.126 |0.832 (0.104 |1.908 |0.102 |0.832 |0.104
K7-3B-75KC1BYK.0-BS16520 X 0.268 0.092 |0.533 |0.101 |1.252 |0.100 |0.826 (0.103 |1.340 |0.077 [0.841 |0.104 | - - 10.841/0.104
K7-3B-75KC1BYK.0-BS16520 Y ]0.24710.100 |0.481 |0.108 |1.108 0.101 |0.794 |0.110 |1.205 |0.095 |0.873 [0.110| - - 10.873]0.110
K7-3B-75KC1BYK.0-BS16sYon | X ]0.251|0.090 |0.550 |0.102 |1.411 (0.110|1.274|0.108 |2.741 |0.128 |1.431 [0.110|2.194 |0.122 |1.431 |0.110
K7-3B-75KC1BYK.0-BS16sYon | Y |0.24410.100|0.478 |0.109 |1.209 (0.113|1.209 |0.113 |1.991 |0.148 |1.261 [0.113 |1.861 |0.143 |1.261 |0.113
K7-3B-98KC1BYK.0-BS16520 X |0.252(0.179|0.3300.192| - - 10.722|0.204 | - - 10.545|0.202| - - 10.800 |0.203
K7-3B-98KC1BYK.0-BS16520 Y ]0.19410.166 |0.292 |0.193 |1.025 (0.213 |0.673 |0.209 [1.128 |0.194 |0.194 (0.166 | - - 10.732/0.210
K7-3B-98KC1BYK.0-BS16sYon | X [0.231|0.174|0.375|0.196 |1.094 (0.218 |1.368 |0.225 |2.378 |0.256 |1.590 (0.232|1.727 |0.237 |1.693 |0.236
K7-3B-98KC1BYK.0-BS16sYon | Y [0.258 |0.193|0.332 |0.206 |1.095 (0.223|1.271 |0.225|1.784 |0.228 |1.461 (0.227 |1.681 |0.226 |1.564 |0.228
K7-3B-98KC1BYK.0-BS25s520 X 10.226 (0.183|0.448 |0.210 (1.082 |0.227 [0.928 |0.222 | - - |0.637(0.216| - - 11.013]0.225
K7-3B-98KC1BYK.0-BS25s520 Y |0.243]0.199 |0.404 |0.222 |1.079 |0.230|0.873 |0.227 |1.226 |0.222 |0.448 |0.224 | - - |0.961|0.228
K7-3B-98KC1BYK.0-BS25sYon | X [0.224 (0.183 [0.464 |0.212 (1.080 |0.231 (1.645 |0.249 |2.620 |0.278 (1.593 |0.247 (1.696 |0.251 |2.124 |0.262
K7-3B-98KC1BYK.0-BS25sYon | Y ]0.230|0.196 |0.401 |0.225 |1.086 (0.237|1.531 |0.243 |2.062 |0.249 |1.428 |0.241 |1.651 |0.245 |1.873 |0.244

230




Tablo E.18: Kirisli ortalama kapali ¢ikmali ilk kat yiiksekligi fazla duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%) F [D(%) F |D(%) F |D(%) F |D(%)| F |[D(%) F D(%) F |D(%)| F
K2-3B-75KC1BYK.D-BS10s20 | X |0.834|0.374 |0.446/0.386] - | - 0.834(0.374]0.710]0.375/0.865 [0.325] - | - |0.865 [0.325
K2-3B-75KC1BYK.D-BS10s20 | Y |0.390(0.356 [0.498/0.372] - | - [1.336[0.354[1.754]0.330[1.429[0.356| - | - [1.429 [0.356
K2-3B-75KC1BYK.D-BS10sYon | X |0.840(0.392 [0.421]0.391] - | - |0.9800.272]0.747]0.393[1.049 0.271] - | - |1.049 J0.272
K2-3B-75KC1BYK.D-BS10sYon | Y |0.409(0.373 [0.479/0.379] - | - [1.618]0.368[1.967[0.343[1.758 [0.372] - | - [1.758 J0.372
K2-3B-75KC1BYK.D-BS16s20 | X |0.843/0.398 [0.424]0.406] - | - [1.122)0.275/0.703]0.400[1.052 0.276| - | - [1.052 |0.276
K2-3B-75KC1BYK.D-BS16s20 | Y |0.385/0.381 [0.455/0.394] - | - [1.7800.385[1.897[0.350[1.734 [0.384] - | - [1.734 |0.384
K2-3B-75KC1BYK.D-BS16sYon | X |0.572[0.322 [0.401]0.379] - | - [1.3470.278]0.665]0.290[1.208 [0.281] - | - [1.208 |0.281
K2-3B-75KC1BYK.D-BS16sYon | Y |0.396(0.384 [0.443/0.392] - | - [2.0480.396[2.094[0.397[1.978 [0.393] - | - [1.978 [0.393
K2-3B-98KC1BYK.D-BS16s20 | X |0.402/0.531 |0.506|0.563]2.076]0.531[1.344 [0.611[3.0500.443 [1.551 [0.577| - | - [1.551 [0.577
K2-3B-98KC1BYK.D-BS16s20 | Y |0.375/0.473 |0.677/0.517[2.561[0.553 [1.514 [0.523[3.073 [0.461 [1.747 [0.534] - | - [1.747 |0.534
K2-3B-98KC1BYK.D-BS16sYon | X |0.372]0.521 |0.506|0.565]2.045 [0.537 [2.426 [0.545 [3.719 |0.570 [2.333 |0.543 [3.048]0.557[3.564 [0.567
K2-3B-98KC1BYK.D-BS16sYon | Y |0.384|0.474 [0.597(0.5062.478 |0.556 [2.478 [0.556 [3.416 [0.617 [2.501 [0.558 |3.323(0.613[3.370 [0.615
K2-3B-98KC1BYK.D-BS25s20 | X |0.371[0.541 |0.478(0.579[2.018 [0.573 [1.987 [0.573 [3.367 [0.473 [1.897 [0.571 [3.072[0.494]1.897 [0.571
K2-3B-98KC1BYK.D-BS25s20 | Y |0.366/0.494 |0.622]0.532[2.413]0.565 [2.064 [0.541[3.181]0.538 [2.157 [0.547| - | - [2.157 [0.547
K2-3B-98KC1BYK.D-BS25sYon | X |0.371/0.542 |0.438]0.567]2.010]0.576 [2.284 [0.556 [3.915 [0.588 [2.865 |0.568 [3.050]0.572[3.431 [0.580
K2-3B-98KC1BYK.D-BS25sYon | Y |0.357/0.485 |0.547/0.518[2.305 [0.562 [2.352 [0.565 [3.398 [0.645 [2.724 [0.595 [3.212]0.635[3.259 [0.639
K4-3B-75KC1BYK.D-BS10s20 | X |0.272]0.159 [0.303]0.162] - | - J0.4900.161]0.801]0.145/0.573 [0.158| - | - J0.573 [0.158
K4-3B-75KC1BYK.D-BS10s20 | Y |0.109/0.071 ]0.358/0.129]1.304 [0.1310.781 [0.133]1.669 [0.132[0.848 [0.133] - | - |o.848 [0.133
K4-3B-75KC1BYK.D-BS10sYon | X |0.462[0.169 [0.379]0.166] - | - [0.9810.152]0.452]0.169[1.064 [0.152] - | - |1.064 [0.152
K4-3B-75KC1BYK.D-BS10sYon | Y |0.122]0.123 [0.427/0.200[2.184 /0.170[1.052 [0.1490.471 J0.201 [1.139 [0.149| - | - [1.139 [0.149
K4-3B-75KC1BYK.D-BS16s20 | X |0.250(0.163 |0.416/0.178] - | - [0.665[0.164[1.090]0.144(0.696 [0.160| - | - 0.696 [0.160
K4-3B-75KC1BYK.D-BS16s20 | Y |0.217/0.191 |0.362/0.205]1.078 [0.141[0.725 [0.160 [1.244 [0.110]0.725 [0.160| - | - [0.725 |0.160
K4-3B-75KC1BYK.D-BS16sYon | X |0.245/0.165 |0.411]0.180[1.224[0.157[0.793 [0.163[1.440]0.178[0.776 [0.163] - | - |0.776 [0.163
K4-3B-75KC1BYK.D-BS16sYon | Y |0.243]0.194 [0.351[0.203[1.082 [0.146|0.891 [0.147[1.638 |0.135 [0.949 [0.146| - | - |0.949 [0.146
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Tablo E.18(Devam): Kirisli ortalama kapali ¢ikmal1 ilk kat yiiksekligi fazla duvarli modellerin goreli yerdegistirme kapasitesi degerleri

HK CG GO
1 2 1 2 3 4 1 2
Modellerin Adi YonD(%)] F |D(%)] F |[D(%)] F |[D(%)] F |D(%)] F |D(%)] F |D(%)] F |D(%) F
K4-3B-98KC1BYK.D-BS16s20 0.534 |0.635 |0.651 |0.651| - - [1.116 |0.650| - - [0.970]0.661| - - [1.261|0.641
K4-3B-98KC1BYK.D-BS16s20 0.084 |0.122 |0.283 |0.301 |1.196 |0.312 |0.761 |0.329 |1.321 |0.294 |0.885 |0.332 | - - |0.885|0.332
K4-3B-98KC1BYK.D-BS16sYon 0.270 |0.254 |0.358 |0.278 |1.229 |0.289 |1.432 |0.292 |1.694 |0.295 |1.549 (0.293 |2.072 |0.294 |1.549 |0.293
K4-3B-98KC1BYK.D-BS16sYon 0.251 |0.295 |0.276 |0.302 |1.085 |0.274 |1.346 |0.278 |1.645 |0.283 |1.546 |0.283 | - - |1.608 |0.284
K4-3B-98KC1BYK.D-BS25520 0.255 |0.264 |0.411 |0.299 |1.272 |0.318 |1.002 |0.332 |1.438 |0.279|0.960 |0.331| - - |0.960|0.331
K4-3B-98KC1BYK.D-BS25520 0.094 |0.150 |0.381 |0.328 |1.149 |0.352 |0.900 |0.347 | - - [1.035]0.350| - - [1.0350.350

K4-3B-98KC1BYK.D-BS25sYon
K4-3B-98KC1BYK.D-BS25sYon

0.2350.252|0.380 |0.298 |1.251 (0.318 |1.542 |0.305 |2.165 |0.311 |1.812 |0.304 |1.978 |0.308 {2.019 |0.309
0.23710.304 |0.370 |0.330{1.167 |0.357 |1.416 |0.300 |1.798 |0.304 |1.532 |0.296 |1.681 |0.302 |1.881 |0.302

K7-3B-75KC1BYK.D-BS10s20 0.233|0.108 |0.250 |0.110| - - |0.52410.114 |0.816 |0.082 |0.473 |0.113 | - - 10.4730.113
K7-3B-75KC1BYK.D-BS10s20 0.239|0.122|0.325 |0.128| - - [0.508|0.128 | - - /0.508|0.128| - - |0.50810.128
K7-3B-75KC1BYK.D-BS10sYon 0.235]0.108 |0.321 |0.115 |1.074 |0.105 |0.852 |0.105 |1.999 |0.108 |0.835 |0.105 |1.554 |0.109 |0.835 |0.105
K7-3B-75KC1BYK.D-BS10sYon 0.24310.122 /0.332 |0.128 |0.948 [0.113|0.791 |0.117 | - - 10.713]0.122| - - 10.713]0.122
K7-3B-75KC1BYK.D-BS16s20 0.2410.1120.470|0.121 |1.052 (0.104 |0.761 |0.116 {1.514 |0.090 |0.761 |0.116 |1.463 |0.089 |0.761 |0.116
K7-3B-75KC1BYK.D-BS16s20 0.24010.127|0.446 |0.138 |0.926 (0.117|0.703 |0.131 |1.063 |0.106 |0.737 |0.126| - - 10.737]0.126

K7-3B-75KC1BYK.D-BS16sYon
K7-3B-75KC1BYK.D-BS16sYon
K7-3B-98KC1BYK.D-BS16s20
K7-3B-98KC1BYK.D-BS16s20
K7-3B-98KC1BYK.D-BS16sYon
K7-3B-98KC1BYK.D-BS16sYon
K7-3B-98KC1BYK.D-BS25s20
K7-3B-98KC1BYK.D-BS25s20
K7-3B-98KC1BYK.D-BS25sYon
K7-3B-98KC1BYK.D-BS25sYon

0.238 10.112/0.475 |0.120|1.143 |0.113 {1.074 |0.112 |2.718 |0.128 |1.194 |0.113 |2.084 |0.121 |1.194 |0.113
0.24310.127|0.448 |0.138 |0.979 (0.123 {1.048 |0.124 {1.990 |0.125 |1.082 |0.122 |1.562 |0.125 |1.082 |0.122
0.246 |0.197|0.332 |0.211 | - - 10.65710.214| - - 10.52010.220| - - 10.7260.213
0.188 |0.180|0.310 |0.215 |0.941 (0.216 |0.662 |0.225 |1.073 |0.200 |0.203 |0.187 | - - 10.720/0.224
0.232|0.194 /0.358 |0.215 |1.009 (0.223 |1.283 |0.227 {2.259 |0.256 |1.523 |0.234 |1.625 |0.237 |1.591 |0.236
0.281|0.215|0.340 |0.226 (1.000 (0.227 |1.147 |0.226 {1.587 |0.229 |1.337 |0.228 |1.499 |0.229 [1.396 |0.228
0.226 |0.202 |0.465 |0.230|0.996 |0.232 |0.859 |0.228 | - - 0.636|0.231| - - |0.92810.230
0.235(0.212|0.426 |0.244 |0.999 |0.233 |0.866 |0.240|1.131 |0.226 |0.500 |0.247 | - - 10.911/0.235
0.192 |0.189|0.446 |0.231|0.994 |0.234 {1.542 |0.249|2.518 |0.279|1.525 |0.248 |1.611 [0.251 |2.022 (0.264
0.265 |0.223 /0.426 |0.245 |1.028 |0.241 |1.366 |0.243 |1.835 |0.250 |1.336 |0.243 |1.483 |0.245 |1.674 |0.249

<[ X|<|IX[<|[X|<|X[<|X|<[X|<|X[<|IX|<[X|<|X|<|X|<|X
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Tablo F.1: Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
1 Kocaeli, Turkey 1999/08/17 Gebze 270 |(1.00, A 792.0 0.137
2 Kocaeli, Turkey 1999/08/17 Gebze 270 |(1.10| A 792.0 0.151
3 Kocaeli, Turkey 1999/08/17 Izmit 180 |1.00| A 811.0 0.152
4 Kocaeli, Turkey 1999/08/17 Izmit 180 |1.05| A 811.0 0.160
5 Irpinia, Italy 1980/11/23 19:34 Sturno 000 [0.80| A 1000.0 0.201
6 Kocaeli, Turkey 1999/08/17 Izmit 090 |[1.00| A 811.0 0.220
7 Kocaeli, Turkey 1999/08/17 Gebze 000 |1.00| A 792.0 0.244
8 Irpinia, Italy 1980/11/23 19:34 Bisaccia 000 |2.50 A 1000.0 0.250
9 Kocaeli, Turkey 1999/08/17 Gebze 270 |1.83 A 792.0 0.251
10 Irpinia, Italy 1980/11/23 19:34 Sturno 000 |1.00 A 1000.0 0.251
11 Irpinia, Italy 1980/11/23 19:34 Bisaccia 000 |3.00 A 1000.0 0.300
12 Kocaeli, Turkey 1999/08/17 Gebze 270 |2.19 A 792.0 0.300
13 Kocaeli, Turkey 1999/08/17 Izmit 180 |1.98 A 811.0 0.301
14 Irpinia, Italy 1980/11/23 19:34 Sturno 000 |1.40| A 1000.0 0.351
15 Irpinia, Italy 1980/11/23 19:34 Sturno 270 |1.00 A 1000.0 0.358
16 Irpinia, Italy 1980/11/23 19:34 Sturno 270 |1.11 A 1000.0 0.397
17 Loma Prieta 1989/10/18 00:05 47379 Gilroy Array #1 000 |1.00 A 1428.0 0.411
18 Northridge 1994/01/17 12:31 24207 Pacoima Dam (downstr) 175 |1.00| A 2016.1 0.415
19 Northridge 1994/01/17 12:31 24207 Pacoima Dam (downstr) 265 |1.00f A 2016.1 0.434
20 Irpinia, Italy 1980/11/23 19:34 Sturno 270 |1.26 A 1000.0 0.451
21 Northridge 1994/01/17 12:31 24207 Pacoima Dam (downstr) 175 |1.09 A 2016.1 0.452
22 Loma Prieta 1989/10/18 00:05 47379 Gilroy Array #1 090 |1.00 A 1428.0 0.473
23 Loma Prieta 1989/10/18 00:05 47379 Gilroy Array #1 090 |1.06 A 1428.0 0.501
24 Irpinia, Italy 1980/11/23 19:34 Sturno 000 [2.00| A 1000.0 0.502
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Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
25 Northridge 1994/01/17 12:31 24207 Pacoima Dam (downstr) 265 |1.16 A 2016.1 0.503
26 Loma Prieta 1989/10/18 00:05 47379 Gilroy Array #1 000 [1.34| A 1428.0 0.551
27 Northridge 1994/01/17 12:31 24207 Pacoima Dam (downstr) 175 133 A 2016.1 0.552
28 Loma Prieta 1989/10/18 00:05 47379 Gilroy Array #1 090 |[1.17| A 1428.0 0.553
29 Irpinia, Italy 1980/11/23 19:34 Sturno 270 |1.68| A 1000.0 0.601
30 Irpinia, Italy 1980/11/23 19:34 Sturno 000 |[2.40| A 1000.0 0.602
31 Northridge 1994/01/17 12:31 24207 Pacoima Dam (downstr) 265 |1.39| A 2016.1 0.603
32 Northridge 1994/01/17 12:31 24207 Pacoima Dam (downstr) 175 |1.57 A 2016.1 0.652
33 Loma Prieta 1989/10/18 00:05 47379 Gilroy Array #1 090 |1.38 A 1428.0 0.653
34 Loma Prieta 1989/10/18 00:05 47379 Gilroy Array #1 000 |1.59 A 1428.0 0.653
35 Loma Prieta 1989/10/18 00:05 47379 Gilroy Array #1 090 [1.48 A 1428.0 0.700
36 Chi-Chi, Taiwan 1999/09/20 CHYO025 025 1.00 C 277.5 0.153
37 Chi-Chi, Taiwan 1999/09/20 TCU128 128 |1.00 B 599.6 0.170
38 Chi-Chi, Taiwan 1999/09/20 TCU136 136 |[1.00 B 473.9 0.171
39 Chi-Chi, Taiwan 1999/09/20 TCUO63 063 |1.00 B 476.1 0.172
40 Chi-Chi, Taiwan 1999/09/20 CHYO010 010 |1.00 B 473.9 0.173
41 Loma Prieta 1989/10/18 00:05 47524 Hollister - South & Pine 090 |1.00 B 370.8 0.177
42 Chi-Chi, Taiwan 1999/09/20 TAP103 103 1.00 B 429.5 0.177
43 Chi-Chi, Taiwan 1999/09/20 CHYO046 046 |1.00 B 442.2 0.182
44 Chi-Chi, Taiwan 1999/09/20 TCU116 116 |1.00 B 493.1 0.184
45 Chi-Chi, Taiwan 1999/09/20 TCUO48 048 |1.00 B 551.2 0.184
46 Northridge 1994/01/17 12:31 90015 LA - Chalon Rd 160 |1.00 B 740.1 0.185
A7 | Whittier Narrows 1987/10/01 14:42 San Gabriel - E Grand Ave 270 |1.00 B 401.4 0.199
48 Chi-Chi, Taiwan 1999/09/20 TCUO029 029 |1.00 B 473.9 0.200
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Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
49 Chi-Chi, Taiwan 1999/09/20 TCUO39 039 |1.00 B 540.7 0.206
50 Northridge 1994/01/17 12:31 Lake Hughes #9 090 |[1.00 B 670.8 0.217
51 Kocaeli, Turkey 1999/08/17 Arcelik 000 |[1.00 B 523.0 0.218
52 Chi-Chi, Taiwan 1999/09/20 TCU082 082 |1.00 B 472.8 0.223
53 Chi-Chi, Taiwan 1999/09/20 TCU120 120 |1.00 B 459.3 0.225
54 Chi-Chi, Taiwan 1999/09/20 CHYO029 029 |1.00 B 544.7 0.238
55 Chi-Chi, Taiwan 1999/09/20 TCUO49 049 |1.00 B 487.3 0.251
56 Chi-Chi, Taiwan 1999/09/20 TCUO70 070 |1.00 B 401.3 0.255
57 San Fernando 1971/02/09 14:00 Castaic - Old Ridge Route 021 |1.00 B 450.3 0.324
58 Chi-Chi, Taiwan 1999/09/20 TCUO067 067 |1.00 B 433.6 0.325
59 Loma Prieta 1989/10/18 00:05 47006 Gilroy - Gavilan Coll. 337 |1.00 B 729.7 0.325
60 Tabas, Iran 1978/09/16 9102 Dayhook 090 |1.00 B 659.6 0.328
61 Loma Prieta 1989/10/18 00:05 58235 Saratoga - W Valley Coll. 270 |(1.00 B 370.8 0.332
62 | Whittier Narrows 1987/10/01 14:42 24461 Alhambra, Fremont Sch 180 (1.00| B 550.0 0.333
63 Chi-Chi, Taiwan 1999/09/20 CHYO006 006 |1.00 B 438.2 0.345
64 Chi-Chi, Taiwan 1999/09/20 TCUO74 074 |1.00 B 549.4 0.349
65 Northridge 1994/01/17 12:31 00000 LA Dam 334 |1.00 B 629.0 0.349
66 Friuli, Italy 1976/05/06 20:00 8012 Tolmezzo 000 |1.00| B 424.8 0.351
67 Parkfield 1966/06/28 04:26 1438 Temblor pre-1969 205 |1.00 B 527.9 0.357
68 Loma Prieta 1989/10/18 00:05 47006 Gilroy - Gavilan Coll. 067 |1.00 B 729.7 0.357
69 Chi-Chi, Taiwan 1999/09/20 CHYO006 006 |1.00 B 438.2 0.364
70 Loma Prieta 1989/10/18 00:05 14 WAHO 000 |1.00 B 376.1 0.370
71 Loma Prieta 1989/10/18 00:05 47524 Hollister - South & Pine 000 |1.00 B 370.8 0.371
72 Kocaeli, Turkey 1999/08/17 Sakarya 090 |[1.00 B 471.0 0.376

236




Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
73 Chi-Chi, Taiwan 1999/09/20 TCUO095 095 |1.00 B 446.6 0.378
74 Northridge 1994/01/17 12:31 78 Stone Canyon 090 |[1.00 B 438.3 0.388
75 Chi-Chi, Taiwan 1999/09/20 TCUO072 072 |1.00 B 468.1 0.400
76 Tabas, Iran 1978/09/16 9102 Dayhook 000 |[1.00 B 659.6 0.406
77 Chi-Chi, Taiwan 1999/09/20 TCUO047 047 |1.00 B 5204 0.413
78 Chi-Chi, Taiwan 1999/09/20 TCUO76 076 |1.00 B 615.0 0.416
79 Morgan Hill 1984/04/24 21:15 1652 Anderson Dam (Downstream) 250 |1.00| B 488.8 0.423
80 Northridge 1994/01/17 12:31 24088 Pacoima Kagel Canyon 360 |1.00 B 508.1 0.433
81 Coyote Lake 1979/08/06 17:05 57383 Gilroy Array #6 230 (1.00 B 663.3 0.434
82 Loma Prieta 1989/10/18 00:05 13 BRAN 000 |1.00 B 376.1 0.453
83 Chi-Chi, Taiwan 1999/09/20 TCUO045 045 1.00 B 704.6 0.474
84 Loma Prieta 1989/10/18 00:05 57007 Corralitos 090 |1.00 B 462.2 0.479
85 Loma Prieta 1989/10/18 00:05 57217 Coyote Lake Dam (SW Abut) 285 1.00 B 597.1 0.484
86 Chi-Chi, Taiwan 1999/09/20 TCUO72 072 1.00 B 468.1 0.489
87 Northridge 1994/01/17 12:31 75 Sylmar - Converter Sta East 288 [1.00| B 370.5 0.493
88 Loma Prieta 1989/10/18 00:05 13 BRAN 090 |1.00 B 376.1 0.501
89 Chi-Chi, Taiwan 1999/09/20 TCUO67 067 |1.00 B 433.6 0.503
90 Kobe 1995/01/16 20:46 0 Nishi-Akashi 090 |1.00 B 609.0 0.503
91 Kobe 1995/01/16 20:46 0 Nishi-Akashi 000 |1.00 B 609.0 0.509
92 Northridge 1994/01/17 12:31 00000 LA Dam 064 |1.00 B 629.0 0.511
93 Loma Prieta 1989/10/18 00:05 58065 Saratoga - Aloha Ave 000 |1.00 B 370.8 0.512
94 Chi-Chi, Taiwan 1999/09/20 TCUO45 045 |1.00 B 704.6 0.512
95 Northridge 1994/01/17 12:31 24278 Castaic - Old Ridge Route 360 |1.00 B 450.3 0.514
96 Northridge 1994/01/17 12:31 24278 Castaic - Old Ridge Route 090 |[1.00 B 450.3 0.568
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Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
97 Victoria, Mexico 1980/06/09 03:28 6604 Cerro Prieto 315 |1.00 B 659.6 0.587
98 Cape Mendocino 1992/04/25 18:06 89156 Petrolia 000 |1.00 B 712.8 0.590
99 Chi-Chi, Taiwan 1999/09/20 TCUO74 074 |1.00| B 549.4 0.597
100 Northridge 1994/01/17 12:31 24514 Sylmar - Olive View Med FF 090 |[1.00 B 440.5 0.604
101 Loma Prieta 1989/10/18 00:05 16 LGPC 090 |1.00| B 477.7 0.605
102 Gazli, USSR 1976/05/17 9201 Karakyr 000 |1.00| B 659.6 0.608
103 Northridge 1994/01/17 12:31 90014 Beverly Hills - 12520 Mulhol 035 |[1.00 B 545.7 0.617
104 | Victoria, Mexico 1980/06/09 03:28 6604 Cerro Prieto 045 1.00 B 659.6 0.621
105 Chi-Chi, Taiwan 1999/09/20 WNT 000 |1.00 B 664.4 0.626
106 Chi-Chi, Taiwan 1999/09/20 CHYO041 041 1.00 B 492.3 0.639
107 Northridge 1994/01/17 12:31 90055 Simi Valley - Katherine Rd 090 |1.00 B 557.4 0.640
108 Loma Prieta 1989/10/18 00:05 57007 Corralitos 000 |1.00 B 462.2 0.644
109 Chi-Chi, Taiwan 1999/09/20 CHY028 028 |1.00 B 542.6 0.653
110 Chi-Chi, Taiwan 1999/09/20 TCUO71 071 1.00 B 624.9 0.655
111 | Cape Mendocino 1992/04/25 18:06 89156 Petrolia 090 |1.00| B 712.8 0.662
112 | Superstitn Hills(B) 1987/11/24 13:16 286 Superstition Mtn. 045 |[1.00 B 362.4 0.682
113 Morgan Hill 1984/04/24 21:15 57217 Coyote Lake Dam (SW Abut) 195 1.00 B 597.1 0.711
114 Chi-Chi, Taiwan 1999/09/20 CHY002 002 1.00 C 235.1 0.147
115 Landers 1992/06/28 11:58 22074 Yermo Fire Station 360 |1.00| C 353.6 0.152
116 Chi-Chi, Taiwan 1999/09/20 CHY025 025 |1.00, C 277.5 0.153
117 Westmorland 1981/04/26 12:09 5051 Parachute Test Site 315 |1.00 C 348.7 0.155
118 | Imperial Valley 1979/10/15 23:16 5060 Brawley Airport 225 |1.00| C 208.7 0.160
119 Chi-Chi, Taiwan 1999/09/20 CHY104 104 (1.00] C 223.2 0.162
120 Chi-Chi, Taiwan 1999/09/20 TCU123 123 [1.00] C 272.6 0.164

238




Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
121 Kocaeli, Turkey 1999/08/17 Atakoy 090 |1.00 C 274.5 0.164
122 Chi-Chi, Taiwan 1999/09/20 TCUO59 059 |1.00| C 272.6 0.165
123 Chi-Chi, Taiwan 1999/09/20 CHY047 047 |1.00| C 272.6 0.168
124 Chi-Chi, Taiwan 1999/09/20 TCUO38 038 |1.00| C 272.6 0.168
125 | Imperial Valley 1979/10/15 23:16 412 El Centro Array #10 050 |1.00| C 202.9 0.171
126 Landers 1992/06/28 11:58 12149 Desert Hot Springs 000 |[1.00 C 345.4 0.171
127 Chi-Chi, Taiwan 1999/09/20 TCUO59 059 |1.00| C 272.6 0.172
128 Loma Prieta 1989/10/18 00:05 57504 Coyote Lake Dam (Downst) 285 1.00 C 295.0 0.179
129 Chi-Chi, Taiwan 1999/09/20 TCU110 110 |1.00 C 212.7 0.180
130 Chi-Chi, Taiwan 1999/09/20 TCU110 110 |1.00 C 212.7 0.180
131 | Superstitn Hills(B) 1987/11/24 13:16 5210 Wildlife Liquef. Array 090 |1.00 C 207.5 0.181
132 Chi-Chi, Taiwan 1999/09/20 TCUO51 051 1.00 C 272.6 0.186
133 | Superstitn Hills(B) 1987/11/24 13:16 5052 Plaster City 135 1.00 C 3454 0.186
134 Chi-Chi, Taiwan 1999/09/20 CHY104 104 |1.00 C 223.2 0.187
135 Chi-Chi, Taiwan 1999/09/20 TCUO42 042 1.00 C 272.6 0.199
136 Spitak, Armenia 1988/12/07 12 Gukasian 000 |1.00| C 274.5 0.199
137 Chi-Chi, Taiwan 1999/09/20 TCUO55 055 |1.00| C 272.6 0.201
138 Chi-Chi, Taiwan 1999/09/20 TCU101 101 1.00 C 272.6 0.202
139 | N. Palm Springs 1986/07/08 09:20 5071 Morongo Valley 135 |1.00f C 345.4 0.205
140 | Superstitn Hills(B) 1987/11/24 13:16 5210 Wildlife Liquef. Array 360 |1.00| C 207.5 0.207
141 Loma Prieta 1989/10/18 00:05 1695 Sunnyvale - Colton Ave. 360 |1.00 C 267.7 0.209
142 Kobe 1995/01/16 20:46 0 Shin-Osaka 090 |1.00| C 256.0 0.212
143 | Imperial Valley 1979/10/15 23:16 5154 EC County Center FF 002 |1.00, C 192.1 0.213
144 Loma Prieta 1989/10/18 00:05 1028 Hollister City Hall 180 |1.00 C 198.8 0.215
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Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
145 | Imperial Valley 1940/05/19 04:37 El Centro Array #9 270 |1.00| C 213.4 0.215
146 | N. Palm Springs 1986/07/08 09:20 5071 Morongo Valley 045 |1.00| C 345.4 0.218
147 | Imperial Valley 1979/10/15 23:16 5060 Brawley Airport 315 |1.00| C 208.7 0.220
148 | Imperial Valley 1979/10/15 23:16 5055 Holtville Post Office 315 |[1.00 C 202.9 0.221
149 | Whittier Narrows 1987/10/01 14:42 14368 Downey - Co Maint Bldg 180 |1.00 C 271.9 0.221
150 Chi-Chi, Taiwan 1999/09/20 TCUO51 051 |1.00 C 272.6 0.225
151 Coalinga 1983/05/02 23:42 46314 Cantua Creek School 270 |[1.00 C 271.4 0.227
152 Coyote Lake 1979/08/06 17:05 47381 Gilroy Array #3 140 |1.00 C 349.9 0.228
153 Livermore 1980/01/24 19:00 1265 Del Valle Dam (Toe) 246 |1.00 C 338.5 0.229
154 Coalinga 1983/05/02 23:42 36455 Parkfield - Vineyard Cany 1E 090 |1.00 C 338.5 0.230
155 Imperial Valley 1979/10/15 23:16 5154 EC County Center FF 092 |1.00 C 192.1 0.235
156 Loma Prieta 1989/10/18 00:05 58223 SF Intern. Airport 000 |1.00 C 190.1 0.236
157 Imperial Valley 1979/10/15 23:16 6605 Delta 262 |1.00 C 274.5 0.238
158 Westmorland 1981/04/26 12:09 5051 Parachute Test Site 225 |1.00 C 348.7 0.242
159 Kobe 1995/01/16 20:46 0 Shin-Osaka 000 |1.00 C 256.0 0.243
160 Northridge 1994/01/17 12:31 90018 Hollywood - Willoughby Ave 180 |[1.00 C 234.9 0.245
161 Landers 1992/06/28 11:58 22074 Yermo Fire Station 270 |1.00 C 353.6 0.245
162 Chi-Chi, Taiwan 1999/09/20 TCUO42 042 |1.00 C 272.6 0.246
163 Kobe 1995/01/16 20:46 Kakogawa 000 |1.00 C 312.0 0.251
164 | Imperial Valley 1940/05/19 04:37 El Centro Array #9 180 (1.00] C 2134 0.313
165 | Imperial Valley 1979/10/15 23:16 5155 EC Meloland Overpass FF 000 |1.00, C 186.2 0.314
166 Loma Prieta 1989/10/18 00:05 47380 Gilroy Array #2 090 |1.00 C 270.8 0.322
167 Northridge 1994/01/17 12:31 90056 Newhall - W. Pico Canyon Rd. 316 |1.00 C 285.9 0.325
168 Northridge 1994/01/17 12:31 90056 Newhall - W. Pico Canyon Rd. 316 |[1.00 C 285.9 0.325
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Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
169 | Imperial Valley 1979/10/15 23:16 6616 Aeropuerto Mexicali 045 |1.00, C 274.5 0.327
170 | N.Palm Springs 1986/07/08 09:20 12149 Desert Hot Springs 000 |1.00 C 3454 0.331
171 Chi-Chi, Taiwan 1999/09/20 WGK 090 |1.00| C 258.9 0.334
172 | Imperial Valley 1979/10/15 23:16 5028 El Centro Array #7 140 |1.00f C 210.5 0.338
173 Coyote Lake 1979/08/06 17:05 47380 Gilroy Array #2 140 |1.00 C 270.8 0.339
174 Kobe 1995/01/16 20:46 0 Kakogawa 090 |[1.00 C 312.0 0.345
175 Duzce, Turkey 1999/11/12 Duzce 180 |1.00 C 276.0 0.348
176 Kocaeli, Turkey 1999/08/17 Yarimca 330 |1.00 C 297.0 0.349
177 | Imperial Valley 1979/10/15 23:16 5165 El Centro Differential Array 270 |1.00 C 202.3 0.352
178 Chi-Chi, Taiwan 1999/09/20 CHY101 101 |1.00 C 258.9 0.353
179 Northridge 1994/01/17 12:31 90053 Canoga Park - Topanga Can 106 |1.00 C 267.5 0.356
180 Kocaeli, Turkey 1999/08/17 Duzce 270 |1.00 C 276.0 0.358
181 Imperial Valley 1979/10/15 23:16 955 El Centro Array #4 230 |1.00 C 208.9 0.360
182 Loma Prieta 1989/10/18 00:05 47380 Gilroy Array #2 000 |1.00| C 270.8 0.367
183 Parkfield 1966/06/28 04:26 1014 Cholame #5 355 |1.00| C 289.6 0.367
184 Loma Prieta 1989/10/18 00:05 47381 Gilroy Array #3 090 |1.00| C 349.9 0.367
185 Northridge 1994/01/17 12:31 90003 Northridge - 17645 Saticoy St 090 |1.00| C 280.9 0.368
186 | Whittier Narrows 1987/10/04 10:59 LA - Obregon Park 270 |1.00 C 349.4 0.374
187 | Superstitn Hills(B) 1987/11/24 13:16 5051 Parachute Test Site 315 |1.00| C 348.7 0.377
188 | Cape Mendocino 1992/04/25 18:06 89324 Rio Dell Overpass - FF 270 |1.00 C 311.8 0.385
189 | Whittier Narrows 1987/10/01 14:42 24400 LA - Obregon Park 360 |1.00| C 349.4 0.400
190 | Mammoth Lakes 1980/05/27 14:51 | 54214 Long Valley dam (Upr L Abut) 090 |1.00, C 345.4 0.408
191 | Imperial Valley 1979/10/15 23:16 942 El Centro Array #6 140 (1.00] C 203.2 0.410
192 Northridge 1994/01/17 12:31 90057 Canyon Country - W Lost Cany 000 |1.00 C 308.6 0.410
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Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
193 Northridge 1994/01/17 12:31 90013 Beverly Hills - 14145 Mulhol 009 |1.00| C 355.8 0.416
194 Landers 1992/06/28 11:58 23 Coolwater 090 |[1.00 C 271.4 0.417
195 Northridge 1994/01/17 12:31 90053 Canoga Park - Topanga Can 196 |1.00f C 267.5 0.420
196 | Whittier Narrows 1987/10/01 14:42 90077 Santa Fe Springs - E Joslin 048 |1.00 C 308.6 0.426
197 Parkfield 1966/06/28 04:26 1014 Cholame #5 085 |1.00| C 289.6 0.442
198 Loma Prieta 1989/10/18 00:05 47125 Capitola 090 |(1.00| C 288.6 0.443
199 | Superstitn Hills(B) 1987/11/24 13:16 Poe Road (temp) 270 |1.00| C 207.5 0.446
200 Imperial Valley 1979/10/15 23:16 958 El Centro Array #8 230 (1.00 C 206.1 0.454
201 Northridge 1994/01/17 12:31 77 Rinaldi Receiving Sta 318 |1.00 C 282.3 0.472
202 Northridge 1994/01/17 12:31 90057 Canyon Country - W Lost Cany 270 |(1.00 C 308.6 0.474
203 Northridge 1994/01/17 12:31 24688 LA - UCLA Grounds 360 |1.00 C 308.6 0.474
204 Northridge 1994/01/17 12:31 90091 LA - Saturn St 020 |1.00 C 308.7 0.474
205 Northridge 1994/01/17 12:31 90003 Northridge - 17645 Saticoy St 180 |1.00 C 280.9 0.477
206 Imperial Valley 1979/10/15 23:16 5165 El Centro Differential Array 360 |1.00 C 202.3 0.480
207 Chi-Chi, Taiwan 1999/09/20 WGK 000 |1.00| C 258.9 0.484
208 Imperial Valley 1979/10/15 23:16 955 El Centro Array #4 140 |1.00 C 208.9 0.485
209 | N. Palm Springs 1986/07/08 09:20 5072 Whitewater Trout Farm 180 |1.00f C 345.4 0.492
210 Erzincan, Turkey 1992/03/13 95 Erzincan 090 |1.00, C 274.5 0.496
211 | Imperial Valley 1979/10/15 23:16 6619 SAHOP Casa Flores 270 |1.00| C 338.6 0.506
212 Northridge 1994/01/17 12:31 90013 Beverly Hills - 14145 Mulhol 279 |1.00| C 355.8 0.516
213 | Imperial Valley 1979/10/15 23:16 952 El Centro Array #5 140 (1.00] C 205.6 0.519
214 Duzce, Turkey 1999/11/12 Duzce 270 |[1.00 C 276.0 0.535
215 | Cape Mendocino 1992/04/25 18:06 89324 Rio Dell Overpass - FF 360 |1.00 C 311.8 0.549
216 Coalinga 1983/05/02 23:42 1162 Pleasant Valley P.P. - yard 135 |1.00f C 257.4 0.551
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Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
217 Loma Prieta 1989/10/18 00:05 47381 Gilroy Array #3 000 |1.00| C 349.9 0.555
218 Coalinga 1983/05/02 23:42 1162 Pleasant Valley P.P. - yard 045 |1.00| C 257.4 0.592
219 | N. Palm Springs 1986/07/08 09:20 5070 North Palm Springs 210 |(1.00 C 345.4 0.594
220 Kobe 1995/01/16 20:46 0 KIMA 090 |1.00| C 312.0 0.599
221 | Imperial Valley 1979/10/15 23:16 958 El Centro Array #8 140 |1.00f C 206.1 0.602
222 Chi-Chi, Taiwan 1999/09/20 TCU065 065 |1.00| C 305.9 0.603
223 | N. Palm Springs 1986/07/08 09:20 5072 Whitewater Trout Farm 270 |(1.00 C 3454 0.612
224 Northridge 1994/01/17 12:31 0 Pardee - SCE 090 |1.00 C 345.4 0.657
225 Kobe 1995/01/16 20:46 Takarazuka 000 |1.00 C 312.0 0.693
226 | N. Palm Springs 1986/07/08 09:20 5070 North Palm Springs 300 |1.00 C 345.4 0.694
227 Imperial Valley 1979/10/15 23:16 958 El Centro Array #8 140 |1.17 C 206.1 0.704
228 Chi-Chi, Taiwan 1999/09/20 TCU117 117 |1.00 D 198.6 0.119
229 Chi-Chi, Taiwan 1999/09/20 TCU117 117 |1.00 D 198.6 0.120
230 Loma Prieta 1989/10/18 00:05 58117 Treasure Island 090 |1.00 D 155.1 0.159
231 Westmorland 1981/04/26 12:09 Salton Sea Wildlife Refuge 315 |1.00| D 191.1 0.176
232 Kocaeli, Turkey 1999/08/17 Ambarli 090 |1.00 D 175.0 0.184
233 Westmorland 1981/04/26 12:09 Salton Sea Wildlife Refuge 225 |1.00| D 191.1 0.199
234 Loma Prieta 1989/10/18 00:05 1002 APEEL 2 - Redwood City 133 |1.00f D 133.1 0.220
235 Imperial Valley 1979/10/15 23:16 5057 El Centro Array #3 230 |1.00 D 162.9 0.221
236 Kocaeli, Turkey 1999/08/17 Ambarli 000 |1.00 D 175.0 0.249
237 | Imperial Valley 1979/10/15 23:16 5057 El Centro Array #3 140 (1.00| D 162.9 0.266
238 Loma Prieta 1989/10/18 00:05 1002 APEEL 2 - Redwood City 043 |1.00| D 133.1 0.274
239 | Imperial Valley 1979/10/15 23:16 5115 El Centro Array #2 140 (1.00| D 188.8 0.315
240 Loma Prieta 1989/10/18 00:05 58223 SF Intern. Airport 090 |1.00 D 190.1 0.329
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Tablo F.1(Devam): Analizlerde kullanilan ivme kayitlarinin 6zellikleri

Sira Deprem istasyon Belirteg | BK |Zemin | Vs30 (m/s) | PGA (g)
241 | Superstitn Hills(B) 1987/11/24 13:16 01335 El Centro Imp. Co. Cent 000 |1.00 D 192.1 0.358
242 | Imperial Valley 1979/10/15 23:16 5058 El Centro Array #11 140 |1.00f D 196.3 0.364
243 Westmorland 1981/04/26 12:09 5169 Westmorland Fire Sta 090 |1.00f D 193.7 0.368
244 | Imperial Valley 1979/10/15 23:16 5058 El Centro Array #11 230 |1.00| D 196.3 0.380
245 | Imperial Valley 1979/10/15 23:16 5058 El Centro Array #11 140 |1.10f D 196.3 0.400
246 | Superstitn Hills(B) 1987/11/24 13:16 01335 El Centro Imp. Co. Cent 000 (1.12| D 192.1 0.401
247 Loma Prieta 1989/10/18 00:05 58223 SF Intern. Airport 090 |1.22 D 190.1 0.401
248 Imperial Valley 1979/10/15 23:16 5115 El Centro Array #2 140 |1.43 D 188.8 0.450
249 Imperial Valley 1979/10/15 23:16 5057 El Centro Array #3 230 (2.04 D 162.9 0.451
250 Parkfield 1966/06/28 04:26 1013 Cholame #2 065 1.00 D 184.8 0.476
251 Imperial Valley 1979/10/15 23:16 5057 El Centro Array #3 140 |1.88 D 162.9 0.500
252 Westmorland 1981/04/26 12:09 5169 Westmorland Fire Sta 090 |1.36 D 193.7 0.500
253 Imperial Valley 1979/10/15 23:16 5115 El Centro Array #2 140 |1.59 D 188.8 0.501
254 Kocaeli, Turkey 1999/08/17 Ambarli 000 |2.21 D 175.0 0.550
255 | Superstitn Hills(B) 1987/11/24 13:16 01335 El Centro Imp. Co. Cent 000 |1.54 D 192.1 0.551
256 Loma Prieta 1989/10/18 00:05 58223 SF Intern. Airport 090 |1.68 D 190.1 0.553
257 Imperial Valley 1979/10/15 23:16 5058 El Centro Array #11 140 |1.65 D 196.3 0.601
258 Imperial Valley 1979/10/15 23:16 5115 El Centro Array #2 140 (191 D 188.8 0.602
259 Loma Prieta 1989/10/18 00:05 58223 SF Intern. Airport 090 |1.83 D 190.1 0.602
260 Westmorland 1981/04/26 12:09 5169 Westmorland Fire Sta 090 |1.77 D 193.7 0.651
261 | Superstitn Hills(B) 1987/11/24 13:16 01335 El Centro Imp. Co. Cent 000 |1.82 D 192.1 0.652
262 Parkfield 1966/06/28 04:26 1013 Cholame #2 065 |1.69 D 184.8 0.652
263 Loma Prieta 1989/10/18 00:05 58223 SF Intern. Airport 090 |2.13 D 190.1 0.701
264 | Imperial Valley 1979/10/15 23:16 5115 El Centro Array #2 140 |2.23| D 188.8 0.702
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Tablo G.1: Ref modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75Ref.0-BS10s20 0.0183 0.0132 0.0467 0.0291 0.0751 0.0506
K2-3B-75Ref.0-BS10s20 0.0191 | 0.0135 | 0.0479 | 0.0298 | 0.0766 | 0.0512
K2-3B-75Ref.0-BS10sYon 0.0184 | 0.0132 | 0.0467 | 0.0292 | 0.0751 | 0.0506
K2-3B-75Ref.0-BS10sYon 0.0191 | 0.0135 | 0.0478 | 0.0298 | 0.0766 | 0.0509
K2-3B-75Ref.0-BS16s20 0.0166 | 0.0120 | 0.0435 | 0.0272 | 0.0705 | 0.0470
K2-3B-75Ref.0-BS16s20 0.0172 | 0.0121 | 0.0443 | 0.0276 | 0.0715 | 0.0466
K2-3B-75Ref.0-BS16sYon 0.0160 | 0.0120 | 0.0430 | 0.0259 | 0.0700 | 0.0424
K2-3B-75Ref.0-BS16sYon 0.0174 | 0.0124 | 0.0449 | 0.0277 | 0.0724 | 0.0470
K2-3B-98Ref.0-BS16s20 0.0102 | 0.0090 | 0.0342 | 0.0184 | 0.0585 | 0.0260
K2-3B-98Ref.0-BS16s20 0.0113 | 0.0095 | 0.0361 | 0.0197 | 0.0609 | 0.0291
K2-3B-98Ref.0-BS16sYon 0.0102 | 0.0089 | 0.0341 | 0.0179 | 0.0583 | 0.0248
K2-3B-98Ref.0-BS16sYon 0.0114 | 0.0097 | 0.0366 | 0.0200 | 0.0617 | 0.0298
K2-3B-98Ref.0-BS25520 0.0090 0.0083 0.0314 0.0168 0.0542 0.0231
K2-3B-98Ref.0-BS25s20 0.0099 0.0085 0.0334 0.0175 0.0570 0.0256
K2-3B-98Ref.0-BS25sYon 0.0095 0.0084 0.0320 0.0171 0.0554 0.0239
K2-3B-98Ref.0-BS25sYon 0.0101 | 0.0085 | 0.0338 | 0.0176 | 0.0574 | 0.0258
K4-3B-75Ref.0-BS10s20 0.0584 | 0.0500 | 0.1169 | 0.0921 | 0.1754 | 0.1406
K4-3B-75Ref.0-BS10s20 0.0562 | 0.0477 | 0.1130 | 0.0874 | 0.1698 | 0.1339
K4-3B-75Ref.0-BS10sYon 0.0584 | 0.0496 | 0.1169 | 0.0901 | 0.1754 | 0.1360
K4-3B-75Ref.0-BS10sYon 0.0561 | 0.0476 | 0.1129 | 0.0877 | 0.1698 | 0.1351
K4-3B-75Ref.0-BS16s20 0.0545 | 0.0445 | 0.1101 | 0.0827 | 0.1657 | 0.1275
K4-3B-75Ref.0-BS16s20 0.0523 | 0.0433 | 0.1062 | 0.0833 | 0.1601 | 0.1337
K4-3B-75Ref.0-BS16sYon 0.0545 0.0444 0.1101 0.0827 0.1657 0.1274
K4-3B-75Ref.0-BS16sYon 0.0525 | 0.0436 | 0.1066 | 0.0839 | 0.1608 | 0.1359

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.1(Devam): Ref modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K4-3B-98Ref.0-BS16s20 0.0415 0.0308 0.0883 0.0588 0.1352 0.0942
K4-3B-98Ref.0-BS16s20 0.0367 | 0.0265 | 0.0802 | 0.0517 | 0.1237 | 0.0877
K4-3B-98Ref.0-BS16sYon 0.0418 | 0.0314 | 0.0890 | 0.0592 | 0.1361 | 0.0948
K4-3B-98Ref.0-BS16sYon 0.0366 | 0.0265 | 0.0802 | 0.0515 | 0.1238 | 0.0871
K4-3B-98Ref.0-BS25s20 0.0380 | 0.0279 | 0.0825 | 0.0532 | 0.1270 | 0.0857
K4-3B-98Ref.0-BS25520 0.0329 | 0.0243 | 0.0742 | 0.0456 | 0.1154 | 0.0794
K4-3B-98Ref.0-BS25sYon 0.0380 | 0.0278 | 0.0824 | 0.0532 | 0.1269 | 0.0859
K4-3B-98Ref.0-BS25sYon 0.0334 | 0.0244 | 0.0748 | 0.0459 | 0.1162 | 0.0799
K7-3B-75Ref.0-BS10s20 0.0978 | 0.0877 | 0.1956 | 0.1529 | 0.2934 | 0.2182
K7-3B-75Ref.0-BS10s20 0.0929 | 0.0838 | 0.1859 | 0.1485 | 0.2788 | 0.2136
K7-3B-75Ref.0-BS10sYon 0.0978 | 0.0875 | 0.1956 | 0.1524 | 0.2934 | 0.2173
K7-3B-75Ref.0-BS10sYon 0.0929 | 0.0831 | 0.1859 | 0.1468 | 0.2788 | 0.2107
K7-3B-75Ref.0-BS16s20 0.0916 0.0822 0.1831 0.1423 0.2747 0.2038
K7-3B-75Ref.0-BS16s20 0.0871 0.0787 0.1742 0.1362 0.2614 0.1951
K7-3B-75Ref.0-BS16sYon 0.0915 0.0821 0.1830 0.1422 0.2746 0.2036
K7-3B-75Ref.0-BS16sYon 0.0871 0.0785 0.1742 0.1357 0.2614 0.1942
K7-3B-98Ref.0-BS16s20 0.0687 | 0.0549 | 0.1373 | 0.0977 | 0.2060 | 0.1322
K7-3B-98Ref.0-BS16s20 0.0667 | 0.0533 | 0.1333 | 0.0937 | 0.2000 | 0.1302
K7-3B-98Ref.0-BS16sYon 0.0687 | 0.0549 | 0.1373 | 0.0977 | 0.2060 | 0.1317
K7-3B-98Ref.0-BS16sYon 0.0670 | 0.0538 | 0.1341 | 0.0943 | 0.2011 | 0.1301
K7-3B-98Ref.0-BS25520 0.0645 | 0.0509 | 0.1289 | 0.0903 | 0.1934 | 0.1283
K7-3B-98Ref.0-BS25520 0.0630 | 0.0482 | 0.1261 | 0.0866 | 0.1891 | 0.1247
K7-3B-98Ref.0-BS25sYon 0.0647 | 0.0513 | 0.1295 | 0.0906 | 0.1942 | 0.1281
K7-3B-98Ref.0-BS25sYon 0.0633 | 0.0486 | 0.1266 | 0.0867 | 0.1898 | 0.1242

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.2: Duvarli Ref modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75Ref.D-BS10s20 0.0101 0.0088 0.0333 0.0187 0.0566 0.0296
K2-3B-75Ref.D-BS10s20 0.0127 | 0.0095 | 0.0369 | 0.0205 | 0.0611 | 0.0307
K2-3B-75Ref.D-BS10sYon 0.0088 | 0.0081 | 0.0302 | 0.0171 | 0.0523 | 0.0254
K2-3B-75Ref.D-BS10sYon 0.0124 | 0.0094 | 0.0365 | 0.0201 | 0.0606 | 0.0300
K2-3B-75Ref.D-BS16520 0.0089 | 0.0082 | 0.0307 | 0.0174 | 0.0529 | 0.0263
K2-3B-75Ref.D-BS16520 0.0111 | 0.0090 | 0.0347 | 0.0188 | 0.0583 | 0.0282
K2-3B-75Ref.D-BS16sYon 0.0088 | 0.0081 | 0.0306 | 0.0170 | 0.0527 | 0.0254
K2-3B-75Ref.D-BS16sYon 0.0111 | 0.0085 | 0.0341 | 0.0180 | 0.0570 | 0.0273
K2-3B-98Ref.D-BS16520 0.0085 | 0.0094 | 0.0258 | 0.0158 | 0.0477 | 0.0198
K2-3B-98Ref.D-BS16520 0.0090 | 0.0097 | 0.0291 | 0.0172 | 0.0516 | 0.0226
K2-3B-98Ref.D-BS16sYon 0.0075 | 0.0088 | 0.0236 | 0.0145 | 0.0443 | 0.0198
K2-3B-98Ref.D-BS16sYon 0.0083 | 0.0089 | 0.0281 | 0.0162 | 0.0497 | 0.0213
K2-3B-98Ref.D-BS25520 0.0074 0.0081 0.0221 0.0139 0.0426 0.0186
K2-3B-98Ref.D-BS25520 0.0081 0.0087 0.0270 0.0158 0.0484 0.0210
K2-3B-98Ref.D-BS25sYon 0.0073 0.0080 0.0229 0.0138 0.0431 0.0199
K2-3B-98Ref.D-BS25sYon 0.0078 0.0091 0.0264 0.0154 0.0474 0.0216
K4-3B-75Ref.D-BS10s20 0.0475 | 0.0403 | 0.0980 | 0.0774 | 0.1486 | 0.1370
K4-3B-75Ref.D-BS10s20 0.0416 | 0.0343 | 0.0875 | 0.0620 | 0.1334 | 0.1006
K4-3B-75Ref.D-BS10sYon 0.0475 | 0.0400 | 0.0980 | 0.0760 | 0.1485 | 0.1319
K4-3B-75Ref.D-BS10sYon 0.0411 | 0.0356 | 0.0869 | 0.0687 | 0.1328 | 0.1252
K4-3B-75Ref.D-BS16520 0.0450 | 0.0378 | 0.0938 | 0.0720 | 0.1425 | 0.1267
K4-3B-75Ref.D-BS16s20 0.0389 | 0.0323 | 0.0829 | 0.0610 | 0.1269 | 0.1006
K4-3B-75Ref.D-BS16sYon 0.0450 | 0.0378 | 0.0937 | 0.0728 | 0.1425 | 0.1322
K4-3B-75Ref.D-BS16sYon 0.0387 | 0.0329 | 0.0827 | 0.0643 | 0.1268 | 0.1135

< | X|<|IX|<[X|<|X[|[<|X|<[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.2(Devam): Duvarli Ref modeller i¢in farklt PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K4-3B-98Ref.D-BS16s20 0.0353 0.0297 0.0780 0.0511 0.1207 0.0774
K4-3B-98Ref.D-BS16520 0.0283 | 0.0246 | 0.0666 | 0.0447 | 0.1049 | 0.0696
K4-3B-98Ref.D-BS16sYon 0.0345 | 0.0305 | 0.0767 | 0.0511 | 0.1190 | 0.0809
K4-3B-98Ref.D-BS16sYon 0.0281 0.0249 0.0664 0.0443 0.1047 0.0677
K4-3B-98Ref.D-BS25520 0.0321 | 0.0287 | 0.0729 | 0.0480 | 0.1136 | 0.0765
K4-3B-98Ref.D-BS25520 0.0258 | 0.0234 | 0.0624 | 0.0416 | 0.0991 | 0.0641
K4-3B-98Ref.D-BS25sYon 0.0318 | 0.0271 | 0.0720 | 0.0453 | 0.1122 | 0.0710
K4-3B-98Ref.D-BS25sYon 0.0258 | 0.0234 | 0.0625 | 0.0418 | 0.0991 | 0.0641
K7-3B-75Ref.D-BS10s20 0.0819 | 0.0821 | 0.1638 | 0.1408 | 0.2457 | 0.1910
K7-3B-75Ref.D-BS10s20 0.0810 | 0.0772 | 0.1620 | 0.1325 | 0.2430 | 0.1862
K7-3B-75Ref.D-BS10sYon 0.0819 | 0.0746 | 0.1638 | 0.1364 | 0.2457 | 0.1806
K7-3B-75Ref.D-BS10sYon 0.0810 | 0.0772 | 0.1620 | 0.1325 | 0.2430 | 0.1867
K7-3B-75Ref.D-BS16s20 0.0781 0.0748 0.1563 0.1338 0.2344 0.1813
K7-3B-75Ref.D-BS16s20 0.0770 0.0691 0.1539 0.1248 0.2309 0.1745
K7-3B-75Ref.D-BS16sYon 0.0781 0.0749 0.1563 0.1340 0.2344 0.1814
K7-3B-75Ref.D-BS16sYon 0.0770 | 0.0688 | 0.1539 | 0.1232 | 0.2309 | 0.1715
K7-3B-98Ref.D-BS16520 0.0644 | 0.0559 | 0.1289 | 0.0909 | 0.1933 | 0.1181
K7-3B-98Ref.D-BS16520 0.0643 | 0.0550 | 0.1286 | 0.0891 | 0.1929 | 0.1159
K7-3B-98Ref.D-BS16sYon 0.0645 | 0.0564 | 0.1291 | 0.0921 | 0.1936 | 0.1203
K7-3B-98Ref.D-BS16sYon 0.0640 | 0.0516 | 0.1280 | 0.0881 | 0.1921 | 0.1239
K7-3B-98Ref.D-BS25520 0.0609 | 0.0504 | 0.1217 | 0.0837 | 0.1826 | 0.1126
K7-3B-98Ref.D-BS25520 0.0607 | 0.0493 | 0.1214 | 0.0815 | 0.1821 | 0.1106
K7-3B-98Ref.D-BS25sYon 0.0607 | 0.0502 | 0.1215 | 0.0832 | 0.1822 | 0.1118
K7-3B-98Ref.D-BS25sYon 0.0609 | 0.0498 | 0.1217 | 0.0818 | 0.1826 | 0.1104

< | X|<|IX|<[X|<|X[|[<|X|<[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.3: Ilk kat yiiksekligi fazla modeller icin farkli PGA degerleri icin yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75YKH.0-BS10s20 0.0298 0.0240 0.0677 0.0509 0.1057 0.1019
K2-3B-75YKH.0-BS10s20 0.0302 | 0.0234 | 0.0686 | 0.0466 | 0.1069 | 0.0852
K2-3B-75YKH.0-BS10sYon 0.0299 | 0.0240 | 0.0678 | 0.0512 | 0.1058 | 0.1025
K2-3B-75YKH.0-BS10sYon 0.0303 | 0.0234 | 0.0686 | 0.0465 | 0.1069 | 0.0850
K2-3B-75YKH.0-BS16s20 0.0272 | 0.0215 | 0.0632 | 0.0458 | 0.0992 | 0.0904
K2-3B-75YKH.0-BS16s520 0.0276 | 0.0209 | 0.0637 | 0.0428 | 0.0998 | 0.0769
K2-3B-75YKH.0-BS16sYon 0.0273 | 0.0215 | 0.0634 | 0.0459 | 0.0994 | 0.0893
K2-3B-75YKH.0-BS16sYon 0.0276 | 0.0209 | 0.0637 | 0.0428 | 0.0999 | 0.0769
K2-3B-98YKH.0-BS16520 0.0162 | 0.0179 | 0.0435 | 0.0272 | 0.0708 | 0.0423
K2-3B-98YKH.0-BS16s520 0.0181 | 0.0194 | 0.0471 | 0.0299 | 0.0761 | 0.0467
K2-3B-98YKH.0-BS16sYon 0.0160 | 0.0176 | 0.0431 | 0.0273 | 0.0701 | 0.0426
K2-3B-98YKH.0-BS16sYon 0.0185 | 0.0192 | 0.0476 | 0.0305 | 0.0767 | 0.0480
K2-3B-98YKH.0-BS25s20 0.0143 0.0163 0.0403 0.0254 0.0663 0.0377
K2-3B-98YKH.0-BS25s20 0.0170 0.0190 0.0444 0.0277 0.0717 0.0413
K2-3B-98YKH.0-BS25sYon 0.0143 0.0162 0.0402 0.0255 0.0660 0.0379
K2-3B-98YKH.0-BS25sYon 0.0165 0.0173 0.0440 0.0281 0.0715 0.0446
K4-3B-75YKH.0-BS10s20 0.0669 | 0.0622 | 0.1337 | 0.1157 | 0.2006 | 0.1615
K4-3B-75YKH.0-BS10s20 0.0646 | 0.0602 | 0.1293 | 0.1156 | 0.1939 | 0.1619
K4-3B-75YKH.0-BS10sYon 0.0669 | 0.0605 | 0.1337 | 0.1103 | 0.2006 | 0.1534
K4-3B-75YKH.0-BS10sYon 0.0646 | 0.0598 | 0.1293 | 0.1143 | 0.1939 | 0.1604
K4-3B-75YKH.0-BS16s20 0.0628 | 0.0555 | 0.1257 | 0.1015 | 0.1885 | 0.1425
K4-3B-75YKH.0-BS16s520 0.0606 | 0.0573 | 0.1212 | 0.1103 | 0.1818 | 0.1600
K4-3B-75YKH.0-BS16sYon 0.0628 0.0554 0.1257 0.1014 0.1885 0.1423
K4-3B-75YKH.0-BS16sYon 0.0606 0.0558 0.1211 0.1046 0.1817 0.1512

< | X|<|IX|<[X|<|X[<|X|<[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.3(Devam): ilk kat yiiksekligi fazla modeller igin farkl1 PGA degerleri i¢in yonetmelik ve ivme kayd1 deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K4-3B-98YKH.0-BS16s20 0.0516 0.0429 0.1046 0.0712 0.1576 0.1103
K4-3B-98YKH.0-BS16s20 0.0445 | 0.0390 | 0.0931 | 0.0663 | 0.1417 | 0.1061
K4-3B-98YKH.0-BS16sYon 0.0513 | 0.0419 | 0.1041 | 0.0705 | 0.1568 | 0.1100
K4-3B-98YKH.0-BS16sYon 0.0451 | 0.0393 | 0.0943 | 0.0664 | 0.1434 | 0.1068
K4-3B-98YKH.0-BS25520 0.0475 | 0.0402 | 0.0977 | 0.0658 | 0.1480 | 0.1038
K4-3B-98YKH.0-BS25s20 0.0409 | 0.0357 | 0.0870 | 0.0627 | 0.1331 | 0.0989
K4-3B-98YKH.0-BS25sYon 0.0475 | 0.0400 | 0.0978 | 0.0661 | 0.1481 | 0.1038
K4-3B-98YKH.0-BS25sYon 0.0410 | 0.0361 | 0.0871 | 0.0630 | 0.1333 | 0.0990
K7-3B-75YKH.0-BS10s20 0.1043 | 0.1060 | 0.2087 | 0.1815 | 0.3130 | 0.2551
K7-3B-75YKH.0-BS10s20 0.1015 | 0.1016 | 0.2030 | 0.1755 | 0.3046 | 0.2505
K7-3B-75YKH.0-BS10sYon 0.1043 | 0.1006 | 0.2087 | 0.1669 | 0.3130 | 0.2307
K7-3B-75YKH.0-BS10sYon 0.1015 | 0.0984 | 0.2030 | 0.1670 | 0.3046 | 0.2335
K7-3B-75YKH.0-BS16s20 0.0978 0.0959 0.1955 0.1562 0.2933 0.2204
K7-3B-75YKH.0-BS16s20 0.0952 0.0937 0.1903 0.1550 0.2855 0.2199
K7-3B-75YKH.0-BS16sYon 0.0978 0.0959 0.1955 0.1562 0.2933 0.2205
K7-3B-75YKH.0-BS16sYon 0.0952 | 0.0939 | 0.1903 | 0.1553 | 0.2855 | 0.2204
K7-3B-98YKH.0-BS16s20 0.0747 0.0641 0.1494 0.1053 0.2240 0.1450
K7-3B-98YKH.0-BS16s20 0.0731 0.0639 0.1461 0.1046 0.2192 0.1415
K7-3B-98YKH.0-BS16sYon 0.0747 | 0.0642 | 0.1493 | 0.1053 | 0.2240 | 0.1447
K7-3B-98YKH.0-BS16sYon 0.0730 | 0.0638 | 0.1460 | 0.1045 | 0.2190 | 0.1409
K7-3B-98YKH.0-BS25s20 0.0701 | 0.0612 | 0.1402 | 0.1006 | 0.2102 | 0.1365
K7-3B-98YKH.0-BS25520 0.0687 | 0.0603 | 0.1374 | 0.1000 | 0.2061 | 0.1336
K7-3B-98YKH.0-BS25sYon 0.0703 | 0.0615 | 0.1407 | 0.1011 | 0.2110 | 0.1368
K7-3B-98YKH.0-BS25sYon 0.0688 | 0.0604 | 0.1376 | 0.1002 | 0.2064 | 0.1334

< | X|<|IX|<[X|<|X[<|X|<[X|<|X|<IX|<|X[<|X|<[X|<|X

251



Tablo G.4: 11k kat yiiksekligi fazla duvarli modeller i¢in farkli PGA degetleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75YKH.D-BS10s20 0.0196 0.0179 0.0485 0.0328 0.0775 0.0573
K2-3B-75YKH.D-BS10s20 0.0203 | 0.0197 | 0.0505 | 0.0341 | 0.0806 | 0.0586
K2-3B-75YKH.D-BS10sYon 0.0182 | 0.0253 | 0.0462 | 0.0345 | 0.0742 | 0.0683
K2-3B-75YKH.D-BS10sYon 0.0195 | 0.0251 | 0.0494 | 0.0358 | 0.0792 | 0.0672
K2-3B-75YKH.D-BS16s20 0.0176 | 0.0171 | 0.0453 | 0.0306 | 0.0729 | 0.0509
K2-3B-75YKH.D-BS16s20 0.0181 | 0.0175 | 0.0466 | 0.0304 | 0.0752 | 0.0506
K2-3B-75YKH.D-BS16sYon 0.0177 | 0.0167 | 0.0454 | 0.0300 | 0.0730 | 0.0496
K2-3B-75YKH.D-BS16sYon 0.0178 | 0.0169 | 0.0463 | 0.0304 | 0.0749 | 0.0512
K2-3B-98YKH.D-BS16s20 0.0109 | 0.0121 | 0.0324 | 0.0204 | 0.0559 | 0.0264
K2-3B-98YKH.D-BS16s20 0.0134 | 0.0145 | 0.0399 | 0.0250 | 0.0665 | 0.0361
K2-3B-98YKH.D-BS16sYon 0.0109 | 0.0121 | 0.0325 | 0.0207 | 0.0560 | 0.0267
K2-3B-98YKH.D-BS16sYon 0.0134 | 0.0144 | 0.0399 | 0.0249 | 0.0664 | 0.0362
K2-3B-98YKH.D-BS25s20 0.0101 0.0115 0.0304 0.0184 0.0531 0.0242
K2-3B-98YKH.D-BS25s20 0.0116 0.0131 0.0363 0.0226 0.0611 0.0308
K2-3B-98YKH.D-BS25sYon 0.0101 0.0112 0.0305 0.0186 0.0531 0.0248
K2-3B-98YKH.D-BS25sYon 0.0117 | 0.0128 | 0.0365 | 0.0226 | 0.0613 | 0.0312
K4-3B-75YKH.D-BS10s20 0.0589 0.0540 0.1178 0.1012 0.1767 0.1554
K4-3B-75YKH.D-BS10s20 0.0612 0.0558 0.1225 0.1023 0.1837 0.1468
K4-3B-75YKH.D-BS10sYon 0.0465 | 0.0380 | 0.0952 | 0.0708 | 0.1440 | 0.1155
K4-3B-75YKH.D-BS10sYon 0.0616 | 0.0557 | 0.1231 | 0.1024 | 0.1847 | 0.1461
K4-3B-75YKH.D-BS16s20 0.0800 | 0.0803 | 0.1601 | 0.1298 | 0.2401 | 0.1848
K4-3B-75YKH.D-BS16s20 0.0593 | 0.0548 | 0.1187 | 0.0972 | 0.1780 | 0.1432
K4-3B-75YKH.D-BS16sYon 0.0800 | 0.0779 | 0.1601 | 0.1250 | 0.2401 | 0.1768
K4-3B-75YKH.D-BS16sYon 0.0593 0.0548 0.1187 0.0973 0.1780 0.1434

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.4(Devam): i1k kat yiiksekligi fazla duvarli modeller icin farkli PGA degerleri igin yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K4-3B-98YKH.D-BS16s20 0.0458 0.0382 0.0946 0.0637 0.1435 0.0964
K4-3B-98YKH.D-BS16s20 0.0353 | 0.0313 | 0.0775 | 0.0553 | 0.1197 | 0.0891
K4-3B-98YKH.D-BS16sYon 0.0456 | 0.0378 | 0.0943 | 0.0629 | 0.1430 | 0.0951
K4-3B-98YKH.D-BS16sYon 0.0353 | 0.0314 | 0.0776 | 0.0549 | 0.1199 | 0.0890
K4-3B-98YKH.D-BS25520 0.0420 | 0.0354 | 0.0883 | 0.0606 | 0.1347 | 0.0917
K4-3B-98YKH.D-BS25s20 0.0326 | 0.0292 | 0.0730 | 0.0493 | 0.1135 | 0.0825
K4-3B-98YKH.D-BS25sYon 0.0422 | 0.0358 | 0.0887 | 0.0608 | 0.1353 | 0.0921
K4-3B-98YKH.D-BS25sYon 0.0329 | 0.0295 | 0.0736 | 0.0499 | 0.1142 | 0.0828
K7-3B-75YKH.D-BS10s20 0.0885 | 0.0927 | 0.1770 | 0.1554 | 0.2656 | 0.2138
K7-3B-75YKH.D-BS10s20 0.0876 | 0.0850 | 0.1752 | 0.1435 | 0.2628 | 0.1992
K7-3B-75YKH.D-BS10sYon 0.0885 0.0910 0.1770 0.1536 0.2656 0.2141
K7-3B-75YKH.D-BS10sYon 0.0866 | 0.0837 | 0.1732 | 0.1421 | 0.2599 | 0.1966
K7-3B-75YKH.D-BS16s20 0.0841 0.0863 0.1681 0.1435 0.2522 0.1972
K7-3B-75YKH.D-BS16s20 0.0801 0.0780 0.1601 0.1319 0.2402 0.1806
K7-3B-75YKH.D-BS16sYon 0.0841 0.0864 0.1681 0.1446 0.2522 0.1979
K7-3B-75YKH.D-BS16sYon 0.0821 0.0804 0.1642 0.1348 0.2462 0.1855
K7-3B-98YKH.D-BS16s20 0.0705 0.0620 0.1411 0.1055 0.2116 0.1386
K7-3B-98YKH.D-BS16s20 0.0676 | 0.0566 | 0.1353 | 0.0981 | 0.2029 | 0.1312
K7-3B-98YKH.D-BS16sYon 0.0706 | 0.0621 | 0.1413 | 0.1056 | 0.2119 | 0.1382
K7-3B-98YKH.D-BS16sYon 0.0700 | 0.0609 | 0.1400 | 0.1015 | 0.2100 | 0.1265
K7-3B-98YKH.D-BS25s20 0.0667 | 0.0592 | 0.1333 | 0.0984 | 0.2000 | 0.1264
K7-3B-98YKH.D-BS25s20 0.0661 | 0.0577 | 0.1321 | 0.0939 | 0.1982 | 0.1204
K7-3B-98YKH.D-BS25sYon 0.0667 | 0.0560 | 0.1334 | 0.0978 | 0.2001 | 0.1338
K7-3B-98YKH.D-BS25sYon 0.0658 | 0.0578 | 0.1316 | 0.0942 | 0.1973 | 0.1215

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.5: Ilk katta tastyic1 duvar bulunmayan modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75YKD.D-BS10s20 0.0152 0.0158 0.0407 0.0273 0.0661 0.0431
K2-3B-75YKD.D-BS10s20 0.0153 | 0.0160 | 0.0411 | 0.0277 | 0.0669 | 0.0438
K2-3B-75YKD.D-BS10sYon 0.0151 | 0.0155 | 0.0404 | 0.0270 | 0.0658 | 0.0420
K2-3B-75YKD.D-BS10sYon 0.0152 | 0.0158 | 0.0410 | 0.0269 | 0.0669 | 0.0424
K2-3B-75YKD.D-BS16s20 0.0137 | 0.0148 | 0.0381 | 0.0255 | 0.0625 | 0.0391
K2-3B-75YKD.D-BS16s20 0.0138 | 0.0178 | 0.0387 | 0.0262 | 0.0636 | 0.0396
K2-3B-75YKD.D-BS16sYon 0.0134 | 0.0147 | 0.0376 | 0.0253 | 0.0617 | 0.0384
K2-3B-75YKD.D-BS16sYon 0.0132 | 0.0143 | 0.0377 | 0.0241 | 0.0622 | 0.0312
K2-3B-98YKD.D-BS16s20 0.0084 | 0.0127 | 0.0269 | 0.0168 | 0.0480 | 0.0208
K2-3B-98YKD.D-BS16s20 0.0091 | 0.0134 | 0.0300 | 0.0181 | 0.0522 | 0.0238
K2-3B-98YKD.D-BS16sYon 0.0082 | 0.0116 | 0.0265 | 0.0168 | 0.0473 | 0.0206
K2-3B-98YKD.D-BS16sYon 0.0093 | 0.0126 | 0.0305 | 0.0185 | 0.0529 | 0.0237
K2-3B-98YKD.D-BS25s20 0.0075 0.0135 0.0245 0.0154 0.0444 0.0201
K2-3B-98YKD.D-BS25s20 0.0083 0.0147 0.0279 0.0174 0.0490 0.0221
K2-3B-98YKD.D-BS25sYon 0.0074 0.0140 0.0245 0.0151 0.0442 0.0197
K2-3B-98YKD.D-BS25sYon 0.0083 0.0119 0.0282 0.0172 0.0494 0.0219
K4-3B-75YKD.D-BS10s20 0.0599 | 0.0559 | 0.1198 | 0.1093 | 0.1798 | 0.1569
K4-3B-75YKD.D-BS10s20 0.0542 | 0.0508 | 0.1084 | 0.0965 | 0.1626 | 0.1511
K4-3B-75YKD.D-BS10sYon 0.0600 | 0.0545 | 0.1200 | 0.1018 | 0.1800 | 0.1468
K4-3B-75YKD.D-BS10sYon 0.0544 | 0.0505 | 0.1089 | 0.0953 | 0.1633 | 0.1480
K4-3B-75YKD.D-BS16s20 0.0568 | 0.0516 | 0.1135 | 0.0958 | 0.1703 | 0.1452
K4-3B-75YKD.D-BS16s20 0.0508 | 0.0445 | 0.1025 | 0.0850 | 0.1542 | 0.1390
K4-3B-75YKD.D-BS16sYon 0.0566 | 0.0522 | 0.1133 | 0.0983 | 0.1699 | 0.1518
K4-3B-75YKD.D-BS16sYon 0.0512 0.0444 0.1031 0.0859 0.1551 0.1454

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.5(Devam): ilk katta tastyic1 duvar bulunmayan modeller i¢in farkli PGA degerleri igin ydnetmelik ve ivme kaydi deplasman talep
degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98YKD.D-BS16s20 0.0369 0.0342 0.0807 0.0553 0.1246 | 0.0820
K4-3B-98YKD.D-BS16s20 0.0300 | 0.0292 0.0691 0.0466 0.1082 0.0765
K4-3B-98YKD.D-BS16sYon 0.0366 | 0.0342 0.0804 | 0.0557 0.1241 0.0835
K4-3B-98YKD.D-BS16sYon 0.0301 0.0296 | 0.0694 | 0.0469 0.1087 | 0.0776
K4-3B-98YKD.D-BS25s20 0.0337 | 0.0322 0.0755 0.0507 0.1172 0.0783
K4-3B-98YKD.D-BS25s520 0.0275 0.0276 0.0649 0.0452 0.1024 0.0697
K4-3B-98YKD.D-BS25sYon 0.0335 0.0321 0.0751 0.0500 0.1168 0.0772
K4-3B-98YKD.D-BS25sYon 0.0277 0.0280 0.0652 0.0448 0.1028 0.0689
K7-3B-75YKD.D-BS10s20 0.0847 0.0907 0.1693 0.1491 0.2540 0.2100
K7-3B-75YKD.D-BS10s20 0.0826 | 0.0869 0.1653 0.1398 0.2479 0.1885
K7-3B-75YKD.D-BS10sYon 0.0847 0.0892 0.1693 0.1474 0.2540 0.1992
K7-3B-75YKD.D-BS10sYon 0.0826 0.0831 0.1653 0.1377 0.2479 0.1865
K7-3B-75YKD.D-BS16s20 0.0803 0.0816 | 0.1606 0.1418 0.2410 | 0.1906
K7-3B-75YKD.D-BS16s20 0.0779 0.0767 0.1557 0.1310 0.2336 | 0.1776
K7-3B-75YKD.D-BS16sYon 0.0803 0.0816 | 0.1606 0.1419 0.2410 | 0.1909
K7-3B-75YKD.D-BS16sYon 0.0779 0.0735 0.1557 0.1302 0.2336 0.1757
K7-3B-98YKD.D-BS16s20 0.0649 0.0604 | 0.1298 0.0946 0.1947 | 0.1214
K7-3B-98YKD.D-BS16s20 0.0643 0.0580 | 0.1286 0.0905 0.1930 | 0.1169
K7-3B-98YKD.D-BS16sYon 0.0649 0.0603 0.1298 0.0943 0.1947 0.1209
K7-3B-98YKD.D-BS16sYon 0.0645 0.0605 0.1289 0.0905 0.1934 0.1162
K7-3B-98YKD.D-BS25s520 0.0613 0.0569 0.1225 0.0864 0.1838 0.1145
K7-3B-98YKD.D-BS25s520 0.0607 0.0520 0.1214 0.0826 0.1821 0.1106
K7-3B-98YKD.D-BS25sYon 0.0611 0.0560 | 0.1223 0.0865 0.1834 | 0.1138
K7-3B-98YKD.D-BS25sYon 0.0607 0.0542 0.1214 0.0827 0.1821 0.1102

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.6: Ilk kat yiiksekligi fazla ve ilk katta tasiyict duvar bulunmayan modeller igin farkli PGA degerleri i¢in yonetmelik ve ivme kaydi
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K2-3B-75YKDH.D-BS10s20 0.0276 | 0.0252 0.0611 0.0454 | 0.0945 0.0801
K2-3B-75YKDH.D-BS10s20 0.0269 0.0233 0.0604 | 0.0408 0.0938 | 0.0694
K2-3B-75YKDH.D-BS10sYon 0.0275 0.0256 | 0.0610 | 0.0463 0.0945 0.0833
K2-3B-75YKDH.D-BS10sYon 0.0273 0.0239 0.0611 0.0422 0.0948 | 0.0726
K2-3B-75YKDH.D-BS16s20 0.0250 | 0.0230 | 0.0568 0.0419 0.0887 | 0.0754
K2-3B-75YKDH.D-BS16s20 0.0247 0.0213 0.0564 0.0386 0.0881 0.0655
K2-3B-75YKDH.D-BS16sYon 0.0252 0.0228 0.0571 0.0420 0.0889 0.0757
K2-3B-75YKDH.D-BS16sYon 0.0248 0.0213 0.0565 0.0385 0.0882 0.0659
K2-3B-98YKDH.D-BS16s20 0.0142 0.0157 0.0405 0.0256 0.0669 0.0379
K2-3B-98YKDH.D-BS16s20 0.0166 | 0.0165 0.0445 0.0281 0.0723 0.0438
K2-3B-98YKDH.D-BS16sYon 0.0142 0.0152 0.0405 0.0257 0.0669 0.0395
K2-3B-98YKDH.D-BS16sYon 0.0168 0.0165 0.0445 0.0277 0.0722 0.0434
K2-3B-98YKDH.D-BS25s20 0.0129 0.0139 0.0375 0.0236 0.0626 | 0.0334
K2-3B-98YKDH.D-BS25s20 0.0150 | 0.0146 | 0.0415 0.0258 0.0680 | 0.0417
K2-3B-98YKDH.D-BS25sYon 0.0129 0.0144 | 0.0378 0.0239 0.0629 0.0341
K2-3B-98YKDH.D-BS25sYon 0.0151 0.0156 | 0.0416 0.0260 0.0681 0.0401
K4-3B-75YKDH.D-BS10s20 0.0501 0.0412 0.1024 0.0787 0.1546 0.1286
K4-3B-75YKDH.D-BS10s20 0.0439 0.0397 0.0911 0.0777 0.1383 0.1391
K4-3B-75YKDH.D-BS10sYon 0.0502 0.0421 0.1025 0.0824 0.1547 0.1402
K4-3B-75YKDH.D-BS10sYon 0.0439 0.0396 0.0911 0.0776 0.1383 0.1390
K4-3B-75YKDH.D-BS16s20 0.0469 0.0401 0.0967 0.0782 0.1466 0.1378
K4-3B-75YKDH.D-BS16s20 0.0411 0.0371 0.0864 0.0715 0.1317 0.1294
K4-3B-75YKDH.D-BS16sYon 0.0469 0.0401 0.0967 0.0781 0.1466 0.1382
K4-3B-75YKDH.D-BS16sYon 0.0412 0.0371 0.0865 0.0715 0.1318 0.1288

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.6(Devam): ilk kat yiiksekligi fazla ve ilk katta tasiyic1 duvar bulunmayan modeller i¢in farkli PGA degerleri igin yonetmelik ve ivme
kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98YKDH.D-BS16s20 0.0493 0.0400 | 0.1004 | 0.0667 0.1515 0.0983
K4-3B-98YKDH.D-BS16s20 0.0395 0.0341 0.0838 0.0591 0.1281 0.0889
K4-3B-98YKDH.D-BS16sYon 0.0490 | 0.0394 | 0.0999 0.0665 0.1508 | 0.0979
K4-3B-98YKDH.D-BS16sYon 0.0395 0.0342 0.0840 | 0.0590 0.1284 | 0.0885
K4-3B-98YKDH.D-BS25s20 0.0369 0.0318 | 0.0795 0.0557 0.1222 0.0835
K4-3B-98YKDH.D-BS25s520 0.0365 0.0316 0.0788 0.0549 0.1212 0.0822
K4-3B-98YKDH.D-BS25sYon 0.0456 0.0389 0.0944 0.0645 0.1433 0.0976
K4-3B-98YKDH.D-BS25sYon 0.0359 0.0326 0.0782 0.0572 0.1204 0.0913
K7-3B-75YKDH.D-BS10s20 0.0914 0.0975 0.1828 0.1633 0.2742 0.2204
K7-3B-75YKDH.D-BS10s20 0.0947 0.0976 0.1894 0.1645 0.2841 0.2265
K7-3B-75YKDH.D-BS10sYon 0.0925 0.0947 0.1850 0.1594 0.2775 0.2190
K7-3B-75YKDH.D-BS10sYon 0.0931 0.0924 0.1861 0.1570 0.2792 0.2149
K7-3B-75YKDH.D-BS16s20 0.0878 | 0.0904 | 0.1755 0.1511 0.2633 0.2067
K7-3B-75YKDH.D-BS16s20 0.0870 | 0.0874 | 0.1740 | 0.1466 0.2610 | 0.2015
K7-3B-75YKDH.D-BS16sYon 0.0878 | 0.0906 | 0.1755 0.1516 0.2633 0.2096
K7-3B-75YKDH.D-BS16sYon 0.0870 | 0.0866 | 0.1740 | 0.1459 0.2610 | 0.2011
K7-3B-98YKDH.D-BS16s20 0.0721 0.0623 0.1442 0.1040 0.2164 | 0.1372
K7-3B-98YKDH.D-BS16s20 0.0705 0.0625 0.1409 0.1039 0.2114 | 0.1332
K7-3B-98YKDH.D-BS16sYon 0.0722 0.0631 0.1444 0.1044 0.2167 0.1367
K7-3B-98YKDH.D-BS16sYon 0.0718 0.0635 0.1436 0.1054 0.2155 0.1347
K7-3B-98YKDH.D-BS25s520 0.0680 0.0602 0.1361 0.0990 0.2041 0.1262
K7-3B-98YKDH.D-BS25s520 0.0665 0.0595 0.1330 0.0964 0.1994 0.1223
K7-3B-98YKDH.D-BS25sYon 0.0693 0.0618 | 0.1386 0.1043 0.2078 | 0.1350
K7-3B-98YKDH.D-BS25sYon 0.0667 | 0.0595 0.1335 0.0965 0.2002 0.1217

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.7: Kirissiz ortalama kapali ¢cikmali modeller icin farkli PGA degerleri i¢in yonetmelik ve ivme kaydi1 deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75KC10.0-BS10s20 0.0206 0.0154 0.0493 0.0308 0.0780 0.0515
K2-3B-75KC10.0-BS10s20 0.0206 | 0.0151 | 0.0501 | 0.0313 | 0.0796 | 0.0506
K2-3B-75KC10.0-BS10sYon 0.0204 | 0.0154 | 0.0491 | 0.0305 | 0.0779 | 0.0505
K2-3B-75KC10.0-BS10sYon 0.0203 | 0.0150 | 0.0499 | 0.0309 | 0.0794 | 0.0493
K2-3B-75KC10.0-BS16s20 0.0186 | 0.0134 | 0.0456 | 0.0283 | 0.0727 | 0.0455
K2-3B-75KC10.0-BS16s20 0.0185 | 0.0133 | 0.0462 | 0.0286 | 0.0740 | 0.0443
K2-3B-75KC10.0-BS16sYon 0.0186 | 0.0134 | 0.0457 | 0.0284 | 0.0728 | 0.0458
K2-3B-75KC10.0-BS16sYon 0.0183 | 0.0136 | 0.0463 | 0.0282 | 0.0743 | 0.0440
K2-3B-98KC10.0-BS16s20 0.0128 | 0.0112 | 0.0386 | 0.0212 | 0.0644 | 0.0289
K2-3B-98KC10.0-BS16s20 0.0127 | 0.0113 | 0.0385 | 0.0215 | 0.0643 | 0.0291
K2-3B-98KC10.0-BS16sYon 0.0129 | 0.0111 | 0.0387 | 0.0213 | 0.0645 | 0.0291
K2-3B-98KC10.0-BS16sYon 0.0128 | 0.0113 | 0.0386 | 0.0217 | 0.0644 | 0.0294
K2-3B-98KC10.0-BS25s20 0.0112 0.0100 0.0358 0.0192 0.0603 0.0259
K2-3B-98KC10.0-BS25s20 0.0113 0.0101 0.0357 0.0191 0.0602 0.0256
K2-3B-98KC10.0-BS25sYon 0.0114 0.0165 0.0359 0.0220 0.0605 0.0388
K2-3B-98KC10.0-BS25sYon 0.0113 | 0.0101 | 0.0358 | 0.0193 | 0.0603 | 0.0263
K4-3B-75KC10.0-BS10s20 0.0724 0.0569 0.1448 0.1023 0.2172 0.1457
K4-3B-75KC10.0-BS10s20 0.0593 | 0.0396 | 0.1187 | 0.0730 | 0.1780 | 0.1222
K4-3B-75KC10.0-BS10sYon 0.0724 | 0.0562 | 0.1448 | 0.0997 | 0.2172 | 0.1416
K4-3B-75KC10.0-BS10sYon 0.0593 | 0.0385 | 0.1187 | 0.0709 | 0.1780 | 0.1182
K4-3B-75KC10.0-BS16s20 0.0679 | 0.0517 | 0.1357 | 0.0915 | 0.2036 | 0.1343
K4-3B-75KC10.0-BS16s20 0.0553 | 0.0353 | 0.1115 | 0.0659 | 0.1677 | 0.1088
K4-3B-75KC10.0-BS16sYon 0.0679 | 0.0517 | 0.1357 | 0.0915 | 0.2036 | 0.1345
K4-3B-75KC10.0-BS16sYon 0.0553 | 0.0353 | 0.1115 | 0.0659 | 0.1677 | 0.1087

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.7(Devam): Kirigsiz ortalama kapali ¢ikmali modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75KC10.0-BS10s20 0.0206 0.0154 0.0493 0.0308 0.0780 0.0515
K2-3B-75KC10.0-BS10s20 0.0206 | 0.0151 | 0.0501 | 0.0313 | 0.0796 | 0.0506
K2-3B-75KC10.0-BS10sYon 0.0204 | 0.0154 | 0.0491 | 0.0305 | 0.0779 | 0.0505
K2-3B-75KC10.0-BS10sYon 0.0203 | 0.0150 | 0.0499 | 0.0309 | 0.0794 | 0.0493
K2-3B-75KC10.0-BS16s20 0.0186 | 0.0134 | 0.0456 | 0.0283 | 0.0727 | 0.0455
K2-3B-75KC10.0-BS16s20 0.0185 | 0.0133 | 0.0462 | 0.0286 | 0.0740 | 0.0443
K2-3B-75KC10.0-BS16sYon 0.0186 | 0.0134 | 0.0457 | 0.0284 | 0.0728 | 0.0458
K2-3B-75KC10.0-BS16sYon 0.0183 | 0.0136 | 0.0463 | 0.0282 | 0.0743 | 0.0440
K2-3B-98KC10.0-BS16s20 0.0128 | 0.0112 | 0.0386 | 0.0212 | 0.0644 | 0.0289
K2-3B-98KC10.0-BS16s20 0.0127 | 0.0113 | 0.0385 | 0.0215 | 0.0643 | 0.0291
K2-3B-98KC10.0-BS16sYon 0.0129 | 0.0111 | 0.0387 | 0.0213 | 0.0645 | 0.0291
K2-3B-98KC10.0-BS16sYon 0.0128 | 0.0113 | 0.0386 | 0.0217 | 0.0644 | 0.0294
K2-3B-98KC10.0-BS25s20 0.0112 0.0100 0.0358 0.0192 0.0603 0.0259
K2-3B-98KC10.0-BS25s20 0.0113 0.0101 0.0357 0.0191 0.0602 0.0256
K2-3B-98KC10.0-BS25sYon 0.0114 0.0165 0.0359 0.0220 0.0605 0.0388
K2-3B-98KC10.0-BS25sYon 0.0113 | 0.0101 | 0.0358 | 0.0193 | 0.0603 | 0.0263
K4-3B-75KC10.0-BS10s20 0.0724 0.0569 0.1448 0.1023 0.2172 0.1457
K4-3B-75KC10.0-BS10s20 0.0593 | 0.0396 | 0.1187 | 0.0730 | 0.1780 | 0.1222
K4-3B-75KC10.0-BS10sYon 0.0724 | 0.0562 | 0.1448 | 0.0997 | 0.2172 | 0.1416
K4-3B-75KC10.0-BS10sYon 0.0593 | 0.0385 | 0.1187 | 0.0709 | 0.1780 | 0.1182
K4-3B-75KC10.0-BS16s20 0.0679 | 0.0517 | 0.1357 | 0.0915 | 0.2036 | 0.1343
K4-3B-75KC10.0-BS16s20 0.0553 | 0.0353 | 0.1115 | 0.0659 | 0.1677 | 0.1088
K4-3B-75KC10.0-BS16sYon 0.0679 | 0.0517 | 0.1357 | 0.0915 | 0.2036 | 0.1345
K4-3B-75KC10.0-BS16sYon 0.0553 | 0.0353 | 0.1115 | 0.0659 | 0.1677 | 0.1087

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.8: Kirigsiz ortalama kapali ¢cikmali duvarli modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75KC10.D-BS10s20 0.0126 0.0154 0.0373 0.0229 0.0619 0.0313
K2-3B-75KC10.D-BS10s20 0.0132 | 0.0153 | 0.0384 | 0.0250 | 0.0636 | 0.0370
K2-3B-75KC10.D-BS10sYon 0.0127 0.0146 0.0372 0.0228 0.0618 0.0314
K2-3B-75KC10.D-BS10sYon 0.0135 | 0.0153 | 0.0387 | 0.0250 | 0.0640 | 0.0366
K2-3B-75KC10.D-BS16s20 0.0116 | 0.0143 | 0.0356 | 0.0223 | 0.0597 | 0.0329
K2-3B-75KC10.D-BS16s20 0.0119 | 0.0169 | 0.0359 | 0.0232 | 0.0599 | 0.0342
K2-3B-75KC10.D-BS16sYon 0.0118 | 0.0150 | 0.0360 | 0.0232 | 0.0602 | 0.0343
K2-3B-75KC10.D-BS16sYon 0.0115 | 0.0141 | 0.0353 | 0.0219 | 0.0592 | 0.0327
K2-3B-98KC10.D-BS16s20 0.0087 | 0.0126 | 0.0283 | 0.0179 | 0.0505 | 0.0218
K2-3B-98KC10.D-BS16s20 0.0088 | 0.0146 | 0.0296 | 0.0180 | 0.0517 | 0.0228
K2-3B-98KC10.D-BS16sYon 0.0082 | 0.0148 | 0.0271 | 0.0169 | 0.0487 | 0.0214
K2-3B-98KC10.D-BS16sYon 0.0088 | 0.0145 | 0.0298 | 0.0179 | 0.0518 | 0.0229
K2-3B-98KC10.D-BS25520 0.0080 0.0122 0.0260 0.0165 0.0473 0.0213
K2-3B-98KC10.D-BS25520 0.0084 0.0122 0.0280 0.0175 0.0494 0.0216
K2-3B-98KC10.D-BS25sYon 0.0077 0.0144 0.0253 0.0156 0.0462 0.0208
K2-3B-98KC10.D-BS25sYon 0.0084 | 0.0126 | 0.0283 | 0.0174 | 0.0498 | 0.0215
K4-3B-75KC10.D-BS10s20 0.0629 0.0581 0.1258 0.1112 0.1887 0.1653
K4-3B-75KC10.D-BS10s20 0.0439 | 0.0370 | 0.0913 | 0.0688 | 0.1387 | 0.1126
K4-3B-75KC10.D-BS10sYon 0.0629 | 0.0575 | 0.1258 | 0.1085 | 0.1887 | 0.1589
K4-3B-75KC10.D-BS10sYon 0.0436 | 0.0377 | 0.0911 | 0.0731 | 0.1385 | 0.1310
K4-3B-75KC10.D-BS16s20 0.0596 | 0.0524 | 0.1192 | 0.0950 | 0.1788 | 0.1407
K4-3B-75KC10.D-BS16s20 0.0419 | 0.0365 | 0.0881 | 0.0699 | 0.1344 | 0.1249
K4-3B-75KC10.D-BS16sYon 0.0596 | 0.0536 | 0.1192 | 0.1013 | 0.1788 | 0.1608
K4-3B-75KC10.D-BS16sYon 0.0419 | 0.0364 | 0.0881 | 0.0695 | 0.1344 | 0.1224

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.8(Devam): Kirigsiz ortalama kapali ¢ikmali1 duvarli modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi1 deplasman talep
degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC10.D-BS16520 0.0510 | 0.0470 | 0.1044 | 0.0726 0.1577 | 0.1081
K4-3B-98KC10.D-BS16s20 0.0313 0.0252 0.0712 0.0443 0.1112 0.0752
K4-3B-98KC10.D-BS16sYon 0.0510 | 0.0474 | 0.1043 0.0731 0.1576 | 0.1102
K4-3B-98KC10.D-BS16sYon 0.0312 0.0252 0.0711 0.0442 0.1111 0.0747
K4-3B-98KC10.D-BS25s20 0.0473 0.0435 0.0980 | 0.0669 0.1488 | 0.1003
K4-3B-98KC10.D-BS25s520 0.0287 0.0234 0.0670 0.0431 0.1054 0.0681
K4-3B-98KC10.D-BS25sYon 0.0474 0.0435 0.0984 0.0677 0.1494 0.1019
K4-3B-98KC10.D-BS25sYon 0.0288 0.0234 0.0672 0.0432 0.1056 0.0685
K7-3B-75KC10.D-BS10s20 0.0820 | 0.0849 0.1639 0.1381 0.2459 0.1879
K7-3B-75KC10.D-BS10s20 0.0903 0.0944 | 0.1805 0.1545 0.2708 | 0.2108
K7-3B-75KC10.D-BS10sYon 0.0820 0.0837 0.1639 0.1371 0.2459 0.1872
K7-3B-75KC10.D-BS10sYon 0.0903 0.0960 | 0.1805 0.1540 0.2708 | 0.2085
K7-3B-75KC10.D-BS16s20 0.0778 | 0.0807 0.1556 0.1317 0.2335 0.1778
K7-3B-75KC10.D-BS16s20 0.0856 | 0.0907 0.1712 0.1461 0.2568 | 0.1990
K7-3B-75KC10.D-BS16sYon 0.0778 | 0.0801 0.1556 0.1302 0.2335 0.1761
K7-3B-75KC10.D-BS16sYon 0.0856 | 0.0904 | 0.1712 0.1471 0.2568 | 0.2000
K7-3B-98KC10.D-BS16s20 0.0632 0.0588 | 0.1264 | 0.0919 0.1896 | 0.1155
K7-3B-98KC10.D-BS16s20 0.0715 0.0659 0.1430 | 0.1052 0.2145 0.1356
K7-3B-98KC10.D-BS16sYon 0.0632 0.0600 0.1264 0.0910 0.1896 0.1137
K7-3B-98KC10.D-BS16sYon 0.0723 0.0659 0.1447 0.1044 0.2170 0.1329
K7-3B-98KC10.D-BS25s20 0.0597 0.0542 0.1194 0.0839 0.1791 0.1079
K7-3B-98KC10.D-BS25s20 0.0681 0.0648 0.1363 0.1001 0.2044 0.1256
K7-3B-98KC10.D-BS25sYon 0.0595 0.0554 | 0.1189 0.0835 0.1784 | 0.1070
K7-3B-98KC10.D-BS25sYon 0.0684 | 0.0629 0.1367 0.0995 0.2051 0.1240

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.9: Kirisli ortalama kapali ¢ikmali modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75KC1B.0-BS10s20 0.0187 0.0124 0.0463 0.0273 0.0739 0.0474
K2-3B-75KC1B.0-BS10s20 0.0197 | 0.0129 | 0.0481 | 0.0285 | 0.0764 | 0.0488
K2-3B-75KC1B.0-BS10sYon 0.0187 0.0124 0.0463 0.0273 0.0739 0.0474
K2-3B-75KC1B.0-BS10sYon 0.0198 | 0.0129 | 0.0481 | 0.0284 | 0.0764 | 0.0485
K2-3B-75KC1B.0-BS16s20 0.0169 | 0.0113 | 0.0430 | 0.0255 | 0.0692 | 0.0440
K2-3B-75KC1B.0-BS16s20 0.0180 | 0.0115 | 0.0450 | 0.0263 | 0.0719 | 0.0444
K2-3B-75KC1B.0-BS16sYon 0.0170 | 0.0112 | 0.0432 | 0.0243 | 0.0693 | 0.0397
K2-3B-75KC1B.0-BS16sYon 0.0185 | 0.0118 | 0.0455 | 0.0264 | 0.0725 | 0.0448
K2-3B-98KC1B.0-BS16s20 0.0113 | 0.0090 | 0.0361 | 0.0183 | 0.0609 | 0.0260
K2-3B-98KC1B.0-BS16s20 0.0129 | 0.0095 | 0.0388 | 0.0196 | 0.0647 | 0.0290
K2-3B-98KC1B.0-BS16sYon 0.0114 | 0.0089 | 0.0369 | 0.0179 | 0.0624 | 0.0248
K2-3B-98KC1B.0-BS16sYon 0.0130 | 0.0097 | 0.0391 | 0.0200 | 0.0652 | 0.0297
K2-3B-98KC1B.0-BS25s20 0.0101 0.0083 0.0339 0.0168 0.0580 0.0231
K2-3B-98KC1B.0-BS25s20 0.0115 0.0085 0.0359 0.0175 0.0603 0.0255
K2-3B-98KC1B.0-BS25sYon 0.0101 0.0084 0.0341 0.0171 0.0583 0.0238
K2-3B-98KC1B.0-BS25sYon 0.0115 | 0.0085 | 0.0359 | 0.0175 | 0.0603 | 0.0257
K4-3B-75KC1B.0-BS10s20 0.0625 0.0409 0.1250 0.0764 0.1875 0.1234
K4-3B-75KC1B.0-BS10s20 0.0600 | 0.0395 | 0.1200 | 0.0733 | 0.1800 | 0.1213
K4-3B-75KC1B.0-BS10sYon 0.0624 | 0.0405 | 0.1249 | 0.0747 | 0.1873 | 0.1201
K4-3B-75KC1B.0-BS10sYon 0.0600 | 0.0395 | 0.1200 | 0.0732 | 0.1800 | 0.1212
K4-3B-75KC1B.0-BS16s20 0.0585 | 0.0383 | 0.1171 | 0.0687 | 0.1757 | 0.1113
K4-3B-75KC1B.0-BS16s20 0.0559 | 0.0364 | 0.1125 | 0.0676 | 0.1690 | 0.1125
K4-3B-75KC1B.0-BS16sYon 0.0586 | 0.0385 | 0.1172 | 0.0691 | 0.1759 | 0.1122
K4-3B-75KC1B.0-BS16sYon 0.0559 | 0.0363 | 0.1125 | 0.0675 | 0.1690 | 0.1122

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.9(Devam): Kirisli ortalama kapali ¢ikmali modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi1 deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K4-3B-98KC1B.0-BS16s20 0.0447 0.0306 0.0935 0.0584 0.1423 0.0935
K4-3B-98KC1B.0-BS16s20 0.0375 | 0.0246 | 0.0802 | 0.0481 | 0.1229 | 0.0816
K4-3B-98KC1B.0-BS16sYon 0.0446 | 0.0311 | 0.0933 | 0.0588 | 0.1421 | 0.0941
K4-3B-98KC1B.0-BS16sYon 0.0375 | 0.0247 | 0.0803 | 0.0479 | 0.1231 | 0.0811
K4-3B-98KC1B.0-BS25s20 0.0412 | 0.0277 | 0.0876 | 0.0528 | 0.1340 | 0.0851
K4-3B-98KC1B.0-BS25s20 0.0343 | 0.0226 | 0.0749 | 0.0424 | 0.1154 | 0.0739
K4-3B-98KC1B.0-BS25sYon 0.0411 | 0.0276 | 0.0875 | 0.0529 | 0.1338 | 0.0852
K4-3B-98KC1B.0-BS25sYon 0.0344 | 0.0227 | 0.0750 | 0.0427 | 0.1156 | 0.0744
K7-3B-75KC1B.0-BS10s20 0.1016 | 0.0877 | 0.2032 | 0.1529 | 0.3048 | 0.2181
K7-3B-75KC1B.0-BS10s20 0.0968 | 0.0825 | 0.1935 | 0.1462 | 0.2903 | 0.2103
K7-3B-75KC1B.0-BS10sYon 0.1018 | 0.0875 | 0.2035 | 0.1524 | 0.3053 | 0.2173
K7-3B-75KC1B.0-BS10sYon 0.0968 | 0.0818 | 0.1935 | 0.1445 | 0.2903 | 0.2075
K7-3B-75KC1B.0-BS16s20 0.0954 0.0821 0.1908 0.1422 0.2862 0.2037
K7-3B-75KC1B.0-BS16s20 0.0907 0.0774 0.1814 0.1341 0.2721 0.1920
K7-3B-75KC1B.0-BS16sYon 0.0954 0.0821 0.1908 0.1421 0.2862 0.2035
K7-3B-75KC1B.0-BS16sYon 0.0907 0.0772 0.1814 0.1336 0.2721 0.1912
K7-3B-98KC1B.0-BS16s20 0.0723 0.0548 0.1445 0.0976 0.2168 0.1321
K7-3B-98KC1B.0-BS16s20 0.0702 | 0.0533 | 0.1404 | 0.0935 | 0.2107 | 0.1300
K7-3B-98KC1B.0-BS16sYon 0.0722 | 0.0548 | 0.1444 | 0.0976 | 0.2166 | 0.1316
K7-3B-98KC1B.0-BS16sYon 0.0706 | 0.0538 | 0.1413 | 0.0941 | 0.2119 | 0.1299
K7-3B-98KC1B.0-BS25s20 0.0677 | 0.0508 | 0.1355 | 0.0903 | 0.2032 | 0.1282
K7-3B-98KC1B.0-BS25s20 0.0660 | 0.0481 | 0.1320 | 0.0864 | 0.1980 | 0.1245
K7-3B-98KC1B.0-BS25sYon 0.0679 | 0.0512 | 0.1357 | 0.0905 | 0.2036 | 0.1280
K7-3B-98KC1B.0-BS25sYon 0.0661 | 0.0485 | 0.1322 | 0.0866 | 0.1982 | 0.1241

< | X|<|IX|<[X|<|X[|[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.10: Kirisli ortalama kapali ¢gikmal1 duvarli modeller i¢in farklt PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon 73 (m) C(m) Z3 (m) C (m) 73 (m) C(m)
K2-3B-75KC1B.D-BS10s20 0.0116 0.0098 0.0361 0.0217 0.0605 0.0360
K2-3B-75KC1B.D-BS10s20 0.0119 | 0.0097 | 0.0363 | 0.0222 | 0.0607 | 0.0380
K2-3B-75KC1B.D-BS10sYon 0.0120 0.0100 0.0367 0.0224 0.0615 0.0374
K2-3B-75KC1B.D-BS10sYon 0.0129 | 0.0096 | 0.0373 | 0.0220 | 0.0617 | 0.0369
K2-3B-75KC1B.D-BS16s20 0.0104 | 0.0090 | 0.0339 | 0.0193 | 0.0574 | 0.0304
K2-3B-75KC1B.D-BS16s20 0.0115 | 0.0091 | 0.0351 | 0.0195 | 0.0587 | 0.0309
K2-3B-75KC1B.D-BS16sYon 0.0098 | 0.0085 | 0.0326 | 0.0180 | 0.0554 | 0.0280
K2-3B-75KC1B.D-BS16sYon 0.0119 | 0.0091 | 0.0355 | 0.0197 | 0.0591 | 0.0315
K2-3B-98KC1B.D-BS16s520 0.0081 | 0.0130 | 0.0271 | 0.0163 | 0.0485 | 0.0206
K2-3B-98KC1B.D-BS16s520 0.0089 | 0.0128 | 0.0294 | 0.0180 | 0.0515 | 0.0235
K2-3B-98KC1B.D-BS16sYon 0.0077 | 0.0125 | 0.0261 | 0.0154 | 0.0469 | 0.0206
K2-3B-98KC1B.D-BS16sYon 0.0080 | 0.0122 | 0.0280 | 0.0170 | 0.0490 | 0.0218
K2-3B-98KC1B.D-BS25s20 0.0076 0.0122 0.0255 0.0154 0.0462 0.0203
K2-3B-98KC1B.D-BS25s20 0.0078 0.0140 0.0271 0.0169 0.0479 0.0217
K2-3B-98KC1B.D-BS25sYon 0.0076 0.0128 0.0257 0.0155 0.0464 0.0201
K2-3B-98KC1B.D-BS25sYon 0.0078 0.0128 0.0274 0.0164 0.0482 0.0213
K4-3B-75KC1B.D-BS10s20 0.0528 0.0438 0.1070 0.0842 0.1613 0.1405
K4-3B-75KC1B.D-BS10s20 0.0446 | 0.0386 | 0.0927 | 0.0750 | 0.1408 | 0.1352
K4-3B-75KC1B.D-BS10sYon 0.0530 | 0.0441 | 0.1074 | 0.0849 | 0.1618 | 0.1419
K4-3B-75KC1B.D-BS10sYon 0.0440 | 0.0376 | 0.0918 | 0.0728 | 0.1396 | 0.1311
K4-3B-75KC1B.D-BS16s20 0.0497 | 0.0413 | 0.1016 | 0.0801 | 0.1535 | 0.1350
K4-3B-75KC1B.D-BS16s20 0.0418 | 0.0365 | 0.0880 | 0.0699 | 0.1342 | 0.1250
K4-3B-75KC1B.D-BS16sYon 0.0417 | 0.0364 | 0.0877 | 0.0696 | 0.1337 | 0.1245
K4-3B-75KC1B.D-BS16sYon 0.0419 | 0.0366 | 0.0882 | 0.0698 | 0.1344 | 0.1242

< | X|<|IX|<[X|<|X[<|X|<[|[X|<|X|<IX|<|X[<|X|<[X|<|X
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Tablo G.10(Devam): Kirisli ortalama kapali ¢ikmali duvarli modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman talep
degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC1B.D-BS16s20 0.0371 0.0332 0.0805 0.0551 0.1238 | 0.0861
K4-3B-98KC1B.D-BS16s20 0.0308 | 0.0298 | 0.0705 0.0452 0.1102 0.0732
K4-3B-98KC1B.D-BS16sYon 0.0375 0.0335 0.0813 0.0553 0.1252 0.0874
K4-3B-98KC1B.D-BS16sYon 0.0310 | 0.0284 | 0.0710 | 0.0453 0.1110 | 0.0740
K4-3B-98KC1B.D-BS25s20 0.0348 | 0.0315 0.0765 0.0499 0.1182 0.0774
K4-3B-98KC1B.D-BS25s520 0.0286 0.0272 0.0668 0.0441 0.1051 0.0676
K4-3B-98KC1B.D-BS25sYon 0.0348 0.0310 0.0765 0.0499 0.1182 0.0773
K4-3B-98KC1B.D-BS25sYon 0.0292 0.0288 0.0678 0.0447 0.1065 0.0695
K7-3B-75KC1B.D-BS10s20 0.0907 0.0928 0.1815 0.1580 0.2722 0.2240
K7-3B-75KC1B.D-BS10s20 0.0912 0.0910 0.1824 0.1504 0.2736 0.2150
K7-3B-75KC1B.D-BS10sYon 0.0908 | 0.0935 0.1815 0.1585 0.2723 0.2311
K7-3B-75KC1B.D-BS10sYon 0.0906 0.0902 0.1812 0.1494 0.2718 0.2131
K7-3B-75KC1B.D-BS16s20 0.0862 0.0892 0.1725 0.1492 0.2587 | 0.2114
K7-3B-75KC1B.D-BS16s20 0.0856 | 0.0878 | 0.1712 0.1429 0.2568 | 0.2020
K7-3B-75KC1B.D-BS16sYon 0.0859 0.0896 | 0.1719 0.1498 0.2578 | 0.2128
K7-3B-75KC1B.D-BS16sYon 0.0884 | 0.0875 0.1768 0.1463 0.2652 0.2080
K7-3B-98KC1B.D-BS16s20 0.0679 0.0623 0.1358 0.1011 0.2037 | 0.1369
K7-3B-98KC1B.D-BS16s20 0.0658 | 0.0578 | 0.1316 0.0948 0.1974 | 0.1307
K7-3B-98KC1B.D-BS16sYon 0.0679 0.0603 0.1357 0.1003 0.2036 0.1347
K7-3B-98KC1B.D-BS16sYon 0.0665 0.0608 0.1331 0.0950 0.1996 0.1289
K7-3B-98KC1B.D-BS25s20 0.0641 0.0577 0.1282 0.0919 0.1922 0.1287
K7-3B-98KC1B.D-BS25s20 0.0622 0.0527 0.1245 0.0870 0.1867 0.1243
K7-3B-98KC1B.D-BS25sYon 0.0640 | 0.0583 0.1280 | 0.0921 0.1919 0.1284
K7-3B-98KC1B.D-BS25sYon 0.0631 0.0536 0.1262 0.0877 0.1892 0.1232

<|IX <[ X[<|X|<|X|<|X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.11: Kirissiz ortalama art1 standart sapma kapali ¢ikmali modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman
talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K2-3B-75KC20.0-BS10s20 0.0249 0.0206 | 0.0577 0.0387 0.0904 | 0.0668
K2-3B-75KC20.0-BS10s20 0.0188 | 0.0141 0.0454 | 0.0271 0.0720 | 0.0422
K2-3B-75KC20.0-BS10sYon 0.0238 | 0.0194 | 0.0554 | 0.0362 0.0871 0.0624
K2-3B-75KC20.0-BS10sYon 0.0188 | 0.0144 | 0.0454 | 0.0273 0.0720 | 0.0422
K2-3B-75KC20.0-BS16s20 0.0217 | 0.0171 0.0518 0.0328 0.0819 0.0560
K2-3B-75KC20.0-BS16s20 0.0170 0.0127 0.0422 0.0249 0.0674 0.0387
K2-3B-75KC20.0-BS16sYon 0.0219 0.0172 0.0520 0.0334 0.0821 0.0574
K2-3B-75KC20.0-BS16sYon 0.0169 0.0125 0.0421 0.0245 0.0673 0.0381
K2-3B-98KC20.0-BS16s20 0.0140 | 0.0122 0.0395 0.0223 0.0650 | 0.0297
K2-3B-98KC20.0-BS16s20 0.0131 0.0126 | 0.0392 0.0226 0.0652 0.0297
K2-3B-98KC20.0-BS16sYon 0.0140 | 0.0120 | 0.0396 0.0221 0.0651 0.0294
K2-3B-98KC20.0-BS16sYon 0.0132 0.0122 0.0392 0.0227 0.0653 0.0305
K2-3B-98KC20.0-BS25s20 0.0125 0.0109 0.0367 0.0199 0.0609 0.0264
K2-3B-98KC20.0-BS25s20 0.0116 | 0.0108 | 0.0363 0.0198 0.0610 | 0.0269
K2-3B-98KC20.0-BS25sYon 0.0126 | 0.0110 | 0.0368 0.0201 0.0611 0.0267
K2-3B-98KC20.0-BS25sYon 0.0117 | 0.0109 0.0364 | 0.0200 0.0612 0.0271
K4-3B-75KC20.0-BS10s20 0.1364 | 0.1248 | 0.2729 0.1799 0.4093 0.2230
K4-3B-75KC20.0-BS10s20 0.1002 0.0907 0.2004 | 0.1452 0.3005 0.1949
K4-3B-75KC20.0-BS10sYon 0.1364 0.1236 0.2729 0.1772 0.4093 0.2182
K4-3B-75KC20.0-BS10sYon 0.1002 0.0902 0.2004 0.1436 0.3005 0.1928
K4-3B-75KC20.0-BS16s20 0.1275 0.1131 0.2551 0.1672 0.3826 0.2150
K4-3B-75KC20.0-BS16s20 0.0937 0.0828 0.1874 0.1347 0.2811 0.1844
K4-3B-75KC20.0-BS16sYon 0.1275 0.1115 0.2551 0.1642 0.3826 0.2083
K4-3B-75KC20.0-BS16sYon 0.0937 0.0808 0.1874 0.1317 0.2811 0.1766

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.11(Devam): Kirissiz ortalama art1 standart sapma kapali ¢cikmali modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC20.0-BS16s20 0.0653 0.0552 0.1306 0.0933 0.1959 0.1239
K4-3B-98KC20.0-BS16s20 0.0391 0.0316 | 0.0838 0.0573 0.1285 0.0865
K4-3B-98KC20.0-BS16sYon 0.0614 | 0.0510 | 0.1229 0.0847 0.1843 0.1123
K4-3B-98KC20.0-BS16sYon 0.0389 0.0316 | 0.0836 0.0569 0.1282 0.0857
K4-3B-98KC20.0-BS25520 0.0613 0.0511 0.1226 0.0877 0.1839 0.1176
K4-3B-98KC20.0-BS25s520 0.0358 0.0338 0.0782 0.0527 0.1206 0.0878
K4-3B-98KC20.0-BS25sYon 0.0532 0.0413 0.1081 0.0704 0.1630 0.1041
K4-3B-98KC20.0-BS25sYon 0.0360 0.0287 0.0785 0.0509 0.1210 0.0798
K7-3B-75KC20.0-BS10s20 0.0992 0.0943 0.1985 0.1645 0.2977 | 0.2178
K7-3B-75KC20.0-BS10s20 0.0940 | 0.0896 | 0.1880 | 0.1473 0.2820 | 0.1993
K7-3B-75KC20.0-BS10sYon 0.0994 | 0.0918 | 0.1989 0.1539 0.2983 0.2060
K7-3B-75KC20.0-BS10sYon 0.1099 0.1107 0.2198 0.1780 0.3297 0.2295
K7-3B-75KC20.0-BS16s20 0.0932 0.0880 | 0.1864 | 0.1440 0.2796 | 0.1942
K7-3B-75KC20.0-BS16s20 0.1030 | 0.0998 | 0.2060 | 0.1648 0.3090 | 0.2208
K7-3B-75KC20.0-BS16sYon 0.0911 0.0865 0.1823 0.1414 | 0.2734 | 0.1910
K7-3B-75KC20.0-BS16sYon 0.1032 0.1003 0.2064 | 0.1649 0.3096 | 0.2208
K7-3B-98KC20.0-BS16s20 0.0707 | 0.0592 0.1414 | 0.0995 0.2122 0.1296
K7-3B-98KC20.0-BS16s20 0.0827 | 0.0712 0.1655 0.1184 | 0.2482 0.1591
K7-3B-98KC20.0-BS16sYon 0.0666 0.0569 0.1333 0.0954 0.1999 0.1224
K7-3B-98KC20.0-BS16sYon 0.0776 0.0640 0.1553 0.1108 0.2329 0.1488
K7-3B-98KC20.0-BS25s520 0.0662 0.0565 0.1325 0.0944 0.1987 0.1201
K7-3B-98KC20.0-BS25s20 0.0776 0.0639 0.1552 0.1098 0.2329 0.1471
K7-3B-98KC20.0-BS25sYon 0.0664 | 0.0562 0.1328 0.0945 0.1992 0.1199
K7-3B-98KC20.0-BS25sYon 0.0776 | 0.0638 | 0.1553 0.1089 0.2329 0.1464

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.12: Kirissiz ortalama art1 standart sapma kapali ¢ikmali1 duvarli modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kayd1
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K2-3B-75KC20.D-BS10s20 0.0140 | 0.0166 | 0.0400 | 0.0270 0.0660 | 0.0436
K2-3B-75KC20.D-BS10s20 0.0127 | 0.0164 | 0.0370 | 0.0245 0.0614 | 0.0398
K2-3B-75KC20.D-BS10sYon 0.0140 | 0.0164 | 0.0400 | 0.0272 0.0660 | 0.0439
K2-3B-75KC20.D-BS10sYon 0.0126 | 0.0164 | 0.0369 0.0245 0.0613 0.0402
K2-3B-75KC20.D-BS16s20 0.0131 0.0181 0.0385 0.0260 0.0639 0.0415
K2-3B-75KC20.D-BS16s20 0.0117 0.0156 0.0348 0.0211 0.0579 0.0308
K2-3B-75KC20.D-BS16sYon 0.0131 0.0170 0.0385 0.0260 0.0639 0.0412
K2-3B-75KC20.D-BS16sYon 0.0116 0.0157 0.0347 0.0210 0.0578 0.0309
K2-3B-98KC20.D-BS16s20 0.0097 | 0.0148 | 0.0316 0.0189 0.0551 0.0241
K2-3B-98KC20.D-BS16s20 0.0093 0.0085 0.0318 0.0168 0.0547 | 0.0243
K2-3B-98KC20.D-BS16sYon 0.0099 0.0169 0.0319 0.0196 0.0557 | 0.0245
K2-3B-98KC20.D-BS16sYon 0.0093 0.0085 0.0317 0.0169 0.0546 | 0.0244
K2-3B-98K(C20.D-BS25520 0.0089 0.0168 | 0.0295 0.0182 0.0521 0.0222
K2-3B-98K(C20.D-BS25520 0.0086 | 0.0079 0.0300 | 0.0160 0.0521 0.0229
K2-3B-98KC20.D-BS25sYon 0.0087 | 0.0167 0.0294 | 0.0178 0.0517 | 0.0221
K2-3B-98KC20.D-BS25sYon 0.0086 | 0.0079 0.0300 | 0.0161 0.0521 0.0230
K4-3B-75KC20.D-BS10s20 0.0684 | 0.0634 | 0.1368 0.1189 0.2052 0.1663
K4-3B-75KC20.D-BS10s20 0.0445 0.0379 0.0927 0.0732 0.1410 | 0.1313
K4-3B-75KC20.D-BS10sYon 0.0684 0.0640 0.1368 0.1208 0.2052 0.1688
K4-3B-75KC20.D-BS10sYon 0.0443 0.0374 0.0924 0.0720 0.1405 0.1274
K4-3B-75KC20.D-BS16s20 0.0638 0.0591 0.1277 0.1141 0.1915 0.1678
K4-3B-75KC20.D-BS16s20 0.0421 0.0370 0.0885 0.0709 0.1349 0.1282
K4-3B-75KC20.D-BS16sYon 0.0638 0.0591 0.1277 0.1132 0.1915 0.1625
K4-3B-75KC20.D-BS16sYon 0.0413 0.0367 0.0871 0.0709 0.1329 0.1320

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.12(Devam): Kirigsiz ortalama art1 standart sapma kapali ¢ikmali1 duvarli modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme
kaydi deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC20.D-BS16s20 0.0589 0.0526 | 0.1178 0.0873 0.1766 | 0.1325
K4-3B-98KC20.D-BS16s20 0.0313 0.0312 0.0708 0.0459 0.1103 0.0748
K4-3B-98KC20.D-BS16sYon 0.0588 | 0.0513 0.1176 0.0869 0.1764 | 0.1309
K4-3B-98KC20.D-BS16sYon 0.0314 | 0.0326 | 0.0710 | 0.0452 0.1106 | 0.0748
K4-3B-98K(C20.D-BS25s20 0.0551 0.0470 | 0.1111 0.0785 0.1672 0.1236
K4-3B-98KC20.D-BS25s520 0.0290 0.0292 0.0668 0.0445 0.1047 0.0686
K4-3B-98KC20.D-BS25sYon 0.0549 0.0481 0.1109 0.0784 0.1669 0.1232
K4-3B-98KC20.D-BS25sYon 0.0291 0.0332 0.0671 0.0451 0.1051 0.0690
K7-3B-75KC20.D-BS10s20 0.0851 0.0889 0.1702 0.1450 0.2553 0.2056
K7-3B-75KC20.D-BS10s20 0.0945 0.1000 | 0.1889 0.1662 0.2834 | 0.2352
K7-3B-75KC20.D-BS10sYon 0.0850 | 0.0919 0.1700 | 0.1450 0.2551 0.2047
K7-3B-75KC20.D-BS10sYon 0.0945 0.1002 0.1889 0.1670 0.2834 0.2443
K7-3B-75KC20.D-BS16s20 0.0807 | 0.0847 0.1613 0.1388 0.2420 | 0.1938
K7-3B-75KC20.D-BS16s20 0.0897 | 0.0964 | 0.1794 | 0.1581 0.2691 0.2270
K7-3B-75KC20.D-BS16sYon 0.0807 | 0.0854 | 0.1614 | 0.1389 0.2421 0.1941
K7-3B-75KC20.D-BS16sYon 0.0897 | 0.0971 0.1794 | 0.1582 0.2691 0.2258
K7-3B-98KC20.D-BS16s20 0.0634 | 0.0578 | 0.1268 0.0913 0.1902 0.1255
K7-3B-98K(C20.D-BS16s20 0.0782 0.0704 | 0.1563 0.1144 | 0.2345 0.1569
K7-3B-98KC20.D-BS16sYon 0.0635 0.0585 0.1271 0.0910 0.1906 0.1246
K7-3B-98KC20.D-BS16sYon 0.0751 0.0706 0.1502 0.1069 0.2253 0.1448
K7-3B-98KC20.D-BS25s20 0.0626 0.0572 0.1252 0.0898 0.1878 0.1249
K7-3B-98KC20.D-BS25s20 0.0740 0.0698 0.1481 0.1060 0.2221 0.1448
K7-3B-98KC20.D-BS25sYon 0.0599 0.0527 0.1198 0.0841 0.1797 0.1184
K7-3B-98KC20.D-BS25sYon 0.0700 | 0.0661 0.1401 0.1025 0.2101 0.1353

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.13: Kirisli ortalama art1 standart sapma kapali ¢ikmali modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivime kaydi1 deplasman talep
degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K2-3B-75KC2B.0-BS10s20 0.0204 | 0.0161 0.0500 | 0.0322 0.0795 0.0541
K2-3B-75KC2B.0-BS10s20 0.0201 0.0150 | 0.0483 0.0297 0.0765 0.0477
K2-3B-75KC2B.0-BS10sYon 0.0204 | 0.0159 0.0500 | 0.0322 0.0795 0.0541
K2-3B-75KC2B.0-BS10sYon 0.0205 0.0155 0.0492 0.0300 0.0780 | 0.0487
K2-3B-75KC2B.0-BS16s20 0.0186 | 0.0241 0.0467 0.0349 0.0748 | 0.0681
K2-3B-75KC2B.0-BS16s20 0.0186 0.0137 0.0459 0.0277 0.0731 0.0435
K2-3B-75KC2B.0-BS16sYon 0.0187 0.0242 0.0467 0.0350 0.0748 0.0685
K2-3B-75KC2B.0-BS16sYon 0.0187 0.0136 0.0458 0.0278 0.0729 0.0437
K2-3B-98KC2B.0-BS16s20 0.0109 0.0100 | 0.0339 0.0180 0.0568 | 0.0235
K2-3B-98KC2B.0-BS16s20 0.0133 0.0111 0.0395 0.0225 0.0658 | 0.0327
K2-3B-98KC2B.0-BS16sYon 0.0110 | 0.0113 0.0339 0.0202 0.0568 | 0.0247
K2-3B-98KC2B.0-BS16sYon 0.0134 | 0.0111 0.0396 0.0226 0.0658 | 0.0331
K2-3B-98KC2B.0-BS25s20 0.0096 | 0.0107 0.0316 0.0185 0.0535 0.0233
K2-3B-98KC2B.0-BS25s20 0.0118 | 0.0098 | 0.0367 0.0198 0.0616 | 0.0293
K2-3B-98KC2B.0-BS25sYon 0.0096 | 0.0108 | 0.0314 | 0.0183 0.0532 0.0235
K2-3B-98KC2B.0-BS25sYon 0.0120 | 0.0099 0.0370 | 0.0202 0.0620 | 0.0299
K4-3B-75KC2B.0-BS10s20 0.0627 | 0.0565 0.1254 | 0.1043 0.1881 0.1504
K4-3B-75KC2B.0-BS10s20 0.0603 0.0570 | 0.1205 0.1086 0.1808 | 0.1660
K4-3B-75KC2B.0-BS10sYon 0.0626 0.0556 0.1253 0.1006 0.1879 0.1437
K4-3B-75KC2B.0-BS10sYon 0.0603 0.0554 0.1205 0.1020 0.1808 0.1506
K4-3B-75KC2B.0-BS16s20 0.0587 0.0508 0.1175 0.0913 0.1762 0.1369
K4-3B-75KC2B.0-BS16s20 0.0561 0.0492 0.1128 0.0913 0.1695 0.1413
K4-3B-75KC2B.0-BS16sYon 0.0587 | 0.0508 | 0.1175 0.0912 0.1762 0.1369
K4-3B-75KC2B.0-BS16sYon 0.0561 0.0493 0.1128 0.0913 0.1695 0.1413

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.13(Devam): Kirisli ortalama art1 standart sapma kapali ¢cikmali modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC2B.0-BS16520 0.0462 0.0404 | 0.0960 | 0.0709 0.1458 | 0.1031
K4-3B-98KC2B.0-BS16520 0.0408 | 0.0371 0.0868 0.0675 0.1328 | 0.0990
K4-3B-98KC2B.0-BS16sYon 0.0458 | 0.0400 | 0.0953 0.0699 0.1448 | 0.1018
K4-3B-98KC2B.0-BS16sYon 0.0407 | 0.0386 | 0.0867 0.0663 0.1328 | 0.0966
K4-3B-98KC2B.0-BS25s20 0.0423 0.0378 | 0.0895 0.0656 0.1367 | 0.0960
K4-3B-98KC2B.0-BS25s20 0.0374 0.0333 0.0810 0.0610 0.1246 0.0891
K4-3B-98KC2B.0-BS25sYon 0.0421 0.0380 0.0891 0.0661 0.1361 0.0966
K4-3B-98KC2B.0-BS25sYon 0.0374 0.0333 0.0809 0.0609 0.1245 0.0893
K7-3B-75KC2B.0-BS10s20 0.1031 0.1065 0.2061 0.1804 | 0.3092 0.2299
K7-3B-75KC2B.0-BS10s20 0.0973 0.0994 0.1946 0.1722 0.2919 0.2224
K7-3B-75KC2B.0-BS10sYon 0.1032 0.0967 0.2065 0.1605 0.3097 | 0.2155
K7-3B-75KC2B.0-BS10sYon 0.0973 0.0914 | 0.1946 0.1539 0.2919 0.2060
K7-3B-75KC2B.0-BS16520 0.0968 | 0.0920 | 0.1935 0.1501 0.2903 0.2031
K7-3B-75KC2B.0-BS16520 0.0912 0.0857 0.1824 | 0.1439 0.2736 | 0.1953
K7-3B-75KC2B.0-BS16sYon 0.0968 | 0.0920 | 0.1935 0.1500 0.2903 0.2030
K7-3B-75KC2B.0-BS16sYon 0.0912 0.0857 0.1824 | 0.1439 0.2736 | 0.1953
K7-3B-98KC2B.0-BS16s20 0.0735 0.0605 0.1470 | 0.1026 0.2205 0.1367
K7-3B-98KC2B.0-BS16s20 0.0670 | 0.0570 | 0.1340 | 0.0958 0.2010 | 0.1203
K7-3B-98KC2B.0-BS16sYon 0.0735 0.0605 0.1469 0.1025 0.2204 0.1363
K7-3B-98KC2B.0-BS16sYon 0.0672 0.0571 0.1345 0.0959 0.2017 0.1194
K7-3B-98KC2B.0-BS25s20 0.0690 0.0585 0.1380 0.0981 0.2069 0.1267
K7-3B-98KC2B.0-BS25s20 0.0629 0.0540 0.1258 0.0889 0.1887 0.1140
K7-3B-98KC2B.0-BS25sYon 0.0688 | 0.0584 | 0.1377 0.0978 0.2065 0.1260
K7-3B-98KC2B.0-BS25sYon 0.0633 0.0539 0.1265 0.0889 0.1898 | 0.1136

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X

271



Tablo G.14: Kirisli ortalama art1 standart sapma kapali ¢ikmali duvarli modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K2-3B-75KC2B.D-BS10s20 0.0126 | 0.0152 0.0375 0.0234 | 0.0625 0.0348
K2-3B-75KC2B.D-BS10s20 0.0119 0.0131 0.0341 0.0198 0.0563 0.0297
K2-3B-75KC2B.D-BS10sYon 0.0120 | 0.0152 0.0369 0.0242 0.0619 0.0379
K2-3B-75KC2B.D-BS10sYon 0.0119 0.0145 0.0341 0.0206 0.0564 | 0.0299
K2-3B-75KC2B.D-BS16s20 0.0109 0.0154 | 0.0346 0.0214 | 0.0582 0.0314
K2-3B-75KC2B.D-BS16s20 0.0110 0.0131 0.0326 0.0198 0.0543 0.0282
K2-3B-75KC2B.D-BS16sYon 0.0116 0.0146 0.0358 0.0226 0.0600 0.0325
K2-3B-75KC2B.D-BS16sYon 0.0115 0.0161 0.0337 0.0202 0.0559 0.0296
K2-3B-98KC2B.D-BS16s20 0.0075 0.0120 0.0245 0.0152 0.0442 0.0198
K2-3B-98KC2B.D-BS16s20 0.0083 0.0127 0.0281 0.0170 0.0489 0.0220
K2-3B-98KC2B.D-BS16sYon 0.0077 | 0.0121 0.0250 | 0.0156 0.0450 | 0.0198
K2-3B-98KC2B.D-BS16sYon 0.0083 0.0138 0.0274 0.0171 0.0481 0.0213
K2-3B-98KC2B.D-BS25s20 0.0070 | 0.0113 0.0247 0.0134 | 0.0437 | 0.0179
K2-3B-98KC2B.D-BS25s20 0.0075 0.0133 0.0262 0.0158 0.0459 0.0199
K2-3B-98KC2B.D-BS25sYon 0.0071 0.0119 0.0234 | 0.0145 0.0426 | 0.0193
K2-3B-98KC2B.D-BS25sYon 0.0076 | 0.0118 | 0.0264 | 0.0152 0.0462 0.0198
K4-3B-75KC2B.D-BS10s20 0.0532 0.0442 0.1079 0.0851 0.1626 | 0.1429
K4-3B-75KC2B.D-BS10s20 0.0453 0.0389 0.0940 | 0.0750 0.1428 | 0.1339
K4-3B-75KC2B.D-BS10sYon 0.0532 0.0443 0.1079 0.0860 0.1626 0.1486
K4-3B-75KC2B.D-BS10sYon 0.0454 0.0389 0.0944 0.0745 0.1433 0.1340
K4-3B-75KC2B.D-BS16s20 0.0501 0.0416 0.1025 0.0810 0.1549 0.1387
K4-3B-75KC2B.D-BS16s20 0.0430 0.0372 0.0901 0.0718 0.1371 0.1294
K4-3B-75KC2B.D-BS16sYon 0.0501 0.0414 0.1025 0.0797 0.1549 0.1330
K4-3B-75KC2B.D-BS16sYon 0.0429 0.0370 0.0899 0.0714 0.1369 0.1282

<|IX <[ X[<|X|<|X|<|X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X

272



Tablo G.14(Devam): Kirigli ortalama art1 standart sapma kapali ¢cikmali duvarli modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC2B.D-BS16s20 0.0391 0.0352 0.0838 0.0575 0.1285 0.0895
K4-3B-98KC2B.D-BS16s20 0.0327 | 0.0316 | 0.0734 | 0.0473 0.1141 0.0795
K4-3B-98KC2B.D-BS16sYon 0.0388 | 0.0344 | 0.0833 0.0568 0.1279 0.0887
K4-3B-98KC2B.D-BS16sYon 0.0324 | 0.0307 0.0731 0.0470 0.1138 | 0.0784
K4-3B-98KC2B.D-BS25s20 0.0361 0.0333 0.0787 0.0520 0.1213 0.0798
K4-3B-98KC2B.D-BS25s520 0.0293 0.0278 0.0678 0.0448 0.1064 0.0702
K4-3B-98KC2B.D-BS25sYon 0.0362 0.0335 0.0788 0.0524 0.1214 0.0806
K4-3B-98KC2B.D-BS25sYon 0.0301 0.0328 0.0691 0.0458 0.1082 0.0722
K7-3B-75KC2B.D-BS10s20 0.0878 0.0922 0.1756 0.1529 0.2634 0.2211
K7-3B-75KC2B.D-BS10s20 0.0919 0.0907 0.1838 0.1520 0.2756 0.2178
K7-3B-75KC2B.D-BS10sYon 0.0887 0.0917 0.1774 0.1522 0.2661 0.2162
K7-3B-75KC2B.D-BS10sYon 0.0919 0.0901 0.1838 0.1499 0.2756 0.2140
K7-3B-75KC2B.D-BS16s20 0.0851 0.0906 | 0.1701 0.1475 0.2552 0.2088
K7-3B-75KC2B.D-BS16s20 0.0836 | 0.0843 0.1672 0.1392 0.2508 | 0.1959
K7-3B-75KC2B.D-BS16sYon 0.0847 | 0.0893 0.1694 | 0.1467 0.2542 0.2067
K7-3B-75KC2B.D-BS16sYon 0.0852 0.0877 0.1704 0.1411 0.2556 0.1991
K7-3B-98KC2B.D-BS16s20 0.0690 | 0.0627 0.1380 | 0.1024 | 0.2070 | 0.1374
K7-3B-98KC2B.D-BS16s20 0.0667 | 0.0611 0.1334 | 0.0972 0.2002 0.1318
K7-3B-98KC2B.D-BS16sYon 0.0690 0.0632 0.1380 0.1024 0.2070 0.1365
K7-3B-98KC2B.D-BS16sYon 0.0674 0.0607 0.1349 0.0973 0.2023 0.1308
K7-3B-98KC2B.D-BS25s520 0.0651 0.0600 0.1303 0.0947 0.1954 0.1300
K7-3B-98KC2B.D-BS25s520 0.0629 0.0564 0.1257 0.0912 0.1886 0.1304
K7-3B-98KC2B.D-BS25sYon 0.0651 0.0593 0.1302 0.0947 0.1953 0.1300
K7-3B-98KC2B.D-BS25sYon 0.0629 0.0568 | 0.1258 0.0888 0.1886 | 0.1238

<|IX <[ X[<|X|<|X|<|X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.14: Kirissiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman
talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K2-3B-75KC10YK.0-BS10s20 0.0331 0.0317 0.0710 | 0.0557 0.1089 0.0893
K2-3B-75KC10YK.0-BS10s20 0.0323 0.0303 0.0699 0.0515 0.1076 | 0.0811
K2-3B-75KC10YK.0-BS10sYon 0.0334 | 0.0319 0.0714 | 0.0558 0.1095 0.0884
K2-3B-75KC10YK.0-BS10sYon 0.0326 | 0.0304 | 0.0705 0.0518 0.1084 | 0.0813
K2-3B-75KC10YK.0-BS16s20 0.0305 0.0283 0.0665 0.0492 0.1024 | 0.0800
K2-3B-75KC10YK.0-BS16s20 0.0300 0.0276 0.0659 0.0463 0.1018 0.0757
K2-3B-75KC10YK.0-BS16sYon 0.0306 0.0284 0.0665 0.0491 0.1025 0.0793
K2-3B-75KC10YK.0-BS16sYon 0.0300 0.0277 0.0659 0.0461 0.1018 0.0754
K2-3B-98KC10YK.0-BS16s20 0.0242 0.0235 0.0558 0.0359 0.0874 | 0.0564
K2-3B-98KC10YK.0-BS16s20 0.0253 0.0246 | 0.0588 0.0380 0.0922 0.0595
K2-3B-98KC10YK.0-BS16sYon 0.0244 | 0.0231 0.0559 0.0361 0.0875 0.0558
K2-3B-98KC10YK.0-BS16sYon 0.0258 | 0.0244 | 0.0592 0.0376 0.0926 | 0.0572
K2-3B-98KC10YK.0-BS25s20 0.0218 | 0.0216 | 0.0520 | 0.0339 0.0821 0.0508
K2-3B-98KC10YK.0-BS25s20 0.0228 | 0.0228 | 0.0544 | 0.0362 0.0861 0.0538
K2-3B-98KC10YK.0-BS25sYon 0.0218 | 0.0212 0.0515 0.0339 0.0812 0.0510
K2-3B-98KC10YK.0-BS25sYon 0.0228 | 0.0227 0.0544 | 0.0362 0.0860 | 0.0543
K4-3B-75KC10YK.0-BS10s20 0.0861 0.0883 0.1721 0.1402 0.2582 0.1984
K4-3B-75KC10YK.0-BS10s20 0.0716 | 0.0763 0.1433 0.1324 | 0.2149 0.1863
K4-3B-75KC10YK.0-BS10sYon 0.0861 0.0889 0.1721 0.1453 0.2582 0.2057
K4-3B-75KC10YK.0-BS10sYon 0.0716 0.0749 0.1433 0.1304 0.2149 0.1832
K4-3B-75KC10YK.0-BS16s20 0.0806 0.0817 0.1613 0.1310 0.2419 0.1860
K4-3B-75KC10YK.0-BS16s20 0.0670 0.0639 0.1340 0.1201 0.2010 0.1653
K4-3B-75KC10YK.0-BS16sYon 0.0807 0.0809 0.1613 0.1290 0.2420 0.1824
K4-3B-75KC10YK.0-BS16sYon 0.0672 0.0639 0.1343 0.1199 0.2015 0.1650

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.15(Devam): Kirissiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC10YK.0-BS16520 0.0697 | 0.0596 | 0.1393 0.0989 0.2090 | 0.1326
K4-3B-98KC10YK.0-BS16s20 0.0655 0.0584 | 0.1311 0.0938 0.1966 | 0.1233
K4-3B-98KC10YK.0-BS16sYon 0.0697 | 0.0596 | 0.1393 0.0988 0.2090 | 0.1322
K4-3B-98KC10YK.0-BS16sYon 0.0510 | 0.0441 0.1039 0.0744 | 0.1569 0.1108
K4-3B-98KC10YK.0-BS25s20 0.0653 0.0604 | 0.1307 0.0938 0.1960 | 0.1235
K4-3B-98KC10YK.0-BS25s520 0.0469 0.0395 0.0970 0.0693 0.1471 0.1114
K4-3B-98KC10YK.0-BS25sYon 0.0653 0.0579 0.1307 0.0933 0.1960 0.1225
K4-3B-98KC10YK.0-BS25sYon 0.0469 0.0422 0.0970 0.0694 0.1471 0.1114
K7-3B-75KC10YK.0-BS10s20 0.1113 0.1303 0.2226 0.1937 0.3339 0.2557
K7-3B-75KC10YK.0-BS10s20 0.1124 0.1255 0.2249 0.1941 0.3373 0.2520
K7-3B-75KC10YK.0-BS10sYon 0.1113 0.1199 0.2226 0.1779 0.3339 0.2346
K7-3B-75KC10YK.0-BS10sYon 0.1125 0.1255 0.2251 0.1854 0.3376 0.2312
K7-3B-75KC10YK.0-BS16s20 0.1043 0.1056 | 0.2087 0.1656 0.3130 | 0.2287
K7-3B-75KC10YK.0-BS16s20 0.1055 0.1069 0.2110 | 0.1715 0.3165 0.2230
K7-3B-75KC10YK.0-BS16sYon 0.1043 0.1054 | 0.2087 0.1653 0.3130 | 0.2283
K7-3B-75KC10YK.0-BS16sYon 0.1055 0.1094 | 0.2110 | 0.1716 0.3165 0.2229
K7-3B-98KC10YK.0-BS16s20 0.0721 0.0637 0.1443 0.0996 0.2164 | 0.1313
K7-3B-98KC10YK.0-BS16s20 0.0854 | 0.0814 | 0.1708 0.1248 0.2563 0.1687
K7-3B-98KC10YK.0-BS16sYon 0.0668 0.0586 0.1335 0.0938 0.2003 0.1208
K7-3B-98KC10YK.0-BS16sYon 0.0792 0.0709 0.1584 0.1124 0.2376 0.1495
K7-3B-98KC10YK.0-BS25s520 0.0677 0.0592 0.1353 0.0951 0.2030 0.1244
K7-3B-98KC10YK.0-BS25s520 0.0801 0.0718 0.1603 0.1165 0.2404 0.1561
K7-3B-98KC10YK.0-BS25sYon 0.0677 | 0.0619 0.1353 0.0952 0.2030 | 0.1238
K7-3B-98KC10YK.0-BS25sYon 0.0806 0.0717 0.1611 0.1153 0.2417 0.1539

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X

275



Tablo G.16: Kirissiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla duvarli modeller i¢in farklt PGA degerleri i¢in yonetmelik ve ivme kaydi
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K2-3B-75KC10YK.D-BS10s20 0.0221 0.0264 | 0.0533 0.0369 0.0845 0.0622
K2-3B-75KC10YK.D-BS10s20 0.0223 0.0241 0.0534 | 0.0367 0.0844 | 0.0653
K2-3B-75KC10YK.D-BS10sYon 0.0216 | 0.0253 0.0525 0.0372 0.0835 0.0674
K2-3B-75KC10YK.D-BS10sYon 0.0226 | 0.0239 0.0538 0.0370 0.0851 0.0638
K2-3B-75KC10YK.D-BS16s20 0.0205 0.0220 | 0.0504 | 0.0338 0.0802 0.0559
K2-3B-75KC10YK.D-BS16s20 0.0211 0.0235 0.0512 0.0348 0.0813 0.0612
K2-3B-75KC10YK.D-BS16sYon 0.0202 0.0227 0.0501 0.0353 0.0800 0.0634
K2-3B-75KC10YK.D-BS16sYon 0.0209 0.0249 0.0511 0.0364 0.0812 0.0676
K2-3B-98KC10YK.D-BS16s20 0.0141 0.0196 | 0.0403 0.0255 0.0665 0.0350
K2-3B-98KC10YK.D-BS16s20 0.0167 0.0210 0.0446 0.0289 0.0726 0.0428
K2-3B-98KC10YK.D-BS16sYon 0.0131 0.0197 0.0387 0.0246 0.0643 0.0333
K2-3B-98KC10YK.D-BS16sYon 0.0167 | 0.0200 | 0.0447 0.0289 0.0726 | 0.0433
K2-3B-98KC10YK.D-BS25s20 0.0122 0.0179 0.0368 0.0232 0.0614 | 0.0307
K2-3B-98KC10YK.D-BS25s20 0.0152 0.0198 | 0.0423 0.0271 0.0694 | 0.0397
K2-3B-98KC10YK.D-BS25sYon 0.0122 0.0166 | 0.0368 0.0231 0.0614 | 0.0308
K2-3B-98KC10YK.D-BS25sYon 0.0152 0.0197 0.0419 0.0270 0.0687 | 0.0392
K4-3B-75KC10YK.D-BS10s20 0.0750 | 0.0756 | 0.1500 | 0.1266 0.2250 | 0.1782
K4-3B-75KC10YK.D-BS10s20 0.0543 0.0456 | 0.1093 0.0863 0.1643 0.1409
K4-3B-75KC10YK.D-BS10sYon 0.0750 0.0765 0.1500 0.1299 0.2250 0.1819
K4-3B-75KC10YK.D-BS10sYon 0.0543 0.0461 0.1093 0.0879 0.1643 0.1459
K4-3B-75KC10YK.D-BS16s20 0.0711 0.0695 0.1423 0.1245 0.2134 0.1730
K4-3B-75KC10YK.D-BS16s20 0.0510 0.0424 0.1036 0.0814 0.1562 0.1351
K4-3B-75KC10YK.D-BS16sYon 0.0711 0.0695 0.1423 0.1244 0.2134 0.1729
K4-3B-75KC10YK.D-BS16sYon 0.0512 0.0428 0.1039 0.0824 0.1566 0.1371

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.16(Devam): Kirissiz ortalama kapali ¢ikmali ilk kat yiiksekligi fazla duvarli modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme
kayd1 deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC10YK.D-BS16s20 0.0632 0.0606 | 0.1265 0.0920 0.1897 | 0.1260
K4-3B-98KC10YK.D-BS16s20 0.0359 0.0344 | 0.0765 0.0530 0.1171 0.0817
K4-3B-98KC10YK.D-BS16sYon 0.0629 0.0605 0.1259 0.0972 0.1888 | 0.1394
K4-3B-98KC10YK.D-BS16sYon 0.0361 0.0348 | 0.0769 0.0528 0.1177 | 0.0821
K4-3B-98KC10YK.D-BS25s20 0.0599 0.0550 | 0.1198 0.0873 0.1797 | 0.1222
K4-3B-98KC10YK.D-BS25s20 0.0334 0.0309 0.0724 0.0489 0.1114 0.0752
K4-3B-98KC10YK.D-BS25sYon 0.0599 0.0541 0.1198 0.0872 0.1796 0.1221
K4-3B-98KC10YK.D-BS25sYon 0.0340 0.0329 0.0735 0.0497 0.1130 0.0770
K7-3B-75KC10YK.D-BS10s20 0.0901 0.0955 0.1803 0.1583 0.2704 | 0.2306
K7-3B-75KC10YK.D-BS10s20 0.1001 0.1055 0.2003 0.1756 0.3004 0.2425
K7-3B-75KC10YK.D-BS10sYon 0.0901 0.0947 0.1803 0.1553 0.2704 0.2209
K7-3B-75KC10YK.D-BS10sYon 0.1001 0.1035 0.2003 0.1743 0.3004 0.2416
K7-3B-75KC10YK.D-BS16s20 0.0856 | 0.0928 | 0.1711 0.1478 0.2567 | 0.2090
K7-3B-75KC10YK.D-BS16s20 0.0949 0.0991 0.1899 0.1669 0.2848 | 0.2407
K7-3B-75KC10YK.D-BS16sYon 0.0856 | 0.0901 0.1711 0.1477 0.2567 | 0.2135
K7-3B-75KC10YK.D-BS16sYon 0.0949 0.0986 | 0.1899 0.1661 0.2848 | 0.2358
K7-3B-98KC10YK.D-BS16s20 0.0689 0.0642 0.1379 0.1031 0.2068 | 0.1388
K7-3B-98KC10YK.D-BS16s20 0.0790 | 0.0743 0.1580 | 0.1175 0.2370 | 0.1638
K7-3B-98KC10YK.D-BS16sYon 0.0689 0.0658 0.1378 0.1036 0.2068 0.1384
K7-3B-98KC10YK.D-BS16sYon 0.0795 0.0770 0.1589 0.1164 0.2384 0.1621
K7-3B-98KC10YK.D-BS25s20 0.0651 0.0614 0.1302 0.0993 0.1953 0.1302
K7-3B-98KC10YK.D-BS25s20 0.0748 0.0684 0.1496 0.1101 0.2244 0.1509
K7-3B-98KC10YK.D-BS25sYon 0.0650 | 0.0644 | 0.1300 | 0.0998 0.1949 0.1296
K7-3B-98KC10YK.D-BS25sYon 0.0750 0.0714 0.1500 0.1111 0.2250 0.1512

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.17: Kirisli ortalama kapali ¢gikmal1 ilk kat yiiksekligi fazla modeller igin farkli PGA degerleri i¢in yonetmelik ve ivme kaydi deplasman
talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K2-3B-75KC1BYK.0-BS10s20 0.0323 0.0296 | 0.0699 0.0558 0.1074 | 0.0959
K2-3B-75KC1BYK.0-BS10s20 0.0317 | 0.0291 0.0690 | 0.0535 0.1063 0.0915
K2-3B-75KC1BYK.0-BS10sYon 0.0323 0.0303 0.0699 0.0561 0.1074 | 0.0978
K2-3B-75KC1BYK.0-BS10sYon 0.0317 | 0.0289 0.0690 | 0.0532 0.1063 0.0893
K2-3B-75KC1BYK.0-BS16s20 0.0294 | 0.0268 | 0.0649 0.0486 0.1004 | 0.0853
K2-3B-75KC1BYK.0-BS16s520 0.0293 0.0266 0.0648 0.0472 0.1004 0.0813
K2-3B-75KC1BYK.0-BS16sYon 0.0295 0.0274 0.0650 0.0490 0.1005 0.0855
K2-3B-75KC1BYK.0-BS16sYon 0.0293 0.0271 0.0648 0.0481 0.1004 0.0841
K2-3B-98KC1BYK.0-BS16s20 0.0187 | 0.0175 0.0470 | 0.0295 0.0753 0.0438
K2-3B-98KC1BYK.0-BS16s20 0.0199 0.0183 0.0484 | 0.0306 0.0769 0.0452
K2-3B-98KC1BYK.0-BS16sYon 0.0184 0.0174 0.0465 0.0292 0.0746 0.0439
K2-3B-98KC1BYK.0-BS16sYon 0.0201 0.0184 | 0.0485 0.0306 0.0770 | 0.0449
K2-3B-98KC1BYK.0-BS25s20 0.0164 | 0.0164 | 0.0431 0.0266 0.0698 | 0.0411
K2-3B-98KC1BYK.0-BS25s20 0.0181 0.0163 0.0453 0.0278 0.0725 0.0414
K2-3B-98KC1BYK.0-BS25sYon 0.0166 | 0.0163 0.0433 0.0265 0.0700 | 0.0414
K2-3B-98KC1BYK.0-BS25sYon 0.0181 0.0169 0.0453 0.0285 0.0725 0.0422
K4-3B-75KC1BYK.0-BS10s20 0.0751 0.0776 | 0.1502 0.1298 0.2253 0.1835
K4-3B-75KC1BYK.0-BS10s20 0.0724 | 0.0753 0.1448 0.1282 0.2172 0.1812
K4-3B-75KC1BYK.0-BS10sYon 0.0750 0.0759 0.1500 0.1265 0.2251 0.1782
K4-3B-75KC1BYK.0-BS10sYon 0.0721 0.0768 0.1442 0.1317 0.2163 0.1859
K4-3B-75KC1BYK.0-BS16s20 0.0709 0.0681 0.1417 0.1205 0.2126 0.1679
K4-3B-75KC1BYK.0-BS16s20 0.0679 0.0651 0.1359 0.1208 0.2038 0.1664
K4-3B-75KC1BYK.0-BS16sYon 0.0704 0.0663 0.1408 0.1167 0.2112 0.1618
K4-3B-75KC1BYK.0-BS16sYon 0.0678 | 0.0649 0.1356 0.1205 0.2033 0.1661

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.17(Devam): Kirisli ortalama kapali ¢ikmali ilk kat yiiksekligi fazla modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme kaydi
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC1BYK.0-BS16s20 0.0577 | 0.0501 0.1154 | 0.0828 0.1731 0.1105
K4-3B-98KC1BYK.0-BS16s20 0.0460 | 0.0384 | 0.0935 0.0643 0.1411 0.0958
K4-3B-98KC1BYK.0-BS16sYon 0.0578 | 0.0503 0.1156 0.0825 0.1734 | 0.1100
K4-3B-98KC1BYK.0-BS16sYon 0.0460 | 0.0413 0.0936 0.0693 0.1412 0.1039
K4-3B-98KC1BYK.0-BS25520 0.0543 0.0479 0.1089 0.0834 | 0.1635 0.1165
K4-3B-98KC1BYK.0-BS25s520 0.0424 0.0381 0.0875 0.0648 0.1326 0.0975
K4-3B-98KC1BYK.0-BS25sYon 0.0544 0.0480 0.1091 0.0832 0.1638 0.1162
K4-3B-98KC1BYK.0-BS25sYon 0.0424 0.0388 0.0875 0.0649 0.1325 0.0974
K7-3B-75KC1BYK.0-BS10s20 0.1247 0.1610 0.2493 0.2228 0.3740 0.2650
K7-3B-75KC1BYK.0-BS10s20 0.1222 0.1535 0.2445 0.2184 0.3667 0.2625
K7-3B-75KC1BYK.0-BS10sYon 0.1161 0.1300 0.2322 0.1937 0.3483 0.2331
K7-3B-75KC1BYK.0-BS10sYon 0.1129 0.1215 0.2258 0.1776 0.3388 0.2224
K7-3B-75KC1BYK.0-BS16s20 0.1108 | 0.1325 0.2216 0.2069 0.3323 0.2471
K7-3B-75KC1BYK.0-BS16s20 0.1083 0.1278 | 0.2167 0.2022 0.3250 | 0.2511
K7-3B-75KC1BYK.0-BS16sYon 0.1108 | 0.1231 0.2216 0.1855 0.3324 | 0.2300
K7-3B-75KC1BYK.0-BS16sYon 0.1083 0.1184 | 0.2167 0.1879 0.3250 | 0.2338
K7-3B-98KC1BYK.0-BS16s20 0.0814 | 0.0758 | 0.1629 0.1251 0.2443 0.1666
K7-3B-98KC1BYK.0-BS16s20 0.0796 | 0.0764 | 0.1591 0.1231 0.2387 | 0.1639
K7-3B-98KC1BYK.0-BS16sYon 0.0814 0.0757 0.1628 0.1240 0.2442 0.1647
K7-3B-98KC1BYK.0-BS16sYon 0.0796 0.0765 0.1593 0.1216 0.2389 0.1606
K7-3B-98KC1BYK.0-BS25s520 0.0731 0.0661 0.1462 0.1108 0.2193 0.1507
K7-3B-98KC1BYK.0-BS25s520 0.0746 0.0683 0.1493 0.1147 0.2239 0.1550
K7-3B-98KC1BYK.0-BS25sYon 0.0764 0.0722 0.1528 0.1160 0.2292 0.1554
K7-3B-98KC1BYK.0-BS25sYon 0.0747 0.0692 0.1494 0.1141 0.2241 0.1535

<|IX <[ X[<|X|<|X|<|[X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.18: Kirisli ortalama kapali ¢gikmal ilk kat yiiksekligi fazla duvarli modeller i¢in farklt PGA degerleri i¢in yonetmelik ve ivme kaydi
deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K2-3B-75KC1BYK.D-BS10s20 0.0237 | 0.0230 | 0.0561 0.0402 0.0884 | 0.0733
K2-3B-75KC1BYK.D-BS10s20 0.0254 | 0.0237 0.0588 0.0407 0.0923 0.0711
K2-3B-75KC1BYK.D-BS10sYon 0.0231 0.0228 | 0.0552 0.0388 0.0873 0.0677
K2-3B-75KC1BYK.D-BS10sYon 0.0251 0.0239 0.0585 0.0408 0.0918 | 0.0713
K2-3B-75KC1BYK.D-BS16s20 0.0213 0.0227 0.0520 | 0.0361 0.0828 | 0.0639
K2-3B-75KC1BYK.D-BS16s20 0.0226 0.0221 0.0543 0.0381 0.0859 0.0679
K2-3B-75KC1BYK.D-BS16sYon 0.0227 0.0228 0.0536 0.0384 0.0844 0.0746
K2-3B-75KC1BYK.D-BS16sYon 0.0222 0.0218 0.0533 0.0375 0.0844 0.0707
K2-3B-98KC1BYK.D-BS16s20 0.0160 | 0.0153 0.0448 0.0276 0.0736 | 0.0420
K2-3B-98KC1BYK.D-BS16s20 0.0179 0.0199 0.0472 0.0303 0.0765 0.0452
K2-3B-98KC1BYK.D-BS16sYon 0.0160 | 0.0153 0.0448 0.0276 0.0736 | 0.0420
K2-3B-98KC1BYK.D-BS16sYon 0.0180 | 0.0198 | 0.0473 0.0303 0.0765 0.0457
K2-3B-98KC1BYK.D-BS25s20 0.0145 0.0135 0.0418 0.0257 0.0692 0.0379
K2-3B-98KC1BYK.D-BS25s20 0.0163 0.0182 0.0443 0.0281 0.0723 0.0425
K2-3B-98KC1BYK.D-BS25sYon 0.0145 0.0135 0.0418 0.0258 0.0693 0.0380
K2-3B-98KC1BYK.D-BS25sYon 0.0163 0.0182 0.0444 | 0.0281 0.0724 | 0.0430
K4-3B-75KC1BYK.D-BS10s20 0.0636 | 0.0604 | 0.1273 0.1179 0.1909 0.1661
K4-3B-75KC1BYK.D-BS10s20 0.0713 0.0748 | 0.1426 0.1306 0.2139 0.1833
K4-3B-75KC1BYK.D-BS10sYon 0.0633 0.0588 0.1267 0.1132 0.1900 0.1623
K4-3B-75KC1BYK.D-BS10sYon 0.0542 0.0492 0.1091 0.0949 0.1639 0.1557
K4-3B-75KC1BYK.D-BS16s20 0.0604 0.0556 0.1208 0.1052 0.1811 0.1513
K4-3B-75KC1BYK.D-BS16s20 0.0521 0.0450 0.1054 0.0875 0.1587 0.1481
K4-3B-75KC1BYK.D-BS16sYon 0.0612 0.0564 0.1223 0.1080 0.1835 0.1591
K4-3B-75KC1BYK.D-BS16sYon 0.0518 0.0440 0.1049 0.0855 0.1579 0.1443

<|IX <[ X[<|X|<|X|<|X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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Tablo G.18(Devam): Kirisli ortalama kapali ¢ikmali ilk kat yiiksekligi fazla duvarli modeller i¢in farkli PGA degerleri i¢in yonetmelik ve ivme
kayd1 deplasman talep degerleri

0.2g 0.4g 0.6g
Model Adi Yon Z3 (m) C(m) Z3 (m) C(m) Z3 (m) C(m)
K4-3B-98KC1BYK.D-BS16s20 0.0496 | 0.0424 | 0.1006 0.0672 0.1516 | 0.1041
K4-3B-98KC1BYK.D-BS16s20 0.0412 0.0368 | 0.0876 0.0624 | 0.1339 0.0986
K4-3B-98KC1BYK.D-BS16sYon 0.0482 0.0412 0.0983 0.0691 0.1485 0.1154
K4-3B-98KC1BYK.D-BS16sYon 0.0401 0.0361 0.0859 0.0633 0.1316 | 0.1057
K4-3B-98KC1BYK.D-BS25s20 0.0461 0.0383 0.0947 0.0629 0.1434 | 0.0996
K4-3B-98KC1BYK.D-BS25s20 0.0383 0.0347 0.0826 0.0589 0.1270 0.0923
K4-3B-98KC1BYK.D-BS25sYon 0.0467 0.0392 0.0959 0.0630 0.1450 0.1002
K4-3B-98KC1BYK.D-BS25sYon 0.0393 0.0351 0.0845 0.0598 0.1297 0.0940
K7-3B-75KC1BYK.D-BS10s20 0.1000 | 0.1055 0.2000 | 0.1767 0.3000 | 0.2436
K7-3B-75KC1BYK.D-BS10s20 0.1048 0.1045 0.2097 0.1750 0.3145 0.2445
K7-3B-75KC1BYK.D-BS10sYon 0.1000 | 0.1011 0.2000 | 0.1756 0.3000 | 0.2505
K7-3B-75KC1BYK.D-BS10sYon 0.1069 0.1102 0.2138 0.1799 0.3207 0.2455
K7-3B-75KC1BYK.D-BS16s20 0.0951 0.0982 0.1902 0.1678 0.2852 0.2457
K7-3B-75KC1BYK.D-BS16s20 0.0962 0.0962 0.1923 0.1612 0.2885 0.2254
K7-3B-75KC1BYK.D-BS16sYon 0.0951 0.0960 | 0.1902 0.1651 0.2853 0.2328
K7-3B-75KC1BYK.D-BS16sYon 0.0962 0.0967 0.1924 | 0.1626 0.2886 | 0.2306
K7-3B-98KC1BYK.D-BS16s20 0.0763 0.0673 0.1526 0.1138 0.2289 0.1610
K7-3B-98KC1BYK.D-BS16s20 0.0741 0.0648 | 0.1483 0.1080 0.2224 | 0.1487
K7-3B-98KC1BYK.D-BS16sYon 0.0762 0.0670 0.1524 0.1114 0.2287 0.1550
K7-3B-98KC1BYK.D-BS16sYon 0.0753 0.0678 0.1505 0.1089 0.2258 0.1465
K7-3B-98KC1BYK.D-BS25s20 0.0719 0.0632 0.1439 0.1053 0.2158 0.1448
K7-3B-98KC1BYK.D-BS25s20 0.0703 0.0625 0.1407 0.1028 0.2110 0.1379
K7-3B-98KC1BYK.D-BS25sYon 0.0719 0.0639 0.1439 0.1050 0.2158 | 0.1433
K7-3B-98KC1BYK.D-BS25sYon 0.0709 0.0641 0.1418 0.1035 0.2127 0.1370

<|IX <[ X[<|X|<|X|<|X[<[|[X|<|X|<|IX[<|X|<|X|<|X|<[X
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