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50-01-009, Proje Adi: “Farkli Performans Diizeyleri I¢in Tasarlanan Cergeveli Ve
Perdeli-Cergeveli Betonarme Yapilarin Ekonomik Agidan Karsilastirilmasi™)

siikranlarim1 sunarim.
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SIMGELER VE KISALTMALAR LIiSTESI
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OZET

Anahtar Kelimeler: Performansa Dayali Tasarim, Betonarme Yapi Stogu,
Depremsellik, Risk-Maliyet iliskisi

Bu calismada, betonarme yapilar esas alinacaktir. Amag, bir yapinin g¢ergeveli veya
perdeli-cergeveli olarak, onceden belirlenen deprem performans diizeyleri igin
tasarlandiginda  ekonomik kayiplarin g6z ardi edilip edilemeyeceginin
belirlenmesidir.

Bu amagla; ilk asamada, 3, 5 ve 8 kath cerceveli ve perdeli ¢ergeveli 12 yapi, CG
(Can Giivenligi) performans diizeyi ile, 50 yilda %10 ve 50 yilda %2 deprem
tehlikeleri i¢in tasarlanacaktir. Daha sonra bu yapilarin maliyet analizleri
yapilacaktir.

Sonug olarak, farkli performans diizeyleri ve farkli deprem tehlikeleri altinda

tasarlanan yapilarin, ¢ergeveli mi yoksa perdeli-¢cerceveli olarak m1 daha ekonomik
oldugu aciga ¢ikacaktir. Bu sonucun tiim iilke yap1 stokuna maliyeti tartisilacaktir.
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AN ECONOMICAL COMPARISON OF REINFORCED
CONCRETE BUILDING RESISTING FRAME AND DUAL
STRUCTURES AT DIFFERENT PERFORMANCE LEVELS

SUMMARY

Keywords: Performance Based Design, Reinforced Concrete Building Stock,
Seismicity, Risk-Cost Relationships

In this study, reinforced concrete structures will be considered. The aim is to
determine whether the economic losses will be disregarded or not when a framed or a
shear wall framed structure is designed for predetermined level of seismic
performance.

To that end, in the first phase, 3, 5 and 8-storey framed and shear wall — framed 12
structures and their LS (Life Safety) performance levels will be designed for
earthquake hazards of 10% and 2% within 50 years. Thereafter, cost analysis of these
structures will be determined.

As a result, whether framed or shear wall — framed structures, designed under
different performance levels and different earthquake hazards, are economical will
come to light. The likely cost of this result for the building stock of the whole
country will be discussed.
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BOLUM 1. GIRIS

Deprem, kasirga hortum veya tayfun, sel, yangin gibi tek bagina, insanlart oldiiren,
yeryliziinli yikan, ekosistemi bozan doga olaylarindan biri degildir. Deprem kayiplari
ve zararlari, insanoglunun hatalarindan kaynaklanmaktadir. Yogun kentlesme, kagak
yapilagsma, arazinin hatali kullanimi, imalat hatalar1 gibi nedenler bunlardan
bazilaridir. Gelecekteki deprem tehlikesinin sayisal olarak belirlenmesi ve gerekli
onlemlerin alinmasi durumunda, deprem siradan dogal bir olay olarak

gerceklesecektir. [1]

Son ylizyilda meydana gelen depremler gz oniine alindiginda, lilkemizde ortalama 5
yilda bir biyiikligii 7.0<M<7.9 arasinda degisen deprem meydana geldigi ortaya
cikmakta, Yillik Gayrisafi Milli Hasilanin %1.5°1 deprem sonrasi kalic1 konut yapimi

ve tamir takviyesi gibi deprem zararlarinin telafisi i¢in harcanmaktadir. [1]

1950-2008 doneminde meydana gelen depremlerden 53 ilde toplam 158 bin 241
afetzede etkilenmistir. Kocaeli, toplam 39 bin 315 afetzedeyle en ¢ok etkilenen il
oldu. Sakarya 11 bin 848, Diizce 11 bin 535, Erzurum 11 bin 64, Van 9 bin 334,
Bing6l 9 bin 93, Yalova 8 bin 712, Mus 7 bin 273, Diyarbakir 6 bin 748, Adana 5 bin
935 afetzedeyle ilk 10 ili olusturdu. [14]
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Sekil 1.1. Ulkeler bazinda, 1900-2010 Yillar1 Arasinda En Fazla Ekonomik Hasara Neden Olan
Depremlerde Olii ve Etkilenen Insan Sayilari ile Ekonomik Kayiplar (www.em-dat.net) [8]

Uluslararas1 Afet Veri Tabani EM-DAT sitesinde yer alan Felaketlerin Yapist
Hakkinda Arastirma Merkezi'ne (Centre for Research on the Epidemiology of
Diseaster - CRED) ait verilere gore; 1900-2010 yillar1 arasinda tiim diinyada en fazla
ekonomik hasara neden olan depremler, 1 milyon 600 bin kisiden fazla insanin
6lmesine, 90 milyonu agkin insanin bu depremler neticesinde yaralanmasina, evsiz
kalmasina, olumsuz etkilenmesine vb. sebep olmustur. Toplam ekonomik kayiplar

332.750 milyar $ seviyesindedir (Sekil 1.1.). [8]



Bu periyotta; Tiirkiye, 90 bin’e yakin insanin1 kaybetmis (% 5.5), 7 milyon’a yakin
vatandasimiz bu depremlerden etkilenmistir (% 7.5). Toplam ekonomik kayip ise 23

milyar $’dir (% 6.9) (Bkz. Sekil 1.1.).

Ekonomik Kayip (Milyar $)
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Sekil 1.2. Ulkeler bazinda, 1900-2010 Yillar1 Arasinda En Fazla Ekonomik Hasara Neden Olan 10
Biiyiik Deprem (www.em-dat.net) [8]

Ulkeler bazinda 1900-2010 yillar1 arasinda, 17 Agustos Marmara Depremi,
ekonomik kayiplar acisindan c¢ok yiiksek bir orana sahiptir (Sekil 1.2.).
Makroekonomik bilangoya bakildiginda; i¢ gelir kazanglarinda 2 milyar dolar kayip,
ihracat ve turizm gelirlerinde 1.9 milyar dolar azalma ve ithalatta 200 milyon dolar

artisla toplam 4.1 milyar dolar gelir kayb1 olugsmustur.[8]

Verilere gore; faiz harcamalarinda 1.3 milyar dolar artig, ekonomideki daralma
nedeniyle de vergi gelirlerinde 1.2 milyar dolar diisme meydana geldi. Acil durum
iyilestirme c¢aligmalari i¢in 750 milyon dolar harcandi, 5,7 milyar dolar da ilave afet

vergisi toplandi.

Marmara depreminin toplam zarar1 20 milyar $’1 buldu (Sekil 1.2.).
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Sekil 1.3. Tiirkiye, 1900-2010 Yillar1 Arasinda En Fazla Ekonomik Hasara Neden Olan Depremlerde
Olii ve Etkilenen Insan Sayilari ile Ekonomik Kayiplar (www.em-dat.net) [8]

Tablo 1.1. 1976-2005 Déneminde Depremlerden Kaynaklanan Ekonomik Kayiplar (www.em-dat.net)
(8]

. Ekonomik Kayip

Yer Tarih a 0° $)

IZMIT 17.08.1999 20,000

DUZCE 12.11.1999 1,000
ERZINCAN 13.03.1992 750
ADANA 28.06.1998 550
DINAR 01.10.1995 206
BINGOL 01.05.2003 135
Yillik Ortalama 781




2010 y1l1 itibariyle 29 yilin ortalamasina bakildiginda Tiirkiye’nin depreme harcadigi
yillik gelir 781 milyon $’1 bulmaktadir (Tablo 1.1.). Bu nedenle, yapilacak
yatirimlar iizerinde depremlerin olusturdugu tehdit nedeniyle, yapilarin tasariminda

deprem tehlikesinin dikkatli bir sekilde goz onilinde bulundurulmas: gerekmektedir.

Tiirkiye’deki betonarme yapi stoguyla yakindan ilgili olan bu denge, deprem
tehlikesi gergeklestiginde dogacak ekonomik kayiplarin degerlendirilmesiyle ortaya
cikacaktir. Tiirkiye’de betonarme yapilara ilgi y1l gegtikce artmaktadir (Sekil 1.4.) ve

artan kentlesme oranina bagli olarak ekonomik kayiplar da artis gdstermektedir.
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— 38.692.867
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ORTLAMA

Sekil 1.4. 2001-2008 Yillar1 Arasinda Betonarme Yap1 Kullanma izin Belgesi Dagilimi Artis
Miktarlart (m®) [12]

8 yilin ortalamasina bakildiginda Tiirkiye’de ortalama yillik betonarme yapi stogu

39,063,108 m” oldugu goriilmektedir (Sekil 1.4.). [12]



Bu betonarme yapi stogunu diisiinerek; bu calismada, farklt deprem tehlikeleri
altindaki (DBYBHY-2007, 7.8.1 ve 7.8.1.b) perdeli-¢ergeveli ve gergeveli betonarme
yapilarin ( 3, 5 ve 8 kathi ) ekonomik acidan analizlerine yer verilecektir. Ayni
zamanda yap1 maliyetinin ekonomik Omrii ile iligkili olarak, deprem riskini de
diisiindiigiimiizde, bir binanin perdeli-¢cer¢eveli mi yoksa sadece ¢ergeveli olarak mi
tasarlanmasinin uygun olacagina 1s1k tutulacak, yillik Tiirkiye betonarme yap1 stoku
baz alinarak Gayri safi Yurt Igi Hasila’daki durumlar gozden gegirilecektir.
Konutlar, is yerleri, oteller, turistik tesisler, endiistri yapilari, vb yapilarin
tasarimimda DBYBHY-2007 Tablo 7.7°de 6ngoriilen 50 yilda asilma olasiligi %10
olan tasarim depremine gére CG (Can Giivenligi) hedef performansimnin yaninda,
DBYBHY-2007-7.8.1.b’de aciklandig1 gibi asilma olasilig1 %2 olan siddetli depreme

gore tasarim durumunda olusacak mali tablolar tartigilacaktir.



BOLUM 2.
PERFORMANSA DAYALI DEPREM MUHENDISLIiGIi

Performans kelimesi deprem miihendisliginde kastedilen, dnceden belirlenmis, yer
degistirmeler veya sekil degistirmelerle baglantili olarak, hedeflerin saglanmasidir.
Belirli bir performans diizeyini gergeklestirmek i¢in kacinilmaz olarak elastik otesi
(nonlineer) hesap yontemlerinin uygulanmasi gerekmektedir. 1995 yilindan itibaren,
yapt ve deprem miihendisleri, yapilarin sismik performanslarini sadece tahmin
edebilen “Dayanima Gore (veya Kuvvet Esasli) Tasarim”dan, yapilarin sismik
performanslarinin sayisal olarak belirlenebilmesi saglayan “Performansa (veya
Yerdegistirmeye, Sekildegistirmeye, Deplasmana) Gore Tasarim” ilkeleri iizerinde

caligmalarin1 yogunlastirmislardir. [1]

1989 Loma Prieta,1994 Northridge ($30 Milyar) ve 1995 Kobe ($200 Milyar)
depremlerinin ardindan maruz kalinan ¢ok yiliksek mali kayiplardan sonra, yap1
sistemlerinin performanslarmin belirlenmesi ile ilgili yaymnlanan ilk ¢ikti Vision
2000 Raporu’dur [2]. Bu raporda ve diger calismalarda ([3] ve [4]), performansa
dayali deprem miihendisliginin kapsami, detaylarda farklilik arz etmekle beraber,

asagidaki gibi ortaya konmustur: [1]

1. Deprem tehlikesinin tanimlanmasi (incelenen veya insa edilecek yapi ekonomik
omrii boyunca maruz kalabilecegi deprem etkisi)

2. Performans diizeylerinin se¢ilmesi (Yapinin ekonomik omrii, kullanim amaci ve
mal sahibinin istegi dogrultusunda belirlenecek)

3. Yapisal analiz ve tasarim (Performans hedeflerini saglayacak elastik 6tesi analiz
yontemleri)

4. Hasar analizi ve kayip tahmini (Ongoriilen deprem tehlikesi altinda olusabilecek

can ve mal kayiplarinin tahmin edilmesi, hasargorebilirlik analizi) [1]



Sismik tehlike analizi ile yapinin bulundugu alana yakin fay mekanizmalar1 ve
uzakliklari, magnitiid-frekans iliskileri, azalim iliskileri, geri doniis periyotlari,

geoteknik saha oOzellikleri, gibi oOzellikler incelenerek olasiliksal olarak

belirlenmektedir. Bu ¢alismalarin sonucunda, 50 yillik bir siiregte asilma olasiliklar
%50, %20, %10 ve %2 ve doniis periyodu 72, 225, 474 ve 2475 yil olan depremlere

ait tasarim spektrumlar1 belirlenmektedir (Sekil 2.1). [1]

Yap1 Performans Diizeyleri

o Ik Hemen Can Gogme
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- Yaygm
L Depremler
2 (50%50 Yi) 4%
S >
H P I
A % %,
= % v, oy
Q0 Ender Rd % % '
‘f-, Depremler o('/% Wy e
5 (10%50 Y1) %, ), kN
E 6‘;'«0 %?% -
é. o %
© Gok Ender %6
N Depremler 2
(2%-50 Y1)

Sekil 2.1. Vision 2000 (1995) Raporu’nda belirlenen performans hedefleri (SEAOC, 1995) [2]

Sekil 2.2. DBYBHY-2007de hasar sinirlari [6]
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Performans diizeyleri, sartnamelerde ([3], [5], [6]) birbirine benzer bir sekilde

tanimlanmustir (Sekil 2.1, Sekil 2.2).

2.1. Deprem Tehlikesinin Tanimlanmasi

Sismik tehlike, DBYBHY-2007 de, performansa dayali degerlendirme ve tasarimda
g0z Oniine alinmak iizere, farkli diizeyde iic deprem hareketi tanimlanmistir. Bu
deprem hareketleri genel olarak, 50 yillik bir siire¢ i¢indeki asilma olasiliklari ile ve
benzer depremlerin olusumu arasindaki zaman araligi (doniis periyodu- return
period) ile ifade edilirler (Tablo 2.1.). DBYBHY-2007 Bolim 2.4'de tanimlanan
ivme spektrumu, 50 yilda asilma olasilig1 %10 olan deprem etkisini esas almaktadir.
50 yilda asilma olasiligt %50 olan depremin ivme spektrumu Bolim 2.4'de
tanimlanan spektrumun yaklasik olarak yarisi, 50 yilda asilma olasilifi %2 olan
depremin ivme spektrumu ise Boliim 2.4'de tanimlanan spektrumun yaklasik 1.5 kati

olarak kabul edilmistir.

Tablo 2.1. Depremlerin olusumu arasindaki zaman aralig1

Asilma Olasihig1 | Doniis Periyodu
50 Yilda %50 72
50 Yilda %20 225
50 Yilda %10 474
50 Yilda %2 2475

2.2. Kesit Hasar Sinirlar

Stinek elemanlar i¢in kesit diizeyinde ii¢ simnir durum tanimlanmistir. Bunlar
Minimum Hasar Sinir1 (MN), Giivenlik Smir1 (GV) ve Gogme Sinmir1 (GC)’dir.
Minimum hasar smir1 ile kesitte elastik 6tesi davranisin baglangicini, giivenlik sinir1
kesitin dayanimin1 giivenli olarak saglayabilecegi elastik Otesi davranigin sinirini,
goeme sinirt ise kesitin gogme Oncesi davraniginin sinirin1 tanimlamaktadir. Gevrek

olarak hasar goren elemanlarda bu siiflandirma gegerli degildir (Sekil 2.2.). [6]
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2.3. Kesit Hasar Bolgeleri

Kritik kesitlerinin hasar1t MN’ye ulagsmayan elemanlar Minimum Hasar Bolgesi’nde,
MN ile GV arasinda kalan elemanlar Belirgin Hasar Bolgesi’nde, GV ve GC
arasinda kalan elemanlar Ileri Hasar Bélgesi’nde, GC’yi asan elemanlar ise Go¢me

Bolgesi’nde yer alirlar (Sekil 2.2.). [6]

2.4. Deprem Performans Diizeyleri

- Hemen Kullanim - HK (Hasarsizlik-Fully Operational, 10);

Uygulanan deprem etkisi altinda yapisal elemanlarda hasar olugsmamistir ve dayanim
ozelliklerini korumaktadirlar. Az sayida elemanda akma sinirt asilmis olabilir.
Yapisal olmayan elemanlarda catlamalar goriilebilir, ancak bunlar onarilabilir
diizeylerdedir. Yapida kalic1 6telenmeler olusmamaistir.[7]

Herhangi bir katta, uygulanan bir deprem dogrultusu i¢in yapilan hesap sonucunda
kiriglerin en fazla %10’u Belirgin Hasar Bolgesi’ne gecebilir, ancak diger tasiyici
elemanlarin timii Minimum Hasar Bolgesi’ndedir. Eger varsa, gevrek olarak hasar
goren elemanlarin giiclendirilmeleri kaydi ile, bu durumdaki binalarin Hemen

Kullanim Performans Diizeyi’nde oldugu kabul edilir (Sekil 2.2.). [6]

- Can Giivenligi - CG (Orta Hasar—Life Safety, LS);

Uygulanan deprem etkisi altinda yapisal elemanlarin bir kisminda hasar goriiliir,
ancak bu elamanlar diisey ylikleri tasimada yeterlidir. Yapisal olmayan elemanlar
hasarl1 olmakla birlikte dolgu duvarlar yikilmamistir. Yapida az miktarda kalici
otelenmeler olusabilir, ancak gozle fark edilebilir degerlerde degildir.[7]

Eger varsa, gevrek olarak hasar goren elemanlarin giiglendirilmesi kaydi ile,
asagidaki kosullar1 saglayan binalarin Can Giivenligi Performans Diizeyi’'nde oldugu
kabul edilir:

a) Herhangi bir katta, uygulanan her bir deprem dogrultusu i¢in yapilan hesap
sonucunda, ikincil (yatay yiik tasiyici sisteminde yer almayan) kirigler hari¢ olmak
tizere, kiriglerin en fazla %30’u ve kolonlarin asagidaki (b) paragrafinda tanimlanan

kadar Ileri Hasar Bolgesi’ne gegebilir.
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b) ileri Hasar Bolgesi'ndeki kolonlarin, her bir katta kolonlar tarafindan tasinan
kesme kuvvetine katkis1 %20’nin altinda olmalidir. En {ist katta Ileri Hasar
Bolgesi’ndeki kolonlarin kesme kuvvetleri toplaminin, o kattaki tiim kolonlarin
kesme kuvvetlerinin toplamina orani en fazla %40 olabilir.

c) Diger tasiyici elemanlarin tiimii Minimum Hasar Bolgesi veya Belirgin Hasar
Bolgesi’ndedir. Ancak, herhangi bir katta alt ve st kesitlerinin ikisinde birden
Minimum Hasar Smir1 asilmis olanlar kolonlar tarafindan tasinan kesme
kuvvetlerinin , o kattaki tiim kolonlar tarafindan tasinan kesme kuvvetine oraninin

%30’u agmamasi gerekir (Sekil 2.2.). [6]

- Gégmenin Oncesi - GO (Agir Hasar, Collapse Prevention, CP);

Uygulanan deprem etkisi altinda yapisal elemanlarin 6nemli kisminda hasar goriiliir.
Bu elemanlarin bazilar1 yatay rijitliklerinin ve dayanimlarinin 6nemli boliimiini
yitirmiglerdir. Diisey elamanlar diisey yiikleri tasimada yeterlidir, ancak bazilar
eksensel kapasitelerine ulasmistir. Yapisal olmayan elemanlar hasarhidir, dolgu
duvarlarin bir bolimii yikilmigtir. Yapida kalici 6telenmeler olusmustur [7].

Gevrek olarak hasar goren tiim elemanlarin Gogme Bolgesi’nde oldugunun goz
oniine almmasi1 kayd: ile, asagidaki kosullari saglayan binalarin Gég¢me Oncesi
Performans Diizeyi’nde oldugu kabul edilir.

a) Herhangi bir katta, uygulanan bir deprem dogrultusu i¢in yapilan hesap
sonucunda, ikincil (yatay yiik tasiyici sisteminde yer almayan) kirigler hari¢ olmak
iizere, kiriglerin en fazla %20’si Gogme Bdolgesi’ne gegebilir.

b) Diger tasiyici elemanlarin tiimii Minimum Hasar Bolgesi, Belirgin Hasar Bolgesi
veya lleri Hasar Bolgesi'ndedir. Ancak herhangi bir katta alt ve iist kesitlerinin
ikisinde birden Minimum Hasar Sinir1 agilmig olan kolonlar tarafindan taginan kesme
kuvvetlerinin, o kattaki tiim kolonlar tarafindan tasinan kesme kuvvetine oraninin
%30’u agmamasi gerekir.

c) Binanin mevcut durumunda kullanimi can giivenligi bakimindan sakincalidir

(Sekil 2.2.). [6]

- Go¢me Durumu;
Bina Gégme Oncesi Performans Diizeyi’ni saglayamiyorsa Gégme Durumu’ndadir.

Binanin kullanimi can giivenligi bakimindan sakincalidir (Sekil 2.2.). [6]
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Incelenen veya tasarlanan yapi sisteminde i¢ kuvvetler ve deformasyonlarin elastik
Otesi (nonlineer) analiz yontemleri kullanilarak belirlenmesi gerekmektedir. Bu
sonuclar girdi kabul edilerek, belirli bir bolgeye ait yapr stokunun hasargorebilirlik
analizi ve bunun sonucu olarak da olasiliksal olarak kayip tahminini yapmak

mimkin olabilmektedir.

2.5. Performans Diizeyinin Secilmesi

Performans diizeyinin secilmesi ile ilgili olarak, sartnameler minimum hedefleri
belirlemislerdir. Ancak, yapinin 6nemi, ekonomik 6mrii, deprem tehlike diizeyi ve
kullanim amaci g6z Oniinde bulundurularak minimum hedeften daha yiiksek

performans se¢ilmesi her zaman s6z konusudur.

Performansa dayali tasarim ve degerlendirmede, 6ngoriilen sismik tehlike altinda, bir
yapiin veya yapi stokunun, hangi performans diizeyini gosterecegi kantitatif olarak
hesaplanabildiginden, mevcut bir yapinin yol acacagi maddi kayiplart ve muhtemel
can kaybini belirlemek miimkiin olabilmektedir. Dogal bir olay olan depremin
“afet”’e doniismemesi icin, karar verme konumunda bulunanlari, sayisal verilere ve

hesaplamalara dayanarak rasyonel bir bicimde, bilgilendiren bir yaklagimdir. [1]

S(D)

[S]
;\_fl
|

S(T)=2.5(Ta/T)"*
I \/ %) 5(Is/T)
1.0 \\Wwwmr

Sekil 2.3. DBYBHY-2007 Boliim 2.4’te tanimlanan ivme spektrumu [6]
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Yeni yapilacak binalar i¢in Yonetmelik Bolim 2.4°te tanimlanan ivme spektrumu
(Sekil 2.3.) Yonetmelik 1.2.2°ye 50 yilda asilma olasiligr %10 olan depremi esas
almaktadir. Calismanin bundan sonraki kisimlarda bu deprem, “Tasarim Depremi”

olarak aldandirilacak ve buna gore analiz yapilacaktir.

Calismanin ikinci agamasinda, Yonetmelik 7.8.1-b’de belirtildigi gibi 50 yilda agilma
olasilig1 %2 olan depreme gore analiz yapilacak (ordinat ¢arpani 1.5 ile carpilacak)
ve c¢alismanin bundan sonraki kisimlarinda bu deprem, “Ender Deprem” olarak

adlandirilacaktir.

Her iki calismada da, Yonetmelik Tablo 7.7°de konutlar i¢in 6ngoriilen CG (Can

Glivenligi) hedef performansi secilecektir.

2.6. Binalar i¢in Deprem Performansi Hesaplama Yontemleri

Binalarin deprem performansi, uygulanan deprem etkisi altinda yapida olugmasi
beklenen hasarlarin durumu ile iliskilidir ve dort farkli hasar durumu igin
tanimlanmustir (Sekil 2.2.). Gergekte deprem etkilerine maruz kalmis binalarin hasar
durumlariin belirlenmesi i¢in de ayni performans tanimlari kullanilabilir. Se¢ilen
performans seviyesi esas alinarak tasiyict sistemde kuvvet dagiliminin ve yer
degistirmenin yapilmasi i¢in gereken islemlerin tiimii bu boliimde yer almaktadir.
Binalar icin deprem performansi hesaplama yontemlerinde, dogrusal elastik
yontemler (lineer elastik) ile dogrusal olmayan yontemler (nonlineer, inelastik) gibi
analiz metotlar1 kullanilmaktadir. Dogrusal elastik yontemlerde; yapi davranist
dogrusal elastik kabul edilerek ¢oziim yapilir. Bulunacak etkiler binanin dogrusal
elastik davranmasi durumunda olduk¢a gercek¢i kabul edilir. Ancak, tastyici
sistemde akmanin olmasi durumunda i¢ kuvvetler daha diisiik ortaya c¢ikar. Aradaki
fark davranis degistirme katsayisi ile giderilir. Dogrusal olmayan elastik yontemlerde
ise amag verilen bir deprem etkisi altinda siinek egilme davranisina ait plastik sekil

degistirmelerin ve gevrek davranis modlarindaki i¢ kuvvetlerin hesaplanmasidir. [10]
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Deprem performansi hesaplama yontemleri:

1. Dogrusal Elastik Y ontemler
— Esdeger Deprem Yiikii Yontemi
— Mod Birlestirme Y ontemi

— Zaman Tanim Alaninda Hesap Y ontemi

2. Dogrusal Olmayan (Nonlineer) Yontemler
— Artimsal Esdeger Deprem Yiikii Yontemi (Statik Itme-Pushover Analizi)
— Artimsal Mod Birlestirme Yontemi

— Zaman Tanim Alaninda Hesap Yontemi

Bu boliimde deprem yoOnetmeliginde Bolim 7.5’te yer alan bina deprem
performansinin belirlenmesinde kullanilan dogrusal elastik hesap yontemlerinden

esdeger deprem yiikii yontemi iizerinde durulacaktir.

2.6.1. Dogrusal elastik hesap yontemi

Yonetmelikte yer alan dogrusal elastik hesap yoOnteminde &zet olarak, yapinin
tamamen elastik davrandig1 kabul edilir ve sistem tamamen elastik ¢oziiliir. Ardindan
da eleman bazinda kapasiteler hesaplanir. Son olarak eslenik deplasman kuralina
benzer sekilde kapasite oranlar1 elde edilir. Bu kapasite oranlar ilgili kesitlere ait
kapasite smnir oranlar1 ile kiyaslanarak elemanin hasar durumu hakkinda fikir

edinilmis olur (Sekil 2.4.). [10]
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Depremin binadan
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» Yerdegistirme
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Sekil 2.4. Eslenik deplasman kurali [9]

Yonetmelikte yontemin “Esdeger Deprem Yiikii Yontemi” kullanilarak uygulanmasi
icin, ele alinan binanin toplam kat adedinin 8’1 agsmamasi1 ve bodrum iizerinde toplam
yiiksekliginin 25 metreyi gegmemesi sOylenmistir. Ayrica ele alinan binada ek
dismerkezlik géz oniline alinmaksizin hesaplanan burulma diizensizligi katsayisi nbi
< 1.4 sinir sartlarini saglamasi gerektigi soylenmistir. Aksi takdirde mod birlestirme
yonteminin uygulanmasi belirtilmistir. Yontemde yapmin tamamen elastik
¢cozlilmesini saglamak i¢in deprem hesabinda kullanilan deprem yiikii azaltma

katsayis1 Ra = 1 alinmas1 6ngoriilmiistiir. [10]



BOLUM 3. YONTEM

Calisma kapsaminda, TS500 ve DBYBHY-2007’deki esaslar dahilinde ideCAD
Statik 6.01 paket programi kullanilmistir. Siineklilik diizeyi yliksek olarak tasarlanan
binalarda optimum tasarim modeli se¢ilmistir. Binalarin dinamik analizleri ve
Yonetmelik Bolim 7.5°deki “Dogrusal Elastik Hesap Yontemi” kisminda belirtilen
Esdeger Deprem Yiikii YoOntemi’ne gore performanslari program tarafindan
belirlenmistir. Yapt maliyetinin olusturulmasinda programdan alinan metraj
cetvelleri kullanilmis, birim fiyat olarak Baymdirhik Bakanligi, 2009 Insaat Birim
Fiyatlar1 baz alinmistir. (Kalip i¢in Poz No: 21.011, Donat1 i¢in Poz No: 23.014 ve
Beton i¢in Poz No: 16.058/1A kullanilmistir.)

3.1. Yapi Sisteminin Programa Tanitilmasi Ve Cozumu

Kesit geometrileri, malzeme karekteristikleri, yiikkleme ve yiik faktorleri, deprem
parametreleri, zemin karekteristikleri gibi veriler IdeCAD Statik 6.01 programina
elle girildikten sonra, her yiiklemeye ait sistem ylik vektorii ve sistem rijitlik matrisi
program tarafindan belirlenir. Dinamik bir bellek kullanim algoritmasi kullanilarak,
ideY API tarafindan gelistirilmis olan 6zel bir Gauss eliminasyon metodu yardimu ile,
sistem deplasmanlar1 ¢oziiliir. Analiz, hata raporu almayincaya kadar, kesit

geometrilerinin elle miidahelesi sonucunda degistirilmesiyle devam ettirilir. [16]

Rijitlik matrisinin i¢indeki higbir sifir degeri ile aritmetik islem yapilmaz. Boylece,
sistemin denklem takimlarinin Gauss eliminasyon metodu ile ¢ézlimii, miimkiin olan

en kisa zamanda gerceklestirilir.
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Sifirlarla  aritmetik islem yapilmasimi  Onleyen dinamik bellek kullanimi
algoritmasinin temelinde, her rijitlik teriminin dort yanindaki sifir olmayan
degerlerin indislerinin depolanmasi yatar. Boylece, sifirlar1 otomatikman saf dist
birakan bir numaralama sistemi elde edilmis olur. Dolayisiyla rijitlik matrisinin

bilgisayarda iggal ettigi bellek miktar1 da, minimuma indirgenmis olur. [16]

Sistemin ¢6ziimiinden elde edilen kat deplasmanlari, kolon, kiris ve perde rijitlik
matrislerinin yerine konarak, her yiikleme hali i¢cin bu elemanlarin her birinin iki
ucundaki ¢ubuk ve perde u¢ kuvvetleri elde edilir. Ayrica, TS 500’tin gerektirdigi
tiim yiik kombinasyonlar1 ve varsa kullanicinin istedigi ek yiik kombinasyonlar1 géz
oniine alinarak, her ¢ubuk ve perdenin her iki ucundaki u¢ kuvvetleri her yiik

kombinasyonu i¢in hesaplanir. [16]

3.2. Dinamik Analiz

Programda, dinamik hesapta modal degerlerin tayininde kullanilan yontem Vianello
Stodola metodudur. Bu metotla tekil kiitleli sistemlerin serbest titresim hesabi kesin
bir sekilde yapilabilir. Once, yapimin ilgili deprem dogrultusundaki yatay deplasman
bilesenlerine ait flexibilite matrisi kurulur. Daha sonra, kat agirliklarindan bina kiitle
matrisi elde edilir. Bu iki matristen ve baslangi¢ karakteristik vektoriinden hareket
edilerek, yapmin ardisik hesaplari sonunda, her mod i¢in 6zel agisal frekans ve
karakteristik vektorler bulunur. Elde edilen karakteristik vektorler belirli katsayilar
yardimiyla normallestirilir. Bdylece, yapinin normallestirilmis serbest titresim

modlar1 ve 6zel agisal frekanslari, periyotlar: tayin edilmis olur. [16]

Modal siiperpozisyon yontemi ile dinamik hesap yapildig1 zaman genelde asagidaki

islem siras1 takip edilir;

— Dinamik hesabin ka¢ mod i¢in yapilacagi saptanir.
— Yap1 yatay rijitlik matrisi olusturulur. Bu matriste gerekli diizenlemeler yapilarak

titresmeyen diisey ve donme deplasmanlari elimine edilmis olur.
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—Boylece, binanin kat dosemesi diizlemi iginde birbirine dik iki yondeki
titresimlerine kars1 gelen indirgenmis rijitlik matrisi elde edilir. Arzu edilirse,
binanin titresimleri yatay diizlemde sadece bir yone inhisar ettirilebilir.

— Kosegen kiitle matrisi olugturulur.

— Bina i¢in, indirgenmis yatay rijitlik matrisi ve kdsegen kiitle matrisi yardimi ile géz
ontine alinan her mod i¢in 6zel agisal frekans hesaplanir.

— Iterasyon yolu ile, karakteristik vektdrler bulunur.

— Normallestirmek igin gerekli bdlme kat sayilart bulunur ve modlarin katki
carpanlar1 hesaplanir.

—Her mod i¢in maksimum davranis spektral ivmeleri hesaplanir veya egriden
okunur.

— Her mod i¢in kat hizasina etkiyen modal yiikler bulunur.

— Her kat i¢in, Tam Karesel Birlestirme (CQC Complete Quadratic Combination)
yolu ile maksimum kat yiikleri hesaplanir.

— Bulunan kat yiikleri ile (her iki yon i¢in), minimum kat burulmalar1 sart1 da dikkate

alinarak, yatay yiikler altinda sistemin analizine devam edilir. [16]

3.3. Kesitlerde Boyut Tahkiki Ve Donati Tayini

Her cubuk eleman i¢in, biitiin yiikk kombinasyonlarindaki eksenel kuvvet, burulma
momenti, iki eksenli egilmeye ait kesme kuvvetleri ve egilme momentleri elde

edildikten sonra, bu ¢ubuklarin her iki ucunda, en kesit boyutlarinin tahkiki yapilir.

Tasima giicli metodu kullanilarak ve en kritik ylik kombinasyonu géz 6niine alinarak
her ¢ubugun iki ucunda donati tayini yapilir. Donatilar, kolonlarda kd&selerde
konsantre oldugundan ve ayrica koseler arasinda kenarlar boyunca esit yayil
olduguna gore iki eksenli egilme i¢in hesaplanir. Kirislerde donati tek eksenli
egilmeye gore tayin edilir. Minimum ve maksimum donati kosullar1 6zellikle tahkik

edilir.
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Perdelerde donatilar diisey ve yatay dogrultularda ve perdenin her iki yiizii i¢in ayri
hesaplanir. Plak ¢oOziimleri sonlu elemanlar yontemiyle yapilir. Plaga noktasal
ve/veya cizgisel ylikle tarif edilebilir. Bosluklar herhangi bir geometride tariflenerek
plak analizinde dikkate alinir. Plak {izerinde n tane hesap aks1 gegirilerek ve her bir
aks icin doseme donat1 hesabi yapilabilir ve ¢izdirilebilir. Plak moment diyagramlari

cizdirilebilir. [16]

3.4. Deprem Performansinin Belirlenmesi

Program, binalarin deprem performansinin belirlenmesinde Dogrusal Elastik Hesap
Yontemleri’nden (Bkz Bolim 2.6.1) “Esdeger Deprem Yiki Yontemi’ni

kullanmaktadir. Islem algoritmas ise su sekildedir;

— Deprem hesab1 yonetmelik 7.4’te belirtilen esaslara gore yapilir.

— Elemanlarin artik moment kapasiteleri bulunur (Yonetmelik 7.5.2.1.a).

— Yonetmelik 7.5.2.2.a’daki esaslara gore tasiyict sistem elemanlarinin siinek
sayilabilmeleri i¢in, bu elemanlarin kritik kesitlerindeki egilme momenti
kapasiteleri ile uyumlu olarak (Ve) kesme kuvvetleri hesaplanacak, daha sonra bu
degerler TS 500’e gore hesaplanan (Vr) kesme kapasiteleri ile kiyaslanacaktir.

— Yonetmelik 7.5.2.3’e gore tastyici sistem eleman kesitlerinin etki/kapasite orant,
deprem etkisi altinda Ra = 1 alinarak hesaplanan kesit momentinin kesit artik
moment kapasitesine boliinmesi ile elde edilecektir. Etki/kapasite oraninin
hesabinda, uygulanan deprem kuvvetinin yonii dikkate alinacaktir.

—Hesaplanan bu etki/kapasite oranlar1 yonetmelik 7.5.2.5 Tablo7.2-7-5te verilen
sinir degerler ile karsilastirilarak elemanlarin hangi hasar bolgesinde olduguna
karar verilecektir.

— Yonetmelik  7.5.2.6’daki  esaslara gbre tasiyict  sistemdeki  kolon-kiris
birlesimlerinin kesme kapasiteleri deprem yonii ile uyumlu olarak kontrol
edilecektir. En son olarak dogrusal elastik yontemle hesaplanan goreli kat
Otelemesi oranlar1 Yonetmelik 7.5.3 Tablo 7.6’daki degerlerle karsilastirilacaktir.

[10]
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3.5. Sayisal Ornek

Bu boéliimde, paket programin igleyisini gostermek adina; sabit ve oli yiklerin
hesaplanmas1 ile DBYBHY-2007°deki esaslar dahilinde Esdeger Deprem Yiikii
Yontemi’nin hesap kriterlerinin belirlenmesi ve dinamik analize dair sayisal bir

ornek verilecektir. [16]
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Sekil 3.1. 4 katli betonarme yap1 kalip plani ve 3 boyutlu goriintiisii

Kolonlar: 50/25 cm, Kirigler: 25/50 c¢cm, Tim kirislerde duvar yiikii: 325 kg/m,
Déseme: 12 cm, Beton birim hacim agirhgr: 2.5 ton/m’, Kat yiikseklikleri: 2.80 m,
Zemin simnifi: Z4, R: 8, I:1, Olii Yiik (Déseme Agirligi Dahil): 450 kg/mz, Hareketli
Yiik: 200 kg/m*

3.5.1. Katin toplam sabit yiklerinin hesaplanmasi

Eleman 6zagirliklarindan olusan yiikler, kaplama ytikleri, noktasal ve ¢izgisel sabit

yiukler, doseme sabit yiiklerin ton cinsinden toplamidir.
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Kolonlar: En x Boy x Beton Birim Agirligi x Yikseklik x Adet
Gkolon=0.5x0.25x2.8x2.5x8=7t

Kirisler: Genislik x Yiikseklik x Beton Birim Agirligi x Temiz Aciklik x Adet
Gkiris = 0.25 x 0.50 x 2.5 x [(4-0.5) x 2 + (4.3-0.5-0.5) x 2 + (4.3-0.5-0.25) + (3.85-
0.25-0.25) x 2 +(3.85-0.25-0.5) + (3-0.25) x 2] = 10.14 t

Dosemeler: Doseme Net Alan1 x G
Gdoseme = 0.45 x (3.75x 3.35+3.8x3.35+3.8x2.75)=16.084 t

Duvarlar: Duvar Agirligr x Kiris Temiz A¢iklig1 x Adet
Gduvar = 0.325 x [(4-0.5) x 2 + (4.3-0.5-0.5) x 2 + (4.3-0.5-0.25) + (3.85-0.25-0.25) x
2 +(3.85-0.25-0.5) + (3-0.25) x 2] = 10.546 t

Katin toplam sabit yiikii (G) =7 + 10.14 + 16.084 = 43.771 t olarak hesaplanir.

3.5.2. Katin toplam hareketli yuklerinin hesaplanmasi

Doseme hareketli yiikler, noktasal ve ¢izgisel hareketli yiiklerin ton cinsinden

toplamidir. Bir katin toplam hareketli yiikii;

Katin toplam hareketli yiikii (Q) = 0.200 x (3.75x3.35+3.8x3.35) + 0.350 x 3.8 x 2.75
= 8.716 t olarak hesaplanacaktir.

3.5.3. Deprem yuklerinin hesaplanmasi

Deprem yiikleri programda x ve y yoOnii olmak iizere iki dogrultuda hesaplanir.
Kullanict deprem yiiklerini esdeger deprem yiiklerine goére mi veya dinamik yiiklere
gore mi belirleyecegine Ponje Genel Ayarlar1 diyalogunda Deprem sekmesinde

secer.
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Esdeger deprem yiikiine gore hesap yapabilmek Deprem Yonetmeligi Boliim 2.7°de

belirli kriterlere baglanmistir (Bkz. B6lim 2.6.1.).

Tablo 3.1. Esdeger deprem yiikii yonteminin uygulanabilecegi binalar [6]

Deprem , o Toplam Yiikseklik
= . Bina Tiirii .
Bolgesi Stnirt
% 72 Her bir katta burulma diizensizligi katsayisinin
1.2 5 . ey Hv<25m
Ny; < 2.0 kosulunu sagladigi binalar
Her bir katta burulma diizensizligi katsayisinin
1,2 Ne; < 2.0 kosulunu sagladigi ve ayrica B2 tiirii Hy<40m
diizensizliginin olmadig1 binalar
3.4 Tiim binalar Hq¢<40m

Yukaridaki tanimlarin kapsamina girmeyen binalarda esdeger deprem yiikii yontemi

uygulanamaz. Dinamik yiiklere gore hesap yapilmalidir. Ayrica higbir kosula

bakilmaksizin tiim binalar dinamik yiiklere gore ¢oziilebilir.

Deprem yiikleri ister esdeger yiiklere gore, ister dinamik yiiklere gore belirlensin

rijitlik merkezi ile kiitle merkezinin arasindaki eksantriklige, dik dogrultudaki en

bliylik bina boyutunun %5’1 eklenerek bulunan toplam dis merkezlik kadar

kaydirilarak dikkate alinir. Kaydirma yatay yonde sagda ve solda, dikey yonde iistte

ve alttadir (Sekil 3.2.). Boylece her iki yon icin 4 adet yiikleme yapilir. Deprem

yliklemelerinden olusan u¢ kuvvetleri Betonarme diyaloglarinda ve Rapor meniisii

altindan alinabilen U¢ Kuvvetleri raporunda E1, E2, E3 ve E4 degerlerinin karsilig

olarak takip edilebilir. Deprem kuvvetlerinin yiikleme pozisyonlar ise Sekil 3.3.’te

gosterilmistir.
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R=Rijitlik merkezi
M=Kiitle merkezi

y 4 Bx
La
I
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I
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>
an]
A Yy _
ex = [fm—Yr|+0.05 By
ey = [Xm — Xr|+ 0.05 Bx
Sekil 3.2. Eksantiriklikten kaynaklanan deprem yiiklemeleri
Deprem x
Deprem x
El yiiklemesi E2 yiiklemesi
(x yoni + ex) (x yoni - ex)
ﬁ : A
Deprem y Deprem y
E3 yiiklemesi E4 ylklemesi
(y yoni + ey) (y yoni - ey)

Sekil 3.3. Deprem yiiklerinin yiikleme pozisyonlari
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Her bir yiiklemenin kuvvet degerleri, dis merkezligi ve yiikleme sonucunda olusan
kat burulmalari, rapor meniisii altindan aliman Katlara Etkiyen Yatay Yiikler

raporunda takip edilebilir.

Deprem yiiklerinin siiperpozisyonu, 4 adet deprem yiiklemesinden hesaplanan
eleman u¢ kuvvetleri diisey hesap sonucunda bulunan eleman ug¢ kuvvetleriyle
siiperpoze edilir. Siliperpoze edilmis u¢ kuvvetler varsa riizgar ve toprak itkisi
yiiklemeleriyle karsilagtirilarak en olumsuz durum bulunur ve betonarme hesabinda

kullanilir. Stiperpoze TS500 de tanimlanan katsayilara gore yapilir.

1.0G + 1.0Q + 1.0E ve 1.0G + 1.0Q — 1.0E veya;

1.4G + 1.6Q veya;

09G+1.0Eve 0.9G—-E

Islem algoritmasi, Y6netmelik 2.7°de belirtildigi sekilde olacaktir;

—Toplam Esdeger Deprem Yiikii’nlin belirlenmesinde, Yonetmelik Denk.(2.4)
kullanilacaktir.

—Binanin birinci dogal titresim periyodu, Yonetmelik Bolim 2.7.4°’e gore
hesaplanacaktir.

— Kat agirliklar1 Yonetmelik Denk.(2.6)’ya gore hesap edilecek ve Denk.(2.5)’e gore
bina toplam agirlig belirlenecektir.

—Katlara etki eden esdeger deprem yiiklerinin toplami Yonetmelik Denk.(2.7) ile
hesap edilecek, bina tepesine etkiyen ek es deger deprem yiikii AFN’in degeri
Yonetmelik Denk.(2.8) ile belirlenecek ve son olarak toplam esdeger deprem
yukiiniin AFN disinda geri kalan kismi bina katlarina Yonetmelik Denk.(2.9) ile
dagitilacaktir.
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Sekil 3.4. Deprem yliklerinin etkime noktalar1 [6]

— Yonetmelik Denk.(2.4) ile hesaplanan toplam esdeger deprem yiikii bina katlarina
etkiyen esdeger deprem yiiklerinin toplami Vt olarak ifade edilir (Sekil 3.4.a).

— Ustteki katlara etkiyen toplam esdeger deprem vyiikiiniin ve esdeger kat deprem
yiiklerinin Yd6netmelik 2.7.1.1, 2.7.2.2 ve 2.7.2.3’¢ gore belirlenmesinde,
bodrumdaki rijit ¢ergeve perdeleri goze alinmaksizin Yonetmelik Tablo 2.5’ten
secilen R katsayist kullanilacak ve sadece iistteki katlarin agirliklar1 hesaba
katilacaktir. Bu durumda ilgili biitiin tanim ve bagintilarda temel iist kotu yerine
zemin katin kotu goz Oniine alinacaktir. Yonetmelik 2.7.4.1°e gore birinci dogal
titresim periyodunun hesabinda da, fiktif yiiklerin belirlenmesi i¢in sadece iistteki
katlarin agirliklar1 kullanilacaktir (Sekil 3.4b).

—Rijit bodrum katlarina etkiyen esdeger deprem yiiklerinin hesabinda, sadece
bodrum kat agirliklar1 gdzontline alinacak ve Spektrum Katsayisi olarak S(T)=1
alinacaktir. Her bir bodrum katina etkiyen esdeger deprem yiikiiniin hesabinda
Yonetmelik Denk.(2.1)’den bulunan spektral ivme degeri ile bu katin agirhig
dogrudan c¢arpilacak ve elde edilen elastik yiikler Ra(T)=1.5 katsayisina boliinerek
azaltilacaktir (Sekil 3.4c¢). [6]
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Sistemin esdeger deprem yliklerini, yukarida anlatilan algoritma ile hesaplayalim;

Kat Genel Ayarlar1 diyalogunda kat agirliklar1 incelenebilmektedir.

Tablo 3.2. Kat toplam agirliklari

Kat No G(t) Q(t) n W=G+n*Q (t)
2 43.771 8.716 0.3 46.3858
1 43.771 8.716 0.3 46.3858
Zemin 43771 8.716 0.3 46.3858
1. Bodrum | 72.473 8.716 0.3 75.0878
Toplam Agirlik [W] (t)
(1.Bodrum rijit kat oldugundan hesaba katilmaz) 139.1574

Bu projede Tr birinci dogal titresim periyodu 0.26592 olarak hesaplanacaktir. Z4
zemin sinifinin karekteristik periyotlari Yonetmelik Tablo 2.4’te Ta= 0.2 ve Ts= 0.9
oldugu goriiliir. Tr = 0.26592 ve Ta = 0.2 < Tr < T = 0.9 araliginda oldugundan
S(Tr) = 2.5 alinr.

Deprem yiikii azaltma kat sayis1 Ra(T) ise, Tr = 0.26592 > Ta = 0.2 oldugundan, R
almacaktir. Dolayisiyla Ra(Tr) = 8 olur.

Spektral ivme katsayis1t A(T) = Ao I S(Tr) =0.4 x 1 x 2.5 = 1 olarak bulunur.

Toplam esdeger deprem yiikii; Vi = W A(T) / Ra(T) = 139.1574 x 1 / 8 = 1739 t >
Alt smir = (0.10 Ao I W) = (0.1 x 0.4 x 1 x 139.1574) = 5.56 t oldugundan,
Vi=17.39 t bulunur.
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2. kat yatay kuvveti;

46.39x 8.4
1739 x 46.39x 2.8 +46.39x 5.6 +46.39x 84 87t

1. kat yatay kuvveti;

46.39x 5.6
1739 x 46.39x 2.8 +46.39x 5.6 +46.39x 84 >8t

Zemin kat yatay kuvveti,

46.39x 2.8
1739 x 46.39x 2.8 +46.39x 5.6 +4639x 84 29t

Bodrum kat yatay kuvveti;

Fi=Fok=A0Ilwbk/1.5=0.4x1x75.0878/1.5=20.02t

8.7

58
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20.02

Sekil 3.5. Yapiya etkiyen deprem yiiklerinin etkime noktalar1 ve bityiiklikleri



BOLUM 4. SAYISAL UYGULAMALAR

4.1. Giris

Bu boliimde, DBYBHY-2007 Boliim 7’de yer alan hesap yontemlerini baz alarak,
mimari projeleri ayn1 olmak kaydiyla, 50 yilda asilma olasiligi % 10 olan tasarim
depremi ile 50 yilda asilma olasilig1 % 2 olan ender depreme gore 3, 5 ve 8 kath
cergeveli ve perdeli gerceveli 12 binanin tasarimi ile maliyet analizine yer
verilecektir. Tasarimda DBYBHY-2007 Bolim 7.5.te yer alan dogrusal elastik
hesap yontemine gore deprem performanslari degerlendirilecek, biitiin binalar i¢in
CG (Can Giivenligi) performans: dikkate almacaktir. Sonu¢ asamasinda ise TUIK
(Tiirkiye Istatistik Kurumu) verilerine gére iilke genelindeki yap1 stoku baz alinarak
[12] , 2009 Gayri Safi Yurtici Hasila III. Dénem Haber Biilteni’ne [13] gore mali

durumlar degerlendirilecektir.

4.2. Sistemin Tanitilmasi

Ele alinan binalarin tasiyici sistemleri, X yoniinde 3, Y yoniinde 2 a¢iklig1 bulunan
betonarme ¢ercevelere sahiptir. X yoniindeki ¢ergevelerde acikliklar 3.5 m’dir. Y
yoniindeki ¢ercevelerde ise agikliklar 5 m’dir. Biitiin binalarda kat yiikseklikleri 3
m’dir. TS 500 ve DBYBHY-2007"deki esaslar dahilinde stineklilik diizeyi yiiksek
olarak tasarlanan binalar; {deCAD Statik 6.01 paket programina tanitilmis, analiz
neticesinde maliyetleri ve +EX yoniinde deprem performanslari belirlenmistir.
Tastyict sistem proje verileri, kalip plan1 ve 3 boyutlu goriintiiler, kolon, kirig ve
perdelere ait bilgiler, metraj ve maliyet cetveli, dinamik analiz ve bina hasar durumu
sonuclari, cerceveli ve perdeli-gerceveli sistemler icin farkli deprem tehlikeleri
altinda Bolim 4.3 ‘de ayr ayr1 verilmistir. Kolon, kirig ve perdelere ait donati

diizenleri ise EK-A ve EK-B’de verilmistir.



4.2.1. Proje bilgileri

Tablo 4.1. Proje bilgileri

Bina Bilgileri
Bina Kat Yiiksekligi 3m
Bina Oturma Alani 105 m*
Kullanim Amact Konut
Beton Simifi C20
Donati Sinifi S 420
Proje Parametreleri
Deprem Bolgesi 1
Etkin yer ivme katsayisi, [A0] 0.4
Cerceve Tastyict sistem davranis katsayist, [R] 8
Perdeli-Cergeveli Tastyict sistem davranis katsayisi, [R] 6
Bina 6nem katsayisi, [1] 1
Siineklilik diizeyi Yiiksek
Yerel zemin sinifi Z1
TA=0.10s
Spektrum karakteristik periyotlart TB=0.30s
Hareketli yiik katilim katsayist n=0.3
Yiik ve Faktorler
Beton yogunlugu 2.5 ton/ m’
Duvar yiikii 0.325 ton/m
Doseme hareketli yiikii 0.2 ton/m’
Doseme kaplama agirligt 0.15 ton/m’
Doseme Kalinligi 0.12m
Perde Orani (X veya Y yoniinde) 1%
Zati Yiik Faktori 1.4
Hareketli Yiik Faktorii 1.6
Performans Analizi Bilgileri

Esdeger Deprem
Analiz Yontemi Yiki
Yapilarmn Bilgi Diizeyleri Orta
Yap1 Onem Katsayilart 1
50 yilda % 10 igin DBYBHY-2007 (7.8.1) ivme .
Spektrum Ordinat Carpani
50 yilda % 2 icin DBYBHY-2007 (7.8.1.b) ivme 15
Spektrum Ordinat Carpani '
Malzeme Giivenlik Katsayilar Dikkate Alinmadi
Bilgi Diizeyi Katsayisi Dikkate Alind1
DBYBHY-2007 (7.5.2.6) Kolon-Kiris Kesme Giivenligi | Kontrolii Yapild
Gevrek Elemanlar Gogme Bolgesinde Dikkate Alind1
Kirig Tablasindaki Déseme Donatilari Dikkate Alindi
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4.3. Analiz Sonuclar

4.3.1. 3 kath cerceveli yap1 (50 yilda asilma olasihig1 %10 olan tasarim depremi)

3.5m 3.5m 3.5m
[ I I ]
3 Kl el K2 (en] K3
st 152} 53] 54
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L | K4 ezl K3 [am | Ké e
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5m
K10 K1z Kl4 K16
| .l K7 Tor] K8 1 K% e
[s s oIl 32

Sekil 4.1. 3 Katli Cergeveli Yap1 Kalip Plan1 (50/%10)

Sekil 4.2. 3 Katli Cergeveli Yap1 3 Boyutlu Goriintiisii (50/%10)



Tablo 4.2. 3 Katli1 Cergeveli Yap1 Metraj ve Maliyet Cetveli (50/%10)

Bitiin Kolonlar ; 30 x 35

Biitiin Kirisler : 25 x 40

Yap1 Agirhgi (Ton) 283.8
Periyot (s) 0.47
MALIYET Metraj| Dirim TL
Fiyat
Beton (m”) 64 105.16 | 6730.24
Kalip (m®) 581 16.08 | 9342.48
Demir (ton) 5.96 1478.75 | 8813.35
(TL) 24886.1
(TL/m?) 79.00

Tablo 4.3. 3 Katli Cergeveli Yap1 Dinamik Analiz Sonuglari (50/%10)
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Deprem Parametreleri Simge Deger
Hareketli viikler dahil yap1 toplam agirligt (W) 283.87t
Yapr yiiksekligi (Rijit bodrum varsa o kattan 6l¢iilen yiikseklik) (Hn) 9.00 m
X yoniinde yap1 tepesinde etki ettirilen ekstra esdeger deprem (AFn-X) 0.55 tf
Y yoniinde yapi tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 0.57 tf
X yoniinde uygulanan toplam esdeger deprem yiikii (Vt-X) 24.41 tf
Y yoniinde uygulanan toplam esdeger deprem yiikii (Vt-Y) 25.34 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 21.99 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 22.53 tf
Yap1 onem katsayist I 1.00
X yonii vtB/Vt orant ViB(x) / Vt(x) 0.90
Y yonii VtB/Vt orani VtB(y) / Vi(y) 0.89
Hesaplanan biiyiikliiklere iligkin alt sinir degerleri B 0.80
X yo6nii deprem yiikii biiytitme faktori B Vit(x) / VtB(x) 0.89
Y yonii deprem yiikii biiyiitme faktorii B Vt(y) / VtB(y) 0.90
Tablo 4.4. 3 Katli Cergeveli Yapi1 Serbestlik Derecelerinde Dogal Kiitleler (50/%10)
Ux Uy Uz Rx Ry Rz
[t] [t [t] [t m’] [t m’] [t m’]
28.94672 28.94672 0 0 0 539.76586




Tablo 4.5. 3 Katli1 Cergeveli Yapt Modal Periyot ve Frekanslart (50/%10)

32

Mod Periyot [s] Frekans [Hz] Agisal Frek. Eigen Deg.
[deg/s] [deg?/s?]
1 0.478925 2.088008 13.119341 172.117115
2 0.456934 2.188499 13.750746 189.083007
3 0.351001 2.848998 17.900785 320.438103
4 0.161423 6.194914 38.923792 1515.061582
5 0.148691 6.725339 42.256543 1785.615864
6 0.116615 8.575238 53.879806 2903.033533
7 0.103655 9.647430 60.616593 3674.371297
8 0.091165 10.969062 68.920652 4750.056251
9 0.073424 13.619592 85.574422 7322.981752
Tablo 4.6. 3 Katli Cergeveli Yapt Modal Katilim Carpanlart (50/%10)
Periyot Ux Uy [tfs’] | Uz [tfs?] Rz
Mod [s] [tfs] Rx [tfms’] | Ry [tfms?] [tfms?]
1 0.47893 -5.07338 0.00000 0 0 0 -0.00001
2 0.45693 -0.00000 | -5.03610 0 0 0 0.00001
3 0.35100 0.00000 -0.00000 0 0 0 -21.84716
4 0.16142 -1.63814 0 0 0 0 0
5 0.14869 0 -1.70866 0 0 0 0
6 0.11661 0 0 0 0 0 7.17194
7 0.10365 0.72388 0 0 0 0 0
8 0.09117 0 0.81542 0 0 0 0
9 0.07342 0 0 0 0 0 -3.32123
Tablo 4.7. 3 Katli Cergeveli Yap1 Modal Kiitleler (50/%10)
Periyot Ux Uy Uz Rx Ry Rz
Mod | [y [t [t] [t] [t m’] [t m’] [t m’]
1 0.47893 | 25.73921 0 0 0 0 0
2 0.45693 0 25.36229 0 0 0 0
3 0.35100 0 0 0 0 0 477.29851
4 0.16142 2.68351 0 0 0 0 0
5 0.14869 0 2.91952 0 0 0 0
6 0.11661 0 0 0 0 0 51.43676
7 0.10365 0.52400 0 0 0 0 0
8 0.09117 0 0.66491 0 0 0 0
9 0.07342 0 0 0 0 0 11.03059
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Tablo 4.8. 3 Katli Cerceveli Yap1 Modal Kiitle Katilim Oranlari (50/%10)

Mod |Periyot| Ux Uy Uz Top Rx Rz

[s] Ux
0.4789 [ 0.8891 | 0.0000 | 0.0000 | 0.8891
0.4569 | 0.0000 | 0.8761 | 0.0000 | 0.8891
0.3510 { 0.0000 | 0.0000 | 0.0000 | 0.8891
0.1614 | 0.0927 | 0.0000 | 0.0000 | 0.9819
0.1486 | 0.0000 | 0.1008 | 0.0000 | 0.9819
0.1166 | 0.0000 | 0.0000 | 0.0000 | 0.9819
0.1036 | 0.0181 | 0.0000 | 0.0000 | 1.0000
0.0911 | 0.0000 | 0.0229 | 0.0000 | 1.0000
0.0734 | 0.0000 | 0.0000 | 0.0000 | 1.0000

Top
Uy
0.0000
0.8761
0.8761
0.8761
0.9770
0.9770
0.9770
1.0000
1.0000

TopUz Ry Top Top |Top Rz

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.8842
0.0000
0.0000
0.0952
0.0000
0.0000
0.0204

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.00000
0.00000
0.88427
0.88427
0.88427
0.97956
0.97956
0.97956
1.00000

NoNCLIEN e NV RN NIGUI NS I

Tablo 4.9. 3 Katli Cergeveli Yap1 Hasar Durumu (CG) (50/%10)

+ EX Yikleme

KAT

Eleman Tipi

Minimum
Hasar Bolgesi

Belirgin
Hasar Bolgesi

Ileri Hasar Bélgesi

Gocme
Bolgesi

2. KAT

Kirigler
Kolonlar

17 (%100)
8 (%67)

4 (%33)

1. KAT

Kirigler
Kolonlar

8 (%47)

9 (%53)
12 (%100)

ZEMIN
KAT

Kirigler

Kolonlar

8 (%47)

8 (%47)
12 (%100)

1(%6)

3 kath cerceveli yap1 i¢in; Bolim 2.1.’de belirtildigi gibi deprem tehlikesi 50 yilda
asilma olasilig1 %10 olan tasarim depremine gore analiz yapilmis ve yaklasik maliyet

79.00 TL/m* olarak hesaplanmustir (Tablo 4.2.).

Binanin 1. mod periyodu 0.478925 s’dir (Tablo 4.5.).

Hareketli ytikler dahil, yap1 toplam agirligi 283.87 t, X yoniinde uygulanan toplam
esdeger deprem yiikli Vix = 24.41 t ve Y yOniinde uygulanan toplam esdeger deprem
yiikli Vty = 25.34 t olarak bulunmustur (Tablo 4.3.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y yoniinde 28.94672
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam donme eylemsizlik

momenti ise 539.76586 t.m*’dir (Tablo 4.4.).

X yoniinde 1. modda (-5.07338), Y yoniinde ise 2. modda (-5.03610) oOtelenme

hareketi maksimumlara ulagmistir (Tablo 4.6).
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Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiiksek modal kiitleye sahip
modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.7).

Modal kiitle katilim oranlari; modal kiitleler toplaminin, bina dogal kiitlesine orani
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde g6z Oniine alinan modal kiitle katilim
oraninin, bina kiitlesinin %90°indan fazla olmasi istenir, boylece yeterli sayida dogal
titresim modunun dinamik analizde goz Oniine alindigindan emin olunur. Bina igin
modal kiitle katilim oranlar1 9. modda biitiin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.8.).

Son asamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yapi hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu gériilmiistiir. Zemin Kat’ta 1 kiris Ileri Hasar Bolgesi'ne

gecmistir. (Tablo 4.9.).
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4.3.2. 3 kath perdeli-cerceveli yap1 (50 yilda asilma olasihig1 %10 olan tasarim

depremi)

3.5m 3.5m 3.5m

Sekil 4.4. 3 Katli Perdeli-Cerceveli Yapi 3 Boyutlu Goriintiisii (50/%10)



Tablo 4.10. 3 Katli Perdeli-Cergeveli Yap1 Metraj ve Maliyet Cetveli (50/%10)

Biitiin Kolonlar : 25 x 30
Biitiin Kirisler : 25 x 40
Perdeler 25 x 210
Perde Orani1 (x/y yoniinde) : %1
Yap1 Agirhgi (Ton) 305.2
Periyot (s) 0.24
MALIYET Metraj| Dirim TL
Fiyat
Beton (m”) 75 105.16 7887
Kalip (m®) 660 16.08 10612.8
Demir (ton) 6.7 1478.75 19907.625
(TL) 28407.4
(TL/m?) 90.18

Tablo 4.11. 3 Katli Perdeli-Cergeveli Yap1 Dinamik Analiz Sonuglar1 (50/%10)
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Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirlig: (W) 305.28 t
Yapr yiiksekligi (Rijit bodrum varsa o kattan 6lgiilen yiikseklik) (Hn) 9.00 m
X yoniinde yap1 tepesinde etki ettirilen ekstra esdeger deprem yuku (AFn-X) 1.14 tf
Y yoniinde yap1 tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 1.14 tf
X yoniinde uygulanan toplam esdeger deprem ytikii (Vt-X) 50.88 tf
Y yoniinde uygulanan toplam esdeger deprem ytikii (Vt-Y) 50.88 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 40.78 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 40.59 tf
Yap1 6nem katsayist I 1.00
X yonii vtB/Vt orant VtB(x) / Vi(x) 0.80
Y yonii VtB/Vt orani VtB(y) / Vi(y) 0.80
Hesaplanan biiyiikliiklere iligkin alt sinir degerleri B 0.80
X yonii deprem yiikii biiyiitme faktorii B Vt(x) / VtB(x) 1.00
Y yonii deprem yiikii biiyiitme faktorii B Vt(y) / VtB(y) 1.00

Tablo 4.12. 3 Katli Perdeli-Cergeveli Yapi Serbestlik Derecelerinde Dogal Kiitleler (50/%10)

Ux Uy Uz Rx Ry Rz
[t] [t] [t] [t m’] [t m’] [t m’]
31.12951 31.12951 0 0 0 574.99453




Tablo 4.13. 3 Katli Perdeli-Cergeveli Yap1 Modal Periyot ve Frekanslart (50/%10)
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Mod Periyot [s] Frekans [Hz] Agisal Frek. Eigen Deg.
[deg/s] [deg’/s?]
1 0.245715 4.069747 25.570977 653.874878
2 0.236171 4.234227 26.604436 707.795991
3 0.147359 6.786171 42.638768 1818.064552
4 0.056216 17.788450 111.768125 12492.113752
5 0.055645 17.971033 112.915330 12749.871751
6 0.033840 29.550824 185.673303 34474.575364
7 0.027065 36.947839 232.150122 53893.678990
8 0.027024 37.003678 232.500964 54056.698460
9 0.016304 61.333987 385.372808 148512.201270
Tablo 4.14. 3 Katli Perdeli-Cergeveli Yapt Modal Katilim Carpanlar1 (50/%10)
Periyot Ux Uy [tfs’] Uz [tfs’] Rz
Mod is] [tfs?] Rx [tfms’] | Ry [tfms’] | [tfms’]
1 0.24572 0.54555 -4.86005 0 0 0 -0.00001
2 0.23617 -4.87666 | -0.54796 0 0 0 -0.00001
3 0.14736 -0.00000 | -0.00000 0 0 0 21.02196
4 0.05622 0.21673 -2.42870 0 0 0 0
5 0.05565 -2.40028 | -0.21082 0 0 0 0
6 0.03384 0 0 0 0 0 10.47745
7 0.02707 -1.11379 0.03593 0 0 0 0
8 0.02702 -0.03516 | -1.12466 0 0 0 0
9 0.01630 0 0 0 0 0 -4.82648
Tablo 4.15. 3 Katli Perdeli-Cergeveli Yap1 Modal Kiitleler (50/%10)
Periyot Ux Uy Uz Rx Ry Rz
Mod | ] [t] [t] [t] [t m’] [t m’] [t m’]
1 0.24572 0.29762 23.62004 0 0 0 0
2 0.23617 23.78180 0.30026 0 0 0 0
3 0.14736 0 0 0 0 0 441.92265
4 0.05622 0.04697 5.89861 0 0 0 0
5 0.05565 5.76137 0.04445 0 0 0 0
6 0.03384 0 0 0 0 0 109.77697
7 0.02707 1.24052 0.00129 0 0 0 0
8 0.02702 0.00124 1.26487 0 0 0 0
9 0.01630 0 0 0 0 0 23.29491




Tablo 4.16. 3 Katli Perdeli-Cergeveli Yap1 Modal Kiitle Katilim Oranlar1 (50/%10)
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Mod (Periyot| Ux Uy Uz Top Top |[TopUz| Rx Ry Rz Top Top |Top Rz
[s] Ux Uy Rx Ry
1 [0.2457 ] 0.0095 | 0.7587 | 0.0000 | 0.0095 [ 0.7587 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 |0.00000
2102361 0.7639 | 0.0096 | 0.0000 | 0.7735 | 0.7684 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.00000
3 | 0.1473 [ 0.0000 | 0.0000 | 0.0000 | 0.7735 | 0.7684 | 0.0000 | 0.0000 | 0.0000 | 0.7685 | 0.0000 | 0.0000 |0.76857
4 10.0562|0.0015 | 0.1894 | 0.0000 | 0.7750 | 0.9579 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.76857
5 ]0.0556 | 0.1850 | 0.0014 | 0.0000 | 0.9601 | 0.9593 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.76857
6 |0.0338 | 0.0000 | 0.0000 | 0.0000 | 0.9601 | 0.9593 | 0.0000 | 0.0000 | 0.0000 | 0.1909 | 0.0000 | 0.0000 |0.95949
7 10.0270 | 0.0398 | 0.0000 | 0.0000 | 0.9999 | 0.9593 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.95949
8 ]0.0270 | 0.0000 | 0.0406 | 0.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.95949
9 ]0.0163 | 0.0000 | 0.0000 | 0.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0405 | 0.0000 | 0.0000 |1.00000
Tablo 4.17. 3 Katli Perdeli-Cergeveli Yap1 Hasar Durumu (CG) (50/%10)
+EX Yiikleme
. . Minimum Belirgin ileri Hasar Gogme
Kat Eleman Tipi wr . gn oy . ocme
Hasar Bolgesi | Hasar Bolgesi Bolgesi Bolgesi
2. KAT Kirigler 13 (%76) 4 (%24)
Kolonlar 8 (%100)
Perdeler 4 (%100)
1. KAT Kirisler 13 (%76) 4 (%24)
Kolonlar 8 (%100)
Perdeler 4 (%100)
ZEMIN KAT Kirisler 13 (%76) 4 (%24)
Kolonlar 8 (%100)
Perdeler 2 (%50) 2 (%50)

3 kath perdeli-cerceveli yap1 i¢in; Boliim 2.1.°de belirtildigi gibi deprem tehlikesi 50

yilda asilma olasilig1 %10 olan tasarim depremine gore analiz yapilmis ve yaklasik

maliyet 90.18 TL/m” olarak hesaplanmustir (Tablo 4.10.).

Binanin 1. mod periyodu 0.245715 s’dir (Tablo 4.13.).

Hareketli yiikler dahil, yap1 toplam agirligi 305.28 t, X ve Y yoniinde uygulanan

toplam esdeger deprem yiikii Vix-ty = 50.88 t olarak bulunmustur (Tablo 4.11.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y y&niinde 31.12591

t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam dénme eylemsizlik

momenti ise 574.99453 t.m*’dir (Tablo 4.12.).




39

X yoniinde 2. modda (-4.87666), Y yoniinde ise 1. modda (-4.86005) otelenme

hareketi maksimumlara ulagsmistir (Tablo 4.14).

Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiiksek modal kiitleye sahip

modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.15).

Modal kiitle katilim oranlari; modal kiitleler toplaminin, bina dogal kiitlesine oranm
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde goz Oniine alman modal kiitle katilim
oraninin, bina kiitlesinin %90’1ndan fazla olmas: istenir, bdylece yeterli sayida dogal
titresim modunun dinamik analizde gz oniine alindigindan emin olunur. Bina i¢in
modal kiitle katilim oranlar1 9. modda biitiin yonlerde %100’e ulastig1 icin, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.16.).

Son agamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yap1 hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu goriilmiistiir. Ileri hasar bdlgesi’ne gecen herhangi bir yapi

eleman1 goriilmemektedir (Tablo 4.17.).
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4.3.3. 5 kath cerceveli yap1 (50 yilda asilma olasihig1 %10 olan tasarim depremi)

3.5m 3.5m 3.5m
[ I [ 1
_ Kl . K2 o7l K3
8L { 52 159 84
sm| Kl K13 K15 K17
| leel X4 Tae] KS o] K6 [,
[s5] 6] 7] El
5m
K10 K12 Kl4 K148
L [s] K7 larol K8 Al K [
80 | 1810+ 1811 1812

Sekil 4.5. 5 Katli Cergeveli Yap1 Kalip Plan1 (50/%10)

Sekil 4.6. 5 Katli Cergeveli Yapt 3 Boyutlu Goriintiisii (50/%10)



Tablo 4.18. 5 Katli Cergeveli Yap1 Metraj ve Maliyet Cetveli (50/%10)

Zemin Kat S6, S7 Kolonlar1 : 35 x 40
Diger Biitiin Kolonlar : 30 x 35
Biitiin Kirigler : 25 x 40
Yap1 Agirhg (Ton) 473.5
Periyot (s) 0.76
MALIYET Metraj| Dirim TL
Fiyat
Beton (m) 107 105.16 | 11252.1
Kalip (m?) 970 16.08 15597.6
Demir (ton) 9.98 1478.75 14757.9
(TL) 41607.6
(TL/m?) 79.25

Tablo 4.19. 5 Katli Cergeveli Yap1 Dinamik Analiz Sonuglar1 (50/%10)
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Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirlig: W) 47352t
Yapr yiiksekligi (Rijit bodrum varsa o kattan 6lgiilen yiikseklik) (Hn) 15.00 m
X yoniinde yap1 tepesinde etki ettirilen ekstra esdeger deprem yuki (AFn-X) 1.05tf
Y yoniinde yapi tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 1.08 tf
X yo6niinde uygulanan toplam esdeger deprem yiikii (Vt-X) 28.09 tf
Y yoniinde uygulanan toplam esdeger deprem yiikii (Vt-Y) 28.82 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 24.66 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 25.07 tf

Yapi1 6nem katsayisi I 1.00

X yonii vtB/Vt orant VtB(x) / Vt(x) 0.88

Y yonii VtB/Vt oram VtB(y) / Vi(y) 0.87

Hesaplanan biiyiikliiklere iliskin alt sinir degerleri B 0.90

X yonii deprem yiikii biiylitme faktori B Vt(x) / VtB(x) 1.03

Y yonii deprem yiikii biiyiitme faktorii B Vi(y) / VtB(y) 1.03

Tablo 4.20. 5 Katli Cerceveli Yapi Serbestlik Derecelerinde Dogal Kiitleler (50/%10)
Ux Uy Uz Rx Ry Rz

[t] [t] [t] [t m’] [t m’] [t m’]

48.28530 48.28530 0 0 0 900.36996




Tablo 4.21. 5 Katli Cerceveli Yap1 Modal Periyot ve Frekanslar1 (50/%10)
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Mod Periyot [s] Frekans [Hz] Agisal Frek. Eigen Deg.
[deg/s] [deg’/s’]
1 0.761496 1.313205 8.251110 68.080809
2 0.737452 1.356020 8.520123 72.592498
3 0.566008 1.766759 11.100875 123.229422
4 0.253160 3.950068 24.819012 615.983353
5 0.240903 4.151049 26.081812 680.260912
6 0.187204 5.341762 33.563280 1126.493768
7 0.152288 6.566521 41.258668 1702.277692
8 0.140870 7.098733 44.602655 1989.396800
9 0.112896 8.857740 55.654821 3097.459084
10 0.111699 8.952611 56.250911 3164.165002
11 0.100333 9.912515 62.282169 3879.068567
12 0.095469 10.474564 65.813628 4331.433691
13 0.083059 12.039622 75.647174 5722.494951
14 0.081212 12.313410 77.367438 5985.720477
15 0.067452 14.825332 93.150311 8676.980462
Tablo 4.22. 5 Katli Cergeveli Yapt Modal Katilim Carpanlari (50/%10)
Periyot Ux Uy [tfs’] | Uz [tfs?] Rz
Mod [s] [tfs?] Rx [tfms’] | Ry [tfms®] |[tfms?]
1 0.76150 -6.38640 0.00001 0 0 0 -0.00000
2 0.73745 -0.00001 | -6.35536 0 0 0 -0.00008
3 0.56601 0 -0.00002 0 0 0 27.70683
4 0.25316 -2.21297 0 0 0 0 0.00000
5 0.24090 0 -2.22771 0 0 0 -0.00000
6 0.18720 0 0 0 0 0 9.33899
7 0.15229 -1.30198 0 0 0 0 0
8 0.14087 0 -1.35893 0 0 0 -0.00000
9 0.11290 -0.84449 0 0 0 0 -0.00001
10 0.11170 -0.00000 0 0 0 0 5.49198
11 0.10088 0 -0.91589 0 0 0 -0.00000
12 0.09547 -0.44014 0 0 0 0 0
13 0.08306 0 0.49639 0 0 0 0
14 0.08121 0 0 0 0 0 3.48516
15 0.06745 0 0 0 0 0 1.78226




Tablo 4.23. 5 Katli Cergeveli Yap1 Modal Kiitleler (50/%10)
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Mod

Periyot
[s]

Ux
[t]

Uy
[t]

Uz

—_—
-
—_—

[t m’]

[t m’]

Rz
[t m’]

— e =
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0.76150
0.73745
0.56601
0.25316
0.24090
0.18720
0.15229
0.14087
0.11290
0.11170
0.10088
0.09547
0.08306
0.08121
0.06745

40.78605
0
0
4.89721
0
0
1.69514
0
0.71316
0
0
0.19373
0
0
0

0
40.39064
0
0
4.96271
0
0
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0
0
0.83886
0
0.24640
0
0
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0
0
767.66855
0
0
87.21677
0
0
0
30.16185
0
0
0
12.14635
3.17644

Tablo 4.24. 5 Katli Cerceveli Yap1 Modal Kiitle Katilim Oranlari (50/%10)

Mod

Periyot| Ux

[s]

Uy Uz

Top
Ux

Top
Uy

TopUz

Rx

Ry

Top
Rx

Top |Top Rz

SO0 NOUTRA W —

et
BB WA —

0.7615
0.7374
0.5660
0.2531
0.2409
0.1872
0.1522
0.1408
0.1129
0.1117
0.1008
0.0954
0.0830
0.0812
0.0674

0.8446
0.0000
0.0000
0.1014
0.0000
0.0000
0.0351
0.0000
0.0147
0.0000
0.0000
0.0040
0.0000
0.0000
0.0000

0.0000
0.8365
0.0000
0.0000
0.1027
0.0000
0.0000
0.0382
0.0000
0.0000
0.0173
0.0000
0.0051
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.8446
0.8446
0.8446
0.9461
0.9461
0.9461
0.9812
0.9812
0.9959
0.9959
0.9959
1.0000
1.0000
1.0000
1.0000

0.0000
0.8365
0.8365
0.8365
0.9392
0.9392
0.9392
0.9775
0.9775
0.9775
0.9949
0.9949
1.0000
1.0000
1.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.8526
0.0000
0.0000
0.0968
0.0000
0.0000
0.0000
0.0335
0.0000
0.0000
0.0000
0.0134
0.0035

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.00000
0.00000
0.85261
0.85261
0.85261
0.94948
0.94948
0.94948
0.94948
0.98298
0.98298
0.98298
0.98298
0.99647
1.00000




Tablo 4.25. 5 Katli Cergeveli Yap1 Hasar Durumu (CG) (50/%10)
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+EX Yiikleme
. Minimum Belirgin Ileri Hasar Gocme
Kat Eleman Tipi Hasar Bolgesi | Hasar Bgiilgesi Bolgesi Biilcgesi
4. KAT Kirigler 17 (%100)
Kolonlar 12 (%100)
3. KAT Kirigler 9 (%53) 8 (%47)
Kolonlar 12 (%100)
2. KAT Kirigler 8 (%47) 9 (%53)
Kolonlar 12 (%100)
1. KAT Kirisler 8 (%47) 7 (%41) 2 (%12)
Kolonlar 12 (%100)
ZEMIN KAT Kirisler 8 (%47) 6 (%35) 3 (%18)
Kolonlar 12 (%100)

5 kath ¢ergeveli yapi i¢in; Boliim 2.1.°de belirtildigi gibi deprem tehlikesi 50 yilda
asilma olasilig1 %10 olan tasarim depremine gore analiz yapilmis ve yaklasik maliyet
79.25 TL/m* olarak hesaplanmistir. Aym deprem tehlikesinde, 3 katli gerceveli yapi
ile ayn1 maliyete sahip oldugu goriilmiistiir (Tablo 4.18.).

Binanin 1. mod periyodu 0.761496 s’dir (Tablo 4.21.).

Hareketli ytikler dahil, yap1 toplam agirligi 473.52 t, X yoniinde uygulanan toplam
esdeger deprem yiikli Vix = 28.09 t ve Y yOniinde uygulanan toplam esdeger deprem
yukii Vty = 28.82 t olarak bulunmustur (Tablo 4.19.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y y&niinde 48.28530
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam donme eylemsizlik

momenti ise 900.36996 t.m*’dir (Tablo 4.20.).

X yo6niinde 1. modda (-6.38640), Y yoniinde ise 2. modda (-6.35536) Otelenme

hareketi maksimumlara ulagmigtir (Tablo 4.22.).

Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiliksek modal kiitleye sahip

modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.23.).
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Modal kiitle katilim oranlar1; modal kiitleler toplaminin, bina dogal kiitlesine orani
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde gz Oniine aliman modal kiitle katilim
oraninin, bina kiitlesinin %90’indan fazla olmasi istenir, boylece yeterli sayida dogal
titresim modunun dinamik analizde goz Oniine alindigindan emin olunur. Bina igin
modal kiitle katilim oranlar1 15. modda biitlin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.24.).

Son asamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yapi hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu gériilmiistiir. Zemin Kat’ta 3, 1. Kat’ta 2 kiris Ileri Hasar

Bolgesi’ne gegmistir (Tablo 4.25.).
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4.3.4. 5 kath perdeli-cerceveli yap1 (50 yilda asilma olasihig1 %10 olan tasarim

depremi)
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Sekil 4.8. 5 Katli Perdeli-Cergeveli Yapi 3 Boyutlu Goriintiisii (50/%10)



Tablo 4.26. 5 Katli Perdeli-Cergeveli Yap1 Metraj ve Maliyet Cetveli (50/%10)

Biitiin Katlar S4, S5 Kolonlar1 : 30 x 35

Diger Biitiin Kolonlar : 25 x 30

Biitiin Kirigler : 25 x 40

Perdeler : 25 x 210

Perde Orani1 (x/y yoniinde) : % 1

Yapi1 Agirhg (Ton) 510.4
Periyot (s) 0.45
MALIYET Metraj| Dirim TL
Fiyat
Beton (m) 126 105.16 | 13250.16
Kalip (m?) 1106 16.08 17784.48
Demir (ton) 11.43 1478.75 |16902.11
(TL) 47936.8
(TL/m?) 91.31

Tablo 4.27. 5 Katli Perdeli-Cergeveli Yap1 Dinamik Analiz Sonuglar1 (50/%10)

Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirligi W) 510.44 t
Yapr yliksekligi (Rijit bodrum varsa o kattan 6lgiilen yiikseklik) (Hn) 15.00 m
X yoniinde yap1 tepesinde etki ettirilen ekstra esdeger deprem yiiki (AFn-X) 2.351tf
Y yoniinde yapi tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 2.27tf
X yoniinde uygulanan toplam esdeger deprem yiiki Vt-X) 62.57 tf
Y yoniinde uygulanan toplam esdeger deprem yiikii (Vt-Y) 60.53 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 48.76 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 4730 tf
Yap1 onem katsayist I 1.00
X yonii vtB/Vt orani VtB(x) / Vt(x) 0.78
Y y6nii VtB/Vt orani VtB(y) / Vt(y) 0.78
Hesaplanan biiyiikliiklere iliskin alt sinir degerleri B 0.90
X yo6nii deprem yiikii biiytitme faktori B Vi(x) / VtB(x) 1.15
Y yonii deprem yiikii biiyiitme faktorii B Vi(y) / ViB(y) 1.15

Tablo 4.28. 5 Katli Perdeli-Cergeveli Yapi Serbestlik Derecelerinde Dogal Kiitleler (50/%10)

Ux Uy Uz Rx Ry Rz
[t] [t] [t] [t m’] [t m’] [t m’]
52.05073 52.05073 0 0 0 961.43109




Tablo 4.29. 5 Katli Perdeli-Cergeveli Yap1 Modal Periyot ve Frekanslart (50/%10)
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Mod Periyot [s] Frekans [Hz] Agisal Frek. Eigen Deg.
[deg/s] [deg’/s’]
1 0.459100 2.178173 13.685866 187.302915
2 0.440493 2.270185 14.263993 203.461503
3 0.278138 3.595341 22.590194 510.316879
4 0.115995 8.621065 54.167752 2934.145319
5 0.113348 8.822359 55.432514 3072.763577
6 0.070261 14.232643 89.426331 7997.068657
7 0.051141 19.553761 122.859905 15094.556245
8 0.050761 19.700163 123.779773 15321.432164
9 0.031192 32.059025 201.432797 40575.171759
10 0.031176 32.076013 201.539535 40618.184002
11 0.030927 32.334434 203.163238 41275.301449
12 0.023847 41.934696 263.483469 69423.538383
13 0.023761 42.085074 264.428316 69922.334497
14 0.018855 53.036713 333.239498 111048.562771
15 0.014380 69.541674 436.943222 190919.378965
Tablo 4.30. 5 Katli Perdeli-Cergeveli Yap1 Modal Katilim Carpanlari (50/%10)
Periyot Ux Uy [tfs’] Uz [tfs?] Rz
Mod [s] [tfs?] Rx [tfms?] Ry [tfms?] [tfms?]
1 0.45910 1.37037 -6.05566 0 0 0 -0.00001
2 0.44049 -6.07302 -1.38044 0 0 0 -0.00002
3 0.27814 -0.00000 -0.00000 0 0 0 26.67908
4 0.11599 0.38250 -2.90016 0 0 0 -0.00000
5 0.11335 -2.88317 -0.35675 0 0 0 0.00000
6 0.07026 0 0 0 0 0 12.58084
7 0.05114 0.08126 -1.80508 0 0 0 0
8 0.05076 -1.78465 | -0.08039 0 0 0 0
9 0.03119 -1.12016 0.23115 0 0 0 -0.00001
10 0.03118 -0.22833 | -1.13025 0 0 0 0
11 0.03093 0.00000 0 0 0 0 -7.78101
12 0.02385 0.57775 -0.00250 0 0 0 0
13 0.02376 0.00232 0.58329 0 0 0 0
14 0.01885 0 0 0 0 0 -4.95842
15 0.01438 0 0 0 0 0 -2.50000




Tablo 4.31. 5 Katli Perdeli-Cergeveli Yap1 Modal Kiitleler (50/%10)
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Mod

Periyot
[s]

Ux
[t]

Uy
[t]

Uz
[t]

Rx
[t m’]

[t m’]

Rz
[t m’]

— e =
iy ir il SR e =SIN-J- IR - NV YU S

0.45910
0.44049
0.27814
0.11599
0.11335
0.07026
0.05114
0.05076
0.03119
0.03118
0.03093
0.02385
0.02376
0.01885
0.01438

1.87793
36.88157
0
0.14631
8.31264
0
0.00660
3.18497
1.25477
0.05214
0
0.33380
0.00001
0
0

36.67103
1.90560
0
8.41094
0.12727
0
3.25830
0.00646
0.05343
1.27746
0
0.00001
0.34023
0
0

SO DD OO O0O
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0
0
711.77352
0
0
158.27755
0
0
0
0
60.54412
0
0
24.58588
6.25002

Tablo 4.32. 5 Katli Perdeli-Cergeveli Yap1 Modal Kiitle Katilim Oranlar1 (50/%10)

Mod

Periyot| Ux

[s]

Uy Uz

Top
Ux

Top
Uy

TopUz

Rx

Ry

Rz

Top
Rx

Top |Top Rz

e R e Y T S

—
B W=

—_
W

0.4591
0.4404
0.2781
0.1159
0.1133
0.0702
0.0511
0.0507
0.0311
0.0311
0.0309
0.0238
0.0237
0.0188
0.0143

0.0360
0.7085
0.0000
0.0028
0.1597
0.0000
0.0001
0.0611
0.0241
0.0010
0.0000
0.0064
0.0000
0.0000
0.0000

0.7045
0.0366
0.0000
0.1615
0.0024
0.0000
0.0626
0.0001
0.0010
0.0245
0.0000
0.0000
0.0065
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0360
0.7446
0.7446
0.7474
0.9071
0.9071
0.9072
0.9684
0.9925
0.9935
0.9935
1.0000
1.0000
1.0000
1.0000

0.7045
0.7411
0.7411
0.9027
0.9051
0.9051
0.9677
0.9678
0.9689
0.9934
0.9934
0.9934
1.0000
1.0000
1.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.7403
0.0000
0.0000
0.1646
0.0000
0.0000
0.0000
0.0000
0.0629
0.0000
0.0000
0.0255
0.0065

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.7403
0.7403
0.7403
0.9049
0.9049
0.9049
0.9049
0.9049
0.9679
0.9679
0.9679
0.9935
1.0000
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Tablo 4.33. 5 Katli Perdeli-Cergeveli Yap1 Hasar Durumu (CG) (50/%10)

+EX Yiikleme
. Minimum Belirgin Ileri Hasar Gocme
Kat Fleman Tipi Hasar Bolgesi | Hasar Bolgesi Bolgesi Bolgesi
4. KAT Kirisler 14 (%82) 3 (%18)
Kolonlar 8 (%100)
Perdeler 4 (%100)
3. KAT Kirisler 13 (%76) 4 (%24)
Kolonlar 8 (%100)
Perdeler 4 (%100)
2. KAT Kirisler 12 (%71) 5 (%29)
Kolonlar 8 (%100)
Perdeler 4 (%100)
1. KAT Kirigler 11 (%65) 6 (%35)
Kolonlar 8 (%100)
Perdeler 3 (%75) 1 (%25)
ZEMIN KAT Kirigler 12 (%71) 5 (%29)
Kolonlar 8 (%100)
Perdeler 2 (%50) 2 (%50)

5 kath perdeli-gergeveli yapi i¢in; Bolim 2.1.°de belirtildigi gibi deprem tehlikesi 50
yilda agilma olasiligt %10 olan tasarim depremine gore analiz yapilmis ve yaklasik

maliyet 91.31 TL/m? olarak hesaplanmistir (Tablo 4.26.).
Binanin 1. mod periyodu 0.459100 s’dir (Tablo 4.29.).

Hareketli ytikler dahil, yap1 toplam agirligi 510.44 t, X yoniinde uygulanan toplam
esdeger deprem yiikii Vix = 62.57 t, Y yOniinde uygulanan toplam esdeger deprem
yukii Vty = 60.53 t olarak bulunmustur (Tablo 4.27.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y y&niinde 52.05073
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam dénme eylemsizlik

momenti ise 961.43109 t.m*’dir (Tablo 4.28.).

X yo6niinde 2. modda (-6.07302), Y yoniinde ise 1. modda (-6.05566) Otelenme

hareketi maksimumlara ulagmistir (Tablo 4.20.).

Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiliksek modal kiitleye sahip

modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.31.).



51

Modal kiitle katilim oranlar1; modal kiitleler toplaminin, bina dogal kiitlesine orani
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde gz Oniine aliman modal kiitle katilim
oraninin, bina kiitlesinin %90’indan fazla olmasi istenir, boylece yeterli sayida dogal
titresim modunun dinamik analizde goz Oniine alindigindan emin olunur. Bina igin
modal kiitle katilim oranlar1 15. modda biitlin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.32.).

Son asamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yapi hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu goriilmiistiir. Ileri hasar bolgesi’ne gegen herhangi bir yapi

eleman1 goriilmemektedir (Tablo 4.33.).
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4.3.5. 8 kath cerceveli yap1 (50 yilda asilma olasihig1 %10 olan tasarim depremi)
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Tablo 4.34. 8 Katli Cerceveli Yap1 Metraj ve Maliyet Cetveli (50/%10)

Biitiin Katlar S6, S7 Kolonlar1 : 40 x 50
Biitiin Katlar S5, S8 Kolonlari : 35 x 45
Diger Biitiin Kolonlar : 30 x 35
Biitiin Kirisler : 25 x 40
Yap1 Agirhgi (Ton) 770.9
Periyot (s) 1.07
MALIYET Metraj| Sirim TL
Fiyat
Beton (m") 178 105.16 | 18718.5
Kalip (m?) 1584 16.08 | 25470.7
Demir (ton) 17.33 1478.75 | 25626.7
(TL) 69815.9
(TL/m?) 83.11

Tablo 4.35. 8 Katli Cerceveli Yap1 Dinamik Analiz Sonuglar1 (50/%10)

Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirligi W) 77091 t
Yap1 yiiksekligi (Rijit bodrum varsa o kattan 6lgiilen yiikseklik) (Hn) 24.00 m
X yoniinde yap1 tepesinde etki ettirilen ekstra esdeger deprem yuki (AFn-X) 2.08 tf
Y yoniinde yap1 tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 2.13 tf
X yoniinde uygulanan toplam esdeger deprem yiikii (Vt-X) 34.60 tf
Y yoniinde uygulanan toplam esdeger deprem yiikii (Vt-Y) 3557 tf
X yo6niinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 30.27 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 30.88 tf
Yapi1 6nem katsayisi I 1.00
X yo6nii vtB/Vt orant VitB(x) / Vt(x) 0.87
Y yonii VtB/Vt orami VtB(y) / Vi(y) 0.87
Hesaplanan biiyiikliiklere iliskin alt sinir degerleri B 0.80
X yoni deprem yiikil biiytitme faktorii B Vt(x) / VtB(x) 0.91
Y yonii deprem yiikil biiyiitme faktorii B Vi(y) / VtB(y) 0.92

Tablo 4.36. 8 Katli Cerceveli Yapi Serbestlik Derecelerinde Dogal Kiitleler (50/%10)

Ux Uy Uz Rx Ry Rz
[t] [t] [t] [t m?] [t m’] [t m’]

78.61106 78.61106 0 0 0 1472.94213




Tablo 4.37. 8 Katli Cerceveli Yap1 Modal Periyot ve Frekanslar1 (50/%10)
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Mod Periyot [s] Frekans [Hz] Aqisal Frek. Eigen Deg.
[deg/s] [deg’/s?]

1 1.079221 0.926594 5.821963 33.895255
2 1.042709 0.959041 6.025831 36.310638
3 0.838242 1.192973 7.495671 56.185082
4 0.355053 2.816485 17.696494 313.165901
5 0.338929 2.950470 18.538351 343.670460
6 0.276936 3.610940 22.688204 514.754516
7 0.206653 4.839037 30.404565 924.437568
8 0.193471 5.168721 32.476029 1054.692472
9 0.163515 6.115638 38.425689 1476.533583
10 0.145806 6.858430 43.092786 1856.988164
11 0.132989 7.519432 47.245987 2232.183321
12 0.114998 8.695778 54.637185 2985.222012
13 0.112804 8.864927 55.699979 3102.487612
14 0.099974 10.002627 62.848359 3949.916262
15 0.093248 10.724087 67.381428 4540.256774
16 0.088562 11.291564 70.946988 5033.475048
17 0.081496 12.270506 77.097866 5944.080965
18 0.080389 12.439518 78.159798 6108.954084

Tablo 4.38. 8 Katli Cergeveli Yapt Modal Katilim Carpanlari (50/%10)

Periyot [s] |Ux[tfs?] |UyI[tfs’] | Uz [tfs?] Rz
Mod Rx [tfms’] | Ry [tfms’] | [tfms?]

1 1.07922 | -8.05945 | 0.00001 0 0 0 0.00005
2 1.04271 | -0.00001 | -8.01370 0 0 0 0.00013
3 0.83824 | -0.00001 | -0.00003 0 0 0 -35.03572
4 0.35505 | -2.84802 0 0 0 0 0.00000
5 0.33893 0 -2.86273 0 0 0 0.00001
6 0.27694 0 -0.00000 0 0 0 -11.83613
7 0.20665 | -1.65647 0 0 0 0 0
8 0.19347 0 -1.70352 0 0 0 0
9 0.16352 0 0 0 0 0 -7.15139
10 0.14581 | -1.17261 0 0 0 0 -0.00000
11 0.13299 0 1.23923 0 0 0 0
12 0.11500 0 0 0 0 0 -5.10382
13 0.11280 | -0.87431 0 0 0 0 -0.00000
14 0.09997 0 0.95065 0 0 0 0
15 0.09325 | -0.64790 0 0 0 0 0
16 0.08856 0 0 0 0 0 3.85438
17 0.08150 0.43816 0 0 0 0 0
18 0.08039 0 -0.72631 0 0 0 0




Tablo 4.39. 8 Katli Cerceveli Yap1 Modal Kiitleler (50/%10)
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[s]
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Uy
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[t m’]
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1.07922

1.04271
0.83824
0.35505
0.33893
0.27694
0.20665
0.19347
0.16352
0.14581
0.13299
0.11500
0.11280
0.09997
0.09325
0.08856
0.08150
0.08039

64.95471

0

0
8.11121

0

0
2.74388

0

0
1.37502

0

0
0.76441

0
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0
0.19198

0

0
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0
0
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0
0
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0
0
1.53570
0
0
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0
0
0
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Tablo 4.40. 8 Katli Cerceveli Yap1 Modal Kiitle Katilim Oranlari (50/%10)

Mod

Periyot| Ux

[s]

Uy Uz

Top
Ux

Top
Uy

TopUz

Rx

Ry

Top

Top |Top Rz

OO0 N AW~

1.0792
1.0427
0.8382
0.3550
0.3389
0.2769
0.2066
0.1934
0.1635
0.1458
0.1329
0.1150
0.1128
0.0999
0.0932
0.0885
0.0815
0.0803

0.8262
0.0000
0.0000
0.1031
0.0000
0.0000
0.0349
0.0000
0.0000
0.0174
0.0000
0.0000
0.0097
0.0000
0.0053
0.0000
0.0024
0.0000

0.0000
0.8169
0.0000
0.0000
0.1042
0.0000
0.0000
0.0369
0.0000
0.0000
0.0195
0.0000
0.0000
0.0115
0.0000
0.0000
0.0000
0.0067

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.8262
0.8262
0.8262
0.9294
0.9294
0.9294
0.9643
0.9643
0.9643
0.9818
0.9818
0.9818
0.9915
0.9915
0.9969
0.9969
0.9993
0.9993

0.0000
0.8169
0.8169
0.8169
0.9211
0.9211
0.9211
0.9580
0.9580
0.9580
0.9776
0.9776
0.9776
0.9891
0.9891
0.9891
0.9891
0.9958

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.8333
0.0000
0.0000
0.0951
0.0000
0.0000
0.0347
0.0000
0.0000
0.0176
0.0000
0.0000
0.0000
0.0100
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.8333
0.8333
0.8333
0.9284
0.9284
0.9284
0.9632
0.9632
0.9632
0.9808
0.9808
0.9808
0.9808
0.9909
0.9909
0.9909
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Tablo 4.41. 8 Katli Cergeveli Yap1 Hasar Durumu (CG) (50/%10)

+EX Yiikleme
.. Minimum Belirgin Ileri Hasar Gogme
Kat Eleman Tipi Hasar Bolgesi | Hasar Bgiilgesi Bolgesi Biilcgesi
7. KAT Kirigler 17 (%100)
Kolonlar 12 (%100)
6. KAT Kirigler 14 (%82) 3 (%18)
Kolonlar 12 (%100)
5. KAT Kirigler 8 (%47) 9 (%53)
Kolonlar 12 (%100)
4. KAT Kirigler 8 (%47) 9 (%53)
Kolonlar 12 (%100)
3. KAT Kirigler 8 (%47) 6 (%35) 3 (%18)
Kolonlar 12 (%100)
2. KAT Kirigler 8 (%47) 5 (%29) 4 (%24)
Kolonlar 12 (%100)
1. KAT Kirigler 8 (%47) 5 (%29) 4 (%24)
Kolonlar 12 (%100)
ZEMIN KAT Kirigler 8 (%47) 5 (%29) 4 (%24)
Kolonlar 12 (%100)

8 katl ¢ergeveli yapi icin; Boliim 2.1.’de belirtildigi gibi deprem tehlikesi 50 yilda
asilma olasilig1 %10 olan tasarim depremine gore analiz yapilmis ve yaklasik maliyet

83.11 TL/m? olarak hesaplanmistir (Tablo 4.34.).

Binanin 1. mod periyodu 1.079221 s’dir (Tablo 4.37.).

Hareketli yiikler dahil, yap1 toplam agirligr 770.91 t, X yoniinde uygulanan toplam
esdeger deprem yliikii Vix = 34.60 t ve Y yOniinde uygulanan toplam esdeger deprem
yiikii Vty = 35.57 t olarak bulunmustur (Tablo 4.35.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y ydniinde 78.61106
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam dénme eylemsizlik

momenti ise 1472.94213 t.m”>dir (Tablo 4.36.).

X yoniinde 1. modda (-8.05945), Y yoniinde ise 2. modda (-8.01370) 6telenme

hareketi maksimumlara ulagsmistir (Tablo 4.38.).
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Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiiksek modal kiitleye sahip
modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.39.).

Modal kiitle katilim oranlari; modal kiitleler toplaminin, bina dogal kiitlesine orani
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde g6z Oniine alinan modal kiitle katilim
oraninin, bina kiitlesinin %90°indan fazla olmasi istenir, boylece yeterli sayida dogal
titresim modunun dinamik analizde goz Oniine alindigindan emin olunur. Bina igin
modal kiitle katilim oranlar1 18. modda biitlin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.40.).

Son asamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yapi hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu gorilmiistiir. Zemin, 1. ve 2. Kat’ta 4, 3. Kat’ta 3 olmak

iizere toplamda 15 kiris ileri Hasar Bolgesi’ne ge¢mistir (Tablo 4.41.).
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4.3.6. 8 kath perdeli-cerceveli yap1 (50 yilda asilma olasihigr %10 olan tasarim

depremi)
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Sekil 4.11. 8 Katli Perdeli-Cergeveli Yapi Kalip Plan1 (50/%10)
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Sekil 4.12. 8 Katli Perdeli-Cergeveli Yap: 3 Boyutlu Goriintiisii (50/%10)



Tablo 4.42. 8 Katli Perdeli-Cergeveli Yap1 Metraj ve Maliyet Cetveli (50/%10)

Biitiin Katlar S4, S5 Kolonlar1 : 40 x 45
Diger Biitiin Kolonlar : 35 x 40
Biitiin Kirigler : 25 x 40
Perdeler : 25 x 210
Perde Orani1 (x/y yoniinde) : % 1
Yap1 Agirhg (Ton) 843.7
Periyot (s) 0.72
MALIYET Metraj| Dirim TL
Fiyat
Beton (m”) 214 105.16 | 22504.24
Kalip (m?) 1839 16.08 29571.12
Demir (ton) 20.76 1478.75 |30698.85
(TL) 82774.2
(TL/m?) 98.54

Tablo 4.43. 8 Katli Perdeli-Cergeveli Yap1 Dinamik Analiz Sonuglar1 (50/%10)

59

Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirlig: (W) 843.72 t
Yap1 yiiksekligi (Rijit bodrum varsa o kattan 6lgiilen yiikseklik) (Hn) 24.00 m
X yoniinde yap1 tepesinde etki ettirilen ekstra esdeger deprem yiikii (AFn-X) 4.46 tf
Y yoniinde yap1 tepesine etki ettirilen ekstra esdeger deprem yiiki (AFn-Y) 4.17tf
X yoniinde uygulanan toplam esdeger deprem yiiki (Vt-X) 74.39 tf
Y yoniinde uygulanan toplam esdeger deprem yiikii (Vt-Y) 69.52 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 59.96 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 56.30 tf
Yap1 6nem katsayist I 1.00
X yonii vtB/Vt orant VitB(x) / Vt(x) 0.81
Y y6nii VtB/Vt orani VitB(y) / Vt(y) 0.81
Hesaplanan biiyiikliiklere iliskin alt sinir degerleri B 0.90
X yo6nii deprem ylikii biiyiitme faktori B Vt(x) / VtB(x) 1.12
Y yonii deprem yiikii biiyiitme faktorii B Vi(y) / ViB(y) 1.11

Tablo 4.44. 8 Katli Perdeli-Cergeveli Yapi Serbestlik Derecelerinde Dogal Kiitleler (50/%10)

Ux Uy Uz Rx Ry Rz
[t] [t] [t] [t m?] [t m’] [t m?]
86.03578 86.03578 0 0 0 1619.49813




Tablo 4.45. 8 Katli Perdeli-Cergeveli Yap1 Modal Periyot ve Frekanslart (50/%10)
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Mod Periyot [s] Frekans [Hz] Aqisal Frek. Eigen Deg.
[deg/s] [deg’/s?]
1 0.723693 1.381801 8.682109 75.379019
2 0.664917 1.503947 9.449580 89.294570
3 0.431642 2.316737 14.556487 211.891312
4 0.206677 4.838469 30.401000 924.220794
5 0.193102 5.178601 32.538110 1058.728573
6 0.125196 7.987460 50.186691 2518.703927
7 0.098725 10.129131 63.643210 4050.458202
8 0.094544 10.577110 66.457940 4416.657797
9 0.060525 16.522146 103.811703 10776.869741
10 0.058413 17.119393 107.564316 11570.082170
11 0.057252 17.466722 109.746650 12044.327221
12 0.039709 25.183133 158.230291 25036.825132
13 0.039441 25.354576 159.307502 25378.880055
14 0.035910 27.847394 174.970338 30614.619169
15 0.030095 33.228209 208.778994 43588.668425
16 0.030052 33.275954 209.078988 43714.023228
17 0.025016 39.974927 251.169877 63086.307026
18 0.024858 40.228594 252.763709 63889.492336
Tablo 4.46. 8 Katli Perdeli-Cergeveli Yap1 Modal Katilim Carpanlar1 (50/%10)
Periyot | Ux [tfs’] Uy Uz Rz
Mod [s] [tfs?] [tfs?] Rx [tfms’] | Ry [tfms?] [tfms?]
1 0.72369 0.58512 -8.01993 0 0 0 0.00002
2 0.66492 -8.04296 | -0.59747 0 0 0 0.00007
3 0.43164 -0.00002 | -0.00001 0 0 0 -35.01838
4 0.20668 -0.18726 3.33780 0 0 0 -0.00001
5 0.19310 3.34990 0.15720 0 0 0 -0.00000
6 0.12520 0 0 0 0 0 -14.21819
7 0.09873 0.04373 -2.18387 0 0 0 0
8 0.09454 -2.13055 -0.03988 0 0 0 0
9 0.06052 0 0 0 0 0 -9.46111
10 0.05841 -0.02534 1.61760 0 0 0 0
11 0.05725 1.58431 0.02404 0 0 0 0
12 0.03971 0.01900 -1.22657 0 0 0 0
13 0.03944 -1.20253 -0.01885 0 0 0 0
14 0.03591 0 0 0 0 0 -7.00793
15 0.03009 -0.89184 0.02879 0 0 0 0
16 0.03005 -0.02797 | -0.90943 0 0 0 0
17 0.02502 -0.60019 0.00148 0 0 0 -0.00000
18 0.02486 -0.00134 | -0.61315 0 0 0 0




Tablo 4.47. 8 Katli Perdeli-Cergeveli Yap1 Modal Kiitleler (50/%10)
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Periyot Ux Uy Uz Rx Ry Rz
Mod | s [t] [t] [t] [t m’] [t m’] [t m’]
1 0.72369 0.34236 64.31936 0 0 0 0
2 0.66492 64.68915 0.35697 0 0 0 0
3 0.43164 0 0 0 0 0 1226.28672
4 0.20668 0.03507 11.14090 0 0 0 0
5 0.19310 11.22186 0.02471 0 0 0 0
6 0.12520 0 0 0 0 0 202.15707
7 0.09873 0.00191 4.76927 0 0 0 0
8 0.09454 4.53926 0.00159 0 0 0 0
9 0.06052 0 0 0 0 0 89.51253
10 0.05841 0.00064 2.61664 0 0 0 0
11 0.05725 2.51004 0.00058 0 0 0 0
12 0.03971 0.00036 1.50448 0 0 0 0
13 0.03944 1.44607 0.00036 0 0 0 0
14 0.03591 0 0 0 0 0 49.11102
15 0.03009 0.79538 0.00083 0 0 0 0
16 0.03005 0.00078 0.82705 0 0 0 0
17 0.02502 0.36023 0.00000 0 0 0 0
18 0.02486 0.00000 0.37595 0 0 0 0
Tablo 4.48. 8 Katli Perdeli-Cergeveli Yap1 Modal Kiitle Katilim Oranlar1 (50/%10)
Mod |Periyot| Ux Uy Uz Top Top |TopUz| Rx Ry Rz Top Top |Top Rz
[s] Ux Uy Rx Ry
1 0.7236 { 0.0039 | 0.7475 | 0.0000 [ 0.0039 | 0.7475 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 {0.00000
2 0.6649 [ 0.7518 | 0.0041 | 0.0000 [ 0.7558 | 0.7517 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.00000
3 0.4316 { 0.0000 | 0.0000 | 0.0000 [ 0.7558 | 0.7517 | 0.0000 | 0.0000 | 0.0000 | 0.7572 | 0.0000 | 0.0000 |0.75720
4 0.2066 | 0.0004 | 0.1294 | 0.0000 [ 0.7562 | 0.8812 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.75720
5 0.1931 { 0.1304 | 0.0002 | 0.0000 [ 0.8867 | 0.8815 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.75720
6 0.1252 { 0.0000 | 0.0000 | 0.0000 | 0.8867 | 0.8815 [ 0.0000 | 0.0000 | 0.0000 | 0.1248 | 0.0000 | 0.0000 | 0.88203
7 0.0987 { 0.0000 | 0.0554 | 0.0000 | 0.8867 | 0.9369 [ 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.88203
8 0.0945 { 0.0527 | 0.0000 | 0.0000 | 0.9394 | 0.9369 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.88203
9 0.0605 { 0.0000 | 0.0000 | 0.0000 [ 0.9394 | 0.9369 | 0.0000 | 0.0000 | 0.0000 | 0.0552 | 0.0000 | 0.0000 | 0.93730
10 0.0584 { 0.0000 | 0.0304 | 0.0000 [ 0.9395 | 0.9673 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.93730
11 0.0572 { 0.0291 | 0.0000 | 0.0000 [ 0.9686 | 0.9673 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.93730
12 0.0397 { 0.0000 | 0.0174 | 0.0000 [ 0.9686 | 0.9848 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.93730
13 0.0394 [ 0.0168 | 0.0000 | 0.0000 [ 0.9854 | 0.9848 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.93730
14 0.0359 { 0.0000 | 0.0000 | 0.0000 | 0.9854 | 0.9848 [ 0.0000 | 0.0000 | 0.0000 | 0.0303 | 0.0000 [ 0.0000 | 0.96763
15 0.0300 { 0.0092 | 0.0000 | 0.0000 | 0.9947 | 0.9848 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 |0.96763
16 0.0300 { 0.0000 | 0.0096 | 0.0000 | 0.9947 | 0.9945 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 |0.96763
17 0.0250 { 0.0041 | 0.0000 | 0.0000 | 0.9989 | 0.9945 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.96763
18 0.0248 | 0.0000 | 0.0043 | 0.0000 [ 0.9989 | 0.9988 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.96763
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Tablo 4.49. 8 Katli Perdeli-Cergeveli Yap1 Hasar Durumu (CG) (50/%10)

+EXYiikleme
. . Minimum Belirgin Ileri Hasar Gocme
Kat Eleman Tipi Hasar Bolgesi | Hasar Bgiilgesi Bolgesi Biilggesi

7. KAT Kirigler 15 (%88) 2 (%12)
Kolonlar 8 (%100)
Perdeler 4 (%100)

6. KAT Kirigler 13 (%76) 4 (%24)
Kolonlar 8 (%100)
Perdeler 4 (%100)

5. KAT Kirisler 13 (%76) 4 (%24)
Kolonlar 8 (%100)
Perdeler 4 (%100)

4. KAT Kirisler 10 (%59) 7 (%41)
Kolonlar 8 (%100)
Perdeler 4 (%100)

3. KAT Kirisler 8 (%47) 9 (%53)

Kolonlar 5 (%63) 3 (%38)

Perdeler 3 (%75) 1 (%25)

2. KAT Kirisler 8 (%47) 9 (%53)
Kolonlar 8 (%100)
Perdeler 4 (%100)

1. KAT Kirisler 8 (%47) 9 (%53)
Kolonlar 8 (%100)
Perdeler 4 (%100)

ZEMIN KAT Kirisler 8 (%47) 9 (%53)
Kolonlar 8 (%100)

Perdeler 2 (%50) 2 (%50)

8 katl1 perdeli-cergeveli yapi igin; Boliim 2.1.°de belirtildigi gibi deprem tehlikesi 50
yilda asilma olasilig1 %10 olan tasarim depremine gore analiz yapilmis ve yaklasik

maliyet 98.54 TL/m’ olarak hesaplanmustir (Tablo 4.42.).

Binanin 1. mod periyodu 0.723693 s’dir (Tablo 4.45.).

Hareketli yiikler dahil, yap1 toplam agirligr 843.72 t, X yoniinde uygulanan toplam
esdeger deprem yiikii Vix = 74.39 t, Y yoniinde uygulanan toplam esdeger deprem
yikil Vty = 69.52 t olarak bulunmustur (Tablo 4.43.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y y&niinde 86.03578
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam donme eylemsizlik

momenti ise 1619.49813 t.m”>dir (Tablo 4.44.).
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X yoniinde 2. modda (-8.04296), Y yoniinde ise 1. modda (-8.01993) oGtelenme

hareketi maksimumlara ulagsmistir (Tablo 4.46.).

Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiiksek modal kiitleye sahip
modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.47.).

Modal kiitle katilim oranlari; modal kiitleler toplaminin, bina dogal kiitlesine oranm
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde goz Oniine alman modal kiitle katilim
oraninin, bina kiitlesinin %90’1ndan fazla olmas: istenir, bdylece yeterli sayida dogal
titresim modunun dinamik analizde gz oniine alindigindan emin olunur. Bina i¢in
modal kiitle katilim oranlar1 18. modda biitiin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.48.).

Son agamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yap1 hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu goriilmiistiir. Ileri hasar bdlgesi’ne gecen herhangi bir yapi

eleman1 goriilmemektedir (Tablo 4.49.).
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4.3.7. 3 kath cerceveli yap1 (50 yilda asilma olasihig1 %2 olan ender deprem)

3.5m 3.5m 3.5m
[ T [ 1
3 Kl el K2 . K3
st El Bl 54
5m K11 K13 K15 K17
| < | K4 Mar | K5 [er] Ké e
[ss] [56] [s7] (s3]
5m
K10 K12 Kl4 K16
| ] K7 Tainl K8 1 K9 ot
89 ¢ 1510t 1811} 1812

Sekil 4.13. 3 Kath Cergeveli Yap1 Kalip Plan1 (50/%2)

Sekil 4.14. 3 Kath Cergeveli Yapi 3 Boyutlu Goriintiisii (50/%2)
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Tablo 4.50. 3 Katli Cerceveli Yap1 Metraj ve Maliyet Cetveli (50/%2)

Biitiin Kolonlar : 30 x 35
Biitiin Kirigler : 25 x 40
Yap1 Agirhgi (Ton) 283.8
Periyot (s) 0.47
MALIYET Metraj| Diim TL
Fiyat
Beton (m’) 64 105.16 | 6730.24
Kalip (m") 581 16.08 | 9342.48
Demir (ton) 6.01 | 1478.75 | 8887.29
(TL) 24960.0
(TL/m?) 79.24

Tablo 4.51. 3 Kath Cerceveli Yap1 Dinamik Analiz Sonuglart (50/%2)

Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirligt (W) 283.37t
Yap1 yiiksekligi (Rijit bodrum varsa o kattan dl¢iilen yiikseklik) (Hn) 9.00 m
X yoniinde yapi tepesinde etki ettirilen ekstra esdeger deprem yiikii (AFn-X) 0.55 tf
Y yoniinde yapi tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 0.57 tf
X yoniinde uygulanan toplam esdeger deprem yiikii (Vt-X) 24.41 tf
Y yoniinde uygulanan toplam esdeger deprem yiikii (Vt-Y) 25.34 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 32.98 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 33.80 tf
Yap1 onem katsayisi I 1.00
X yonii vtB/Vt orant VitB(x) / Vt(x) 1.35
Y yonii VtB/Vt orani VitB(y) / Vi(y) 1.33
Hesaplanan biiyiikliiklere iligkin alt sinir degerleri B 0.90
X yonii deprem yiki biiyiitme faktori B Vit(x) / VtB(x) 0.67
Y yo6nii deprem yiikii biiyiitme faktorii B Vt(y) / ViB(y) 0.67

Tablo 4.52. 3 Katli Cergeveli Yap1 Serbestlik Derecelerinde Dogal Kiitleler (50/%2)

Ux Uy Uz Rx Ry Rz
[t] [t] [t] [t m’] [t m’] [t m’]

28.94672 28.94672 0 0 0 539.76586




Tablo 4.53. 3 Katli Cerceveli Yap1 Modal Periyot ve Frekanslari (50/%2)
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Mod Periyot [s] Frekans [Hz] Agisal Frek. Eigen Deg.
[deg/s] [deg’/s?]
1 0.478925 2.088008 13.119341 172.117115
2 0.456934 2.188499 13.750746 189.083007
3 0.351001 2.848998 17.900785 320.438108
4 0.161423 6.194914 38.923792 1515.061582
5 0.148691 6.725339 42.256548 1785.615864
6 0.116615 8.575238 53.879806 2903.033533
7 0.103655 9.647430 60.616593 3674371297
8 0.091165 10.969062 68.920652 4750.056251
9 0.073424 13.619592 85.574422 7322.981752
Tablo 4.54. 3 Katli Cercgeveli Yap1 Modal Katilim Carpanlari (50/%2)
Periyot Ux Uy [tfs’] | Uz [tfs?] Rz
Mod [s] [tfs?] Rx [tfms?] | Ry [tfms?] | [tfms’]
1 0.47893 -5.07338 0.00000 0 0 0 -0.00001
2 0.45693 -0.00000 | -5.03610 0 0 0 0.00001
3 0.35100 0.00000 -0.00000 0 0 0 -21.84716
4 0.16142 -1.63814 0 0 0 0 0
5 0.14869 0 -1.70866 0 0 0 0
6 0.11661 0 0 0 0 0 7.17194
7 0.10365 0.72388 0 0 0 0 0
8 0.09117 0 0.81542 0 0 0 0
9 0.07342 0 0 0 0 0 -3.32123
Tablo 4.55. 3 Katli Cerceveli Yap1 Modal Kiitleler (50/%2)
Periyot Ux Uy Uz Rx Ry Rz
Mod | [s] [t] [t] [t [t m’] [t m’] [t m’]
1 0.47893 25.73921 0 0 0 0 0
2 0.45693 0 25.36229 0 0 0 0
3 0.35100 0 0 0 0 0 477.29851
4 0.16142 2.68351 0 0 0 0 0
5 0.14869 0 2.91952 0 0 0 0
6 0.11661 0 0 0 0 0 51.43676
7 0.10365 0.52400 0 0 0 0 0
8 0.09117 0 0.66491 0 0 0 0
9 0.07342 0 0 0 0 0 11.03059
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Tablo 4.56. 3 Katli Cerceveli Yap1 Modal Kiitle Katilim Oranlar1 (50/%2)

Mod |Periyot| Ux Uy Uz Top Rx

[s] Ux

0.4789 1 0.8891 | 0.0000 | 0.0000 | 0.8891
0.4569 | 0.0000 | 0.8761 [ 0.0000 | 0.8891
0.3510 | 0.0000 | 0.0000 | 0.0000 | 0.8891
0.1614 1 0.0927 | 0.0000 [ 0.0000 | 0.9819
0.1486 | 0.0000 | 0.1008 | 0.0000 | 0.9819
0.1166 | 0.0000 | 0.0000 [ 0.0000 | 0.9819
0.1036 | 0.0181 [ 0.0000 | 0.0000 | 1.0000
0.0911 | 0.0000 | 0.0229 | 0.0000 | 1.0000
0.0734 1 0.0000 | 0.0000 | 0.0000 | 1.0000

Top
Uy

0.0000
0.8761
0.8761
0.8761
0.9770
0.9770
0.9770
1.0000
1.0000

TopUz Ry Top Top

Ry

Top Rz

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.8842
0.0000
0.0000
0.0952
0.0000
0.0000
0.0204

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.00000
0.00000
0.88427
0.88427
0.88427
0.97956
0.97956
0.97956
1.00000

OO0 WA W~

Tablo 4.57. 3 Katli Cerceveli Yap1 Hasar Durumu (CG) (50/%2)

+ EX Yikleme

Kat

Eleman Tipi

Minimum
Hasar Bolgesi

Belirgin
Hasar Bolgesi

ileri Hasar
Bolgesi

Gocme
Bolgesi

2. KAT

Kirisler
Kolonlar

14 (%82)

3 (%18)
12 (%100)

1. KAT

Kirisler
Kolonlar

8 (%47)

8 (%47)
12 (%100)

1(%6)

ZEMIN KAT

Kirisler
Kolonlar

8 (%47)

4 (%24)
12 (%100)

5 (%29)

3 kath ¢ergeveli yapi i¢in; Boliim 2.1.°de belirtildigi gibi deprem tehlikesi 50 yilda
asilma olasilig1 %2 olan ender depreme gore analiz yapilmis ve yaklasik maliyet

79.24 TL/m* olarak hesaplanmistir (Tablo 4.50.).

Binanin 1. mod periyodu 0.478925 s’dir (Tablo 4.53.).

Hareketli yiikler dahil, yap1 toplam agirlig1 283.87 t, X yoniinde uygulanan toplam
esdeger deprem ylikii Vix = 24.41 t ve Y yOniinde uygulanan toplam esdeger deprem
yikili Vty = 25.34 t olarak bulunmustur (Tablo 4.51.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y yoniinde 28.94672
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam donme eylemsizlik

momenti ise 539.76586 t.m>’dir (Tablo 4.52.).

X yoniinde 1. modda (-5.07338), Y yoniinde ise 2. modda (-5.03610) 6telenme

hareketi maksimumlara ulasmistir (Tablo 4.54.).
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Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiiksek modal kiitleye sahip
modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.55.).

Modal kiitle katilim oranlari; modal kiitleler toplaminin, bina dogal kiitlesine orani
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde g6z Oniine alinan modal kiitle katilim
oraninin, bina kiitlesinin %90°indan fazla olmasi istenir, boylece yeterli sayida dogal
titresim modunun dinamik analizde goz Oniine alindigindan emin olunur. Bina igin
modal kiitle katilim oranlar1 9. modda biitiin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.56.).

Son asamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yapi hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu goriilmiistiir. Zemin Kat’ta 5, 1. Kat’ta 1 olmak iizere

toplamda 6 kiris ileri Hasar Bélgesi’ne gecmistir (Tablo 4.57.).
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4.3.8. 3 kath perdeli-cerceveli yapr (50 yilda asilma olasihg1 %2 olan ender
deprem)

sm| Kll

sm
K10

K7 e
57

il

Sekil 4.16. 3 Kath Perdeli-Cergeveli Yap: 3 Boyutlu Goriintiisii (50/%2)



Tablo 4.58. 3 Katli Perdeli-Cergeveli Yap1 Metraj ve Maliyet Cetveli (50/%2)

Biitiin Kolonlar : 30 x 35
Biitiin Kirisler : 25 x 40
Perdeler 25 x 210
Perde Orani1 (x/y yoniinde) : %1
Yap1 Agirhg (Ton) 309.7
Periyot (s) 0.23
MALIYET Metraj| Sirim TL
Fiyat
Beton (m”) 77.5 105.16 | 8149.9
Kalip (m®) 673.83 16.08 10835.19
Demir (ton) 7.01 1478.75 |10366.04
(TL) 29351.1
(TL/m?) 93.18

Tablo 4.59. 3 Katli Perdeli-Cergeveli Yap1 Dinamik Analiz Sonuglar (50/%2)
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Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirlig: (W) 309.70 t
Yapr yiiksekligi (Rijit bodrum varsa o kattan 6lgiilen yiikseklik) (Hn) 9.00 m
X yoniinde yap1 tepesinde etki ettirilen ekstra esdeger deprem yiiki (AFn-X) 1.16 tf
Y yoniinde yap1 tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 1.16 tf
X yoniinde uygulanan toplam esdeger deprem yiikii (Vt-X) 51.62 tf
Y yoniinde uygulanan toplam esdeger deprem yiikii (Vt-Y) 51.62 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 62.53 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 62.14 tf
Yap1 6nem katsayisi I 1.00
X yonii vtB/Vt oram VtB(x) / Vt(x) 1.21
Y yonii VtB/Vt orant VitB(y) / Vt(y) 1.20
Hesaplanan biiyiikliiklere iligkin alt sinir degerleri B 0.90
X yonii deprem yiikii biiyiitme faktorii B Vt(x) / VtB(x) 0.74
Y yonii deprem yiikii biiyiitme faktorii B Vt(y) / VtB(y) 0.75

Tablo 4.60. 3 Katli Perdeli-Cergeveli Yap1 Serbestlik Derecelerinde Dogal Kiitleler (50/%2)

Ux Uy Uz Rx Ry Rz
[t] [t] [t] [t m’] [t m?] [t m?]
31.58030 31.58030 0 0 0 588.87380




Tablo 4.61. 3 Katli Perdeli-Cergeveli Yapt Modal Periyot ve Frekanslari (50/%2)
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Mod Periyot [s] Frekans [Hz] Aqisal Frek. Eigen Deg.
[deg/s] [deg’/s?]
1 0.234291 4268193 26.817845 719.196821
2 0.222423 4.495929 28.248753 797.992069
3 0.141385 7.072899 44.440336 1974.943425
4 0.055295 13.084866 113.630563 12911.904829
5 0.054616 18.309599 115.042603 13234.800473
6 0.033575 29.783813 187.137219 35020.338632
7 0.026952 37.102681 233.123022 54346.343302
8 0.026866 37.222371 233.875057 54697.542280
9 0.016357 61.134382 384.118648 147547.136123

Tablo 4.62. 3 Katli Perdeli-Cergeveli Yap1 Modal Katilim Carpanlari (50/%2)

Periyot Ux Uy [tfs?] Uz [tfs?] Rz
Mod [s] [tfs?] Rx [tfms?] | Ry [tfms?] | [tfms’]
1 0.23429 0.30071 -4.93521 0 0 0 -0.00001
2 0.22242 -4.95734 | -0.30270 0 0 0 -0.00001
3 0.14138 -0.00000 | -0.00000 0 0 0 21.35634
4 0.05529 0.14181 -2.41827 0 0 0 0
5 0.05462 -2.37922 | -0.13737 0 0 0 0
6 0.03358 0 0 0 0 0 10.45409
7 0.02695 -1.11070 0.01345 0 0 0 0
8 0.02687 -0.01294 | -1.12485 0 0 0 0
9 0.01636 0 0 0 0 0 -4.84692
Tablo 4.63. 3 Katli Perdeler-Cerceveli Yap1 Modal Kiitleler (50/%2)
Periyot Ux Uy Uz Rx Ry Rz
Mod | [s| [t] [t] [t] [t m’] [t m’] [t m’]
1 0.23429 0.09043 24.35631 0 0 0 0
2 0.22242 24.57525 0.09163 0 0 0 0
3 0.14138 0 0 0 0 0 456.09327
4 0.05529 0.02011 5.84802 0 0 0 0
5 0.05462 5.66068 0.01887 0 0 0 0
6 0.03358 0 0 0 0 0 109.28790
7 0.02695 1.23365 0.00018 0 0 0 0
8 0.02687 0.00017 1.26529 0 0 0 0
9 0.01636 0 0 0 0 0 23.49263




Tablo 4.64. 3 Katli Perdeli-Cergeveli Yap1 Modal Kiitle Katilim Oranlart (50/%2)
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Mod |Periyot| Ux Uy Uz Top Top [TopUz| Rx Ry Rz Top Top |Top Rz
[s] Ux Uy Rx Ry
1 [0.2342]0.0028 | 0.7712 | 0.0000 | 0.0028 | 0.7712 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.00000
2 02224 ]0.7781 | 0.0029 | 0.0000 | 0.7810 | 0.7741 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.00000
3 0.1413 { 0.0000 | 0.0000 | 0.0000 | 0.7810 | 0.7741 | 0.0000 | 0.0000 | 0.0000 | 0.7745 | 0.0000 | 0.0000 | 0.77452
4 0.0552 { 0.0006 | 0.1851 | 0.0000 | 0.7816 | 0.9593 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.77452
5 0.0546 | 0.1792 | 0.0006 | 0.0000 | 0.9609 | 0.9599 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.77452
6 0.0335|0.0000 | 0.0000 | 0.0000 | 0.9609 | 0.9599 | 0.0000 | 0.0000 | 0.0000 | 0.1855 | 0.0000 | 0.0000 |0.96011
7 10.0269 | 0.0390 | 0.0000 | 0.0000 | 0.9999 | 0.9599 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.96011
8 10.0268 | 0.0000 | 0.0400 | 0.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.96011
9 10.0163 | 0.0000 | 0.0000 | 0.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0398 | 0.0000 | 0.0000 | 1.00000
Tablo 4.65. 3 Katli Perdeli-Cergeveli Yap1 Hasar Durumu (CG) (50/%2)
+ EX Yiikleme
.. Minimum Belirgin Ileri Hasar Gocme
Kat Eleman Tipi oy gn L ocIme
Hasar Bolgesi | Hasar Bolgesi Bolgesi Bolgesi
2. KAT Kirigler 13 (%76) 4 (%24)
Kolonlar 8 (%100)
Perdeler 4 (%100)
1. KAT Kirisler 11 (%65) 6 (%35)
Kolonlar 8 (%100)
Perdeler 2 (%50) 2 (%50)
ZEMIN KAT Kirisler 12 (%71) 5 (%29)
Kolonlar 8 (%100)
Perdeler 2 (%50) 2 (%50)

3 kath perdeli-gerceveli yap1 i¢in; Boliim 2.1.°de belirtildigi gibi deprem tehlikesi 50

yilda asilma olasiligt %2 olan ender depreme gore analiz yapilmis ve yaklasik

maliyet 93.18 TL/m” olarak hesaplanmustir (Tablo 4.58.).

Binanin 1. mod periyodu 0.234291 s’dir (Tablo 4.61.).

Hareketli yiikler dahil, yap1 toplam agirligi 309.70 t, X ve Y yoniinde uygulanan

toplam esdeger deprem yiikli Vix-ty = 51.62 t olarak bulunmustur (Tablo 4.59.).

Oteleme serbestlik dereceleri icin toplam bina kiitlesi X ve Y yoniinde 31.58030

t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam dénme eylemsizlik

momenti ise 588.87380 t.m*’dir (Tablo 4.60.).
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X yoniinde 2. modda (-4.95734), Y yoniinde ise 1. modda (-4.93521) Gtelenme

hareketi maksimumlara ulagsmistir (Tablo 4.62.).

Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiiksek modal kiitleye sahip

modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.63.).

Modal kiitle katilim oranlari; modal kiitleler toplaminin, bina dogal kiitlesine oranm
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde goz Oniine alman modal kiitle katilim
oraninin, bina kiitlesinin %90’1ndan fazla olmas: istenir, bdylece yeterli sayida dogal
titresim modunun dinamik analizde gz oniine alindigindan emin olunur. Bina i¢in
modal kiitle katilim oranlar1 9. modda biitiin yonlerde %100’e ulastig1 icin, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.64.).

Son agamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yap1 hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu goriilmiistiir. Ileri hasar bdlgesi’ne gecen herhangi bir yapi

eleman1 goriilmemektedir (Tablo 4.65.).
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4.3.9. 5 kath cerceveli yap1 (50 yilda asilma olasihig1 %2 olan ender deprem)

3.5m 3.5m 3.5m
[ T [ 1
3 Kl el K2 . K3
st El Bl 54
5m K11 K13 K15 K17
| < | K4 Mar | K5 [er] Ké e
[ss] [ss] [s7] (s3]
5m
K10 K12 Kl4 K16
| ] K7 Tainl K8 1 K9 Ter.
89 ¢ 1510t 1811} 1812

Sekil 4.17. 5 Katli Cergeveli Yap1 Kalip Plan1 (50/%2)

Sekil 4.18. 5 Katli Cerceveli Yapi 3 Boyutlu Goriintiisii (50/%2)



Tablo 4.66. 5 Katli Cerceveli Yap1 Metraj ve Maliyet Cetveli (50/%2)

Zemin Kat Kolonlar1 : 35 x 40
Diger Biitlin Kolonlar : 30 x 35
Biitiin Kirigler : 30 x 40
Yap1 Agirhg (Ton) 486.22
Periyot (s) 0.72
MALIYET Metraj| Dirim TL
Fiyat
Beton (m”) 113.8 105.16 11967.2
Kalip (m®) 977 16.08 15710.2
Demir (ton) 10.49 | 1478.75 |15512.08
(TL) 43189.5
(TL/m?) 82.26

Tablo 4.67. 5 katli gergeveli yap1 dinamik analiz sonuglari (50/%2)
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Deprem Parametreleri Simge Deger

Hareketli yiikler dahil yap1 toplam agirlig: (W) 486.22 t
Yap1 yiiksekligi (Rijit bodrum varsa o kattan dl¢iilen yiikseklik) (Hn) 15.00 m
X yoniinde yapi tepesinde etki ettirilen ekstra esdeger deprem viikii (AFn-X) 1.13 tf
Y yoniinde yapi tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 1.16 tf
X yoniinde uygulanan toplam esdeger deprem yiikii (Vt-X) 30.11 tf
Y yoniinde uygulanan toplam esdeger deprem yiikii (Vt-Y) 30.86 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 38.42 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 39.25tf

Yap1 onem katsayist I 1.00

X yonii vtB/Vt orani ViB(x) / Vt(x) 1.28

Y yonii VtB/Vt orani VtB(y) / Vi(y) 1.27

Hesaplanan biiytikliiklere iliskin alt sinir degerleri B 0.80

X yonii deprem yiikii biiyiitme faktori B Vt(x) / VtB(x) 0.63

Y yo6nii deprem yiikii biiyiitme faktorii B Vt(y) / ViB(y) 0.63

Tablo 4.68. 5 Katli Cerceveli Yapi Serbestlik Derecelerinde Dogal Kiitleler (50/%2)
Ux Uy Uz Rx Ry Rz

[t] [t] [t] [t m’] [t m’] [t m’]

49.58013 49.58018 0 0 0 926.30472




Tablo 4.69. 5 Katli Cerceveli Yap1 Modal Periyot ve Frekanslari (50/%2)

76

Mod Periyot [s] Frekans [Hz] Aqisal Frek. Eigen Deg.
[deg/s] [deg’/s?]
1 0.721697 1.385623 8.706123 75.796578
2 0.699811 1.428957 8.978402 80.611702
3 0.528908 1.890688 11.879546 141.123609
4 0.240444 4.158978 26.131632 682.862168
5 0.229371 4.359752 27.393132 750.383656
6 0.175615 5.694275 35.778187 1280.078680
7 0.145523 6.871753 43.176497 1864.209868
3 0.134864 7.414854 46.588900 2170.525646
9 0.109048 9.170287 57.618615 3319.904744
10 0.105630 9.466993 59.482873 3538.212179
11 0.097413 10.265588 64.500594 4160.326633
12 0.094393 10.594014 66.564156 4430.786892
13 0.081969 12.199798 76.653593 5875.773380
14 0.077920 12.833648 80.636189 6502.194938
15 0.066540 15.028631 94.427671 8916.585105
Tablo 4.70. 5 Katli Cerceveli Yap1 Modal Katilim Carpanlari (50/%2)
Periyot Ux Uy [tfs’] | Uz [tfs?] Rz
Mod [s] [tfs?] Rx [tfms?] | Ry [tfms?] |[tfms]
1 0.72170 -6.35085 -0.00000 0 0 0 0.00002
2 0.69981 0.00000 -6.34624 0 0 0 -0.00005
3 0.52891 0.00000 -0.00001 0 0 0 27.48369
4 0.24044 -2.27437 0 0 0 0 0.00000
5 0.22937 0 -2.27820 0 0 0 -0.00000
6 0.17561 0 0 0 0 0 9.72716
7 0.14552 -1.45404 0 0 0 0 0
8 0.13486 0 -1.46978 0 0 0 0
9 0.10905 -1.12431 0 0 0 0 0
10 0.10563 0 0 0 0 0 6.33769
11 0.09741 0 -1.12843 0 0 0 -0.00000
12 0.09439 0.83412 0 0 0 0 0
13 0.08197 0 0.82562 0 0 0 0
14 0.07792 0 0 0 0 0 4.87558
15 0.06654 0 0 0 0 0 3.52086




Tablo 4.71. 5 Katli Cerceveli Yap1 Modal Kiitleler (50/%2)
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Mod

Periyot
[s]

Ux
[t]

Uy
[t]

—
=&

[t m’]

[t m’]

Rz
[t m’]

—_—
UILUJN,_O\OOO\]O\UI-&LNNH

0.72170
0.69981
0.52891
0.24044
0.22937
0.17561
0.14552
0.13486
0.10905
0.10563
0.09741
0.09439
0.08197
0.07792
0.06654

40.33333
0
0
5.17277
0
0
2.11424
0
1.26408
0
0
0.69576
0
0
0

0
40.27470
0
0
5.19020
0
0
2.16026
0
0
1.27336
0
0.68165
0
0

SO DD Oo OO

[=NeloNoRololo e e oo e e e el
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0
0
755.35299
0
0
94.61764
0
0
0
40.16635
0
0
0
23.77129
12.39646

Tablo 4.72. 5 Katli Cergeveli Yap1 Modal Kiitle Katilim Oranlari (50/%2)

Mod

Periyot| Ux

[s]

Uy Uz

Top
Ux

Top
Uy

TopUz

Rx

Ry

Rz

Top
Rx

Top
Ry

Top Rz

SO0 UL A W=

11
12
13

15

0.7217
0.6998
0.5289
0.2404
0.2293
0.1756
0.1455
0.1348
0.1090
0.1056
0.0974
0.0943
0.0819
0.0779
0.0665

0.8135
0.0000
0.0000
0.1043
0.0000
0.0000
0.0426
0.0000
0.0255
0.0000
0.0000
0.0140
0.0000
0.0000
0.0000

0.0000
0.8123
0.0000
0.0000
0.1046
0.0000
0.0000
0.0435
0.0000
0.0000
0.0256
0.0000
0.0137
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.8135
0.8135
0.8135
0.9178
0.9178
0.9178
0.9604
0.9604
0.9859
0.9859
0.9859
1.0000
1.0000
1.0000
1.0000

0.0000
0.8123
0.8123
0.8123
0.9170
0.9170
0.9170
0.9605
0.9605
0.9605
0.9862
0.9862
1.0000
1.0000
1.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.8154
0.0000
0.0000
0.1021
0.0000
0.0000
0.0000
0.0433
0.0000
0.0000
0.0000
0.0256
0.0133

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.8154
0.8154
0.8154
0.9175
0.9175
0.9175
0.9175
0.9609
0.9609
0.9609
0.9609
0.9866
1.0000
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Tablo 4.73. 5 Katli Cergeveli Yap1 Hasar Durumu (CG) (50/%2)

+ EX Yiikleme
.. Minimum Belirgin Ileri Hasar Gocme
Kat Eleman Tipi Hasar Bolgesi | Hasar Bgiilgesi Bolgesi Biilqgesi
4. KAT Kirisler 16 (%94) 1(%0)
Kolonlar 12(%100)
3. KAT Kirisler 8 (%47) 8 (%47) 1(%6)
Kolonlar 12 (%100)
2. KAT Kirigler 8 (%47) 6 (%35) 3 (%18)
Kolonlar 12 (%100)
1. KAT Kirisler 8 (%47) 4 (%24) 5(%29)
Kolonlar 10 (%83) 2(%17)
ZEMIN KAT Kirisler 8 (%47) 4 (%24) 5(%29)
Kolonlar 10 (%83) 2(%17)

5 kath cerceveli yapi i¢in; Bolim 2.1.°de belirtildigi gibi deprem tehlikesi 50 yilda
asilma olasiligr %2 olan ender depreme gore analiz yapilmis ve yaklagik maliyet

82.26 TL/m” olarak hesaplanmustir (Tablo 4.66.).

Binanin 1. mod periyodu 0.721697 s’dir (Tablo 4.69.).

Hareketli ytikler dahil, yap1 toplam agirligi 486.22 t, X yoniinde uygulanan toplam
esdeger deprem yiikli Vix=30.11 t ve Y yOniinde uygulanan toplam esdeger deprem
yiikii Vty = 30.86 t olarak bulunmustur (Tablo 4.67.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y yoniinde 49.58013
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam dénme eylemsizlik

momenti ise 926.30472 t.m*’dir (Tablo 4.68.).

X yoniinde 1. modda (-6.35085), Y yoniinde ise 2. modda (-6.34624) otelenme

hareketi maksimumlara ulagsmistir (Tablo 4.70.).

Modal kiitleler, katilim carpanlarinin karesidir ve yiiksek modal kiitleye sahip
modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.71.).

Modal kiitle katilim oranlari; modal kiitleler toplaminin, bina dogal kiitlesine oranm

olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
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Yonetmeligimize gore modal analizde g6z Oniine alinan modal kiitle katilim
oraninin, bina kiitlesinin %90’1ndan fazla olmas: istenir, bdylece yeterli sayida dogal
titresim modunun dinamik analizde gz oniine alindigindan emin olunur. Bina i¢in
modal kiitle katilim oranlar1 15. modda biitiin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.72.).

Son agamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yapi1 hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu gériilmiistiir. Toplamda 14 kiris ve 4 kolon ileri Hasar

Bolgesi’ne gecmistir (Tablo 4.25.).
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4.3.10. 5 kath perdeli-cerceveli yap1 (50 yilda asilma olasih@1 %2 olan ender
deprem)

3.5m
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= |

Sekil 4.20. 5 Kath Perdeli-Cergeveli Yap: 3 Boyutlu Goriintiisii (50/%2)



Tablo 4.74. 5 Katli Perdeli-Cergeveli Yap1 Metraj ve Maliyet Cetveli (50/%2)

Biitiin Kolonlar : 35 x 40
Biitiin Kirisler : 25 x 40
Perdeler : 25 x 210
Perde Orani1 (x/y yoniinde) : % 1
Yap1 Agirhg (Ton) 524.98
Periyot (s) 0.41
MALIYET Metraj| Sirim TL
Fiyat
Beton (m”) 133 105.16 | 13986.28
Kalip (m®) 1144 16.08 | 18395.52
Demir (ton) 13.02 | 1478.75 |19253.33
(TL) 51635.1
(TL/m?) 98.35

Tablo 4.75. 5 Katli Perdeli-Cergeveli Yap1 Dinamik Analiz Sonuglart (50/%2)
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Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirlig: (W) 52498 t
Yapr yiiksekligi (Rijit bodrum varsa o kattan 6lgiilen yiikseklik) (Hn) 15.00 m
X yoniinde yap1 tepesinde etki ettirilen ekstra esdeger deprem yuikii (AFn-X) 2.69 tf
Y yoniinde yapi tepesine etki ettirilen ekstra esdeger deprem yiiki (AFn-Y) 2.52 tf
X yoniinde uygulanan toplam esdeger deprem ytikii (Vt-X) 71.76 tf
Y yoniinde uygulanan toplam esdeger deprem ytikii (Vt-Y) 67.18 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 84.90 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 79.22 tf

Yap1 6nem katsayist I 1.00

X yonii vtB/Vt orant VtB(x) / Vt(x) 1.18

Y yonii VtB/Vt orani VtB(y) / Vi(y) 1.18

Hesaplanan biiytikliiklere iliskin alt sinir degerleri B 0.80

X yonii deprem yiikii biiytitme faktori B Vt(x) / VtB(x) 0.68

Y yonii deprem yiikii biiyiitme faktorii B Vi(y) / VtB(y) 0.68

Tablo 4.76. 5 Katli Perdeli-Cergeveli Yapi Serbestlik Derecelerinde Dogal Kiitleler (50/%2)
Ux Uy Uz Rx Ry Rz

[] [t] [t] [t m’] [t m’] [t m’]

53.53288 53.53288 0 0 0 1007.67846




Tablo 4.77. 5 Katli Perdeli-Cergeveli Yapt Modal Periyot ve Frekanslari (50/%2)
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Mod Periyot [s] Frekans [Hz] Acisal Frek. Eigen Deg.
[deg/s] [deg’/s?]
1 0.417414 2.395702 15.052642 226.582024
2 0.384346 2.601821 16.347724 267.248069
3 0.249905 4.001520 25.142294 632.134972
4 0.110047 9.086999 57.095299 3259.873188
5 0.105153 9.509927 59.752635 3570.377345
6 0.066818 14.966035 94.034374 8842.463409
7 0.049927 20.029184 125.847073 15837.485790
8 0.049220 20.316836 127.654448 16295.658021
9 0.030739 32.531858 204.403694 41780.870003
10 0.030712 32.560899 204.586159 41855.496626
11 0.030554 32.728996 205.642349 42288.775884
12 0.023648 42.287398 265.699556 70596.254250
13 0.023478 42.593411 267.622297 71621.693883
14 0.018862 53.015997 333.109334 110961.828440
15 0.014453 69.189564 434.730853 188990.914446
Tablo 4.78. 5 Katli Perdeli-Cergeveli Yap1 Modal Katilim Carpanlari (50/%2)
Periyot Ux Uy [tfs’] | Uz [tfs?] Rz
Mod [s] [tfs?] Rx [tfms?] | Ry [tfms?] | [tfms’]
1 0.41741 0.39228 -6.33697 0 0 0 0.00001
2 0.38435 -6.37586 | -0.39877 0 0 0 0.00001
3 0.24991 -0.00000 | -0.00000 0 0 0 -27.59986
4 0.11005 0.13509 -2.87509 0 0 0 0.00000
5 0.10515 -2.82291 -0.11864 0 0 0 0
6 0.06682 0 0 0 0 0 -12.39275
7 0.04993 0.03230 -1.80330 0 0 0 0
8 0.04922 -1.76561 -0.03163 0 0 0 0
9 0.03074 -1.13158 0.10555 0 0 0 0
10 0.03071 -0.10306 | -1.15240 0 0 0 -0.00001
11 0.03055 0 -0.00000 0 0 0 7.80818
12 0.02365 0.57516 -0.00099 0 0 0 0
13 0.02348 0.00085 0.58690 0 0 0 0
14 0.01886 0 0 0 0 0 5.00018
15 0.01445 0 0 0 0 0 -2.52523




Tablo 4.79. 5 Katli Perdeli-Cergeveli Yap1 Modal Kiitleler (50/%2)
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Periyot Ux Uy Uz Rx Ry Rz
Mod | [s] [t] [t] [t [t m’] [t m’] [t m’]

1 0.41741 0.15388 40.15713 0 0 0 0

2 0.38435 40.65163 0.15902 0 0 0 0

3 0.24991 0 0 0 0 0 761.75204

4 0.11005 0.01825 8.26617 0 0 0 0

5 0.10515 7.96882 0.01407 0 0 0 0

6 0.06682 0 0 0 0 0 153.58015

7 0.04993 0.00104 3.25187 0 0 0 0

8 0.04922 3.11736 0.00100 0 0 0 0

9 0.03074 1.28046 0.01114 0 0 0 0

10 0.03071 0.01062 1.32802 0 0 0 0

11 0.03055 0 0 0 0 0 60.96763
12 0.02365 0.33081 0 0 0 0 0

13 0.02348 0 0.34445 0 0 0 0

14 0.01886 0 0 0 0 0 25.00185
15 0.01445 0 0 0 0 0 6.37680

Tablo 4.80. 5 Katli Perdeli-Cergeveli Yap1 Modal Kiitle Katilim Oranlar1 (50/%2)
Mod |Periyot| Ux Uy Uz Top Top |TopUz| Rx Ry Rz Top Top (Top Rz
[s] Ux Uy Rx Ry

1 0.4174 1 0.0028 | 0.7501 [ 0.0000 | 0.0028 | 0.7501 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.00000
2 0.3843 | 0.7593 | 0.0029 [ 0.0000 | 0.7622 | 0.7531 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.00000
3 0.2499 | 0.0000 | 0.0000 [ 0.0000 | 0.7622 | 0.7531 | 0.0000 | 0.0000 | 0.0000 [ 0.7559 | 0.0000 | 0.0000 | 0.75595
4 0.1100 | 0.0003 | 0.1544 [ 0.0000 | 0.7625 | 0.9075 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.75595
5 0.1051 | 0.1488 | 0.0002 [ 0.0000 | 0.9114 | 0.9077 { 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.75595
6 0.0668 | 0.0000 | 0.0000 [ 0.0000 | 0.9114 | 0.9077 | 0.0000 | 0.0000 | 0.0000 [ 0.1524 | 0.0000 | 0.0000 | 0.90836
7 0.0499 | 0.0000 | 0.0607 [ 0.0000 | 0.9114 | 0.9685 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.90836
8 0.0492 | 0.0582 | 0.0000 [ 0.0000 | 0.9697 | 0.9685 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.90836
9 0.0307 | 0.0239 | 0.0002 [ 0.0000 | 0.9936 | 0.9687 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.90836
10 0.0307 | 0.0002 | 0.0248 [ 0.0000 | 0.9938 | 0.9935 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.90836
11 0.0305 | 0.0000 | 0.0000 [ 0.0000 | 0.9938 | 0.9935 | 0.0000 | 0.0000 | 0.0000 [ 0.0605 | 0.0000 | 0.0000 | 0.96886
12 0.0236 | 0.0061 | 0.0000 [ 0.0000 | 1.0000 [ 0.9935 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.96886
13 0.0234 | 0.0000 | 0.0064 [ 0.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.96886
14 0.0188 | 0.0000 | 0.0000 [ 0.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0248 | 0.0000 | 0.0000 | 0.99367
15 0.0144 | 0.0000 | 0.0000 | 0.0000 | 1.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0063 | 0.0000 | 0.0000 | 1.00000




Tablo 4.81. 5 Katli Perdeli-Cergeveli Yap1 Hasar Durumu (CG) (50/%2)
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+EX Yiikleme
. Minimum Belirgin Ileri Hasar Gogcme
Kat Eleman Tipi Hasar Bolgesi | Hasar Bgiilgesi Bolgesi Biilggesi
4. KAT Kirigler 12 (%71) 5 (%29)
Kolonlar 5 (%63) 3 (%38)
Perdeler 4 (%100)
3. KAT Kirigler 9 (%53) 7 (%41) 1 (%6)
Kolonlar 3 (%38) 5 (%63)
Perdeler 1 (%25) 3 (%75)
2. KAT Kirigler 8 (%47) 9 (%53)
Kolonlar 8 (%100)
Perdeler 4 (%100)
1. KAT Kirigler 8 (%47) 9 (%53)
Kolonlar 2 (%25) 6 (%75)
Perdeler 1 (%25) 3 (%75)
ZEMIN KAT Kirigler 9 (%53) 8 (%47)
Kolonlar 8 (%100)
Perdeler 2 (%50) 2 (%50)

5 kath perdeli-gergeveli yapi i¢in; Bolim 2.1.°de belirtildigi gibi deprem tehlikesi 50
yilda asilma olasiligt %2 olan ender depreme gore analiz yapilmis ve yaklasik

maliyet 98.35 TL/m? olarak hesaplanmistir (Tablo 4.74.).
Binanin 1. mod periyodu 0.417414 s’dir (Tablo 4.77.).

Hareketli ytikler dahil, yap1 toplam agirligi 524.98 t, X yoniinde uygulanan toplam
esdeger deprem yiikii Vix = 71.76 t, Y yOniinde uygulanan toplam esdeger deprem
yukii Vty = 67.18 t olarak bulunmustur (Tablo 4.75.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y yoniinde 53.53288
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam donme eylemsizlik

momenti ise 1007.67846 t.m*>dir (Tablo 4.76.).

X yo6niinde 2. modda (-6.37586), Y yoniinde ise 1. modda (-6.33697) o6telenme

hareketi maksimumlara ulasmistir (Tablo 4.78.).

Modal kiitleler, katilim carpanlarinin karesidir ve yiiksek modal kiitleye sahip
modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.79.).
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Modal kiitle katilim oranlar1; modal kiitleler toplaminin, bina dogal kiitlesine orani
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde gz Oniine aliman modal kiitle katilim
oraninin, bina kiitlesinin %90’indan fazla olmasi istenir, boylece yeterli sayida dogal
titresim modunun dinamik analizde goz Oniine alindigindan emin olunur. Bina igin
modal kiitle katilim oranlar1 15. modda biitlin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.80.).

Son asamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yapi hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu goriilmiistiir. ileri Hasar Bolgesi’ne gecen sadece 1 Kkiris

bulunmaktadir (Tablo 4.81.).
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4.3.11. 8 kath cerceveli yap1 (50 yilda asilma olasihig1 %2 olan ender deprem)
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Sekil 4.22. 8 Katli Cergeveli Yapi 3 Boyutlu Goriintiisii (50/%2)



Tablo 4.82. 8 Katli Cerceveli Yap1 Metraj ve Maliyet Cetveli (50/%2)

Biitiin Katlar S5, S6, S7, S8 Kolonlar1 : 60 x 70
Diger Biitlin Kolonlar : 55 x 60
Biitiin Kirigler : 40 x 55
Yap1 Agirhg (Ton) 1035.5
Periyot (s) 0.55
MALIYET Metraj| Dirim TL
Fiyat
Beton (m”) 293 105.16 30811.9
Kalip (m®) 1964 16.08 | 31581.1
Demir (ton) 35.98 1478.75 | 53205.4
(TL) 115598.4
(TL/m?) 137.62

Tablo 4.83. 8 Katli Cerceveli Yap1 Dinamik Analiz Sonuglar1 (50/%2)
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Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirligi (W) 1035.58 t
Yap1 yiiksekligi (Rijit bodrum varsa o kattan 6l¢iilen yiikseklik) (Hn) 24.00 m
X yontinde yapi tepesinde etki ettirilen ekstra esdeger deprem yukii (AFn-X) 493 tf
Y yoniinde yap1 tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 476 tf
X yoniinde uygulanan toplam esdeger deprem yiikii (Vt-X) 82.19 tf
Y yoniinde uygulanan toplam esdeger deprem yukii (Vt-Y) 79.27 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 102.95 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 98.76 tf
Yap1 dnem katsayisi I 1.00
X yonii vtB/Vt orani VtB(x) / Vt(x) 1.25
Y yonii VtB/Vt orani VitB(y) / Vt(y) 1.25
Hesaplanan biiyiikliiklere iligkin alt sinir degerleri B 0.90
X yonii deprem yiikii bliylitme faktorii B Vt(x) / VtB(x) 0.72
Y yonii deprem yiikii biiyiitme faktorii B Vi(y) / ViB(y) 0.72
Tablo 4.84. 8 Katli Cerceveli Yap1 Serbestlik Derecelerinde Dogal Kiitleler (50/%2)
Ux Uy Uz Rx Ry Rz
[t] [t] [t] [t m’] [t m’] [t m’]
105.60010 105.60010 0 0 0 2073.01800




Tablo 4.85. 8 Katli Cerceveli Yap1 Modal Periyot ve Frekanslari (50/%2)
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Mod Periyot [s] Frekans [Hz] Agisal Frek. Eigen Deg.
[deg/s] [deg’/s?]
1 0.553764 1.805824 11.346328 128.739160
2 0.529311 1.889249 11.870504 140.908855
3 0.401882 2.488294 15.634412 244434827
4 0.177140 5.645238 35.470077 1258.126363
5 0.171239 5.839780 36.692421 1346.333757
6 0.131461 7.606307 47.794979 2284.359975
7 0.098524 10.149761 63.772831 4066.974004
8 0.096811 10.329425 64.901690 4212.229361
9 0.076276 13.110335 82.374661 6785.584834
10 0.066896 14.948506 93.924235 8821.761962
11 0.066233 15.098236 94.865013 8999.370785
12 0.052457 19.063336 119.778471 14346.882233
13 0.050620 19.754967 124.124117 15406.796337
14 0.048690 20.538208 129.045366 16652.706407
15 0.041001 24.389364 153.242896 23483.385261
16 0.039440 25.355134 159.311003 25379.995638
17 0.038399 26.042101 163.627349 26773.909229
18 0.035230 28.384767 178.346750 31807.563196
Tablo 4.86. 8 Katli Cergeveli Yap1 Modal Katilim Carpanlari (50/%2)
Periyot | Ux [tfs’] Uy [tfs’] Uz [tfs?] Rz
Mod | Is] Rx [tfms?] | Ry [tfms?] | [tfms’]
1 0.55376 | 0.00000 | -9.21968 0 0 0 0.00003
2 0.52931 -9.25496 | -0.00000 0 0 0 0.00002
3 0.40188 -0.00000 | -0.00001 0 0 0 -41.35516
4 0.17714 0 -3.40400 0 0 0 0
5 0.17124 -3.42935 0 0 0 0 0
6 0.13146 0 0 0 0 0 -14.13846
7 0.09852 0 -2.02616 0 0 0 0
8 0.09681 -1.97622 0 0 0 0 0
9 0.07628 0 0 0 0 0 -8.70732
10 0.06690 1.42461 0 0 0 0 0
11 0.06623 0 1.49565 0 0 0 0
12 0.05246 0 0 0 0 0 -6.34477
13 0.05062 1.08133 0 0 0 0 0
14 0.04869 0 1.16032 0 0 0 0
15 0.04100 -0.81975 0 0 0 0 0
16 0.03944 0 0 0 0 0 4.89445
17 0.03840 0 -0.89777 0 0 0 0
18 0.03523 -0.56729 0 0 0 0 0




Tablo 4.87. 8 Katli Cerceveli Yap1 Modal Kiitleler (50/%2)
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Mod

Periyot
[s]

Ux
[t]

Uy
[t]

=g

[t m’]

[t m’]

Rz
[t m’]

P A E D PSSV A W~

0.55376
0.52931
0.40188
0.17714
0.17124
0.13146
0.09852
0.09681
0.07628
0.06690
0.06623
0.05246
0.05062
0.04869
0.04100
0.03944
0.03840
0.03523

0
85.65423
0
0
11.76044
0
0
3.90543
0
2.02950
0
0
1.16928
0
0.67199
0
0

0.32182

85.00257
0
0
11.58724
0
0
4.10531
0
0
0
2.23696
0
0
1.34634
0
0
0.80599
0

SO OO OO oo0o0

SO DD DD Oo0

SO DD DD OO Oo0

0
0
1710.24920

0

0
199.89595

0

0
75.81739

0

0
40.25606

0

0

0
23.95559

0

0

Tablo 4.88. 8 Katli Cerceveli Yap1 Modal Kiitle Katilim Oranlari (50/%2)

Mod

Periyot| Ux

[s]

Uy Uz

Top
Ux

Top
Uy

TopUz

Rx

Ry

Top
Rx

Top
Ry

Top Rz

SO0 U AW~

ettt et
0 N AW~

0.5537
0.5293

0.4018
0.1771

0.1712
0.13146
0.0985

0.0968
0.0762
0.0669
0.0662
0.0524
0.0506
0.0486
0.0410
0.0394
0.0384
0.0352

0.0000
0.8111
0.0000
0.0000
0.1113
0.0000
0.0000
0.0369
0.0000
0.0192
0.0000
0.0000
0.0110
0.0000
0.0063
0.0000
0.0000
0.0030

0.8049
0.0000
0.0000
0.1097
0.0000
0.0000
0.0388
0.0000
0.0000
0.0000
0.0211
0.0000
0.0000
0.0127
0.0000
0.0000
0.0076
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.8111
0.8111
0.8111
0.9224
0.9224
0.9224
0.9594
0.9594
0.9786
0.9786
0.9786
0.9897
0.9897
0.9961
0.9961
0.9961
0.9991

0.8049
0.8049
0.8049
0.9146
0.9146
0.9146
0.9535
0.9535
0.9535
0.9535
0.9747
0.9747
0.9747
0.9874
0.9874
0.9874
0.9951
0.9951

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.8250
0.0000
0.0000
0.0964
0.0000
0.0000
0.0365
0.0000
0.0000
0.0194
0.0000
0.0000
0.0000
0.0115
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.00000
0.00000
0.82500
0.82500
0.82500
0.92143
0.92143
0.92143
0.95801
0.95801
0.95801
0.97742
0.97742
0.97742
0.97742
0.98898
0.98898
0.98898
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Tablo 4.89. 8 Katli Cergeveli Yap1 Hasar Durumu (CG) (50/%2)

+ EX Yiikleme
. Minimum Belirgin Ileri Hasar Gogcme
Kat Eleman Tipi Hasar Bolgesi | Hasar Bgiilgesi Bolgesi Biilggesi
7. KAT Kirigler 17 (%100)
Kolonlar 12 (%100)
6. KAT Kirisler 12 (%71) 5 (%29)
Kolonlar 12 (%100)
5. KAT Kirisler 8 (%47) 9 (%53)
Kolonlar 12 (%100)
4. KAT Kirisler 8 (%47) 8 (%47) 1 (%6)
Kolonlar 10 (%83) 2 (%17)
3. KAT Kirisler 8 (%47) 6 (%35) 3 (%18)
Kolonlar 4 (%33) 8 (%67)
2. KAT Kirisler 8 (%47) 4 (%24) 5 (%29)
Kolonlar 4 (%33) 8 (%67)
1. KAT Kirisler 8 (%47) 5 (%29) 4 (%24)
Kolonlar 4 (%33) 8 (%67)
ZEMIN KAT Kirisler 8 (%47) 5 (%29) 4 (%24)
Kolonlar 6 (%50) 6 (%50)

8 katl ¢ergeveli yapi i¢in; Boliim 2.1.’de belirtildigi gibi deprem tehlikesi 50 yilda
asilma olasilig1 %2 olan ender depreme gore analiz yapilmis ve yaklasik maliyet

137.62 TL/m* olarak hesaplanmistir (Tablo 4.82.).

Binanin 1. mod periyodu 0.553764 s’dir (Tablo 4.85.).

Hareketli yiikler dahil, yap1 toplam agirligi 1035.58 t, X yoniinde uygulanan toplam
esdeger deprem yiikii Vix=82.19 t ve Y yOniinde uygulanan toplam esdeger deprem
yikii Vty=79.27 t olarak bulunmustur (Tablo 4.83.).

Oteleme serbestlik dereceleri i¢in toplam bina kiitlesi X ve Y yoniinde 105.60010
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam donme eylemsizlik

momenti ise 2073.01800 t.m*>dir (Tablo 4.84.).

X yoniinde 2. modda (-9.25496), Y yoniinde ise 1. modda (-9.21968) oOtelenme

hareketi maksimumlara ulagsmistir (Tablo 4.86.).
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Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiiksek modal kiitleye sahip
modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.87.).

Modal kiitle katilim oranlari; modal kiitleler toplaminin, bina dogal kiitlesine orani
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde g6z Oniine alinan modal kiitle katilim
oraninin, bina kiitlesinin %90°indan fazla olmasi istenir, boylece yeterli sayida dogal
titresim modunun dinamik analizde goz Oniine alindigindan emin olunur. Bina igin
modal kiitle katilim oranlar1 18. modda biitlin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.88.).

Son asamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yapi hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda oldugu goriilmiistiir. Binada, toplamda 17 kiris Ileri Hasar

Bolgesi’ne gegmistir (Tablo 4.89.).
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4.3.12. 8 kath perdeli-cerceveli yap1 (50 yilda asilma olasih@1 %2 olan ender
deprem)
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Sekil 4.24. 8 Katl Perdeli-Cergeveli Yap: 3 Boyutlu Goriintiisii (50/%2)



Tablo 4.90. 8 Katli Perdeli-Cergeveli Yap1 Metraj ve Maliyet Cetveli (50/%2)

Biitiin Katlar S4, S5 Kolonlar1 : 50 x 55
Diger Biitiin Kolonlar : 45 x 50
Biitiin Kirigler : 25 x 40
Perdeler : 28 x 210
Perde Orani1 (x/y yoniinde) : % 1.12
Yap1 Agirhg (Ton) 893
Periyot (s) 0.67

Birim
Fiyat
105.16
16.08
1478.75
93471.4
111.28

MALIYET

Beton (m”)
Kalip (mz)
Demir (ton)
(TL)
(TL/m")

TL

24817.76
30664.56
37989.09

Metraj

236
1907
25.69

Tablo 4.91. 8 Katli Perdeli-Cergeveli Yapi Dinamik Analiz Sonuglari (50/%2)
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Deprem Parametreleri Simge Deger
Hareketli yiikler dahil yap1 toplam agirligt (W) 893.80t
Yap1 yiiksekligi (Rijit bodrum varsa o kattan dl¢iilen yiikseklik) (Hn) 24.00 m
X yoniinde yapi tepesinde etki ettirilen ekstra esdeger deprem yiikii (AFn-X) 5.19 tf
Y yoniinde yap1 tepesine etki ettirilen ekstra esdeger deprem yiikii (AFn-Y) 4.67 tf
X yoniinde uygulanan toplam esdeger deprem yiikii (Vt-X) 86.53 tf
Y yoniinde uygulanan toplam esdeger deprem yiikii (Vt-Y) 77.82 tf
X yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-X) 104.26 tf
Y yoniinde uygulanan toplam deprem yiikii (modal kombinasyon) (VtB-Y) 94.06 tf
Yap1 6nem katsayist I 1.00
X yonii vtB/Vt orant ViB(x) / Vt(x) 1.20
Y yonii VtB/Vt orant ViB(y) / Vt(y) 1.21
Hesaplanan biiyiikliiklere iliskin alt sinir degerleri B 0.90
X yonii deprem yiikii biiyiitme faktorii B Vt(x) / VtB(x) 0.75
Y y6nii deprem yiikii biiyiitme faktorii B Vt(y) / VtB(y) 0.74
Tablo 4.92. 8 Katli Perdeli-Cergeveli Yap1 Serbestlik Derecelerinde Dogal Kiitleler (50/%2)
Ux Uy Uz Rx Ry Rz
[t] [t] [t] [t m’] [t m’] [t m’]
91.14239 91.14239 0 0 0 1748.05408




Tablo 4.93. 8 Katli Perdeli-Cergeveli Yapt Modal Periyot ve Frekanslari (50/%2)
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Mod Periyot [s] Frekans [Hz] Acisal Frek. Eigen Deg.
[deg/s] [deg’/s?]
1 0.675503 1.480379 9.301496 86.517829
2 0.591586 1.690372 10.620921 112.803958
3 0.398876 2.507046 15.752236 248.132939
4 0.193403 5.170563 32.487605 1055.444494
5 0.174235 5.739382 36.061598 1300.438843
6 0.116741 8.565983 53.821660 2896.771121
7 0.092662 10.791882 67.807397 4597.843120
8 0.086777 11.523743 72.405811 5242.601498
9 0.057205 17.481037 109.836593 12064.077224
10 0.054791 18.251332 114.676501 13150.699948
11 0.053022 18.860031 118.501067 14042.502788
12 0.037182 26.894669 168.984192 28555.657024
13 0.036702 27.246525 171.194966 29307.716507
14 0.034178 29.258407 183.835990 33795.671288
15 0.028043 35.659482 224.055135 50200.703500
16 0.028041 35.661707 224.069111 50206.966717
17 0.023371 42.788783 268.849851 72280.242452
18 0.023281 42.952752 269.880102 72835.269553
Tablo 4.94. 8 Katli Perdeli-Cergeveli Yap1 Modal Katilim Carpanlari (50/%2)
Periyot |Ux [tfs?] |Uy [tfs’] | Uz [tfs?] Rz
Mod [s] Rx [tfms’] | Ry [tfms’] [tfms’]
1 0.67550 0.21295 -8.28599 0 0 0 -0.00000
2 0.59159 -8.33594 | -0.21990 0 0 0 -0.00004
3 0.39888 -0.00001 -0.00000 0 0 0 36.49706
4 0.19340 -0.07554 3.41228 0 0 0 0
5 0.17423 3.39074 0.05846 0 0 0 0
6 0.11674 0 0 0 0 0 -14.59164
7 0.09266 0.01835 -2.23688 0 0 0 0
8 0.08678 -2.15932 | -0.01600 0 0 0 0
9 0.05720 0 0 0 0 0 -9.71215
10 0.05479 -0.01016 1.66427 0 0 0 0
11 0.05302 1.61422 0.00931 0 0 0 0
12 0.03718 0.00660 -1.26653 0 0 0 0
13 0.03670 -1.23138 -0.00645 0 0 0 0
14 0.03418 0 0 0 0 0 -7.23359
15 0.02804 -0.70661 0.59131 0 0 0 0
16 0.02804 -0.57324 | -0.72860 0 0 0 0
17 0.02337 0 0 0 0 0 -5.50440
18 0.02328 -0.62647 0.00079 0 0 0 0




Tablo 4.95. 8 Katli Perdeli-Cergeveli Yap1 Modal Kiitleler (50/%2)
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Periyot Ux Uy Uz Rx Ry Rz
Mod | [s] [t] [t [t] [t m’] [t m’] [t m’]
1 0.67550 0.04535 68.65771 0 0 0 0
2 0.59159 69.48798 0.04836 0 0 0 0
3 0.39888 0 0 0 0 0 1332.03532
4 0.19340 0.00571 11.64366 0 0 0 0
5 0.17423 11.49711 0.00342 0 0 0 0
6 0.11674 0 0 0 0 0 212.91604
7 0.09266 0.00034 5.00363 0 0 0 0
8 0.08678 4.66265 0.00026 0 0 0 0
9 0.05720 0 0 0 0 0 94.32587
10 0.05479 0.00010 2.76979 0 0 0 0
11 0.05302 2.60570 0.00009 0 0 0 0
12 0.03718 0.00004 1.60409 0 0 0 0
13 0.03670 1.51630 0.00004 0 0 0 0
14 0.03418 0 0 0 0 0 52.32483
15 0.02804 0.49930 0.34964 0 0 0 0
16 0.02804 0.32860 0.53086 0 0 0 0
17 0.02337 0 0 0 0 0 30.29845
18 0.02328 0.39246 0 0 0 0 0
Tablo 4.96. 8 Katli Perdeli-Cergeveli Yap1 Modal Kiitle Katilim Oranlart (50/%2)
Mod |Periyot| Ux Uy Uz Top Top [TopUz| Rx Ry Rz Top Top |Top Rz
[s] Ux Uy Rx Ry
1 0.6755 { 0.0005 | 0.7533 | 0.0000 | 0.0005 | 0.7533 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 {0.00000
2 0.5915 [ 0.7624 | 0.0005 | 0.0000 | 0.7629 | 0.7538 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.00000
3 0.3988 [ 0.0000 | 0.0000 | 0.0000 [ 0.7629 | 0.7538 | 0.0000 | 0.0000 | 0.0000 | 0.7620 | 0.0000 | 0.0000 [0.76201
4 0.1934 { 0.0000 | 0.1277 | 0.0000 | 0.7629 | 0.8815 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.76201
5 0.1742 { 0.1261 | 0.0000 | 0.0000 | 0.8891 | 0.8816 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.76201
6 0.1167 { 0.0000 | 0.0000 | 0.0000 | 0.8891 | 0.8816 | 0.0000 | 0.0000 | 0.0000 | 0.1218 | 0.0000 | 0.0000 [0.88381
7 0.0926 | 0.0000 | 0.0549 | 0.0000 | 0.8891 | 0.9365 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.88381
8 0.0867  0.0511 | 0.0000 | 0.0000 [ 0.9402 | 0.9365 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.88381
9 0.0572 { 0.0000 | 0.0000 | 0.0000 [ 0.9402 | 0.9365 | 0.0000 | 0.0000 | 0.0000 | 0.0539 | 0.0000 | 0.0000 [(0.93777
10 0.0547 { 0.0000 | 0.0303 | 0.0000 [ 0.9402 | 0.9669 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 (0.93777
11 0.0530 | 0.0285 | 0.0000 | 0.0000 [ 0.9688 | 0.9669 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 (0.93777
12 0.0371 { 0.0000 | 0.0176 | 0.0000 [ 0.9688 | 0.9845 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.93777
13 0.0367 | 0.0166 | 0.0000 | 0.0000 [ 0.9855 | 0.9845 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 (0.93777
14 0.0341 { 0.0000 | 0.0000 | 0.0000 | 0.9855 | 0.9845 | 0.0000 | 0.0000 | 0.0000 | 0.0299 | 0.0000 | 0.0000 [0.96771
15 0.0280 | 0.0054 | 0.0038 | 0.0000 [ 0.9909 | 0.9883 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.96771
16 0.0280 | 0.0036 | 0.0058 | 0.0000 | 0.9945 | 0.9941 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.96771
17 0.0233 { 0.0000 | 0.0000 | 0.0000 [ 0.9945 | 0.9941 | 0.0000 | 0.0000 | 0.0000 | 0.0173 | 0.0000 | 0.0000 [0.98504
18 0.0232 { 0.0043 | 0.0000 | 0.0000 | 0.9988 | 0.9941 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [0.98504
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Tablo 4.97. 8 Katli Perdeli-Cergeveli Yap1 Hasar Durumu (CG) (50/%2)

+ EX Yiikleme
. Minimum Belirgin Ileri Hasar Gocme
Kat Eleman Tipi Hasar Bolgesi | Hasar Bgiilgesi Bolgesi Biilggesi
7. KAT Kirigler 11 (%65) 6 (%35)
Kolonlar 8 (%100)
Perdeler 4 (%100)
6. KAT Kirigler 8 (%47) 8 (%47) 1(%6)
Kolonlar 8 (%100)
Perdeler 3 (%75) 1 (%25)
5. KAT Kirisler 8 (%47) 8 (%47) 1 (%6)
Kolonlar 5 (%63) 3 (%38)
Perdeler 3 (%75) 1 (%25)
4. KAT Kirigler 8 (%47) 8 (%47) 1(%6)
Kolonlar 8 (%100)
Perdeler 4 (%100)
3. KAT Kirigler 8 (%47) 6 (%35) 3 (%18)
Kolonlar 8 (%100)
Perdeler 4 (%100)
2. KAT Kirigler 8 (%47) 6 (%35) 3 (%18)
Kolonlar 8 (%100)
Perdeler 4 (%100)
1. KAT Kirisler 8 (%47) 9 (%53)
Kolonlar 3 (%38) 5 (%63)
Perdeler 1 (%25) 3 (%75)
ZEMIN KAT Kirigler 8 (%47) 8 (%47) 1(%6)
Kolonlar 8 (%100)
Perdeler 2 (%50) 2 (%50)

8 katl1 perdeli-cergeveli yapi i¢in; Boliim 2.1.°de belirtildigi gibi deprem tehlikesi 50
yilda asilma olasiligt %2 olan ender depreme gore analiz yapilmis ve yaklasik

maliyet 111.28 TL/m? olarak hesaplanmustir (Tablo 4.90.).

Binanin 1. mod periyodu 0.675503 s’dir (Tablo 4.93.).

Hareketli yiikler dahil, yap1 toplam agirligr 893.80 t, X yoniinde uygulanan toplam
esdeger deprem yiikii Vix = 86.53 t, Y yoniinde uygulanan toplam esdeger deprem
yiikli Vty = 77.82 t olarak bulunmustur (Tablo 4.91.).

Oteleme serbestlik dereceleri igin toplam bina kiitlesi X ve Y yoniinde 91.14239
t’dur. Buna karsilik donme serbestlik dereceleri i¢in toplam donme eylemsizlik

momenti ise 1748.05408 t.m”>dir (Tablo 4.92.).
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X yoniinde 2. modda (-8.33594), Y yoniinde ise 1. modda (-8.28599) oGtelenme

hareketi maksimumlara ulagsmistir (Tablo 4.94.).

Modal kiitleler, katilim c¢arpanlarinin karesidir ve yiiksek modal kiitleye sahip
modlar, deprem etkisiyle daha kolay harekete gecebilir (Tablo 4.95.).

Modal kiitle katilim oranlari; modal kiitleler toplaminin, bina dogal kiitlesine oranm
olarak ifade edilirler ve modal analizin yeterliliginin kontroliinde kullanilirlar.
Yonetmeligimize gore modal analizde goz Oniine alman modal kiitle katilim
oraninin, bina kiitlesinin %90’1ndan fazla olmas: istenir, bdylece yeterli sayida dogal
titresim modunun dinamik analizde gz oniine alindigindan emin olunur. Bina i¢in
modal kiitle katilim oranlar1 18. modda biitiin yonlerde %100’e ulastig1 i¢in, yeterli

sayida dogal titresim modu degerlendirmeye alinmistir denilebilir (Tablo 4.96.).

Son agamada ise Boliim 3.4’te belirtilen algoritma yardimiyla yap1 hasar durumu
belirlenmis ve bunun sonucunda deprem performansinin Can Giivenligi (CG) hedef
performansinda  oldugu goriilmiistiir. Deprem siddeti arttig1 igin, Ileri hasar

bolgesi’ne gecen toplamda 10 tane kirisin oldugu goriilmektedir (Tablo 4.97.).



BOLUM 5. SAYISAL SONUCLARIN DEGERLENDIRILMESI

Tablo 5.1. 50 Yilda Asilma Olasilig1 %10 Olan Tasarim Depremine Gére Maliyet Cetveli

50 Yilda Asilma Olasiligi % 10 Olan Tasarim Depremi

Yap1 Tiiri Toplam Maliyet TL/m*
3 Kathi Cergeveli 24886.1 79.00
3 Katli Perdeli-Cergeveli 28407.4 90.18
5 katlh Cerceveli 41607.6 79.25
5 katli Perdeli-Cergeveli 47936.8 91.31
8 kath Cerceveli 69815.9 83.11
8 katli Perdeli-Cergeveli 82774.2 98.54
Tablo 5.2. 50 Yilda Asilma Olasilig1 % 2 Olan Ender Deprem’e Gore Maliyet Cetveli
50 Yilda Asilma Olasiligt % 2 Olan Ender Deprem
Yap1 Tiiri Toplam Maliyet TL/m*
3 Katlh Cergeveli 24960 79.24
3 Katli Perdeli-Cergeveli 29351.1 93.18
5 katlhi Cerceveli 43189.5 82.27
5 katli Perdeli-Cergeveli 51635.1 98.35
8 kath Cerceveli 115598.4 137.62
8 katli Perdeli-Cergeveli 93471.4 111.28




Tablo 5.3. Tasarim Depremi'ne Gore Cerceveli Yapi'dan Perdeli-Cergeveli Yapi'ya Gegis Maliyeti

Tasarim Depremi 'ne gore Cergeveli Yapi'dan Perdeli-Cergeveli Yapi'ya Gegis

Maliyeti
(Yillik Ortalama Betonarme Yapt Stogu = 39.063.108 m?)
Yapi Tiirii FaerL%il;yet TOPLAM (TL)
3 Kath 11.18 436,675,943
5 Kathi 12.06 470,929,949
8 Katli 15.43 602,608,896

Tablo 5.4. Deprem Tehlikesi 50 Yilda %10'dan, %2'ye Gegis Maliyetleri

Deprem Tehlikesi 50 Yilda %10'dan, %2'ye Gegis Maliyetleri
(Y1llik Ortalama Betonarme Yap1 Stogu = 39.063.108 m?)

Yap1 Tiirii Far%‘ﬁfﬂ%—"“ TOPLAM (TL)
3 Kath Cergeveli 0.23 9,164,329
3 Kath Perdeli-Cerceveli 3.00 117,028,111
5 Katlh Cergeveli 3.01 117,702,725
5 Katli Perdeli-Cergeveli 7.04 275,175,414
8 Katl1 Cerceveli 54.50 2,129,055,645
8 Katli Perdeli-Cergeveli 12.73 497,459,380

Tablo 5.5. 50 yilda Asilma Olasilig1 % 10’dan %2’ye Gegis Maliyetlerinin Gayri Safi Milli Hasiladaki

Yiizdelik Dilimleri (%)

Yapi Tiiri TOPLAM (TL) GSMH (L)
950,098,000,000
3 Katli Cergeveli 9,164,329 % 0.001
3 Kath Perdeli-Cerceveli 117,028,111 % 0.012
5 Katli Cergeveli 117,702,725 % 0.012
5 Katli Perdeli-Cergeveli 275,175,414 % 0.029
8 Katl1 Cergeveli 2,129,055,645 % 0.224
8 Katl1 Perdeli-Cergeveli 497,459,380 % 0.052
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1. Cerceveli yapidan, perdeli-cer¢eveli yapiya gecis fark maliyeti; CG (Can
Giivenligi) performans seviyesi ve tasarim depremi i¢in diisiiniildigiinde m*’de; 3, 5
ve 8 kath yapilar i¢in swrastyla 11.18 TL, 12.06 TL ve 15.43 TL olarak
degigsmektedir. Ortalama 1 yilda depreme harcadigimiz paranin 781 milyon $
oldugunu dusiiniirsek, tilke geneli maliyetlere bakildiginda 1 yilda depreme

harcadigimiz maliyetin ¢ok altinda degerler oldugu goriilmektedir (Tablo 5.3.).

2. Deprem tehlikesi %10’dan %2’ye gecis maliyeti perdeli-gerceveli 3, 5 ve 8 kath
yapilar i¢in sirastyla Gayri Sahafi Milli Hasila’nin % 0.012, % 0.029 ve %0.052 lik
kisimlarini teskil ettigi goriilmektedir. Tiim degerlerin, (tasarim depreminde perdeli-
cerceveli yapi’ya gecis maliyetinde oldugu gibi) 1 yilda depremde olusan ekonomik
kayiplara harcadigimiz miktarlarin altinda oldugu goriilmektedir (Tablo 5.5.).
Ayrica, 50 yilda asilma olasiligt % 10 olan derpeme gore CG performans seviyesi
diisiiniildiginde (DBYBHY-2007°de istenen durum) ; yapi ancak onarim ve
giliclendirme projesi ile deprem Oncesi islevini kazanabilecektir. Deprem sonrasinda
giiclendirme, tasinma, gegici barmma, yaralanma gibi olaylar dogacaktir. Ornegin
yapt tagima kapasitesi % 65’e diistiigli durumda gereken onarim ve giliglendirme
maliyeti ince igler dahil 100 TL/m> olacaktir. Yapisal olmayan elemanlardaki
(elektrik su dogalgaz atik su vb tesisatlar, dekorasyon) onarim ve yenilenme
maliyetleri buna dahil degildir. Bu maliyete yapinin devre dis1 kaldig: siire ile ilgili
maliyetler de eklenmelidir. Yapinin devre dis1 kaldigi siire boyunca taginma ve gegici
konaklama 15 TL/m” giderleri, tiretim kayiplari, pazar kayiplari, gibi kayiplarda soz
konusudur.[1] Deprem tehlikesi % 2’ye goére olan tasarimda bunlarin higbiri

yasanmayacaktir.

Tablo 5.6. 2010 yili mali biitgeler

Milli Savunma Bakanlig Baymdirlik ve Iskan Sakarya Universitesi
Odenegi Bakanlig1 Odenegi Odenegi
(2010) (TL) (2010) (TL) (2010) (TL)

15,118,234,000 774,446,000 117,578,000




101

3. Tasarim depremine gore 3, 5 ve 8 katli yapilarin perdeli-gcerceveli yapilmasi
durumu diisiiniiliirse (ort. 500.000.000 TL) , yaklasik fark maliyet; Milli Savunma
Bakanliginin 2010 yili biitgesinin  %3.3’{inli, Bayindirhk Bakanhigi 2010 yil
biit¢esinin %64.5’ini teskil etmektedir (Tablo 5.3. ve Tablo 5.6.).

4. 3 kath perdeli-cer¢eveli yapilarda deprem tehlikesi %10°dan %2’ye gecis
maliyetinin Sakarya Universitesi 2010 y1l1 biitcesiyle ayn1 oldugu goriilmektedir. 5
kath perdeli-cerceveli yapilarda fark maliyet; bu biitgenin 2 kati, 8 katli perdeli-
cerceveli yapilarda ise 5 kat1 oranla degigsmektedir (Tablo 5.4. ve Tablo 5.6.).

Tablo 5.7. Bayindirlik birim fiyatlarina gore yap1 yaklasik maliyeti alt seviye oranlari

KONUT INSAATLARI ALT SEVIYELERI (%)
Kaba Insaat 40 (1)
Tesisat 10 (2)
Badana, Cam, Yagli Boya, Fayans 10

Dograma

3)
4

Kasalar, I¢ Siva

Doseme Kaplamasi

Dis Siva, Demir Isleri, Denizlik (5)

Radyator ve Borular

Cat1

Kalorifer Kazani

\ON N (O} VST No ¥ e o N I N Ne el

Cevre Diizenlemesi

TOPLAM|100

% 25 Miiteahhit kari

Proje Ucreti

1. Kalip, Demir, Beton

Temiz ve Pis Su (%75), Elektrik (%25)

Kapilar (%60), Penc. Kanatlar1 (%30), Metal Aksam (%10)

Pencere-Kap1 (%60), Ic Siva (%40)

Da1s Siva (%50), Balkon Merdiven Korkuluklari vb. (%30), Denizlik (%20)

nh W
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5. Bir yapiin kaba insaat maliyet orani, biitiiniiniin yaklasik % 40°1dir (Tablo 5.7.).
Gayri safi milli hasila ve betonarme yapi stoku diisiiniildiigiinde, kaba insaat yaksalik
maliyetinin artirilmasi, artan maliyetin yapinin diger imalatlarindan eksiltilmesiyle
karsilanmas1 miihendis, istekli ve miiteahhitin tartismasi gereken diger bir konu

olacaktir.



BOLUM 6. SONUCLAR VE ONERILER

Performansa dayali tasarim ve degerlendirmede, 6ngoriilen sismik tehlike altinda, bir
yapinin veya yapi stokunun, hangi performans diizeyini gosterecegi kantitatif (nicel)
olarak hesaplanabildiginden, mevcut bir yapmin yol agacagi maddi kayiplar1 ve
muhtemel can kaybimi belirlemek miimkiin olabilmektedir. Dogal bir olay olan
depremin “afet” e doniismemesi i¢in, karar verme konumunda bulunanlari, sayisal
verilere ve hesaplamalara dayanarak rasyonel bir bicimde, bilgilendirilen bir

yaklasimdir.

Gilinlimiizde, 5-10 y1l dncesine gore, mevcut veya insa edilecek bir yapinin belirlenen
deprem tehlikesi altinda goOsterecegi performans 1yi bir yaklasiklikla
hesaplanabilmektedir. Gelecekteki deprem tehlikesinin sismik tehlike analizi
tekniklerinin kullanilmasi ile nicel olarak belirlenmesi bu tiir bir hesabt miimkiin

olmaktadir.

Performans diizeyinin seg¢ilmesi ile ilgili olarak, sartnameler minimum hedefleri
belirlemislerdir. Ancak, yapinin 6nemi, ekonomik 6mrii, deprem tehlike diizeyi ve
kullanim amaci1 g6z Oniinde bulundurularak minimum hedeften daha yiiksek
performanslarin segilmesi her zaman s6z konusudur. Bu, mal sahibi, miihendis,

miiteahhit ve mimarin ortaklasa verecegi bir karardir.

Gelistirilen teknikler ve bilimsel calismalarin 1s181inda, sigorta sirketleri celik,
betonarme, prefabrik veya yigma yapilar i¢in deprem sigorta prim oranlarinin
belirlerken, deprem tehlike diizeyi ve hedeflenen yapi performansini géz Oniinde

bulundurmalidirlar. [1]
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50 yilda asilma olasiligi % 2 olan depreme gore tasarimda ise, ilk yaklasik
maliyetleri yliksek olmasina karsin, deprem sonrasinda; onarim giiclendirme,

tasinma, gecici barinma, yeniden insa, enkaz kaldirma gibi olaylar yasanmayacaktir.
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EKLER

EK A. 50 Yilda Asilma Olasihig1 %10 Olan Tasarim Depremi’ne Gore Kolon,
Kiris Ve Perdelere Ait Donati Diizenleri

A.l. Giris

Bu bolimde, 50 yilda asilma olasilig1 %10 olan tasarim depremine gore tasarlanan
binalarin; kolon, kiris ve perdelerine ait donati1 diizenlerine yer verilecektir. Proje
kapsaminda minimum donat1 orani; kolon, kiris ve perdelerde sirastyla 0.01, 0.003 ve

0.0025 alinmustir.

Tablo A.1. 3 katli gergeveli yap1 kolon donati diizeni (50/%10)

KOLON DONATI DUZENI
2.KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
S01 30/35 10.50 4016 2014 ®8/15/10/10
S02 30/35 10.50 4016 2014 ®8/15/10/10
S03 30/35 10.50 4016 2014 ®8/15/10/10
S04 30/35 10.50 4016 2014 ®8/15/10/10
S05 30/35 10.50 4016 2014 ®8/15/10/10
S06 30/35 10.50 4016 2014 ®8/15/10/10
S07 30/35 10.50 4016 2014 ®8/15/10/10
S08 30/35 10.50 4016 2014 ®8/15/10/10
S09 30/35 10.50 4016 2014 ®8/15/10/10
S10 30/35 10.50 4016 2014 ®8/15/10/10
S11 30/35 10.50 4016 2014 ®8/15/10/10
S12 30/35 10.50 4016 2014 ®8/15/10/10
1.KAT
So01 30/35 10.50 4016 2014 ®8/15/10/10
S02 30/35 10.50 4016 2014 ®8/15/10/10
S03 30/35 10.50 4016 2014 ®8/15/10/10
S04 30/35 10.50 4016 2014 ®8/15/10/10
S05 30/35 10.50 4016 2014 ®8/15/10/10
S06 30/35 10.50 4016 2014 ®8/15/10/10
S07 30/35 10.50 4016 2014 ®8/15/10/10
S08 30/35 10.50 4016 2014 ®8/15/10/10
S09 30/35 10.50 4016 2014 ®8/15/10/10
S10 30/35 10.50 4016 2014 ®8/15/10/10
S11 30/35 10.50 4016 2014 ®8/15/10/10




Tablo A.1. 3 katli ¢erceveli yap1 kolon donat1 diizeni (50/%10) (devami)

S12 | 30135 | 1050 | 4®i6 | 2014 | ®8/15/10/10
ZKAT
S01 30/35 10.50 4016 2014 ®8/15/10/10
S02 30/35 10.50 4016 2014 ®8/15/10/10
S03 30/35 10.50 4016 2014 ®8/15/10/10
S04 30/35 10.50 4016 2014 ®8/15/10/10
S05 30/35 10.50 4016 2014 ®8/15/10/10
S06 30/35 10.50 4016 2014 ®8/15/10/10
S07 30/35 10.50 4016 2014 ®8/15/10/10
S08 30/35 10.50 4016 2014 ®8/15/10/10
S09 30/35 10.50 4016 2014 ®8/15/10/10
S10 30/35 10.50 4016 2014 ®8/15/10/10
s11 30/35 10.50 4016 2014 ®8/15/10/10
S12 30/35 10.50 4016 2014 ®8/15/10/10
Tablo A.2. 3 katli ¢ergeveli yapi kiris donati diizeni (50/%10)
KiRiS DONATI DUZENI
2.KAT | Isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
KO1 | 25/40 2012 [ 2012 | 112 ®8/18/9
K02 | 25/40 2012 | 2012 | 1012 D8/18/9
K03 | 25/40 2012 | 2012 | 1012 ©8/18/9
K04 | 25/40 2012 | 2012 | 1012 ®8/18/9
K05 | 25/40 2012 | 2012 | 112 ®8/18/9
K06 | 25/40 2012 | 2012 | 1012 ©8/18/9
K07 | 25/40 2012 | 2012 | 1012 ®8/18/9
KO8 | 25/40 2012 [ 2012 | 112 ®8/18/9
K09 | 25/40 2012 | 2012 | 1012 D8/18/9
K10 | 25/40 3014 | 3012 | 1012 ®8/11/9
K11 | 25/40 3014 [ 3012 [ 1®12 ®8/11/9
K12 | 25/40 2012 [2012 | 1012 | 1012 | 1012 | ©8/18/9
K13 | 25/40 | 1®012 | 1012 | 2012 |[2012 | 1012 ©8/18/9
K14 | 25/40 2012 [ 2012 | 1012 1012 | 1012 | ©8/18/9
K15 | 25/40 | 1®12 | 1012 | 2012 [2012 | 1012 ®8/18/9
K16 | 25/40 3014 | 3012 | 1012 ®8/11/9
K17 | 25/40 3014 | 3012 | 1012 ®8/11/9
1.KAT
K01 | 25/40 2012 | 2012 | 1012 D8/18/9
K02 | 25/40 2012 | 2012 | 1012 ©8/18/9
KO3 | 25/40 2012 | 2012 | 1012 ®8/18/9
K04 | 25/40 | 1®12 2012 | 2012 | 1D12 ®8/18/9
K05 | 25/40 2012 | 2012 | 1012 D8/18/9
K06 | 25/40 2012 [ 2012 | 1012 ] 1012 ©8/18/9
K07 | 25/40 2012 | 2012 | 1012 ®8/18/9
K08 | 25/40 2012 | 2012 | 1012 D8/18/9
K09 | 25/40 2012 | 2012 | 1012 ©8/18/9
K10 | 25/40 | 1012 3014 | 3012 | 1012 ®8/11/9
K11 | 25/40 3014 [ 3012 | 1012 | 1012 ®8/11/9
K12 | 25/40 | 1®16 | 1012 | 2012 [2012 | 1012 | 1012 | 1012 | ©8/18/9
K13 | 25/40 | 1012 | 1012 | 2012 |2012 | 1012 | 1016 | 1012 | ©8/18/9
K14 | 25/40 | 1®16 | 1012 | 2012 |2012 | 1012 | 112 | 1012 | ®8/18/9
K15 | 25/40 | 1012 | 1012 | 2012 |2012 | 1012 | 1016 | 1012 | ®8/18/9
K16 | 25/40 | 1012 3014 | 3012 | 1012 ®8/11/9
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Tablo A.2. 3 katli cergeveli yapi kiris donat1 diizeni (50/%10) (devami)

K17 | 25/40 | | | 3014 | 3012 | 1912 | 1912 | | ®8/11/9
ZKAT
K01 | 25/40 | 1912 | 1®12 | 212 | 2012 | 1D12 D8/18/9
K02 | 25/40 2012 | 2912 | 1912 D8/18/9
K03 | 25/40 2012 | 2012 | 1012 | 1012 | 112 | D8/18/9
K04 | 25/40 | 1012 2012 | 2912 | 1012 D8/18/9
K05 | 25/40 2012 | 2412 | 1912 D8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1912 D8/18/9
K07 | 25/40 | 1012 | 1P12 | 2012 | 2012 | 1D12 D8/18/9
K08 | 25/40 2012 | 2912 | 1012 D8/18/9
K09 | 25/40 2012 | 2012 | 1012 | 1012 | 112 | D8/18/9
K10 | 25/40 | 1012 3014 | 3012 | 1912 | 1012 | 1012 | DY/11/9
K11 | 25/40 | 1912 | 1912 | 3014 | 3012 | 1912 | 1D12 D8/11/9
K12 | 25/40 | 2012 | 1912 | 2012 | 2012 | 1®I12 | 1016 | 1D12 | D8/18/9
K13 | 25/40 | 1016 | 1012 | 2012 | 2012 | 112 | 2012 | 1912 | DY/18/9
K14 | 25/40 | 2012 | 112 | 2012 | 2012 | 112 | 1D16 | 1D12 | DY/18/9
K15 | 25/40 | 1016 | 1912 | 2012 | 2012 | 1®12 | 2012 | 1D12 | D8/18/9
K16 | 25/40 | 1012 3014 | 3012 | 1912 | 1012 | 1012 | DY/11/9
K17 | 25/40 | 1012 | 1012 | 3014 | 3012 | 1012 | 1D12 D8/11/9
Tablo A.3. 3 katli perdeli-¢erceveli yapi kolon donat1 diizeni (50/%10)
KOLON DONATI DUZENI
2.KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
S01 25/30 8.00 4014 2014 D8/12/8/10
S02 25/30 8.00 4014 2014 D8/12/8/10
S03 25/30 8.00 4014 2014 D8/12/8/10
S04 25/30 8.00 4014 2014 D8/12/8/12
S05 25/30 8.00 4014 2014 D8/12/8/12
S06 25/30 8.00 4014 2014 D8/12/8/10
S07 25/30 8.00 4014 2014 D8/12/8/10
S08 25/30 8.00 4014 2014 D8/12/8/10
1.KAT
S01 25/30 8.00 4014 2014 D8/12/8/10
S02 25/30 8.00 4014 2014 D8/12/8/10
So03 25/30 8.00 4014 2014 D8/12/8/10
S04 25/30 8.00 4014 2014 D8/12/8/12
S05 25/30 8.00 4014 2014 D8/12/8/12
S06 25/30 8.00 4014 2014 D8/12/8/10
S07 25/30 8.00 4014 2014 D8/12/8/10
S08 25/30 8.00 4014 2014 D8/12/8/10
Z.KAT
S01 25/30 8.00 4014 2014 D8/12/8/10
S02 25/30 8.00 4014 2014 D8/12/8/10
S03 25/30 8.00 4014 2014 D8/12/8/10
S04 25/30 8.00 4014 2014 D8/12/6/12
S05 25/30 8.00 4014 2014 D8/12/6/12
S06 25/30 8.00 4014 2014 D8/12/8/10
S07 25/30 8.00 4014 2014 D8/12/8/10
S08 25/30 8.00 4014 2014 D8/12/8/10
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Tablo A.4. 3 katli perdeli-cerceveli yap1 kirig donat1 diizeni (50/%10)

KIRIS DONATI DUZENI

2.KAT | Isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
K01 | 25/40 | 1®12 2012 | 2014 1P16 ®8/18/9
K02 | 25/40 | 1®18 2012 | 2014 ®8/11/9
K03 | 25/40 2012 | 2012 | 1912 ®8/11/9
K04 | 25/40 | 1®12 2012 | 2012 | 1912 ®8/18/9
K05 | 25/40 2012 | 2012 | 1912 ©8/18/9
K06 | 25/40 2012 | 2012 | 1®12| 1DI12 ®8/18/9
K07 | 25/40 2012 | 2012 | 1912 ®8/11/9
K08 | 25/40 2012 | 2014 1018 ®8/11/9
K09 | 25/40 | 116 2012 | 2014 1P12 ®8/11/9
K10 | 25/40 2012 | 2012 | 1012 | 1014 | 1012 | D8/11/9
K11 | 25/40 | 1®14 | 1012 | 2012 [ 2012 | 112 ®8/11/9
K12 | 25/40 2012 | 2012 | 1014 | 1012 | 1012 | D8/18/9
K13 | 25/40 | 1012 | 1012 | 2012 [2012 | 1PI2| 114 | 1PI2 | P8/18/9
K14 | 25/40 | 1014 | 1012 | 2012 [2012 | 1DI2| 1012 | 1PI2 | P8/18/9
K15 | 25/40 | 1012 | 1912 | 2012 | 2012 | 1D14 ®8/18/9
K16 | 25/40 2012 | 2012|1012 | 1914 | 1012 | D8/11/9
K17 | 25/40 | 114 | 1012 | 2012 | 2012 | 112 ®8/11/9

1.LKAT
K01 | 25/40 | 1®12 2012 | 2014 2012 ©8/18/9
K02 | 25/40 | 2d14 2012 | 2014 ®8/11/9
K03 | 25/40 2012 | 2012 | 1912 ®8/11/9
K04 | 25/40 | 1914 | 1912 | 2012 [ 2012 | 112 ®8/18/9
K05 | 25/40 2012 | 2012 | 1912 ©8/18/9
K06 | 25/40 2012 | 2012|1012 | 1014 | 1012 | D8/18/9
K07 | 25/40 2012 | 2012 | 1912 ®8/11/9
K08 | 25/40 2012 | 2014 2014 ®8/11/9
K09 | 25/40 | 2d12 2012 | 2014 112 ®8/18/9
K10 | 25/40 2012 | 2012 | 1012 | 1016 | 1012 | D8/11/9
K11 | 25/40 | 1®16 | 1012 | 2012 [ 2012 | 112 ®8/11/9
K12 | 25/40 | 1®12 2012 | 2012 | 1912 | 1012 | 1012 | D8/18/9
K13 | 25/40 | 1012 | 1012 | 2012 [2012 | 1DI12| 118 | 1PI2 | P8/18/9
K14 | 25/40 | 1018 | 1012 | 2012 [2012 [ 112 | 1012 | 1012 | ®8/18/9
K15 | 25/40 | 1912 | 1912 | 2012 [2012 | 1PI2| 1PI2 ©8/18/9
K16 | 25/40 2012 | 2012 | 1912 | 1916 | 1012 | 8/11/9
K17 | 25/40 | 1®16 | 1012 | 2012 | 2012 | 112 ®8/11/9

ZKAT
K01 | 25/40 | 1®12 2012 | 2014 1P12 ®8/18/9
K02 | 25/40 | 1®14 2012 | 2014 ®8/11/9
K03 | 25/40 2012 | 2012 | 1912 ®8/11/9
K04 | 25/40 | 112 2012 | 2012 | 1912 ©8/18/9
K05 | 25/40 2012 | 2012 | 1912 ®8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1DI12 ®8/18/9
K07 | 25/40 2012 | 2012 | 1912 ®8/11/9
K08 | 25/40 2012 | 2014 1P14 ®8/11/9
K09 | 25/40 | 1®12 2012 | 2014 112 ®8/18/9
K10 | 25/40 3014 | 3012 | 1012 | 1PI12 ®8/11/9
K11 | 25/40 | 1®12 3014 | 3012 | 112 ®8/11/9
K12 | 25/40 2012 | 2012 | 1912 | 1012 | 1012 | D8/18/9
K13 | 25/40 | 1012 | 1012 | 2012 [2012 | 1012 | 1014 | 1012 | D8/18/9
K14 | 25/40 | 1914 | 1®12 | 2012 [2012 [ 1PI2| 112 | 112 | P8/18/9
K15 | 25/40 | 1®12 | 1P12 | 2012 | 2012 | 1DI2 ®8/18/9
K16 | 25/40 3014 | 3012|1012 | 1DI2 ®8/11/9
K17 | 25/40 | 1d12 3014 | 3012 | 112 ®8/11/9
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Tablo A.5. 3 katli perdeli-gergeveli yap1 perde donati diizeni (50/%10)

PERDE DONATI DUZENI
2.KAT | . . Diisey Donat1 Yatay Donati
Isim | Boyut | Ast (cm”2) Sol Orta Sag | Yatay Govde | Yatay Bashk
P01 | 25/210 20.50 4014 | 20910 | 4914 D8/16 D8/20
P02 | 25/210 20.50 4014 | 20910 | 4014 8/16 D8/20
P03 | 25/210 20.50 4014 | 20910 | 4914 Dy/16 D8/20
P04 | 25/210 20.50 4014 | 20910 | 414 D8/16 D8/20
1.KAT
P01 | 25/210 20.50 4014 | 20910 | 4014 D8/16 D8/20
P02 | 25/210 20.50 4014 | 20910 | 4914 Dy/16 D8/20
P03 | 25/210 20.50 4014 | 20910 | 4914 D8/16 D8/20
P04 | 25/210 20.50 4014 | 20010 | 4014 D8/16 D8/20
ZXKAT
P01 | 25/210 28.77 7914 | 149010 | 7014 D8/16 ®8/10
P02 | 25/210 28.77 7014 | 14010 | 7014 8/16 ®8/10
P03 | 25/210 28.93 7014 | 14010 | 7014 D8/16 D8/10
P04 | 25/210 28.93 7014 | 14010 | 7014 Dy/16 D8/10
Tablo A.6. 5 katli gergeveli yap1 kolon donati diizeni (50/%10)
KOLON DONATI DUZENI
4 KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
So01 30/35 10.50 4016 2914 ®8/15/10/10
S02 30/35 10.50 4016 2914 ®8/15/10/10
S03 30/35 10.50 4016 2014 ®8/15/10/10
S04 30/35 10.50 4016 2014 ®8/15/10/10
S05 30/35 10.50 4016 2914 ®8/15/10/10
S06 30/35 10.50 4016 2014 ®8/15/10/10
S07 30/35 10.50 4016 2014 ®8/15/10/10
S08 30/35 10.50 4016 2014 ®8/15/10/10
S09 30/35 10.50 4016 2914 ®8/15/10/10
S10 30/35 10.50 4016 2014 ®8/15/10/10
S11 30/35 10.50 4016 2014 ®8/15/10/10
S12 30/35 10.50 4016 2014 ®8/15/10/10
3.KAT
S01 30/35 10.50 4016 2014 ®8/15/10/10
S02 30/35 10.50 4016 2914 ®8/15/10/10
S03 30/35 10.50 4016 2914 ®8/15/10/10
S04 30/35 10.50 4016 2014 ®8/15/10/10
S05 30/35 10.50 4016 2914 ®8/15/10/10
S06 30/35 10.50 4016 2914 ®8/15/10/10
S07 30/35 10.50 4016 2014 ®8/15/10/10
S08 30/35 10.50 4016 2014 ®8/15/10/10
S09 30/35 10.50 4016 2014 ®8/15/10/10
S10 30/35 10.50 4016 2914 ®8/15/10/10
S11 30/35 10.50 4016 2014 ®8/15/10/10
S12 30/35 10.50 4016 2014 D8/15/10/10
2.KAT
So01 30/35 10.50 4016 2014 ®8/15/10/10
S02 30/35 10.50 4016 2014 ®8/15/10/10
S03 30/35 10.50 4016 2014 ®8/15/10/10
S04 30/35 10.50 4016 2914 ®8/15/10/10
S05 30/35 10.50 4016 2014 ®8/15/10/10
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Tablo A.6. 5 katli ¢erceveli yap1 kolon donat1 diizeni (50/%10) (devami)

S06 30/35 10.50 4016 2014 ®8/15/10/10

S07 30/35 10.50 4916 2014 ®8/15/10/10

S08 30/35 10.50 4D16 2014 ®8/15/10/10

S09 30/35 10.50 4016 2014 ®8/15/10/10

S10 30/35 10.50 4P16 2014 ®8/15/10/10

S11 30/35 10.50 4P16 2014 ®8/15/10/10

S12 30/35 10.50 4D16 2014 ®8/15/10/10

1.KAT

S01 30/35 10.50 4916 2014 ®8/15/10/10

S02 30/35 10.50 4D16 2014 ®8/15/10/10

S03 30/35 10.50 4016 2014 ®8/15/10/10

S04 30/35 10.50 4P16 2014 ®8/15/10/10

S05 30/35 10.50 4P16 2014 ®8/15/10/10

S06 30/35 10.50 4016 2014 ®8/15/10/10

S07 30/35 10.50 4016 2014 ®8/15/10/10

S08 30/35 10.50 4916 2014 ®8/15/10/10

S09 30/35 10.50 4P16 2014 ®8/15/10/10

S10 30/35 10.50 4016 2014 ®8/15/10/10

S11 30/35 10.50 4P16 2014 ®8/15/10/10

S12 30/35 10.50 4D16 2014 ®8/15/10/10

Z.KAT

S01 30/35 10.50 4016 2014 ®8/15/10/10

S02 30/35 10.50 4916 2014 ®8/15/10/10

S03 30/35 10.50 4P16 2014 ®8/15/10/10

S04 30/35 10.50 4016 2014 ®8/15/10/10

S05 30/35 10.50 4P16 2014 ®8/15/10/10

S06 35/40 14.00 4P16 4014 D8/16/8/10

S07 35/40 14.00 4016 4014 D8/16/8/10

S08 30/35 10.50 4016 2014 ®8/15/10/10

S09 30/35 10.50 4P16 2014 ®8/15/10/10

S10 30/35 10.50 4P16 2014 ®8/15/10/10

S11 30/35 10.50 4016 2014 ®8/15/10/10

S12 30/35 10.50 4P16 2014 ®8/15/10/10

Tablo A.7. 5 katli ¢ergeveli yapi kiris donat1 diizeni (50/%10)
KiRiS DONATI DUZENI

4.KAT | isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
KO01 | 25/40 2012 | 2912 | 1912 D8/18/9
K02 | 25/40 2012 | 2912 | 1912 D8/18/9
K03 | 25/40 2012 | 2012 | 1012 D8/18/9
K04 | 25/40 2012 | 2012 | 1912 D8/18/9
KO05 | 25/40 2012 | 2912 | 1912 D8/18/9
K06 | 25/40 2012 | 2012 | 1912 D8/18/9
K07 | 25/40 2012 | 2012 | 1912 D8/18/9
K08 | 25/40 2012 | 2912 | 1912 D8/18/9
K09 | 25/40 2012 | 2012 | 1912 D8/18/9
K10 | 25/40 3014 | 3012 | 1012 D8/11/9
K11 | 25/40 3014 | 3012 | 1012 ®8/11/9
K12 | 25/40 2012 | 2012 | 1912 | 1DI12 1012 | ©8/18/9
K13 | 25/40 | 1P12 1012 2012 | 2012 | 1012 D8/18/9
K14 | 25/40 2012 | 2012 | 1012 | 1d12 1012 | ©8/18/9
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Tablo A.7. 5 katli cergeveli yapi kiris donat1 diizeni (50/%10) (devami)

K15 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1PI12 D8/18/9
K16 | 25/40 3014 | 3012 | 1012 D8/11/9
K17 | 25/40 3014 | 3012 | 1012 D8/11/9
3.KAT
K01 | 25/40 2012 | 2012 | 1912 D8/18/9
K02 | 25/40 2012 | 2012 | 1912 D8/18/9
K03 | 25/40 2012 | 2012 | 1012 D8/18/9
K04 | 25/40 | 1012 2012 | 2012 | 1012 D8/18/9
K05 | 25/40 2012 | 2012 | 1912 D8/18/9
K06 | 25/40 2012 | 2012 | 1912 | 1912 D8/18/9
K07 | 25/40 2012 | 2912 | 1012 D8/18/9
K08 | 25/40 2012 | 2012 | 1912 D8/18/9
K09 | 25/40 2012 | 2012 | 1912 D8/18/9
K10 | 25/40 | 1®12 3014 | 3012 | 1012 D8/11/9
K11 | 25/40 3014 | 3012 | 1012 | 1912 D8/11/9
K12 | 25/40 | 1016 | 1012 | 2012 | 2012 | 1912 | 1012 | 1P12 | DY/18/9
K13 | 25/40 | 1912 | 1012 | 2012 | 2012 | 112 | 1016 | 1012 | P8/18/9
K14 | 25/40 | 1016 | 1012 | 2012 | 2012 | 1912 | 1012 | 1P12 | DY/18/9
K15 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 1016 | 1D12 | DY/18/9
K16 | 25/40 | 1®12 3014 | 3012 | 1912 D8/11/9
K17 | 25/40 3014 | 3012 | 1012 | 1D12 D8/11/9
2.KAT
K01 | 25/40 | 1012 2012 | 2012 | 1912 D8/18/9
K02 | 25/40 2012 | 2012 | 1012 D8/18/9
K03 | 25/40 2012 | 2912 | 1012 | 1012 D8/18/9
K04 | 25/40 | 1012 2012 | 2012 | 1912 D8/18/9
K05 | 25/40 2012 | 2012 | 1912 D8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1912 D8/18/9
K07 | 25/40 | 1012 2012 | 2012 | 1012 D8/18/9
K08 | 25/40 2012 | 2012 | 1912 D8/18/9
K09 | 25/40 2012 | 2012 | 1012 | 1P12 D8/18/9
K10 | 25/40 | 1014 | 1012 | 3014 | 3012 | 1P12 D8/11/9
K11 | 25/40 3014 | 3012 | 1012 | 1014 | 1012 | D&/11/9
K12 | 25/40 | 1018 | 1012 | 2012 | 2012 | 112 | 1014 | 1D12 | D8/18/9
K13 | 25/40 | 1914 | 1012 | 2012 | 2012 | 112 | 1018 | 1012 | PB/18/9
K14 | 25/40 | 1018 | 1012 | 2012 | 2012 | 1912 | 1014 | 1P12 | DY/18/9
K15 | 25/40 | 1014 | 1012 | 2012 | 2012 | 112 | 1018 | 1D12 | DY/18/9
K16 | 25/40 | 1914 | 1012 | 3014 | 312 | 1912 D8/11/9
K17 | 25/40 3014 | 3012 | 1012 | 1014 | 1012 | D&/11/9
1.KAT
KO01 | 25/40 | 1912 | 1012 | 2012 | 2012 | 1D12 D8/18/9
K02 | 25/40 2012 | 2012 | 1012 D8/18/9
K03 | 25/40 2012 | 2012 | 1012 | 1012 | 1012 | D8/18/9
K04 | 25/40 | 1014 | 1012 | 2012 | 2012 | 1D12 D8/18/9
K05 | 25/40 2012 | 2012 | 1012 D8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1014 | 1012 | D8/18/9
K07 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1P12 D8/18/9
K08 | 25/40 2012 | 2012 | 1912 D8/18/9
K09 | 25/40 2012 | 2012 | 1012 | 1912 | 1912 | D8/18/9
K10 | 25/40 | 116 | 1012 | 2012 | 2012 | 1912 | 1012 | 1P12 | DY/11/9
Ki1 | 25/40 | 1012 | 1012 | 2012 | 2012 | 112 | 1016 | 1D12 | D8/11/9
K12 | 25/40 | 2014 | 1012 | 2012 | 2012 | 112 | 2012 | 1D12 | P&/18/9
K13 | 25/40 | 2012 | 1012 | 2012 | 2012 | 1912 | 2014 | 1P12 | DY/18/9
K14 | 25/40 | 2014 | 1012 | 2012 | 2012 | 1912 | 2012 | 1P12 | D/18/9
K15 | 25/40 | 2012 | 1012 | 2012 | 2012 | 112 | 2014 | 1D12 | D8/18/9
K16 | 25/40 | 116 | 1012 | 2012 | 2012 | 112 | 1012 | 1012 | P&/11/9
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Tablo A.7. 5 katli cergeveli yapi kiris donat1 diizeni (50/%10) (devami)

K17 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1012 | 1016 | 1012 | D8/11/9
ZKAT
K01 | 25/40 | 1012 | 1®12 [ 2012 | 2012 | 1012 ©8/18/9
K02 | 25/40 2012 | 2012 | 1012 ©8/18/9
K03 | 25/40 2012 | 2012 | 1012 | 1012 | 1012 | ©8/18/9
K04 | 25/40 | 1014 | 1012 [ 2012 | 2012 | 1012 ©8/18/9
K05 | 25/40 2012 | 2012 | 1012 ©8/18/9
K06 | 25/40 2012 | 2012 [ 1012 | 1014 | 1012 | 8/18/9
K07 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1012 ©8/18/9
K08 | 25/40 2012 | 2012 | 1012 ©8/18/9
K09 | 25/40 2012 | 2012 [ 1012 | 1012 | 1012 | D8/18/9
K10 | 25/40 | 1016 | 1012 | 2012 | 2012 | 1012 | 1012 | 1012 | ©8/11/9
K11 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1012 | 1016 | 1012 | ©8/11/9
K12 | 25/40 | 2014 | 1012 [ 2012 | 2012 | 1d12 | 1014 | 1014 | ©8/18/9
K13 | 25/40 | 2014 | 1014 | 2012 | 2012 | 1012 | 1014 | 1012 | D8/18/9
K14 | 25/40 | 2014 | 1012 | 2012 | 2012 | 1012 | 1014 | 1014 | ©8/18/9
K15 | 25/40 | 2014 | 1014 [ 2012 | 2012 | 1d12 | 1014 | 1012 | ©8/18/9
K16 | 25/40 | 1®16 | 1012 | 2012 | 2012 | 1012 | 1012 | 1012 | D§/11/9
K17 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1012 | 1016 | 1012 | ©8/11/9
Tablo A.8. 5 katli perdeli-gerceveli yapi kolon donati diizeni (50/%10)
KOLON DONATI DUZENI
4 KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
S01 25/30 8.00 4014 2014 D8/12/8/10
S02 25/30 8.00 4014 2014 ©8/12/8/10
S03 25/30 8.00 4014 2014 ©8/12/8/10
S04 30/35 10.50 4016 2014 D8/15/10/10
S05 30/35 10.50 4016 2014 ®8/15/10/10
S06 25/30 8.00 4014 2014 ®8/12/8/10
S07 25/30 8.00 4014 2014 ©8/12/8/10
S08 25/30 8.00 4014 2014 D8/12/8/10
3. KAT
S01 25/30 8.00 4014 2014 ©8/12/8/10
S02 25/30 8.00 4014 2014 ©8/12/8/10
S03 25/30 8.00 4014 2014 D8/12/8/10
S04 30/35 10.50 4016 2014 8/15/10/10
S05 30/35 10.50 4016 2014 D8/15/10/10
S06 25/30 8.00 4014 2014 D8/12/8/10
S07 25/30 8.00 4014 2014 ©8/12/8/10
S08 25/30 8.00 4014 2014 D8/12/8/10
2 KAT
S01 25/30 8.00 4014 2014 ©8/12/8/10
S02 25/30 8.00 4014 2014 ®8/12/8/10
S03 25/30 8.00 4014 2014 ©8/12/8/10
S04 30/35 10.50 4016 2014 ©8/15/10/10
S05 30/35 10.50 4016 2014 D8/15/10/10
S06 25/30 8.00 4014 2014 ©8/12/8/10
S07 25/30 8.00 4014 2014 8/12/8/10
S08 25/30 8.00 4014 2014 ©8/12/8/10
1.KAT
So1 | 2530 8.00 4014 | 2014 ©8/12/8/10
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Tablo A.8. 5 katli perdeli-cerceveli yap1 kolon donat1 diizeni (50/%10) (devami)

S02 25/30 8.00 4014 2014 ®8/12/8/10

S03 25/30 8.00 4014 2014 D8/12/8/10

S04 30/35 10.50 4016 2014 D8/15/8/10

S05 30/35 10.50 4016 2014 D8/15/8/10

S06 25/30 8.00 4014 2014 D8/12/8/10

S07 25/30 8.00 4014 2014 D8/12/8/10

S08 25/30 8.00 4014 2014 D8/12/8/10

ZKAT

S01 25/30 8.00 4014 2014 D8/12/8/10

S02 25/30 8.00 4014 2014 D8/12/8/10

S03 25/30 8.00 4014 2014 D8/12/8/10

S04 30/35 10.50 4P16 2014 D8/15/8/10

S05 30/35 10.50 4016 2014 D8/15/8/10

S06 25/30 8.00 4014 2014 D8/12/8/10

S07 25/30 8.00 4014 2014 D8/12/8/10

S08 25/30 8.00 4014 2014 ®8/12/8/10

Tablo A.9. 5 katli perdeli-cergeveli yapi kirig donati diizeni (50/%10)
KIRiS DONATI DUZENI
4.KAT | isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
KO01 | 25/40 | 112 2012 | 2914 3012 D8/11/9
K02 | 25/40 | 2d18 1012 2012 | 2014 D8/11/9
K03 | 25/40 2012 | 2012 | 1012 D8/11/9
K04 | 25/40 | 2d12 1912 2012 [ 2012 | 1012 D8/18/9
K05 | 25/40 2012 | 2912 | 1912 D8/18/9
K06 | 25/40 2012 2012 | 1012 | 2412 1012 | ©8/18/9
K07 | 25/40 2012 | 2012 | 1912 ®8/11/9
K08 | 25/40 2012 | 2914 2018 1012 | ©8/11/9
K09 | 25/40 | 3d12 2012 | 2014 1912 »8/11/9
K10 | 25/40 3014 | 3012 | 1012 | 312 1012 | ©8/11/9
K11 | 25/40 | 2d14 1912 2012 [ 2012 | 1012 »8/11/9
K12 | 25/40 2012 | 2012 | 1914 1012 | ®8/11/9
K13 | 25/40 1012 2012 | 2012 | 1012 | 2414 1P12 | ©8/18/9
K14 | 25/40 | 2d14 1012 2012 | 2012 | 1012 1012 | ©8/18/9
K15 | 25/40 112 2012 | 2012 | 1014 D8/11/9
K16 | 25/40 2012 | 2012 | 1912 | 2014 1012 | ®8/11/9
K17 | 25/40 | 3d12 1012 3014 | 3012 | 1012 D8/11/9
3. KAT

KO01 | 25/40 | 112 2012 | 2014 3014 1012 | ©8/18/9
K02 | 25/40 | 4914 1012 3012 | 3014 D8/11/9
K03 | 25/40 2012 | 2012 | 1912 ®8/11/9
K04 | 25/40 | 3d16 1P12 2012 | 2014 D8/18/9
K05 | 25/40 2012 | 2012 | 1912 D8/18/9
K06 | 25/40 2012 | 2014 3016 1012 | ©8/18/9
K07 | 25/40 2012 | 2912 | 1912 »8/11/9
K08 | 25/40 3012 | 3014 4014 1012 | ©8/11/9
K09 | 25/40 | 3®14 1012 2012 | 2014 1012 D8/18/9
K10 | 25/40 1012 2012 | 2012 | 1012 | 3014 1016 | ®8/11/9
K11 | 25/40 | 3®14 116 2012 | 2012 | 1012 | 1®12 1012 | ©8/11/9
K12 | 25/40 | 1d14 1012 2012 | 2012 | 1012 1012 | ©8/18/9
K13 | 25/40 1012 2014 | 2012 | 1012 | 3414 1018 | ®8/18/9
K14 | 25/40 | 3®14 118 2014 | 2012 | 1012 1012 | ©8/18/9
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Tablo A.9. 5 katli perdeli-cerceveli yap1 kirig donati diizeni (50/%10) (devami)

K15 | 25/40 1912 | 2012 | 2912 | 1012 | 1914 | 1012 | DY/18/9
K16 | 25/40 | 1012 | 19012 | 2012 | 2012 | 1912 | 3014 | 1P16 | DY/11/9
K17 | 25/40 | 3014 | 116 | 2012 | 2012 | 1012 1012 | ©8/11/9
2.KAT
K01 | 25/40 | 1012 2012 | 2014 3016 | 1016 | D&/18/9
K02 | 25/40 | 3016 | 116 | 2014 | 2014 1912 | ©8/11/9
K03 | 25/40 1012 | 2012 | 2012 | 1912 D8/11/9
K04 | 25/40 | 3014 | 1916 | 2012 | 2012 | 1012 1912 | ©8/18/9
K05 | 25/40 1012 | 2012 | 2912 | 1912 1912 | ©8/18/9
K06 | 25/40 1012 | 2012 | 2012 | 1012 | 3014 | 1016 | D8/18/9
K07 | 25/40 2012 | 2012 | 1012 1912 | ©8§/11/9
K08 | 25/40 1012 | 2014 | 2014 3016 | 1016 | D&/11/9
K09 | 25/40 | 3016 | 116 | 2012 | 2014 1012 D8/18/9
K10 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 2018 | 1D16 | P8/11/9
K11 | 25/40 | 3014 | 1916 | 2012 | 2012 | 1012 | 1012 | 1912 | D§/11/9
K12 | 25/40 | 1014 | 19012 | 2012 | 2012 | 1P12 | 1012 | 1912 | D/18/9
K13 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 2018 | 1D16 | DP8/18/9
K14 | 25/40 | 2018 | 1916 | 2012 | 2012 | 1P12 | 1012 | 1912 | D/18/9
K15 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1P12 | 1014 | 1P12 | D/18/9
K16 | 25/40 | 1012 | 1912 | 2012 | 2012 | 1P12 | 3014 | 1D16 | D8/11/9
K17 | 25/40 | 2018 | 1016 | 2012 | 2012 | 1D12 | 1012 | 1012 | DY/11/9
1.KAT
K01 | 25/40 | 1012 2012 | 2014 2018 | 1916 | D8/18/9
K02 | 25/40 | 3016 | 1912 | 2012 | 2914 D8/11/9
K03 | 25/40 2012 | 2012 | 1012 D8/11/9
K04 | 25/40 | 2016 | 1014 | 2012 | 2012 | 112 1912 | ©8/18/9
K05 | 25/40 1012 | 2012 | 2912 | 1912 1912 | ®8/18/9
K06 | 25/40 1P12 | 2012 | 2012 | 1012 | 2016 | 1D14 | D8/18/9
K07 | 25/40 2012 | 2012 | 1012 D8/11/9
K08 | 25/40 2012 | 2014 3016 | 1012 | D&/11/9
K09 | 25/40 | 2018 | 1916 | 2012 | 2914 1012 D8/18/9
K10 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1P12 | 3014 | 1P16 | D§/11/9
K11 | 25/40 | 3014 | 1916 | 2012 | 2012 | 1912 | 1012 | 1912 | D§/11/9
K12 | 25/40 | 1012 2012 | 2012 | 1012 | 1012 | 1P12 | $8/18/9
K13 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 3014 | 1D16 | DP8/18/9
K14 | 25/40 | 3014 | 1916 | 2012 | 2012 | 1012 | 1012 | 1P12 | D/18/9
K15 | 25/40 | 1012 | 1912 | 2012 | 2012 | 1DI12 | 1012 D8/18/9
K16 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 3014 | 1D16 | P8/11/9
K17 | 25/40 | 3014 | 1016 | 2012 | 2012 | 1012 | 1012 | 1D12 | D§/11/9
ZXKAT
K01 | 25/40 | 1912 2012 | 2014 2014 | 1012 | D&/18/9
K02 | 25/40 | 3012 | 1912 | 2012 | 2914 D8/18/9
K03 | 25/40 2012 | 2012 | 1912 D8/11/9
K04 | 25/40 | 1014 | 1912 | 2012 | 2012 | 112 D8/18/9
K05 | 25/40 2012 | 2012 | 1012 D8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1014 | 1912 | D8/18/9
K07 | 25/40 2012 | 2012 | 1912 D8/11/9
K08 | 25/40 2012 | 2014 3012 | 1012 | D&/11/9
K09 | 25/40 | 2014 | 1912 | 2012 | 2914 1012 D8/18/9
K10 | 25/40 2012 | 2012 | 1012 | 1018 | 1912 | D§/11/9
K11 | 25/40 | 1018 | 1912 | 2012 | 2012 | 112 D8/11/9
K12 | 25/40 | 1012 2012 | 2012 | 1912 | 1912 | 1012 | P8/18/9
K13 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 1018 | 1912 | D/18/9
K14 | 25/40 | 1018 | 1912 | 2012 | 2012 | 1012 | 1012 | 1912 | D/18/9
K15 | 25/40 | 1012 | 1912 | 2012 | 2012 | 1D12 | 1012 D8/18/9
K16 | 25/40 2012 | 2012 | 1912 | 118 | 1412 | P&/11/9
K17 | 25/40 | 1018 | 1912 | 2012 | 2012 | 112 D8/11/9
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Tablo A.10. 5 katli perdeli-gergeveli yap1 perde donat1 diizeni (50/%10)

PERDE DONATI DUZENI
4KAT | . . Diisey Donat1 Yatay Donati
Isim | Boyut | Ast (cm”2) Sol Orta Sag | Yatay Govde | Yatay Bashk
P01 | 25/210 20.50 4014 | 20910 | 4914 D8/16 D8/20
P02 | 25/210 20.50 4014 | 20910 | 4014 8/16 D8/20
P03 | 25/210 20.50 4014 | 20910 | 4914 Dy/16 D8/20
P04 | 25/210 20.50 4014 | 20910 | 414 D8/16 D8/20
3.KAT
P01 | 25/210 20.50 4014 | 20910 | 4014 D8/16 D8/20
P02 | 25/210 20.50 4014 | 20910 | 4914 Dy/16 D8/20
P03 | 25/210 20.50 4014 | 20910 | 4914 D8/16 D8/20
P04 | 25/210 20.50 4014 | 20010 | 4014 D8/16 D8/20
2.KAT
P01 | 25/210 20.50 4014 | 20910 | 4014 D8/16 D8/20
P02 | 25/210 20.50 4014 | 20910 | 4014 8/16 D8/20
P03 | 25/210 20.50 4014 | 20910 | 4014 D8/16 D8/20
P04 | 25/210 20.50 4014 | 20010 | 4014 Dy/16 D8/20
1.KAT
P01 | 25/210 24.50 4014 | 20910 | 4014 D8/16 D8/20
P02 | 25/210 24.50 4014 | 20910 | 4914 Dy/16 D8/20
P03 | 25/210 23.97 4014 | 20910 | 4914 D8/16 D8/20
P04 | 25/210 23.97 4014 | 20010 | 4014 D8/16 D8/20
Z.KAT
P01 | 25/210 32.32 7914 | 149010 | 7014 Dy/16 D8/10
P02 | 25/210 32.32 7914 | 149010 | 7014 D8/16 ®8/10
P03 | 25/210 32.35 7014 | 14010 | 7014 D8/16 D8/10
P04 | 25/210 32.35 7914 | 14010 | 7014 Dy/16 D8/10
Tablo A.11. 8 katli ¢ergeveli yap1 kolon donati diizeni (50/%10)
KOLON DONATI DUZENI
7.KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
S01 30/35 10.50 6014 2014 ®8/15/10/10
S02 30/35 10.50 6014 2914 ®8/15/10/10
S03 30/35 10.50 6014 2014 ®8/15/10/10
S04 30/35 10.50 6014 2014 ®8/15/10/10
S05 35/45 15.75 6d16 2916 ®8/17/10/10
S06 40/50 20.00 8d16 4014 ®8/16/10/10
S07 40/50 20.00 8d16 4014 ®8/16/10/10
S08 35/45 15.75 6P16 2916 ®8/17/10/10
S09 30/35 10.50 614 2914 ®8/15/10/10
S10 30/35 10.50 6014 2014 ®8/15/10/10
S11 30/35 10.50 6014 2014 ®8/15/10/10
S12 30/35 10.50 6d14 2014 ®8/15/10/10
6.KAT
So1 30/35 10.50 6014 2014 ®8/15/10/10
S02 30/35 10.50 614 2914 ®8/15/10/10
S03 30/35 10.50 6014 2914 ®8/15/10/10
S04 30/35 10.50 6014 2014 ®8/15/10/10
S05 35/45 15.75 6d16 2016 ®8/17/10/10
S06 40/50 20.00 8d16 4014 ®8/16/10/10
S07 40/50 20.00 8d16 4014 ®8/16/10/10
S08 35/45 15.75 6d16 2016 ®8/17/10/10
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Tablo A.11. 8 katli ¢gerceveli yap1 kolon donati diizeni (50/%10) (devami)

S09 30/35 10.50 6014 2014 ®8/15/10/10
S10 30/35 10.50 6014 2014 D8/15/10/10
S11 30/35 10.50 6014 2014 D8/15/10/10
S12 30/35 10.50 6014 2014 ®8/15/10/10
5.KAT
S01 30/35 10.50 6014 2014 ®8/15/10/10
S02 30/35 10.50 6014 2014 D8/15/10/10
S03 30/35 10.50 6014 2014 ®8/15/10/10
S04 30/35 10.50 6014 2014 D8/15/10/10
S05 35/45 15.75 6016 2016 ®8/17/10/10
S06 40/50 20.00 8d16 4014 D8/16/10/10
S07 40/50 20.00 816 4014 ®8/16/10/10
S08 35/45 15.75 6016 2016 ®8/17/10/10
S09 30/35 10.50 6014 2014 D8/15/10/10
S10 30/35 10.50 6014 2014 ®8/15/10/10
S11 30/35 10.50 6014 2014 D8/15/10/10
S12 30/35 10.50 6014 2014 D8/15/10/10
4 KAT
S01 30/35 10.50 6014 2014 ®8/15/10/10
S02 30/35 10.50 6014 2014 D8/15/10/10
S03 30/35 10.50 6014 2014 D8/15/10/10
S04 30/35 10.50 6014 2014 ®8/15/10/10
S05 35/45 15.75 6016 2016 ®8/17/10/10
S06 40/50 20.00 8P16 4014 D8/16/10/10
S07 40/50 20.00 8d16 4014 D8/16/10/10
S08 35/45 15.75 616 2016 ®8/17/10/10
S09 30/35 10.50 6014 2014 D8/15/10/10
S10 30/35 10.50 6014 2014 D8/15/10/10
S11 30/35 10.50 6014 2014 ®8/15/10/10
S12 30/35 10.50 6014 2014 D8/15/10/10
3.KAT
S01 30/35 10.50 6014 2014 ®8/15/10/10
S02 30/35 10.50 6014 2014 ®8/15/10/10
S03 30/35 10.50 6014 2014 D8/15/10/10
S04 30/35 10.50 6014 2014 D8/15/10/10
S05 35/45 15.75 6016 2016 ®8/17/10/10
S06 40/50 20.00 8P16 4014 ®8/16/10/10
S07 40/50 20.00 8P16 4014 D8/16/10/10
S08 35/45 15.75 6016 2016 ®8/17/10/10
S09 30/35 10.50 6014 2014 ®8/15/10/10
S10 30/35 10.50 6014 2014 D8/15/10/10
S11 30/35 10.50 6014 2014 D8/15/10/10
S12 30/35 10.50 6014 2014 D8/15/10/10
2.KAT
So01 30/35 10.50 6014 2014 D8/15/10/10
S02 30/35 10.50 6014 2014 D8/15/8/10
S03 30/35 10.50 6014 2014 D8/15/8/10
S04 30/35 10.50 6014 2014 D8/15/10/10
S05 35/45 15.75 6016 2016 ®8/17/10/10
S06 40/50 20.00 816 4014 ®8/16/10/10
S07 40/50 20.00 8P16 4014 ®8/16/10/10
S08 35/45 15.75 6016 2016 ®8/17/10/10
S09 30/35 10.50 6014 2014 ®8/15/10/10
S10 30/35 10.50 6014 2014 D8/15/8/10
S11 30/35 10.50 6014 2014 D8/15/8/10
S12 30/35 10.50 6014 2014 D8/15/10/10

1.KAT
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Tablo A.11. 8 katli ¢gerceveli yap1 kolon donati diizeni (50/%10) (devami)

So01 30/35 10.50 6®14 2014 ©8/15/8/10
S02 30/35 10.50 6®14 2014 ®8/15/8/10
S03 30/35 10.50 6d14 2014 ®8/15/8/10
S04 30/35 10.50 6®14 2014 ©8/15/8/10
S05 35/45 15.75 6@16 2016 ®8/17/10/10
S06 40/50 20.00 8d16 4014 ®8/16/10/10
S07 40/50 20.00 8d16 4014 ®8/16/10/10
S08 35/45 15.75 6®16 2016 ®8/17/10/10
S09 30/35 10.50 6®14 2014 ®8/15/8/10
S10 30/35 10.50 6d14 2014 ®8/15/8/10
s11 30/35 10.50 6®14 2014 ©8/15/8/10
S12 30/35 10.50 6®14 2014 ®8/15/8/10
ZKAT
S01 30/35 10.50 6D14 2014 ®8/15/10/10
S02 30/35 10.50 6®14 2014 ©8/15/8/10
S03 30/35 10.50 6®14 2014 ®8/15/8/10
S04 30/35 10.50 6®14 2014 ®8/15/10/10
S05 35/45 15.75 6®16 2016 ©8/17/8/10
S06 40/50 20.00 8D16 4014 ®8/16/10/10
S07 40/50 20.00 8d16 4014 ®8/16/10/10
S08 35/45 15.75 6®16 2016 ®8/17/8/10
S09 30/35 10.50 6®14 2014 ®8/15/10/10
S10 30/35 10.50 6®14 2014 ®8/15/8/10
S11 30/35 10.50 6®14 2014 ®8/15/8/10
S12 30/35 10.50 6®14 2014 ®8/15/10/10
Tablo A.12. 8 katli gergeveli yapi kiris donati diizeni (50/%10)
KIRIS DONATI DUZENI
7.KAT | Isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
K01 | 25/40 2012 | 2012 | 1012 ©8/18/9
K02 | 25/40 2012 | 2012 | 1012 ®8/18/9
K03 | 25/40 2012 | 2012 | 1012 ®8/18/9
K04 | 25/40 2012 | 2012 | 1012 ®8/18/9
K05 | 25/40 2012 | 2012 | 1012 ©8/18/9
K06 | 25/40 2012 | 2012 | 1012 ®8/18/9
K07 | 25/40 2012 | 2012 | 1012 ®8/18/9
K08 | 25/40 2012 | 2012 | 1012 ©8/18/9
K09 | 25/40 2012 | 2012 | 1012 ®8/18/9
K10 | 25/40 2012 | 2012 | 1012 ®8/18/9
K11 | 25/40 2012 | 2012 | 112 ®8/18/9
K12 | 25/40 2012 | 2012 | 1012 | 1016 | 112 | ®8/18/9
K13 | 25/40 | 1®16 | 1912 | 2012 | 2012 | 1012 ©8/18/9
K14 | 25/40 2012 | 2012 | 1012 | 1016 | 1d12 | D8/18/9
K15 | 25/40 | 1®16 | 1912 | 2012 | 2012 | 1012 ©8/18/9
K16 | 25/40 2012 | 2012 | 1012 ®8/18/9
K17 | 25/40 2012 | 2012 | 1012 ®8/18/9
6.KAT
K01 | 25/40 2012 | 2012 | 1012 ©8/18/9
K02 | 25/40 2012 | 2012 | 1012 ®8/18/9
K03 | 25/40 2012 | 2012 | 1012 ®8/18/9
K04 | 25/40 | 112 2012 | 2012 | 1012 ©8/18/9
K05 | 25/40 2012 | 2012 | 1012 ®8/18/9
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Tablo A.12. 8 katli gerceveli yapi kiris donat1 diizeni (50/%10) (devami)

K06 | 25/40 2012 | 2912 | 1012 | 1012 D8/18/9
K07 | 25/40 2012 | 2012 | 1912 D8/18/9
K08 | 25/40 2012 | 2012 | 1912 D8/18/9
K09 | 25/40 2012 | 2912 | 1012 D8/18/9
K10 | 25/40 2012 | 2012 | 1912 D8/18/9
K11 | 25/40 2012 | 2912 | 1912 D8/18/9
K12 | 25/40 | 1912 2012 | 2012 | 1012 | 1912 | 1912 | D8/18/9
K13 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 1012 D8/18/9
K14 | 25/40 | 1012 2012 | 2012 | 1012 | 1912 | 1012 | D8/18/9
K15 | 25/40 | 1012 | 1012 | 2012 | 2012 | 112 | 1012 D8/18/9
K16 | 25/40 2012 | 2912 | 1012 D8/18/9
K17 | 25/40 2012 | 2012 | 1912 D8/18/9
5.KAT
K01 | 25/40 2012 | 2012 | 1012 D8/18/9
K02 | 25/40 2012 | 2912 | 1012 D8/18/9
K03 | 25/40 2012 | 2012 | 1912 D8/18/9
K04 | 25/40 | 1914 | 1012 | 2012 | 2912 | 1D12 D8/18/9
K05 | 25/40 2012 | 2912 | 1012 D8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1014 | 1012 | D8/18/9
K07 | 25/40 2012 | 2012 | 1912 D8/18/9
K08 | 25/40 2012 | 2012 | 1012 D8/18/9
K09 | 25/40 2012 | 2912 | 1012 D8/18/9
K10 | 25/40 | 1012 2012 | 2012 | 1912 D8/18/9
K11 | 25/40 2012 | 2012 | 1012 | 1P12 D8/18/9
K12 | 25/40 | 1014 | 1012 | 2012 | 2012 | 1912 | 2012 | 1P12 | DY/18/9
K13 | 25/40 | 2012 | 1012 | 2012 | 2012 | 1912 | 1014 | 1P12 | DY/18/9
Ki4 | 25/40 | 1014 | 1012 | 2012 | 2012 | 112 | 2012 | 1D12 | D8/18/9
K15 | 25/40 | 2012 | 1012 | 2012 | 2012 | 112 | 1014 | 1012 | P8/18/9
K16 | 25/40 | 1012 2012 | 2012 | 1012 D8/18/9
K17 | 25/40 2012 | 2012 | 1912 | 1012 D8/18/9
4 KAT
K01 | 25/40 | 1912 2012 | 2012 | 1012 D8/18/9
K02 | 25/40 2012 | 2012 | 1912 D8/18/9
K03 | 25/40 2012 | 2012 | 1912 | 1912 D8/18/9
K04 | 25/40 | 1918 | 1012 | 2012 | 2012 | 112 | 1012 | 1012 | PB/18/9
KO05 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 1012 | 1P12 | DY/18/9
K06 | 25/40 | 1012 | 1012 | 2012 | 2012 | 112 | 1018 | 1D12 | DY/18/9
K07 | 25/40 | 1912 2012 | 2012 | 1012 D8/18/9
K08 | 25/40 2012 | 2912 | 1012 D8/18/9
K09 | 25/40 2012 | 2012 | 1912 | 1912 D8/18/9
K10 | 25/40 | 1014 | 1012 | 2012 | 2012 | 1912 | 1012 | 1D12 | D8/18/9
K11 | 25/40 | 112 | 1012 | 2012 | 2012 | 112 | 1014 | 1012 | P8/18/9
K12 | 25/40 | 2012 | 1012 | 2012 | 2012 | 1912 | 3012 | 1P16 | DB/18/9
K13 | 25/40 | 3012 | 1016 | 2012 | 2012 | 112 | 2012 | 1D12 | DY/18/9
Ki4 | 25/40 | 2012 | 1012 | 2012 | 2012 | 112 | 3412 | 1D16 | P8/18/9
K15 | 25/40 | 3012 | 1016 | 2012 | 2012 | 1912 | 2012 | 1P12 | DY/18/9
K16 | 25/40 | 1014 | 1012 | 2012 | 2012 | 1912 | 1012 | 1P12 | DY/18/9
K17 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1P12 | 1014 | D12 | DY/18/9
3.KAT
K01 | 25/40 | 1012 2012 | 2012 | 1912 D8/18/9
K02 | 25/40 2012 | 2012 | 1912 D8/18/9
K03 | 25/40 2012 | 2012 | 1012 | 1P12 D8/18/9
K04 | 25/40 | 2014 | 1012 | 2012 | 2012 | 1912 | 1014 | 1P12 | DY/18/9
KO05 | 25/40 | 1014 | 1012 | 2012 | 2012 | 1912 | 1014 | 1P12 | DY/18/9
K06 | 25/40 | 1014 | 1012 | 2012 | 2012 | 112 | 2014 | 1D12 | D8/18/9
K07 | 25/40 | 1®12 2012 | 2012 | 1012 D8/18/9
K08 | 25/40 2012 | 2012 | 1912 D8/18/9
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Tablo A.12. 8 katli gerceveli yapi kiris donat1 diizeni (50/%10) (devami)

K09 | 25/40 2012 | 2012 | 1012 | 1012 D8/18/9
K10 | 25/40 | 1016 | 1912 | 2012 | 2012 | 1012 | 1014 | 1P12 | D/18/9
K11 | 25/40 | 1014 | 1912 | 2012 | 2012 | 1P12 | 1016 | 1D12 | D8/18/9
K12 | 25/40 | 2012 | 1012 | 2012 | 2012 | 1912 | 3012 | 1P18 | D8/18/9
K13 | 25/40 | 3012 | 1018 | 2012 | 2012 | 1912 | 2012 | 1P12 | D§/18/9
K14 | 25/40 | 2012 | 1912 | 2012 | 2012 | 1D12 | 3012 | 1P18 | D8/18/9
K15 | 25/40 | 3®12 | 1018 | 2012 | 2012 | 1912 | 2012 | 1D12 | DY/18/9
K16 | 25/40 | 1016 | 1012 | 2012 | 2012 | 1912 | 1014 | 1P12 | D/18/9
K17 | 25/40 | 1014 | 1012 | 2012 | 2012 | 1012 | 1016 | 1D12 | D§/18/9
2.KAT
KO01 | 25/40 | 1014 | 1912 | 2012 | 2012 | 1DI12 D8/18/9
K02 | 25/40 2012 | 2012 | 1912 D8/18/9
K03 | 25/40 2012 | 2012 | 1912 | 1014 | 1D12 | D8/18/9
K04 | 25/40 | 2016 | 1014 | 2012 | 2012 | 1912 | 1016 | 1D16 | DY/18/9
KO05 | 25/40 | 1016 | 1916 | 2012 | 2012 | 1912 | 1016 | 1P16 | D8/18/9
K06 | 25/40 | 1016 | 1916 | 2012 | 2012 | 1P12 | 2016 | 1P14 | D§/18/9
K07 | 25/40 | 1014 | 1912 | 2012 | 2012 | 112 D8/18/9
K08 | 25/40 2012 | 2012 | 1912 D8/18/9
K09 | 25/40 2012 | 2012 | 1012 | 1014 | 1912 | D8/18/9
K10 | 25/40 | 1018 | 112 | 2012 | 2012 | 1P12 | 2012 | 1P12 | D8/18/9
K11 | 25/40 | 2012 | 1012 | 2012 | 2012 | 1912 | 1018 | 1012 | DY/18/9
K12 | 25/40 | 2014 | 1914 | 2014 | 2012 | 1912 | 3014 | 1P18 | D/18/9
K13 | 25/40 | 3014 | 1018 | 2014 | 2012 | 1912 | 2014 | 1P14 | D/18/9
K14 | 25/40 | 2014 | 1014 | 2014 | 2012 | 1912 | 3014 | 1D18 | DY/18/9
K15 | 25/40 | 3014 | 1018 | 2014 | 2012 | 1912 | 2014 | 1P14 | D§/18/9
K16 | 25/40 | 1018 | 112 | 2012 | 2012 | 1912 | 2012 | 1912 | D§/18/9
K17 | 25/40 | 2012 | 112 | 2012 | 2012 | 1DI12 | 1018 | 1D12 | D/18/9
1.KAT
KO01 | 25/40 | 1014 | 1912 | 2012 | 2012 | 1D12 1912 | ©8/18/9
K02 | 25/40 1012 | 2012 | 2912 | 1912 1912 | ®8/18/9
K03 | 25/40 1012 | 2012 | 2012 | 1012 | 1014 | 1P12 | D8/18/9
K04 | 25/40 | 2016 | 1916 | 2012 | 2012 | 1912 | 2012 | 1P16 | D§/18/9
K05 | 25/40 | 2012 | 1916 | 2012 | 2012 | 1912 | 2012 | 1P16 | D8/18/9
K06 | 25/40 | 2012 | 116 | 2012 | 2012 | 1D12 | 2016 | 1D16 | D8/18/9
K07 | 25/40 | 19014 | 1912 | 2012 | 2012 | 112 1912 | O8/18/9
K08 | 25/40 1912 | 2012 | 2012 | 1012 1912 | ©8§/18/9
K09 | 25/40 1012 | 2012 | 2012 | 1012 | 1914 | 1012 | D8/18/9
K10 | 25/40 | 2014 | 1912 | 2012 | 2012 | 1912 | 1018 | 1014 | DY/18/9
K11 | 25/40 | 1018 | 1014 | 2012 | 2012 | 1912 | 2014 | 1912 | D/18/9
K12 | 25/40 | 2014 | 1014 | 2014 | 2012 | 1912 | 2018 | 2014 | D8/18/9
K13 | 25/40 | 2018 | 2014 | 2014 | 2012 | 1912 | 2014 | 1D14 | D8/18/9
Ki4 | 25/40 | 2014 | 1014 | 2014 | 2012 | 1912 | 2018 | 2014 | DY/18/9
K15 | 25/40 | 2018 | 2014 | 2014 | 2012 | 1912 | 2014 | 1P14 | D§/18/9
K16 | 25/40 | 2014 | 1912 | 2012 | 2012 | 1D12 | 1018 | 1D14 | D8/18/9
K17 | 25/40 | 19018 | 1014 | 2012 | 2012 | 1P12 | 2014 | 1012 | DY/18/9
ZKAT
KO01 | 25/40 | 1012 | 1912 | 2012 | 2012 | 112 D8/18/9
K02 | 25/40 2012 | 2012 | 1912 D8/18/9
K03 | 25/40 2012 | 2012 | 1912 | 1014 | 1012 | P&/18/9
K04 | 25/40 | 2016 | 2012 | 2012 | 2012 | 1P12 | 2012 | 1P16 | D§/18/9
K05 | 25/40 | 2012 | 116 | 2012 | 2012 | 1D12 | 2012 | 1D16 | D8/18/9
K06 | 25/40 | 2012 | 1¥16 | 2012 | 2012 | 1912 | 2016 | 2012 | DY/18/9
K07 | 25/40 | 1014 | 1912 | 2012 | 2012 | 1D12 D8/18/9
K08 | 25/40 2012 | 2012 | 1912 D8/18/9
K09 | 25/40 2012 | 2012 | 1012 | 1012 | 1P12 | D8/18/9
K10 | 25/40 | 2012 | 1012 | 2012 | 2012 | 1912 | 1018 | 1014 | DY/18/9

Tablo A.12. 8 katl gergeveli yapi kiris donati diizeni (50/%10) (devamu)
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Tablo A.12. 8 katli gerceveli yapi kiris donat1 diizeni (50/%10) (devami)

K11 | 25/40 1018 1014 | 2012 | 2P12 1012 | 2012 1012 ®8/18/9
K12 | 25/40 1018 1D12 2014 2012 1D12 3d14 2014 ®8/18/9
K13 25/40 3014 2014 2014 2012 1D12 1018 1912 D8/18/9
K14 | 25/40 1018 1012 | 2014 | 2d12 1012 | 3014 | 2014 ®8/18/9
K15 | 25/40 3D14 2014 2014 2012 1D12 1D18 1D12 ®8/18/9
K16 | 25/40 2012 1D12 2012 2012 1012 19018 1014 D8/18/9
K17 | 25/40 1018 1014 | 2012 | 2912 1012 | 2012 1012 D8/18/9
Tablo A.13. 8 kath perdeli-gergeveli yap1 kolon donati diizeni (50/%10)
KOLON DONATI DUZENI
7.KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
S01 35/40 14.00 4016 4014 ®8/16/10/10
S02 35/40 14.00 4016 4014 ®8/16/10/10
S03 35/40 14.00 4P16 4014 ®8/16/10/10
S04 40/45 18.00 4014 6D16 ®8/16/10/10
S05 40/45 18.00 4014 6016 ®8/16/10/10
S06 25/30 14.00 4016 4014 ®8/16/10/10
S07 25/30 14.00 4P16 4014 ®8/16/10/10
S08 25/30 14.00 4016 4014 ®8/16/10/10
6.KAT
S01 35/40 14.00 4P16 4014 ®8/16/10/10
S02 35/40 14.00 4P16 4014 ®8/16/10/10
S03 35/40 14.00 4016 4014 ®8/16/10/10
S04 40/45 18.00 4014 6D16 ®8/16/10/10
S05 40/45 18.00 4014 6D16 ®8/16/10/10
S06 25/30 14.00 4016 4014 ®8/16/10/10
S07 25/30 14.00 4016 4014 ®8/16/10/10
S08 25/30 14.00 4P16 4014 ®8/16/10/10
5.KAT
S01 35/40 14.00 4016 4014 ®8/16/10/10
S02 35/40 14.00 4016 4014 ®8/16/10/10
S03 35/40 14.00 4P16 4014 ®8/16/10/10
S04 40/45 18.00 4014 6016 ®8/16/10/10
S05 40/45 18.00 4014 6016 ®8/16/10/10
S06 25/30 14.00 4P16 4014 ®8/16/10/10
S07 25/30 14.00 4P16 4014 ®8/16/10/10
S08 25/30 14.00 4016 4014 ®8/16/10/10
4 KAT
S01 35/40 14.00 4P16 4014 ®8/16/10/10
S02 35/40 14.00 4016 4014 D8/16/10/10
S03 35/40 14.00 4016 4014 ®8/16/10/10
S04 40/45 18.00 4014 6D16 ®8/16/10/10
S05 40/45 18.00 4014 6D16 ®8/16/10/10
S06 25/30 14.00 4016 4014 ®8/16/10/10
S07 25/30 14.00 4016 4014 ®8/16/10/10
S08 25/30 14.00 4D16 4014 ®8/16/10/10
3. KAT
S01 35/40 14.00 4014 4014 ®8/16/10/10
S02 35/40 14.00 4014 4014 ®8/16/10/10
S03 35/40 14.00 4014 4014 ®8/16/10/10
S04 40/45 18.00 4016 6016 ®8/16/10/10
S05 40/45 18.00 4P16 6D16 ®8/16/10/10
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Tablo A.13. 8 katli perdeli-gergeveli yap1 kolon donati diizeni (50/%10) (devami)

S06 25/30 14.00 4014 4014 ®8/16/10/10
S07 25/30 14.00 4014 4014 ®8/16/10/10
S08 25/30 14.00 4014 4014 ®8/16/10/10
2.KAT
S01 35/40 14.00 4014 4014 ®8/16/10/10
S02 35/40 14.00 4014 4014 ®8/16/10/10
S03 35/40 14.00 4014 4014 D8/16/10/10
S04 40/45 18.00 4016 6016 ®8/16/10/10
S05 40/45 18.00 4916 6D16 ®8/16/10/10
S06 25/30 14.00 4014 4014 ®8/16/10/10
S07 25/30 14.00 4014 4014 ®8/16/10/10
S08 25/30 14.00 4014 4014 ®8/16/10/10
1.KAT
S01 35/40 14.00 4014 4014 D8/16/10/10
S02 35/40 14.00 4014 4014 ®8/16/10/10
S03 35/40 14.00 4014 4014 ®8/16/10/10
S04 40/45 18.00 4P16 6016 D8/16/8/10
S05 40/45 18.00 4016 6016 D8/16/8/10
S06 25/30 14.00 4014 4014 ®8/16/10/10
S07 25/30 14.00 4014 4014 ®8/16/10/10
S08 25/30 14.00 4d14 4014 D8/16/10/10
ZKAT
S01 35/40 14.00 4014 4014 ®8/16/10/10
S02 35/40 14.00 4014 4014 D8/16/10/10
S03 35/40 14.00 4014 4014 ®8/16/10/10
S04 40/45 18.00 4P16 6D16 D8/16/8/10
S05 40/45 18.00 4P16 6016 D8/16/8/10
S06 25/30 14.00 4014 4014 D8/16/10/10
S07 25/30 14.00 4014 4014 ®8/16/10/10
S08 25/30 14.00 4014 4014 ®8/16/10/10
Tablo A.14. 8 katli perdeli-gergeveli yapi kirig donat1 diizeni (50/%10)
KIRiS DONATI DUZENI
7XKAT | isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
KO01 | 25/40 | 1D12 2012 | 2914 1912 D8/11/9
K02 | 25/40 | 3d12 2012 | 2014 D8/18/9
K03 | 25/40 2012 | 2012 | 1912 D8/11/9
K04 | 25/40 | 1d16 1912 2012 [ 2012 | 1012 1012 | ©8/18/9
K05 | 25/40 1012 2012 | 2012 | 1012 1012 | ©8/18/9
K06 | 25/40 1012 2012 2012 | 1012 | 1416 1012 | ©8/18/9
K07 | 25/40 2012 | 2012 | 1912 ®8/11/9
K08 | 25/40 2012 | 2914 3012 D8/18/9
K09 | 25/40 | 112 2012 | 2014 1912 »8/11/9
K10 | 25/40 2012 | 2012 | 1012 | 2d12 1012 | ©8/11/9
K11 | 25/40 | 1d16 1912 2012 [ 2012 | 1012 »8/11/9
K12 | 25/40 | 112 2012 | 2012 | 1012 D8/18/9
K13 | 25/40 2012 2012 | 1012 | 1418 1012 | ©8/18/9
K14 | 25/40 | 1d18 1012 2012 | 2012 | 1012 D8/18/9
K15 | 25/40 2012 | 2012 | 1012 | 1P12 D8/18/9
K16 | 25/40 2012 2012 | 1012 | 1416 1012 | ©8/11/9
K17 | 25/40 | 2d12 1012 2012 | 2012 | 1012 D8/11/9
6.KAT

123



Tablo A.14. 8 katli perdeli-gergeveli yapi kiris donat1 diizeni (50/%10) (devami)

K01 | 25/40 | 1012 2012 | 2014 2012 D8/18/9
K02 | 25/40 | 2018 | 1012 | 2012 | 2014 1012 | ©8/18/9
K03 | 25/40 1012 | 2012 | 2012 | 1912 | 112 D8/18/9
K04 | 25/40 | 3016 | 1012 | 2012 | 2014 1012 | ©8/18/9
K05 | 25/40 1012 | 2012 | 2012 | 112 1012 | ©8/18/9
K06 | 25/40 1012 | 2012 | 2014 3P16 | 1012 | D8/18/9
K07 | 25/40 | 1012 2012 | 2012 | 112 1912 | P8/18/9
K08 | 25/40 1P12 | 2012 | 2014 2018 | 1012 | P&/18/9
K09 | 25/40 | 2012 2012 | 2014 1012 D8/18/9
K10 | 25/40 | 1912 | 1912 | 3014 | 312 | 112 | 312 | 1P12 | D&/11/9
K11 | 25/40 | 2014 | 1012 | 2012 | 2012 | 1012 | 1D16 | 1012 | DY/11/9
K12 | 25/40 | 2016 | 1014 | 2012 | 2012 | 1912 1012 | ©8/18/9
K13 | 25/40 1012 | 2014 | 2012 | 1012 | 3014 | 1018 | D8/18/9
K14 | 25/40 | 3014 | 1018 | 2014 | 2012 | 1D12 1912 | P8/18/9
K15 | 25/40 1P12 | 2012 | 2012 | 1012 | 2016 | 1014 | D§/18/9
K16 | 25/40 | 1016 | 1012 | 2012 | 2012 | 1012 | 2014 | 1012 | D/11/9
K17 | 25/40 | 3012 | 112 | 3014 | 3012 | 1412 | 112 | 1P12 | P&/11/9
5.KAT
K01 | 25/40 | 1014 | 1012 | 2012 | 2014 2016 | 1012 | P&/18/9
K02 | 25/40 | 4914 | 1912 | 2012 | 2914 1P16 | D8/18/9
K03 | 25/40 1Pl16 | 2012 | 2012 | 1012 | 1014 | 1P12 | P&/11/9
K04 | 25/40 | 3016 | 1012 | 2012 | 2014 1912 | 1014 | D&/18/9
K05 | 25/40 | 1012 | 1014 | 2012 | 2012 | 1012 | 1012 | 1014 | DY/18/9
K06 | 25/40 | 1012 | 1014 | 2012 | 2014 3016 | 1912 | P8/18/9
K07 | 25/40 | 1014 | 1012 | 2012 | 2012 | 1912 1016 | ®8/11/9
K08 | 25/40 1016 | 2012 | 2014 4014 | 1012 | ©8/18/9
K09 | 25/40 | 2016 | 1912 | 2012 | 2914 1014 | 1012 | D&/11/9
K10 | 25/40 | 1914 | 1d16 | 2012 | 2012 | 1012 | 3014 | 1Pl6 | P8/11/9
K11 | 25/40 | 2016 | 1016 | 2012 | 2012 | 1012 | 1018 | 1014 | DY/11/9
K12 | 25/40 | 2016 | 1914 | 2012 | 2012 | 1D12 1912 | D&/18/9
K13 | 25/40 1P12 | 2014 | 2012 | 1012 | 2018 | 1P18 | P8/18/9
K14 | 25/40 | 2018 | 1018 | 2014 | 2012 | 1012 1012 | ©8/18/9
K15 | 25/40 1012 | 2012 | 2012 | 1012 | 2016 | 1014 | D8/18/9
K16 | 25/40 | 1918 | 1014 | 2012 | 2012 | 1P12 | 2016 | 1D16 | D8/11/9
K17 | 25/40 | 3014 | 116 | 2012 | 2012 | 1012 | 114 | 1D16 | D8/11/9
4.KAT
K01 | 25/40 | 2014 | 1914 | 2012 | 2914 3P16 | 1018 | D8/18/9
K02 | 25/40 | 3018 | 1916 | 2014 | 2014 1P18 | D8/16/8
K03 | 25/40 1P18 | 2012 | 2012 | 1012 | 1016 | 1012 | D/18/9
K04 | 25/40 | 3016 | 1016 | 2014 | 2014 1016 | ©8/18/9
K05 | 25/40 1016 | 2012 | 2012 | 112 1P16 | D8/18/9
K06 | 25/40 1916 | 2014 | 2014 3016 | 1Pl16 | P8/18/9
K07 | 25/40 | 1016 | 1012 | 2012 | 2012 | 1912 1018 | ®8/18/9
K08 | 25/40 1018 | 2014 | 2014 3018 | 1016 | D8/16/8
K09 | 25/40 | 3®16 | 1018 | 2012 | 2014 2014 | 1014 | D8/18/9
K10 | 25/40 | 1016 | 1018 | 2014 | 2012 | 1012 | 2018 | 1P18 | DY/11/9
K11 | 25/40 | 3014 | 2014 | 2014 | 2012 | 1012 | 2014 | 1018 | DY/11/9
K12 | 25/40 | 3®14 | 1916 | 2012 | 2012 | 1D12 1912 | D8/18/9
K13 | 25/40 1P12 | 2014 | 2012 | 1012 | 3016 | 3912 | P8/18/9
K14 | 25/40 | 3016 | 3012 | 2014 | 2012 | 1912 1012 | ©8/18/9
K15 | 25/40 1012 | 2012 | 2012 | 1012 | 3014 | 1016 | D8/18/9
K16 | 25/40 | 2014 | 118 | 2014 | 2012 | 1412 | 3014 | 2914 | P&/11/9
K17 | 25/40 | 2018 | 1018 | 2014 | 2012 | 1012 | 1dD16 | 1D18 | DY/11/9
3. KAT
K01 | 25/40 | 2014 | 1918 | 2014 | 2914 3P16 | 2016 | D8/20/10
K02 | 25/40 | 3018 | 3012 | 3012 | 2014 2014 | D8/16/8
K03 | 25/40 2014 | 2012 | 2012 | 1012 | 1016 | 1012 | D8/18/9
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Tablo A.14. 8 katli perdeli-gergeveli yapi kiris donat1 diizeni (50/%10) (devami)

K04 | 25/40 | 3016 | 1016 | 2014 | 2014 1016 | D8/18/9
K05 | 25/40 1016 | 2012 | 2012 | 1912 1016 | D8/18/9
K06 | 25/40 1016 | 2014 | 2914 3016 | 1P16 | DY/18/9
K07 | 25/40 | 1016 | 1012 | 2012 | 2012 | 1P12 2014 | D8/18/9
K08 | 25/40 2014 | 3012 | 2914 3018 | 3912 | D8/16/8
K09 | 25/40 | 3®16 | 2016 | 2014 | 2014 2014 | 1018 | ®8/20/10
K10 | 25/40 | 1018 | 2014 | 2014 | 2012 | 112 | 316 | 3D12 | D&/11/9
K11 | 25/40 | 3016 | 2016 | 2014 | 2012 | 1912 | 2016 | 2914 | D&/11/9
K12 | 25/40 | 2018 | 1016 | 2012 | 2012 | 1P12 1014 | D8/18/9
K13 | 25/40 1014 | 2014 | 2012 | 1912 | 3P16 | 3012 | DY/18/9
K14 | 25/40 | 3016 | 3012 | 2014 | 2012 | 1P12 1014 | D8/18/9
K15 | 25/40 1014 | 2012 | 2012 | 1912 | 2018 | 116 | DY/18/9
K16 | 25/40 | 2016 | 2014 | 2014 | 2012 | 1012 | 3016 | 2016 | D8/11/9
K17 | 25/40 | 3016 | 312 | 2014 | 2012 | 1P12 | 1DI8 | 2014 | D&/11/9
2.KAT
KO01 | 25/40 | 3012 | 2014 | 2014 | 2014 3018 | 3914 | D8/18/9
K02 | 25/40 | 4916 | 312 | 3912 | 2914 2014 | D8/16/8
K03 | 25/40 2014 | 2012 | 2912 | 1912 | 116 | 1012 | DY/18/9
K04 | 25/40 | 3014 | 1018 | 2014 | 2012 | 1P12 2012 | O8/18/9
K05 | 25/40 2012 | 2012 | 2012 | 1912 2012 | D8/18/9
K06 | 25/40 2012 | 2014 | 2012 | 1012 | 3014 | 1018 | D8/18/9
K07 | 25/40 | 1016 | 1012 | 2012 | 2012 | 112 2014 | D8/18/9
K08 | 25/40 2014 | 3012 | 2914 4016 | 3012 | P8/16/8
K09 | 25/40 | 3®18 | 3®14 | 2914 | 2914 3012 | 2014 | D8/18/9
K10 | 25/40 | 2014 | 3012 | 2014 | 2012 | 1912 | 3916 | 3P12 | DB/11/9
K11 | 25/40 | 3016 | 2016 | 2014 | 2012 | 1912 | 2016 | 3P12 | DB/11/9
K12 | 25/40 | 2018 | 1016 | 2012 | 2012 | 1012 1914 | D8/18/9
K13 | 25/40 1914 | 2014 | 2012 | 1P12 | 316 | 3012 | D8/18/9
K14 | 25/40 | 3016 | 3012 | 2014 | 2012 | 1P12 1014 | D8/18/9
K15 | 25/40 1014 | 2012 | 2012 | 1912 | 2018 | 116 | DY/18/9
K16 | 25/40 | 2016 | 3®12 | 2014 | 2012 | 112 | 316 | 2016 | D8/11/9
K17 | 25/40 | 3016 | 3012 | 2014 | 2012 | 1012 | 2014 | 3d12 | DE/11/9
1.KAT
KO01 | 25/40 | 3012 | 1018 | 2014 | 2014 3016 | 2016 | D8/20/10
K02 | 25/40 | 3018 | 3®12 | 2014 | 2914 2012 | DY/18/9
K03 | 25/40 2012 | 2012 | 2912 | 1912 | 1912 | 1012 | DY/18/9
K04 | 25/40 | 2®16 | 1014 | 2012 | 2012 | 1012 1014 | DY/18/9
K05 | 25/40 1014 | 2012 | 2012 | 1PI12 1014 | DY/18/9
K06 | 25/40 1014 | 2012 | 2012 | 1912 | 2016 | 1014 | DY/18/9
K07 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1P12 2012 | 8/18/9
K08 | 25/40 2012 | 3014 | 2914 3018 | 3012 | D8/18/9
K09 | 25/40 | 3®16 | 2016 | 2014 | 2914 3012 | 1918 | $8/20/10
K10 | 25/40 | 1018 | 1018 | 2014 | 2012 | 1912 | 2018 | 1918 | D8/11/9
K11 | 25/40 | 2018 | 2014 | 2014 | 2012 | 1012 | 2014 | 2014 | D&/11/9
K12 | 25/40 | 3014 | 1®16 | 2012 | 2912 | 1P12 1014 | DY/18/9
K13 | 25/40 1014 | 2014 | 2012 | 1012 | 3014 | 1018 | DY/18/9
K14 | 25/40 | 3014 | 1018 | 2014 | 2012 | 1P12 1014 | D8/18/9
K15 | 25/40 1014 | 2012 | 2012 | 1912 | 3014 | 1P16 | DY/18/9
K16 | 25/40 | 2014 | 2014 | 2014 | 2012 | 112 | 218 | 2014 | D&/11/9
K17 | 25/40 | 2018 | 1018 | 2014 | 2012 | 1012 | 1018 | 1D18 | DE/11/9
ZXKAT
K01 | 25/40 | 2012 | 1912 | 2912 | 2914 2016 | 1P16 | DB/18/9
K02 | 25/40 | 3014 | 1014 | 2012 | 2014 1012 | 1912 | D8/18/9
K03 | 25/40 | 1012 | 1012 | 2012 | 2012 | 1P12 D8/18/9
K04 | 25/40 | 1916 | 1012 | 2012 | 2012 | 1012 D8/18/9
K05 | 25/40 2012 | 2012 | 1912 D8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1916 | 1912 | DB/18/9
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Tablo A.14. 8 katli perdeli-gergeveli yapi kiris donat1 diizeni (50/%10) (devami)

K07 | 25/40 2012 | 2012 | 1912 | 1912 | 1912 D8/18/9
KO8 | 25/40 | 1012 | 1912 | 2012 | 2014 3014 | 1014 D8/18/9
K09 | 25/40 | 2016 | 1d16 | 2012 | 2014 2012 | 1012 D8/18/9
K10 | 25/40 | 1914 | 1912 | 3014 | 3012 | 1012 | 3012 | 1012 D8/11/9
K11 | 25/40 | 2014 | 1912 | 2012 | 2012 | 1012 1014 | 1012 D8/11/9
K12 | 25/40 | 2012 | 1912 | 2012 | 2012 | 1012 1916 | 1912 D8/18/9
K13 | 25/40 1016 | 1912 | 2014 | 2012 | 1012 | 2014 | 112 D8/18/9
K14 | 25/40 | 2014 | 1912 | 2014 | 2012 | 1012 | 1016 | 1012 D8/18/9
K15 | 25/40 | 1016 | 1912 | 2012 | 2012 | 1012 | 2012 | 1012 D8/18/9
K16 | 25/40 1014 | 1P12 | 2014 | 2012 | 1012 | 2014 | 1DI2 D8/11/9
K17 | 25/40 | 3012 | 1912 | 3014 | 3012 | 1012 | 1014 | 1012 D8/11/9
Tablo A.15. 8 katli perdeli-gergeveli yap1 perde donat1 diizeni (50/%10)
7TKAT | .. Diisey Donati Yatay Donat1
Isim | Boyut | Ast(em”2) Sol grta Sag Yatay Giivdey Yatay Bashk
P01 | 25/210 20.50 4014 | 20010 | 4914 D8/16 D8/20
P02 | 25/210 20.50 4014 | 20910 | 4014 D8/16 ®8/20
P03 | 25/210 20.50 4014 | 20010 | 4014 D8/16 ®8/20
P04 | 25/210 20.50 4014 | 20010 | 4014 D8/16 D8/20
6.KAT
P01 | 25/210 20.50 4014 | 20010 | 4914 D8/16 D8/20
P02 | 25/210 20.50 4014 | 20010 | 4914 /16 D8/20
P03 | 25/210 20.50 4014 | 20010 | 4914 /16 D8/20
P04 | 25/210 20.50 4014 | 20010 | 4d14 D8/16 D8/20
5.KAT
P01 | 25/210 20.50 4014 | 20010 | 4914 D8/16 D8/20
P02 | 25/210 20.50 4014 | 20910 | 4014 D8/16 ®8/20
P03 | 25/210 20.50 4014 | 20010 | 4014 D8/16 ®8/20
P04 | 25/210 20.50 4014 | 20010 | 4014 D8/16 D8/20
4. KAT
P01 | 25/210 24.50 4014 | 20010 | 4914 /16 D8/20
P02 | 25/210 24.50 4014 | 20010 | 4914 /16 D8/20
P03 | 25/210 23.97 4014 | 20010 | 4914 /16 D8/20
P04 | 25/210 23.97 4014 | 20010 | 4014 D8/16 D8/20
3.KAT
P01 | 25/210 32.32 4014 | 20910 | 4014 D8/16 ®8/20
P02 | 25/210 32.32 4014 | 20910 | 4014 D8/16 ®8/20
P03 | 25/210 32.35 4014 | 20010 | 4914 D8/16 D8/20
P04 | 25/210 32.35 4014 | 20010 | 4014 D8/16 D8/20
2.KAT
P01 | 25/210 32.32 4014 | 20010 | 4914 /16 D8/20
P02 | 25/210 32.32 4014 | 20010 | 4914 /16 D8/20
P03 | 25/210 32.35 4014 | 20010 | 4914 D8/16 D8/20
P04 | 25/210 32.35 4014 | 20010 | 4d14 D8/16 D8/20
1.KAT
P01 | 25/210 31.23 7914 | 14010 | 7014 D8/16 ®8/10
P02 | 25/210 31.23 7014 | 14010 | 7014 D8/16 ®8/10
P03 | 25/210 31.37 7014 | 14010 | 7014 D8/16 D8/10
P04 | 25/210 31.37 7014 | 14010 | 7014 D8/16 D8/10
ZKAT
P01 | 25/210 29.72 7014 | 14010 | 7014 /16 D8/10
P02 | 25/210 29.72 7014 | 14010 | 7014 D8/16 D8/10
P03 | 25/210 30.05 7014 | 14010 | 7014 D8/16 D8/10
P04 | 25/210 30.05 7014 | 14010 | 7014 D8/16 D8/10
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EK B. 50 Yilda Asilma Olasihig1 %2 Olan Ender Deprem’e Gore Kolon, Kiris

Ve Perdelere Ait Donati1 Diizenleri

B.1. Giris

Bu bélimde, 50 yilda asilma olasiligi %2 olan ender depreme gore tasarlanan
binalarin; kolon, kiris ve perdelerine ait donati diizenlerine yer verilecektir. Proje
kapsaminda minimum donati orani; kolon, kiris ve perdelerde sirasiyla 0.01, 0.003 ve

0.0025 alinmustir.

Tablo B.1. 3 katli ¢ergeveli yap1 kolon donati diizeni (50/%2)

KOLON DONATI DUZENI

2.KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
So01 30/35 10.50 4016 2014 ®8/15/10/10
S02 30/35 10.50 4016 2014 ®8/15/10/10
S03 30/35 10.50 4016 2014 D®8/15/10/10
S04 30/35 10.50 4016 2014 D8/15/10/10
S05 30/35 10.50 4016 2014 ®8/15/10/10
S06 30/35 10.50 4016 2014 D®8/15/10/10
S07 30/35 10.50 4016 2014 ®8/15/10/10
S08 30/35 10.50 4016 2014 ®8/15/10/10
S09 30/35 10.50 4016 2014 ®8/15/10/10
S10 30/35 10.50 4016 2014 D®8/15/10/10
S11 30/35 10.50 4016 2014 ®8/15/10/10
S12 30/35 10.50 4016 2014 D8/15/10/10

1.KAT
So01 30/35 10.50 4016 2014 D8/15/10/10
S02 30/35 10.50 4016 2014 ®8/15/10/10
S03 30/35 10.50 4016 2014 ®8/15/10/10
S04 30/35 10.50 4016 2014 D®8/15/10/10
S05 30/35 11.87 4016 2016 ®8/15/10/10
S06 30/35 10.50 4016 2014 ®8/15/10/10
S07 30/35 10.50 4016 2014 ®8/15/10/10
S08 30/35 11.87 4016 2016 ®8/15/10/10
S09 30/35 10.50 4016 2014 ®8/15/10/10
S10 30/35 10.50 4016 2014 ®8/15/10/10
S11 30/35 10.50 4016 2014 D8/15/10/10
S12 30/35 10.50 4016 2014 ®8/15/10/10

ZKAT
So01 30/35 12.59 4016 2018 ®8/15/10/10
S02 30/35 10.70 4016 2014 D8/15/10/10
S03 30/35 10.70 4016 2014 ®8/15/10/10
S04 30/35 12.59 4016 2018 ®8/15/10/10
S05 30/35 12.26 4014 4014 D8/15/10/10
S06 30/35 10.50 4016 2014 ®8/15/10/10
S07 30/35 10.50 4016 2014 ®8/15/10/10
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Tablo B.1. 3 katli ¢ergeveli yap1 kolon donati diizeni (50/%2) (devami)

S08 30/35 12.26 4014 4014 ®8/15/10/10
S09 30/35 12.59 4D16 2018 ®8/15/10/10
S10 30/35 10.70 4016 2014 ®8/15/10/10
S11 30/35 10.70 4016 2014 ®8/15/10/10
S12 30/35 12.59 4D16 2018 ®8/15/10/10

Tablo B.2. 3 katli ¢ergeveli yapi kiris donati diizeni (50/%2)

KIRIS DONATI DUZENI

2.KAT | isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
KO01 | 25/40 2012 | 2012 | 1012 O8/18/9
K02 | 25/40 2012 | 2012 | 1012 D8/18/9
K03 | 25/40 2012 | 2012 | 1012 D8/18/9
K04 | 25/40 2012 | 2012 | 1012 O8/18/9
K05 | 25/40 2012 | 2012 | 1012 D8/18/9
K06 | 25/40 2012 | 2012 | 1012 D8/18/9
K07 | 25/40 2012 | 2012 | 1012 D8/18/9
K08 | 25/40 2012 | 2012 | 1012 D8/18/9
K09 | 25/40 2012 | 2012 | 1012 D8/18/9
K10 | 25/40 3014 | 3012 | 112 D8/11/9
K11 | 25/40 3014 | 3012 | 1012 O8/11/9
K12 | 25/40 2012 | 2012 | 1012 | 1DI12 1012 | ®8/18/9
K13 | 25/40 | 1®12 1D12 2012 | 2012 | 1012 D8/18/9
K14 | 25/40 2012 | 2012 | 1012 | 1012 1012 | ©®8/18/9
K15 | 25/40 | 1®12 1D12 2012 | 2012 | 1012 D8/18/9
K16 | 25/40 3014 | 3012 | 1D12 ®8/11/9
K17 | 25/40 3014 | 3012 | 112 D8/11/9

1.KAT
K01 | 25/40 | 1®12 1012 2012 | 2012 | 1012 D8/18/9
K02 | 25/40 2012 | 2012 | 1012 D8/18/9
K03 | 25/40 2012 | 2012 | 1012 | 1012 1012 | ®8/18/9
K04 | 25/40 | 114 1D12 2012 | 2012 | 1012 D8/18/9
K05 | 25/40 2012 | 2012 | 1012 D8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1014 1012 | ®8/18/9
K07 | 25/40 | 1®12 1012 2012 | 2012 | 1012 ®8/18/9
KO08 | 25/40 2012 | 2012 | 1012 D8/18/9
K09 | 25/40 2012 | 2012 | 1012 | 1DI2 1012 | ®8/18/9
K10 | 25/40 | 1®16 1012 2012 | 2012 | 1012 | 1012 1012 | ®8/11/9
K11 | 25/40 | 1®12 1D12 2012 | 2012 | 1012 | 1D16 1012 | ®8/11/9
K12 | 25/40 | 3®12 1012 2012 | 2012 | 1012 | 2012 1012 | ®8/18/9
K13 | 25/40 | 2®12 1012 2012 | 2012 | 1012 | 3012 1012 | O8/18/9
K14 | 25/40 | 3®12 1012 2012 | 2012 | 1012 | 2012 1012 | ®8/18/9
K15 | 25/40 | 2®12 1012 2012 | 2012 | 1012 | 3DI12 1012 | ®8/18/9
K16 | 25/40 | 1D16 1D12 2012 | 2012 | 1012 | 1DI2 1012 | ®8/11/9
K17 | 25/40 | 1®12 1012 2012 | 2012 | 1012 | 1016 1012 | ®8/11/9

Z.KAT
KO01 | 25/40 | 2d12 1D16 2012 | 2012 | 1012 | 1DI2 1012 | ®8/18/9
K02 | 25/40 | 1®12 1012 2012 | 2012 | 1012 | 1012 1012 | O8/18/9
K03 | 25/40 | 1®12 1012 2012 | 2012 | 1012 | 2012 1016 | ®8/18/9
K04 | 25/40 | 2®14 1014 2012 | 2012 | 1012 | 1DI12 1012 | ®8/18/9
KO05 | 25/40 | 1®12 1012 2012 | 2012 | 1012 | 1012 1012 | O8/18/9
K06 | 25/40 | 1®12 1012 2012 | 2012 | 1012 | 2014 1014 | ®8/18/9
K07 | 25/40 | 2®12 1D16 2012 | 2012 | 1012 | 1DI12 1012 | ®8/18/9




Tablo B.2. 3 katli ¢ergeveli yapi kiris donati diizeni (50/%2) (devami)

K08 | 25/40 1012 1012 | 2012 | 2d12 1012 1012 1012 D8/18/9
K09 | 25/40 1912 1012 2912 2012 1912 2012 1916 D8/18/9
K10 | 25/40 2014 1D12 2012 2012 1912 1016 1912 ®8/11/9
K11 | 25/40 1016 1012 | 2012 | 2d12 1012 | 2014 1012 ®8/11/9
K12 | 25/40 2916 1014 | 2012 2012 1912 2016 1916 ®8/18/9
K13 | 25/40 2016 1916 2012 2012 1912 2016 1014 D8/18/9
K14 | 25/40 | 2®16 1014 | 2012 | 2912 1012 | 2016 1016 D8/18/9
K15 | 25/40 | 2d16 1016 | 2012 | 2P12 1012 | 2016 1014 D8/18/9
K16 | 25/40 2014 1012 2912 2012 1912 116 1912 ®8/11/9
K17 | 25/40 1016 1D12 2012 2012 19012 2014 1912 ®»8/11/9
Tablo B.3. 3 katli perdeli-gergeveli yap1 kolon donati diizeni (50/%2)
KOLON DONATI DUZENI
2.KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
So01 30/35 10.50 6D14 2014 »8/15/10/10
S02 30/35 10.50 6014 2014 ®8/15/10/10
S03 30/35 10.50 6014 2014 ®8/15/10/10
S04 30/35 10.50 6D14 2014 ®8/15/10/10
S05 30/35 10.50 6D14 2014 ®8/15/10/10
S06 30/35 10.50 6014 2014 ®8/15/10/10
S07 30/35 10.50 6014 2014 ®8/15/10/10
S08 30/35 10.50 6D14 2014 »8/15/10/10
1.KAT
S01 30/35 10.50 6014 2014 ®8/15/10/10
S02 30/35 10.50 6D14 2014 ®8/15/10/10
S03 30/35 10.50 6014 2014 ®8/15/10/10
S04 30/35 10.50 6014 2014 ®8/15/10/10
S05 30/35 10.50 6014 2014 ®8/15/10/10
S06 30/35 10.50 6D14 2014 »8/15/10/10
S07 30/35 10.50 6014 2014 ®8/15/10/10
S08 30/35 10.50 6014 2014 ®8/15/10/10
Z.KAT
S01 30/35 10.50 6014 2014 ®8/15/10/10
S02 30/35 10.50 6014 2014 ®8/15/10/10
S03 30/35 10.50 6014 2014 ®8/15/10/10
S04 30/35 10.50 6D14 2014 D8/15/8/10
S05 30/35 10.50 6014 2014 D8/15/8/10
S06 30/35 10.50 6014 2014 ®8/15/10/10
S07 30/35 10.50 6D14 2014 »8/15/10/10
S08 30/35 10.50 6014 2014 ®8/15/10/10
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Tablo B.4. 3 katli perdeli-gergeveli yapi kiris donat1 diizeni (50/%2)

KIRIS DONATI DUZENI

2.KAT | Isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
K01 | 25/40 | 1®12 2012 | 2014 3012 | 1012 | ©8/18/9
K02 | 25/40 | 2®16 | 1912 | 2012 | 2014 ©8/18/9
K03 | 25/40 2012 | 2012 | 1912 ©8/18/9
K04 | 25/40 | 1®12 2012 | 2012 | 1912 ®8/18/9
K05 | 25/40 2012 | 2012 | 1912 ©8/18/9
K06 | 25/40 2012 | 2012 | 1®12| 1dI12 ©8/18/9
K07 | 25/40 2012 | 2012 | 1912 ®8/18/9
K08 | 25/40 2012 | 2014 2016 | 1012 | ®8/18/9
K09 | 25/40 | 3®12 | 1P12 | 2012 | 2014 1012 ©8/18/9
K10 | 25/40 2012 | 2012 | 1912 | 2014 | 1012 | D8/18/9
K11 | 25/40 | 2014 | 1012 | 2012 [ 2012 | 112 ®8/18/9
K12 | 25/40 | 1®12 2012 | 2012 | 1012 | 1912 | 1012 | P8/18/9
K13 | 25/40 | 1012 | 1912 | 2012 [2012 | 1PI2| 116 | 112 | P8/18/9
K14 | 25/40 | 1016 | 1012 | 2012 |[2012 | 1DI2| 112 | 1dI2 | D8/18/9
K15 | 25/40 | 1012 | 1012 | 2012 [2012 [ 1P12| 1dI2 ®8/18/9
K16 | 25/40 2012 | 2012 | 1912 | 2014 | 1012 | P8/18/9
K17 | 25/40 | 2®14 | 1012 | 2012 [ 2012 | 112 ®8/18/9

L.KAT
K01 | 25/40 | 1®16 | 1912 | 2012 | 2014 3014 | 1016 | ©8/18/9
K02 | 25/40 | 3®14 | 1P12 | 2012 |2d14 ®8/18/9
K03 | 25/40 2012 | 2012 | 1912 ®8/18/9
K04 | 25/40 | 2012 | 1912 | 2012 | 2012 | 112 ®8/18/9
K05 | 25/40 2012 | 2012 | 1912 ©8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 2012 | 1012 | D8/18/9
K07 | 25/40 2012 | 2012 | 1912 ®8/18/9
K08 | 25/40 2012 | 2014 3014 | 1012 | ©8/18/9
K09 | 25/40 | 3®14 | 1P16 | 2012 | 2d14 1P16 | 1012 | D8/18/9
K10 | 25/40 | 1014 | 1012 | 2012 | 2012 | 1DI2| 2016 | 1d14 | D8/18/9
K11 | 25/40 | 2016 | 1014 | 2012 [2012 [ 1012 | 1014 | 1012 | ®8/18/9
K12 | 25/40 | 1916 | 1012 | 2012 [2012 | 1PI2| 112 | 112 | P8/18/9
K13 | 25/40 | 1012 | 1012 | 2012 |[2012 | 1DI2| 2016 | 1d14 | D8/18/9
K14 | 25/40 | 2016 | 1014 | 2012 [2012 [ 1®12| 1012 | 1012 | ®8/18/9
K15 | 25/40 | 1012 | 1912 | 2012 [2012 | 1PI2| 116 | 112 | P8/18/9
K16 | 25/40 | 1®14 | 1012 | 2012 | 2012 | 1PI2| 2016 | 1d14 | P8/18/9
K17 | 25/40 | 2016 | 1014 | 2012 [2012 | 1012 1014 | 1012 | ©8/18/9

ZKAT
K01 | 25/40 | 1®12 2012 | 2014 2014 | 1012 | D8/18/9
K02 | 25/40 | 2014 | 1012 | 2012 | 2014 ®8/18/9
K03 | 25/40 2012 | 2012 | 1912 ®8/18/9
K04 | 25/40 | 1®12 2012 | 2012 | 1912 ©8/18/9
K05 | 25/40 2012 | 2012 | 1912 ©8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1DI2 ®8/18/9
K07 | 25/40 2012 | 2012 | 1912 ®8/18/9
K08 | 25/40 2012 | 2014 2014 | 1012 | P8/18/9
K09 | 25/40 | 2014 | 1012 | 2012 | 2014 112 ®8/18/9
K10 | 25/40 | 1®12 2012 | 2012 | 1®12| 1PI18 | 1012 | $8/18/9
K11 | 25/40 | 1018 | 1®12 | 2012 [2012 | 1P12| 1PI2 ©8/18/9
K12 | 25/40 | 1®12 2012 | 2012 | 1912 | 1P12 | 1012 | D8/18/9
K13 | 25/40 | 1012 | 1012 | 2012 [2012 | 1012 | 2012 | 1012 | ©8/18/9
K14 | 25/40 | 2012 | 1P12 | 2012 [2012 | 1PI2| 112 | 112 | P8/18/9
K15 | 25/40 | 1012 | 1®12 | 2012 [2012 | 1P12| 1PI2 ©8/18/9
K16 | 25/40 | 1®12 2012 | 2012|1012 | 1018 | 1012 | D8/18/9
K17 | 25/40 | 1018 | 1012 | 2012 [ 2012 | 1012 | 1PI12 ®8/18/9
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Tablo B.5. 3 katli perdeli-gergeveli yap1 perde donat1 diizeni (50/%2)

PERDE DONATI DUZEN{
2.KAT | . . Diisey Donati Yatay Donati
Isim | Boyut | Ast (cm”2) Sol Orta Sag | Yatay Govde | Yatay Bashk
P01 | 25/210 20.50 4014 | 14910 | 4014 D8/16 D8/20
P02 | 25/210 20.50 4014 | 14010 | 4014 /16 D8/20
P03 | 25/210 20.50 4014 | 14010 | 4014 DY/16 D8/20
P04 | 25/210 20.50 4014 | 14010 | 4014 D8/16 D8/20
1.KAT
P01 | 25/210 28.44 5014 | 20010 | 5014 D8/16 D8/20
P02 | 25/210 28.44 5014 | 20010 | 5014 D8/16 D8/20
P03 | 25/210 29.62 5014 | 20010 | 5014 D8/16 D8/20
P04 | 25/210 29.62 5014 | 20010 | 5014 D8/16 D8/20
ZKAT
P01 | 25/210 35.73 7914 | 20010 | 7014 D8/16 D8/10
P02 | 25/210 35.73 7014 | 20010 | 7014 /16 Dg/10
P03 | 25/210 36.51 7014 | 20010 | 7014 D8/16 D8/10
P04 | 25/210 36.51 7914 | 20010 | 7014 DY/16 D8/10
Tablo B.6. 5 katli ¢ergeveli yap1 kolon donati diizeni (50/%2)
KOLON DONATI DUZENI
4 KAT isim Boyut Ast (cm”"2) Major Minor Etriye
S01 30/35 10.50 6d14 2014 ®8/15/10/10
S02 30/35 10.50 6P14 2014 ®8/15/10/10
S03 30/35 10.50 6014 2014 ®8/15/10/10
S04 30/35 10.50 6D14 2014 ®8/15/10/10
S05 30/35 10.50 6P14 2014 ®8/15/10/10
S06 30/35 10.50 6014 2014 ®8/15/10/15
S07 30/35 10.50 6014 2014 ®8/15/10/15
S08 30/35 10.50 6d14 2014 ®8/15/10/10
S09 30/35 10.50 6P14 2014 ®8/15/10/10
S10 30/35 10.50 6014 2014 ®8/15/10/10
S11 30/35 10.50 6D14 2014 ®8/15/10/10
S12 30/35 10.50 6d14 2014 ®8/15/10/10
3.KAT
S01 30/35 10.50 6014 2014 ®8/15/10/10
S02 30/35 10.50 6d14 2014 ®8/15/10/10
S03 30/35 10.50 6P14 2014 ®8/15/10/10
S04 30/35 10.50 6014 2014 ®8/15/10/10
S05 30/35 10.50 6d14 2014 ®8/15/10/10
S06 30/35 10.50 6P14 2014 ®8/15/10/15
S07 30/35 10.50 6014 2014 ®8/15/10/15
S08 30/35 10.50 6014 2014 ®8/15/10/10
S09 30/35 10.50 6d14 2014 ®8/15/10/10
S10 30/35 10.50 6P14 2014 ®8/15/10/10
S11 30/35 10.50 6014 2014 ®8/15/10/10
S12 30/35 10.50 6d14 2014 ®8/15/10/10
2. KAT
S01 30/35 10.50 6014 2014 ®8/15/10/10
S02 30/35 10.50 6014 2014 ®8/15/10/10
S03 30/35 10.50 6d14 2014 ®8/15/10/10
S04 30/35 10.50 6P14 2014 ®8/15/10/10
S0S 30/35 10.50 6D14 2014 ®8/15/10/10
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Tablo B.6. 5 katli ¢ergeveli yap1 kolon donati diizeni (50/%2) (devami)

S06 30/35 10.50 6d14 2014 ®8/15/10/15

S07 30/35 10.50 6014 2014 ®8/15/10/15

S08 30/35 10.50 6d14 2014 ®8/15/10/10

S09 30/35 10.50 6d14 2014 ®8/15/10/10

S10 30/35 10.50 6014 2014 ®8/15/10/10

S11 30/35 10.50 6d14 2014 ®8/15/10/10

S12 30/35 10.50 6d14 2014 ®8/15/10/10

1.KAT

So01 30/35 10.50 6014 2014 ®8/15/10/10

S02 30/35 13.22 6d16 2014 ®8/15/10/10

S03 30/35 13.22 616 2014 ®8/15/10/10

S04 30/35 10.50 6014 2014 ®8/15/10/10

S05 30/35 15.04 6d16 2014 ®8/15/10/10

S06 30/35 10.50 6d14 2014 d8/15/8/15

S07 30/35 10.50 6d14 2014 ®8/15/8/15

S08 30/35 15.04 6016 2014 ®8/15/10/10

S09 30/35 10.50 614 2014 ®8/15/10/10

S10 30/35 13.22 6D16 2014 ®8/15/10/10

S11 30/35 13.22 6016 2014 ®8/15/10/10

S12 30/35 10.50 6d14 2014 ®8/15/10/10

Z.KAT

S01 35/40 14.00 6D16 2014 ®8/16/10/10

S02 35/40 14.00 6016 2014 ®8/16/10/10

S03 35/40 14.00 616 2014 ®8/16/10/10

S04 35/40 14.00 616 2014 ®8/16/10/10

S05 35/40 14.00 6016 2014 ®8/16/10/10

S06 35/40 14.00 6d16 2014 D8/16/8/15

S07 35/40 14.00 6D16 2014 D8/16/8/15

S08 35/40 14.00 6D16 2014 ®8/16/10/10

S09 35/40 14.00 6d16 2014 ®8/16/10/10

S10 35/40 14.00 616 2014 ®8/16/10/10

S11 35/40 14.00 616 2014 ®8/16/10/10

S12 35/40 14.00 6016 2014 ®8/16/10/10

Tablo B.7. 5 katli gergeveli yapi kiris donati diizeni (50/%2)
KIRIS DONATI DUZENI

4 KAT | isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
K01 | 30/40 2012 | 2012 | 1®12 D8/18/9
K02 | 30/40 2012 | 2012 | 1D12 DR/18/9
K03 | 30/40 2012 | 2012 | 1012 ®8/18/9
K04 | 30/40 2012 | 2012 | 1D12 D8/18/9
KO05 | 30/40 2012 | 2012 | 1®12 D8/18/9
K06 | 30/40 2012 | 2012 | 1D12 DR/18/9
K07 | 30/40 2012 | 2012 | 1D12 DR/18/9
K08 | 30/40 2012 | 2012 | 1®12 D8/18/9
K09 | 30/40 2012 | 2012 | 1D12 DR/18/9
K10 | 30/40 2012 | 2012 | 1012 ®8/18/9
K11 | 30/40 2012 | 2012 | 1D12 D8/18/9
K12 | 30/40 2012 | 2012 | 1914 1d12 | ®8/18/9
K13 | 30/40 1D12 2012 | 2012 | 1014 ®8/18/9
K14 | 30/40 2012 | 2012 | 1014 1d12 | ®8/18/9
K15 | 30/40 1012 2012 | 2012 | 114 D8/18/9
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Tablo B.7. 5 katli ¢ergeveli yapi kiris donati diizeni (50/%2) (devami)

K16 | 30/40 2012 | 2012 | 1012 D8/18/9
K17 | 30/40 2012 | 2012 | 1012 D8/18/9
3.KAT
K01 | 30/40 | 1012 2012 | 2012 | 1912 D8/18/9
K02 | 30/40 2012 | 2012 | 1912 D8/18/9
K03 | 30/40 2012 | 2012 | 1912 | 1912 D8/18/9
K04 | 30/40 | 1014 | 1012 | 2012 | 2012 | 112 D8/18/9
K05 | 30/40 2012 | 2012 | 1012 D8/18/9
K06 | 30/40 2012 | 2012 | 1012 | 1014 | 1912 | D8/18/9
K07 | 30/40 | 1912 2012 | 2012 | 1912 D8/18/9
K08 | 30/40 2012 | 2012 | 1012 D8/18/9
K09 | 30/40 2012 | 2012 | 1912 | 1912 D8/18/9
K10 | 30/40 | 1916 | 1012 | 2012 | 2012 | 1012 D8/18/9
K11 | 30/40 2012 | 2012 | 1912 | 1D16 | 1012 | PB/18/9
K12 | 30/40 | 3012 | 1912 | 2012 | 2012 | 1P12 | 1012 | 1912 | D/18/9
K13 | 30/40 | 1012 | 1012 | 2012 | 2012 | 1012 | 3012 | 1912 | D8/18/9
K14 | 30/40 | 3012 | 1912 | 2012 | 2012 | 1912 | 1012 | 1P12 | DY/18/9
K15 | 30/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 3012 | 1912 | D/18/9
K16 | 30/40 | 1016 | 1912 | 2012 | 2012 | 112 D8/18/9
K17 | 30/40 2012 | 2012 | 1012 | 1016 | 1D12 | D/18/9
2.KAT
KO01 | 30/40 | 2012 | 1914 | 2012 | 2012 | 1012 1012 | ®8/18/9
K02 | 30/40 1012 | 2012 | 2012 | 1012 1012 | ®8/18/9
K03 | 30/40 1012 | 2012 | 2012 | 1012 | 2012 | 114 | D8/18/9
K04 | 30/40 | 2014 | 1912 | 2012 | 2012 | 1012 1012 | ®8/18/9
K05 | 30/40 1012 | 2012 | 2012 | 1012 1012 | ®8/18/9
K06 | 30/40 1012 | 2012 | 2012 | 1012 | 2014 | 1012 | D8/18/9
K07 | 30/40 | 2012 | 1014 | 2012 | 2012 | 112 1012 | D8/18/9
K08 | 30/40 1912 | 2012 | 2912 | 1012 1012 | ®8/18/9
K09 | 30/40 1012 | 2012 | 2012 | 1012 | 2012 | 1014 | D8/18/9
K10 | 30/40 | 3012 | 1012 | 2012 | 2012 | 1912 | 1014 | 1912 | DY/18/9
K11 | 30/40 | 1014 | 1012 | 2012 | 2012 | 1P12 | 3012 | 1P12 | D8/18/9
K12 | 30/40 | 2018 | 116 | 2012 | 2012 | 1912 | 2014 | 1P14 | D/18/9
K13 | 30/40 | 2014 | 1014 | 2012 | 2012 | 1012 | 2018 | 1016 | D8/18/9
K14 | 30/40 | 2018 | 1d16 | 2012 | 2012 | 1912 | 2014 | 1D14 | DY/18/9
K15 | 30/40 | 2014 | 1914 | 2012 | 2012 | 1912 | 2018 | 1P16 | D§/18/9
K16 | 30/40 | 3012 | 1012 | 2012 | 2012 | 1012 | 114 | 1012 | DY/18/9
K17 | 30/40 | 1014 | 1012 | 2012 | 2012 | 1P12 | 3012 | 1D12 | DY/18/9
1.KAT
KO01 | 30/40 | 3012 | 1018 | 2012 | 2012 | 1012 | 1012 | 1P14 | D/18/9
K02 | 30/40 | 1012 | 1014 | 2012 | 2012 | 1012 | 112 | 1014 | D8/18/9
K03 | 30/40 | 1012 | 1014 | 2012 | 2012 | 1912 | 3012 | 1D18 | DY/18/9
K04 | 30/40 | 2016 | 116 | 2012 | 2012 | 1012 | 1012 | 1P12 | D/18/9
KO05 | 30/40 | 1012 | 1012 | 2012 | 2012 | 1012 | 112 | 1012 | DY/18/9
K06 | 30/40 | 1012 | 1012 | 2012 | 2012 | 1912 | 2016 | 1D16 | DP8/18/9
K07 | 30/40 | 3012 | 1918 | 2012 | 2012 | 1912 | 1012 | 1P14 | D/18/9
K08 | 30/40 | 1012 | 1014 | 2012 | 2012 | 1012 | 1012 | 1P14 | D/18/9
K09 | 30/40 | 1012 | 1014 | 2012 | 2012 | 1012 | 3012 | 1018 | D8/18/9
K10 | 30/40 | 3014 | 1®16 | 2012 | 2012 | 1912 | 2014 | 1914 | DY/18/9
K11 | 30/40 | 2014 | 1014 | 2012 | 2012 | 1D12 | 3014 | 1P16 | D8/18/9
K12 | 30/40 | 2018 | 1018 | 2014 | 2012 | 1012 | 3012 | 1018 | D8/18/9
K13 | 30/40 | 3012 | 1018 | 2014 | 2012 | 1912 | 2018 | 1D18 | DY/18/9
K14 | 30/40 | 2018 | 1018 | 2014 | 2012 | 1912 | 3012 | 1P18 | D/18/9
K15 | 30/40 | 3012 | 1018 | 2014 | 2012 | 1012 | 2018 | 1P18 | D/18/9
K16 | 30/40 | 3®14 | 1016 | 2012 | 2012 | 1012 | 2014 | 1014 | D8/18/9
K17 | 30/40 | 2014 | 1014 | 2012 | 2012 | 1D12 | 3014 | 1D16 | DY/18/9

ZKAT
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Tablo B.7. 5 katli ¢ergeveli yapi kiris donati diizeni (50/%2) (devami)

K01 | 30/40 | 3®12 | 2914 | 2012 | 2012 1012 1012 1014 D8/18/9
K02 | 30/40 1912 1014 | 2012 2012 1912 1P12 1014 D8/18/9
K03 | 30/40 1912 1®14 | 2012 2012 1912 3012 2014 D8/18/9
K04 | 30/40 | 216 | 2d12 | 2012 | 2012 1012 1012 1014 D8/18/9
K05 | 30/40 1912 1014 | 2012 2012 1912 1912 1914 ®8/18/9
K06 | 30/40 1012 1D14 | 2012 2012 1912 2016 2012 D8/18/9
K07 | 30/40 | 3®12 | 2914 | 2012 | 2012 1012 1012 1014 D8/18/9
K08 | 30/40 1012 1014 | 2012 | 2d12 1012 1012 1014 D8/18/9
K09 | 30/40 1912 1014 | 2012 2012 1912 3012 2014 D8/18/9
K10 | 30/40 3014 19016 2012 2012 1912 2014 1014 D8/18/9
K11 | 30/40 | 2014 1014 | 2012 | 2P12 1012 | 3014 1016 D8/18/9
K12 | 30/40 3014 1018 2014 2012 1912 2016 1918 ®8/18/9
K13 | 30/40 2016 1018 2014 2012 1912 3014 1918 D8/18/9
K14 | 30/40 | 3d14 1018 | 2014 | 2d12 1012 | 2016 1018 D8/18/9
K15 | 30/40 | 2d16 1018 | 2014 | 2d12 1012 | 3014 1018 D8/18/9
K16 | 30/40 3014 1916 2912 2012 1912 2014 1014 D8/18/9
K17 | 30/40 | 2014 1014 | 2012 | 2912 1012 | 3014 1016 D8/18/9
Tablo B.8. 5 katli perdeli-gergeveli yap1 kolon donati diizeni (50/%2)
KOLON DONATI DUZENI
4. KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
S01 35/40 14.00 6D16 2014 ®8/16/10/10
S02 35/40 14.00 616 2014 ®8/16/10/10
S03 35/40 14.00 616 2014 ®8/16/10/10
S04 35/40 14.00 6016 2014 ®8/16/10/10
S05 35/40 14.00 6016 2014 D8/16/10/10
S06 35/40 14.00 6D16 2014 ®8/16/10/10
S07 35/40 14.00 6016 2014 ®8/16/10/10
S08 35/40 14.00 6D16 2014 d8/16/10/10
3. KAT
S01 35/40 14.00 6016 2014 ®8/16/10/10
S02 35/40 14.00 6016 2014 ®8/16/10/10
S03 35/40 14.00 616 2014 D8/16/10/10
S04 35/40 14.00 6D16 2014 D8/16/10/10
S05 35/40 14.00 6016 2014 ®8/16/10/10
S06 35/40 14.00 6D16 2014 ®8/16/10/10
S07 35/40 14.00 616 2014 ®8/16/10/10
S08 35/40 14.00 6D16 2014 D8/16/10/10
2.KAT
S01 35/40 14.00 616 2014 D8/16/10/10
S02 35/40 14.00 616 2014 ®8/16/10/10
S03 35/40 14.00 6016 2014 ®8/16/10/10
S04 35/40 14.00 6D16 2014 ®8/16/10/10
S05 35/40 14.00 616 2014 ®8/16/10/10
S06 35/40 14.00 6016 2014 ®8/16/10/10
S07 35/40 14.00 6D16 2014 ®8/16/10/10
S08 35/40 14.00 6D16 2014 D8/16/10/10
1.KAT
S01 35/40 14.00 6016 2014 ®8/16/10/10
S02 35/40 14.00 6D16 2014 ®8/16/10/10
S03 35/40 14.00 616 2014 ®8/16/10/10
S04 35/40 14.00 6016 2014 ®8/16/10/10
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Tablo B.8. 5 katli perdeli-¢ergeveli yap1 kolon donati diizeni (50/%2) (devami)

S05 35/40 14.00 6016 2014 ®8/16/10/10
S06 35/40 14.00 6D16 2014 ®8/16/10/10
S07 35/40 14.00 6D16 2014 »8/16/10/10
S08 35/40 14.00 6016 2014 ®8/16/10/10
Z.KAT
S01 35/40 14.00 6D16 2014 »8/16/10/10
S02 35/40 14.00 6016 2014 ®8/16/10/10
S03 35/40 14.00 6016 2014 ®8/16/10/10
S04 35/40 14.00 6D16 2014 ®8/16/8/10
S05 35/40 14.00 6D16 2014 D8/16/8/10
S06 35/40 14.00 6016 2014 ®8/16/10/10
S07 35/40 14.00 6D16 2014 ®8/16/10/10
S08 35/40 14.00 6D16 2014 »8/16/10/10
Tablo B.9. 5 katli perdeli-gergeveli yapi kiris donati diizeni (50/%2)
KIRIS DONATI DUZENI
4.KAT | isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
KO01 | 25/40 | 1®12 2012 | 2014 2016 1014 | ©8/18/9
K02 | 25/40 | 3®16 1012 2012 | 2014 1912 | ©8/18/9
K03 | 25/40 1012 2012 | 2912 | 1012 ®8/18/9
K04 | 25/40 | 1®16 1D12 2012 | 2012 | 1D12 D8/18/9
KO05 | 25/40 2012 | 2012 | 1DI2 D8/18/9
K06 | 25/40 2012 [ 2012 | 1012 | 1416 1012 | ©8/18/9
K07 | 25/40 2012 | 2012 | 1D12 1D12 D8/18/9
K08 | 25/40 1D12 2012 | 2014 3016 1012 D8/18/9
K09 | 25/40 | 2916 1014 2012 | 2014 1012 D8/18/9
K10 | 25/40 | 1®12 1012 2012 | 2012 | 19012 | 3014 1016 | ®8/18/9
K11 | 25/40 | 3®14 1D16 2012 | 2012 | 1012 | 1014 1D12 D8/18/9
K12 | 25/40 | 1®16 1012 2012 | 2012 | 1012 | 1912 1D12 D8/18/9
K13 | 25/40 | 1®12 1012 2012 | 2012 | 1012 | 2014 1012 | ®8/18/9
K14 | 25/40 | 2®14 1D12 2012 | 2012 | 1012 | 1012 1D12 D8/18/9
K15 | 25/40 | 1®12 1D12 2012 | 2012 | 1®12 | 1D16 1012 D8/18/9
K16 | 25/40 | 1914 1012 2012 [2412 | 1012 | 3014 1P16 | ©8/18/9
K17 | 25/40 | 3d14 1016 2012 | 2012 | 1012 | 1012 1012 | ®8/18/9
3.KAT
KO01 | 25/40 | 2d14 2012 2014 | 2014 3016 3012 | ®8/20/10
K02 | 25/40 | 318 1018 2014 | 2014 1018 | ®8/18/9
K03 | 25/40 1D18 2012 | 2012 | 1®12 | 1D16 1D12 D8/18/9
K04 | 25/40 | 2d18 1D16 2012 | 2012 | 1DI2 1014 | ©8/18/9
K05 | 25/40 1014 2012 [ 2012 | 112 1014 | ©8/18/9
K06 | 25/40 1014 | 2012 | 2012 | 19012 | 2018 1016 | ®8/18/9
K07 | 25/40 | 1®16 1D12 2012 | 2012 | 1D12 1D18 D8/18/9
K08 | 25/40 1D18 2014 | 2014 3018 1018 D8/18/9
K09 | 25/40 | 3®16 | 3012 2014 | 2014 2014 2012 | ®8/20/10
K10 | 25/40 | 2d14 2014 2014 | 2012 | 1®12 | 3D16 3d12 D8/18/9
K11 | 25/40 | 3®16 3012 2014 | 2012 | 1912 | 2016 2014 | ®8/18/9
K12 | 25/40 | 2918 1016 2012 [ 2012 | 112 1P12 | ©8/18/9
K13 | 25/40 1012 2014 | 2012 | 19012 | 3016 3012 | ®8/18/9
K14 | 25/40 | 3®16 3012 2014 | 2012 | 1D12 1D12 D8/18/9
K15 | 25/40 1012 2012 [2012 | 1012 | 2018 1P16 | ©8/18/9
K16 | 25/40 | 2016 | 2014 | 2014 |2012 | 112 | 3dl6 3012 | ®8/18/9
K17 | 25/40 | 3®16 3012 2014 | 2012 | 1®12 | 2014 2014 | ®8/18/9
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Tablo B.9. 5 katli perdeli-cergeveli yapi kiris donat1 diizeni (50/%2) (devami)

2.KAT
KO01 | 25/40 | 2016 | 3012 | 3012 | 2014 3018 | 2018 | P8/18/9
K02 | 25/40 | 4918 | 3014 | 3012 | 2014 2014 | D8/16/8
K03 | 25/40 2014 | 2012 | 2912 | 1012 | 116 | 1012 | DY/18/9
K04 | 25/40 | 2018 | 1916 | 2012 | 2012 | 112 1014 | ®8/18/9
K05 | 25/40 1014 | 2012 | 2912 | 1912 1014 | D8/18/9
K06 | 25/40 1914 | 2012 | 2012 | 1012 | 2018 | 1016 | D8/18/9
K07 | 25/40 | 1016 | 1912 | 2012 | 2012 | 112 2014 | ®8/18/9
K08 | 25/40 2014 | 3012 | 2914 4018 | 3914 | D8/16/8
K09 | 25/40 | 3018 | 2018 | 3012 | 2014 2016 | 3012 | P8/18/9
K10 | 25/40 | 2016 | 2016 | 2014 | 2012 | 1912 | 3018 | 216 | D8/18/9
K11 | 25/40 | 3018 | 2016 | 2014 | 2012 | 1912 | 3014 | 2916 | D8/18/9
K12 | 25/40 | 2018 | 1916 | 2012 | 2012 | 112 1014 | D8/18/9
K13 | 25/40 1914 | 2014 | 2012 | 1012 | 3®16 | 3012 | DY/18/9
K14 | 25/40 | 3016 | 3012 | 2014 | 2012 | 112 1014 | ®8/18/9
K15 | 25/40 1014 | 2012 | 2012 | 1012 | 2018 | 1016 | D8/18/9
K16 | 25/40 | 3014 | 2016 | 2014 | 2012 | 1912 | 3418 | 216 | D8/18/9
K17 | 25/40 | 3018 | 2016 | 2014 | 2012 | 1012 | 2016 | 2016 | D8/18/9

1.KAT
K01 | 25/40 | 3014 | 2016 | 3912 | 2014 4016 | 316 | D8/18/9
K02 | 25/40 | 4018 | 3914 | 3012 | 2014 2014 | ©8/16/8
K03 | 25/40 2014 | 2012 | 2912 | 1012 | 116 | 1012 | DY/18/9
K04 | 25/40 | 3014 | 1916 | 2012 | 2012 | 1012 1012 | O8/18/9
K05 | 25/40 1012 | 2012 | 2912 | 1912 1012 | D8/18/9
K06 | 25/40 1912 | 2012 | 2012 | 1012 | 3014 | 1016 | D8/18/9
K07 | 25/40 | 116 | 1012 | 2012 | 2012 | 1012 2014 | ®8/18/9
K08 | 25/40 2014 | 3012 | 2014 4018 | 3014 | D8/16/8
K09 | 25/40 | 4016 | 3916 | 3012 | 2014 3014 | 2016 | D&/18/9
K10 | 25/40 | 2016 | 3012 | 2014 | 2012 | 1D12 | 3018 | 2P16 | D8/18/9
K11 | 25/40 | 3018 | 2016 | 2014 | 2012 | 1012 | 3014 | 2016 | D8/18/9
K12 | 25/40 | 2018 | 1016 | 2012 | 2012 | 112 1014 | D8/18/9
K13 | 25/40 1014 | 2014 | 2012 | 1012 | 3®16 | 1018 | DB/18/9
K14 | 25/40 | 316 | 1018 | 2914 | 2012 | 112 1914 | ©8/18/9
K15 | 25/40 1P14 | 2012 | 2012 | 1012 | 2018 | 116 | D8/18/9
K16 | 25/40 | 3014 | 2016 | 2014 | 2012 | 1912 | 3018 | 2P16 | D8/18/9
K17 | 25/40 | 3018 | 2016 | 2014 | 2012 | 1012 | 2016 | 3D12 | D§/18/9

ZKAT
K01 | 25/40 | 2016 | 1016 | 2012 | 2014 3016 | 3012 | P8/18/9
K02 | 25/40 | 3016 | 2014 | 2012 | 2014 1014 | 1014 | D8/18/9
K03 | 25/40 | 1014 | 1014 | 2012 | 2012 | 1012 | 1D12 D8/18/9
K04 | 25/40 | 1018 | 1012 | 2012 | 2012 | 112 D8/18/9
K05 | 25/40 2012 | 2012 | 1012 D8/18/9
K06 | 25/40 2012 | 2012 | 1012 | 1018 | 1912 | D8/18/9
K07 | 25/40 | 1912 2012 | 2012 | 1012 | 1014 | 1P14 | D8/18/9
K08 | 25/40 | 1014 | 1014 | 2012 | 2014 3016 | 2014 | P8/18/9
K09 | 25/40 | 3016 | 3912 | 2012 | 2014 2016 | 1916 | D8/18/9
K10 | 25/40 | 1018 | 1916 | 2012 | 2012 | 1012 | 3014 | 1016 | D8/18/9
K11 | 25/40 | 3014 | 1916 | 2012 | 2012 | 1912 | 2014 | 1D16 | DP8/18/9
K12 | 25/40 | 2014 | 1912 | 2012 | 2012 | 1912 | 2012 | 1912 | D8/18/9
K13 | 25/40 | 2012 | 1012 | 2012 | 2012 | 1D12 | 2016 | 1P14 | D§/18/9
K14 | 25/40 | 2016 | 1014 | 2012 | 2012 | 1012 | 2012 | 1012 | D8/18/9
K15 | 25/40 | 2012 | 1012 | 2012 | 2012 | 1912 | 2014 | 1912 | D8/18/9
K16 | 25/40 | 2014 | 1916 | 2012 | 2012 | 1P12 | 3014 | 1P16 | D8/18/9
K17 | 25/40 | 3014 | 1016 | 2012 | 2012 | 1012 | 1P18 | 1016 | D8/18/9
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Tablo B.10. 5 katli perdeli-gerceveli yap1 perde donati diizeni (50/%2)

PERDE DONATI DUZEN{
4KAT | . . Diisey Donati Yatay Donati
Isim | Boyut | Ast (cm”2) Sol Orta Sag | Yatay Govde | Yatay Bashk
P01 | 25/210 20.50 4014 | 14910 | 4014 D8/16 D8/20
P02 | 25/210 20.50 4014 | 14010 | 4014 D8/16 D8/20
P03 | 25/210 20.50 4014 | 14010 | 4014 DY/16 D8/20
P04 | 25/210 20.50 4014 | 14010 | 4014 DY/16 D8/20
3.KAT
P01 | 25/210 2142 4014 | 14010 | 4014 @8/16 D8/20
P02 | 25/210 2142 4014 | 14010 | 4014 D8/16 D8/20
P03 | 25/210 22.26 4014 | 16210 | 4014 D8/16 D8/20
P04 | 25/210 22.26 4014 | 16010 | 4014 DY/16 Dg/20
2.KAT
P01 | 25/210 30.50 5014 | 20010 | 5014 D8/16 D8/20
P02 | 25/210 30.50 5014 | 20010 | 5014 D8/16 D8/20
P03 | 25/210 31.31 6014 | 20010 | 6014 D8/16 D8/20
P04 | 25/210 31.31 6d14 | 20010 | 6014 DY/16 D8/20
1.KAT
P01 | 25/210 39.87 7014 | 26010 | 7014 D8/16 D8/20
P02 | 25/210 39.87 7914 | 26010 | 7014 D8/16 D8/20
P03 | 25/210 40.51 7914 | 26010 | 7014 D8/16 D8/20
P04 | 25/210 40.51 714 | 26010 | 7014 D8/16 D8/20
Z.KAT
P01 | 25/210 40.25 7014 | 18012 | 7014 D8/16 D8/10
P02 | 25/210 40.25 7914 | 18012 | 7014 D8/16 D8/10
P03 | 25/210 40.78 7014 | 18012 | 7014 D8/16 D8/10
P04 | 25/210 40.78 7014 | 18012 | 7014 DY/16 D8/10
Tablo B.11. 8 katli ¢erceveli yap1 kolon donat1 diizeni (50/%2)
KOLON DONATI DUZENI
7.KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
S01 55/60 33.00 10018 4016 ®8/19/10/10
S02 55/60 33.00 10918 4016 ®8/19/10/10
S03 55/60 33.00 10918 4016 ®8/19/10/10
S04 55/60 33.00 10018 4016 ®8/19/10/10
S05 60/70 42.00 12918 6d16 ®8/19/10/10
S06 60/70 42.00 12918 6D16 ®8/19/10/10
S07 60/70 42.00 12918 6016 ®8/19/10/10
S08 60/70 42.00 12918 6d16 ®8/19/10/10
S09 55/60 33.00 10918 4016 ®8/19/10/10
S10 55/60 33.00 10018 4016 ®8/19/10/10
S11 55/60 33.00 10018 4016 ®8/19/10/10
S12 55/60 33.00 10P18 4016 ®8/19/10/10
6.KAT
So1 55/60 33.00 10018 4016 ®8/19/10/10
S02 55/60 33.00 1018 4016 ®8/19/10/10
S03 55/60 33.00 10918 4016 ®8/19/10/10
S04 55/60 33.00 10918 4016 ®8/19/10/10
S0S 60/70 42.00 12018 6016 ®8/19/10/10
S06 60/70 42.00 12918 6d16 ®8/19/10/10
S07 60/70 42.00 12918 6D16 ®8/19/10/10
S08 60/70 42.00 12018 6016 ®8/19/10/10
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Tablo B.11. 8 katl1 ¢erceveli yap1 kolon donat1 diizeni (50/%2) (devami)

S09 55/60 33.00 10018 4016 ®8/19/10/10
S10 55/60 33.00 10018 4016 ®8/19/10/10
S11 55/60 33.00 10018 4016 D8/19/10/10
S12 55/60 33.00 10018 4016 D8/19/10/10
5.KAT
S01 55/60 33.00 10018 4016 D8/19/10/10
S02 55/60 33.00 10018 4016 ®8/19/10/10
S03 55/60 33.00 10018 4016 ®8/19/10/10
S04 55/60 33.00 10018 4016 ®8/19/10/10
S05 60/70 42.00 12018 6d16 D8/19/10/10
S06 60/70 42.00 12018 616 ©8/19/10/10
S07 60/70 42.00 12018 616 ®8/19/10/10
S08 60/70 42.00 12018 6d16 D8/19/10/10
S09 55/60 33.00 10018 4016 ®8/19/10/10
S10 55/60 33.00 10018 4016 ®8/19/10/10
S11 55/60 33.00 10018 4016 ®8/19/10/10
S12 55/60 33.00 10018 4016 D8/19/10/10
4. KAT
S01 55/60 33.00 10018 4016 ®8/19/10/10
S02 55/60 33.00 10018 4016 D8/19/10/10
S03 55/60 33.00 10018 4016 ®8/19/10/10
S04 55/60 33.00 10018 4016 ®8/19/10/10
S05 60/70 42.00 12018 616 ®8/19/10/10
S06 60/70 42.00 12018 6d16 ©8/19/10/10
S07 60/70 42.00 12018 616 ©8/19/10/10
S08 60/70 42.00 12018 6016 ®8/19/10/10
S09 55/60 33.00 10018 4016 D8/19/10/10
S10 55/60 33.00 10018 4016 ®8/19/10/10
S11 55/60 33.00 10018 4016 ®8/19/10/10
S12 55/60 33.00 10018 4016 D8/19/10/10
3 KAT
S01 55/60 33.00 10018 4016 ©8/19/10/10
S02 55/60 33.00 10018 4016 ®8/19/10/10
S03 55/60 33.00 10018 4016 D8/19/10/10
S04 55/60 33.00 10018 4016 ©8/19/10/10
S05 60/70 42.00 12018 6d16 ®8/19/10/10
S06 60/70 42.00 12018 6d16 D8/19/10/10
S07 60/70 42.00 12018 6d16 ©8/19/10/10
S08 60/70 42.00 12018 6d16 ©8/19/10/10
S09 55/60 33.00 10018 4016 ®8/19/10/10
S10 55/60 33.00 10018 4016 D8/19/10/10
S11 55/60 33.00 10018 4016 ®8/19/10/10
S12 55/60 33.00 10018 4016 ®8/19/10/10
2.KAT
So01 55/60 33.00 10018 4016 ©8/19/10/10
S02 55/60 33.00 10018 4016 ©8/19/10/10
S03 55/60 33.00 10018 4016 ®8/19/10/10
S04 55/60 33.00 10018 4016 D8/19/10/10
S05 60/70 42.00 12018 616 ®8/19/10/10
S06 60/70 42.00 12018 6016 ®8/19/10/10
S07 60/70 42.00 12018 6d16 D8/19/10/10
S08 60/70 42.00 12018 6d16 ©8/19/10/10
S09 55/60 33.00 10018 4016 ®8/19/10/10
S10 55/60 33.00 10018 4016 ®8/19/10/10
S11 55/60 33.00 10018 4016 D8/19/10/10
S12 55/60 33.00 10018 4016 D8/19/10/10

1.KAT
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Tablo B.11. 8 katl1 ¢erceveli yap1 kolon donat1 diizeni (50/%2) (devami)

So01 55/60 33.00 10018 4016 ©8/19/10/10
S02 55/60 33.00 10018 4016 ©8/19/10/10
S03 55/60 33.00 10018 4016 ®8/19/10/10
S04 55/60 33.00 10018 4016 ©8/19/10/10
S05 60/70 42.00 12018 6®16 ©8/19/10/10
S06 60/70 42.00 12018 6D16 ®8/19/10/10
S07 60/70 42.00 12018 6®16 ®8/19/10/10
S08 60/70 42.00 12018 6®16 ©8/19/10/10
S09 55/60 33.00 10018 4016 ©8/19/10/10
S10 55/60 33.00 10018 4016 ®8/19/10/10
S11 55/60 33.00 10018 4016 ©8/19/10/10
S12 55/60 33.00 10018 4016 ©8/19/10/10
ZKAT
So01 55/60 33.00 10018 4016 ®8/19/10/10
S02 55/60 33.00 10018 4016 ©8/19/10/10
S03 55/60 33.00 10018 4016 ©8/19/10/10
S04 55/60 33.00 10018 4016 ®8/19/10/10
S05 60/70 42.00 12018 6®16 ©8/19/10/10
S06 60/70 42.00 12018 6®16 ©8/19/10/10
S07 60/70 42.00 12018 6®16 ®8/19/10/10
S08 60/70 42.00 12018 6®16 ®8/19/10/10
S09 55/60 33.00 10018 4016 ©8/19/10/10
$10 55/60 33.00 10018 4016 ©8/19/10/10
S11 55/60 33.00 10018 4016 ®8/19/10/10
S12 55/60 33.00 10018 4016 ©8/19/10/10
Tablo B.12. 8 katl1 ¢erceveli yap1 kirig donat1 diizeni (50/%2)
KIRIS DONATI DUZENI
7.KAT | Isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
K01 | 40/55 | 1914 4012 | 4D14 208/18/9
K02 | 40/55 4012 | 412 | 1916 208/18/9
K03 | 40/55 4012 | 4014 1D14 208/18/9
K04 | 40/55 | 1014 4012 | 4D14 208/18/9
K05 | 40/55 4012 | 412 | 1916 208/18/9
K06 | 40/55 4012 | 4D14 1014 208/18/9
K07 | 40/55 | 1®14 4012 | 414 208/18/9
K08 | 40/55 4012 | 412 | 1916 208/18/9
K09 | 40/55 4012 | 4D14 1014 208/18/9
K10 | 40/55 4012 | 412 | 1D16 208/18/9
K11 | 40/55 4012 | 4012 | 1016 208/18/9
K12 | 40/55 4012 | 412 | 1916 208/18/9
K13 | 40/55 4012 | 412 | 1916 208/18/9
K14 | 40/55 4012 | 412 | 1D16 208/18/9
K15 | 40/55 4012 | 412 | 1916 208/18/9
K16 | 40/55 4012 | 412 | 1916 208/18/9
K17 | 40/55 4012 | 4012 | 1916 208/18/9
6.KAT
K01 | 40/55 | 1914 4012 | 4D14 208/18/9
K02 | 40/55 4012 | 412 | 1916 208/18/9
K03 | 40/55 4012 | 4D14 1014 208/18/9
K04 | 40/55 | 1914 4012 | 4D14 1014 208/18/9
K05 | 40/55 | 1914 4012 | 414 1014 208/18/9
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Tablo B.12. 8 katl1 ¢erceveli yap1 kirig donati diizeni (50/%2) (devami)

K06 | 40/55 | 1914 4012 | 4014 1014 208/18/9
K07 | 40/55 | 1914 4012 | 4014 208/18/9
K08 | 40/55 4012 | 4012 | 1016 2d8/18/9
K09 | 40/55 4012 | 4014 1014 208/18/9
K10 | 40/55 4012 | 4012 | 1016 208/18/9
K11 | 40/55 4012 | 4012 | 1016 208/18/9
K12 | 40/55 4012 | 4012 | 1016 208/18/9
K13 | 40/55 4012 | 4012 | 1016 208/18/9
K14 | 40/55 4012 | 4012 | 1016 208/18/9
K15 | 40/55 4012 | 4012 | 1016 2d8/18/9
K16 | 40/55 4012 | 4012 | 1016 208/18/9
K17 | 40/55 4012 | 4012 | 1016 208/18/9
5.KAT
K01 | 40/55 | 1914 4012 | 4014 2d8/18/9
K02 | 40/55 4012 | 4012 | 1016 208/18/9
K03 | 40/55 4012 | 4014 1014 208/18/9
K04 | 40/55 | 1918 4012 | 4014 1014 298/18/9
K05 | 40/55 | 1914 4012 | 4014 1014 208/18/9
K06 | 40/55 | 1914 4012 | 4014 1018 208/18/9
K07 | 40/55 | 1914 4012 | 4014 2d8/18/9
K08 | 40/55 4012 | 4012 | 1016 208/18/9
K09 | 40/55 4012 | 4014 1014 208/18/9
K10 | 40/55 | 1912 4012 | 4012 | 1016 208/18/9
K11 | 40/55 4012 | 4012 | 1016 | 1012 208/18/9
K12 | 40/55 | 1912 4012 | 4012 | 1016 208/18/9
K13 | 40/55 4012 | 4012 | 1016 | 1012 208/18/9
K14 | 40/55 | 1912 4012 | 4012 | 1016 208/18/9
K15 | 40/55 4012 | 4012 | 1016 | 1012 208/18/9
K16 | 40/55 | 1912 4012 | 4012 | 1016 208/18/9
K17 | 40/55 4012 | 4012 | 1016 | 1012 2d8/18/9
4 KAT
K01 | 40/55 | 2014 4012 | 4014 1012 | 208/18/9
K02 | 40/55 1012 | 4012 | 4912 | 1D16 1012 | 208/18/9
K03 | 40/55 1012 | 4012 | 4014 2014 2d8/18/9
K04 | 40/55 | 3914 4012 | 4014 2014 298/18/9
K05 | 40/55 | 2014 4012 | 4014 2014 208/18/9
K06 | 40/55 | 2014 4012 | 4014 3014 2d8/18/9
K07 | 40/55 | 2014 4012 | 4014 1912 | 208/18/9
K08 | 40/55 1912 | 4012 | 4012 | 1D16 1012 | 208/18/9
K09 | 40/55 1012 | 4012 | 4014 2014 208/18/9
K10 | 40/55 | 1916 | 1912 | 4912 | 4012 | 1D16 1012 | 208/18/9
K11 | 40/55 1P12 | 4012 | 4012 | 1016 | 1016 | 1D12 | 208/18/9
K12 | 40/55 | 2014 | 1912 | 4012 | 4012 | 1D16 1012 | 208/18/9
K13 | 40/55 1012 | 4012 | 4012 | 1016 | 2014 | 1012 | 208/18/9
K14 | 40/55 | 2014 | 1912 | 4012 | 4912 | 1D16 1912 | 208/18/9
K15 | 40/55 1912 | 4012 | 4012 | 1016 | 2014 | 1012 | 2D8/18/9
K16 | 40/55 | 1916 | 1012 | 4012 | 4012 | 1D16 1012 | 208/18/9
K17 | 40/55 1012 | 4012 | 4012 | 1016 | 1016 | 1DI2 | 2D8/18/9
3. KAT
K01 | 40/55 | 2916 4012 | 4014 2014 208/18/9
K02 | 40/55 | 2014 4012 | 4014 2014 2d8/18/9
K03 | 40/55 | 2014 4012 | 4014 2016 208/18/9
K04 | 40/55 | 3®@16 | 1912 | 4012 | 4014 2016 | 1012 | 2D8/18/9
K05 | 40/55 | 2016 | 1912 | 4912 | 4014 2016 | 1012 | 208/18/9
K06 | 40/55 | 2016 | 1912 | 4912 | 4914 3016 | 1012 | 208/18/9
K07 | 40/55 | 2®16 4012 | 4014 2014 298/18/9
K08 | 40/55 | 2014 4012 | 4014 2014 208/18/9
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Tablo B.12. 8 katl1 ¢erceveli yap1 kirig donati diizeni (50/%2) (devami)

K09 | 40/55 | 2014 4012 | 4014 2016 208/18/9
K10 | 40/55 | 2014 | 1016 | 4012 | 4012 | 1016 | 1012 | 1016 | 208/18/9
K11 | 40/55 | 1012 | 1016 | 4012 | 4012 | 1016 | 2014 | 1D16 | 208/18/9
K12 | 40/55 | 3014 | 1014 | 4012 | 4012 | 1016 | 1014 | 1014 | 208/18/9
K13 | 40/55 | 1014 | 1014 | 4012 | 4012 | 1016 | 3014 | 1014 | 208/18/9
K14 | 40/55 | 3014 | 1014 | 4012 | 4012 | 1016 | 1014 | 1914 | 208/18/9
K15 | 40/55 | 1914 | 1P14 | 4012 | 4012 | 1016 | 3014 | 1014 | 208/18/9
K16 | 40/55 | 2014 | 1016 | 4012 | 4012 | 1016 | 1012 | 1D16 | 208/18/9
K17 | 40/55 | 1012 | 1016 | 4012 | 4012 | 1016 | 2014 | 1016 | 2D8/18/9
2.KAT
KO01 | 40/55 | 3014 4012 | 6012 2014 208/18/9
K02 | 40/55 | 2014 4012 | 6012 2014 208/18/9
K03 | 40/55 | 2914 4012 | 6012 3014 208/18/9
K04 | 40/55 | 3018 | 1912 | 4012 | 6012 3014 | 1912 | 2d8/18/9
K05 | 40/55 | 3014 | 1012 | 4012 | 612 1012 | 208/18/9
K06 | 40/55 1012 | 4012 | 6D12 3018 | 1912 | 208/18/9
K07 | 40/55 | 3914 4012 | 6d12 2014 298/18/9
K08 | 40/55 | 2014 4012 | 6012 2014 208/18/9
K09 | 40/55 | 2014 4012 | 6012 3014 208/18/9
K10 | 40/55 | 2016 | 1018 | 4012 | 4012 | 1016 | 1012 | 1D18 | 208/18/9
K11 | 40/55 | 1912 | 118 | 4012 | 4012 | 1016 | 2016 | 1018 | 2D8/18/9
K12 | 40/55 | 2018 | 2012 | 4012 | 4012 | 1016 | 2012 | 2012 | 208/18/9
K13 | 40/55 | 2012 | 2012 | 4012 | 4012 | 1016 | 2018 | 2012 | 208/18/9
K14 | 40/55 | 2018 | 2012 | 4012 | 4012 | 1916 | 2012 | 2012 | 2D8/18/9
K15 | 40/55 | 2012 | 2012 | 4012 | 4012 | 1016 | 2018 | 2012 | 208/18/9
K16 | 40/55 | 2016 | 1018 | 4012 | 4012 | 1016 | 1012 | 1018 | 208/18/9
K17 | 40/55 | 1012 | 1018 | 4012 | 4012 | 1016 | 2016 | 1DI8 | 208/18/9
1.KAT
KO01 | 40/55 | 2018 | 1012 | 4012 | 6012 3012 | 1912 | 208/18/9
K02 | 40/55 | 3®12 | 1012 | 4012 | 6012 3012 | 1912 | 2d8/18/9
K03 | 40/55 | 312 | 1912 | 4012 | 612 2018 | 1912 | 208/18/9
K04 | 40/55 | 3018 | 1014 | 4012 | 6012 2018 | 1014 | 208/18/9
KO05 | 40/55 | 2018 | 1014 | 4012 | 6012 1012 | 1014 | 208/18/9
K06 | 40/55 | 1012 | 1014 | 4012 | 6012 3018 | 1014 | 2d8/18/9
K07 | 40/55 | 2018 | 1912 | 4012 | 612 3012 | 1912 | 2d8/18/9
K08 | 40/55 | 3012 | 1012 | 4012 | 6012 3012 | 1912 | 208/18/9
K09 | 40/55 | 3®12 | 1012 | 4012 | 6012 2018 | 1012 | 208/18/9
K10 | 40/55 | 2016 | 2014 | 4012 | 4012 | 1916 | 1916 | 2014 | 2D8/18/9
K11 | 40/55 | 1016 | 2014 | 4012 | 4012 | 1016 | 2016 | 2014 | 208/18/9
K12 | 40/55 | 2018 | 2014 | 4012 | 4012 | 1016 | 2014 | 1D18 | 208/18/9
K13 | 40/55 | 2014 | 1018 | 4012 | 4012 | 1016 | 2018 | 2014 | 208/18/9
K14 | 40/55 | 2018 | 2014 | 4012 | 4012 | 1016 | 2014 | 1018 | 2D8/18/9
K15 | 40/55 | 2014 | 1018 | 4012 | 4012 | 1016 | 2018 | 2014 | 208/18/9
K16 | 40/55 | 2016 | 2014 | 4012 | 4012 | 1016 | 1016 | 2014 | 208/18/9
K17 | 40/55 | 1916 | 2014 | 4012 | 4012 | 1016 | 2016 | 2014 | 2D8/18/9
ZKAT
K01 | 40/55 | 3®14 | 1012 | 4012 | 6012 2014 208/18/9
K02 | 40/55 | 2914 4012 | 6012 2014 208/18/9
K03 | 40/55 | 2914 4012 | 612 3014 | 1912 | 2d8/18/9
K04 | 40/55 | 3®18 | 1014 | 4012 | 6012 3014 | 1912 | 208/18/9
K05 | 40/55 | 3®14 | 1012 | 4012 | 6012 1912 | 208/18/9
K06 | 40/55 1912 | 4912 | 6912 3018 | 1914 | 2d8/18/9
K07 | 40/55 | 3014 | 1012 | 4012 | 6012 2014 208/18/9
K08 | 40/55 | 2014 4012 | 6012 2014 208/18/9
K09 | 40/55 | 2914 4012 | 612 3014 | 1012 | 2d8/18/9
K10 | 40/55 | 2014 | 2012 | 4012 | 4012 | 1016 | 1012 | 1016 | 2D8/18/9
K11 | 40/55 | 1012 | 1016 | 4012 | 4012 | 1016 | 2014 | 2012 | 208/18/9
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Tablo B.12. 8 katl1 ¢erceveli yap1 kirig donati diizeni (50/%2) (devami)

K12 | 40/55 | 2016 | 2012 | 4012 | 4012 | 1®16 | 2912 | 1014 208/18/9
K13 | 40/55 | 2012 | 1014 | 4012 | 4012 | 1916 | 2016 | 2012 208/18/9
K14 | 40/55 | 2016 | 2012 | 4012 | 4012 | 1916 | 2012 | 1014 208/18/9
K15 | 40/55 | 2012 | 1014 | 4012 | 4012 | 116 | 2916 | 2012 208/18/9
K16 | 40/55 | 2014 | 2012 | 4012 | 4012 | 1®16 | 1912 | 116 208/18/9
K17 | 40/55 | 1912 | 1916 | 4012 | 4012 | 116 | 2014 | 2012 208/18/9

Tablo B.13. 8 katl1 perdeli-gerceveli yap1 kolon donati diizeni (50/%2)

KOLON DONATI DUZENI
7KAT Isim Boyut Ast (cm”"2) Major Minor Etriye
S01 45/50 22.50 8d16 4016 ®8/19/10/10
S02 45/50 22.50 8P16 4016 ®8/19/10/10
S03 45/50 22.50 8d16 4016 ®8/19/10/10
S04 50/55 27.50 8P18 4016 ®8/19/10/10
S0s 50/55 27.50 8P18 4016 ®8/19/10/10
S06 45/50 22.50 8d16 4016 ®8/19/10/10
S07 45/50 22.50 8d16 4016 ®8/19/10/10
S08 45/50 22.50 8D16 4016 ®8/19/10/10
6.KAT
S01 45/50 14.00 8d16 4016 ®8/19/10/10
S02 45/50 14.00 8d16 4016 ®8/19/10/10
S03 45/50 14.00 816 4016 ®8/19/10/10
S04 50/55 18.00 8P18 4016 ®8/19/10/10
S05 50/55 18.00 8P18 4016 ®8/19/10/10
S06 45/50 14.00 8d16 4016 ®8/19/10/10
S07 45/50 14.00 8P16 4016 ®8/19/10/10
S08 45/50 14.00 8D16 4016 ®8/19/10/10
5.KAT
S01 45/50 14.00 816 4016 ®8/19/10/10
S02 45/50 14.00 8P16 4016 ®8/19/10/10
S03 45/50 14.00 8d16 4016 ®8/19/10/10
S04 50/55 18.00 8P18 4016 ®8/19/10/10
S05 50/55 18.00 8P18 4016 ®8/19/10/10
S06 45/50 14.00 8d16 4016 ®8/19/10/10
S07 45/50 14.00 8d16 4016 ®8/19/10/10
S08 45/50 14.00 8dD16 4016 ®8/19/10/10
4 KAT
S01 45/50 14.00 8d16 4016 ®8/19/10/10
S02 45/50 14.00 8d16 4016 ®8/19/10/10
S03 45/50 14.00 8d16 4016 ®8/19/10/10
S04 50/55 18.00 8P18 4016 ®8/19/10/10
S05 50/55 18.00 8P18 4016 ®8/19/10/10
S06 45/50 14.00 816 4016 ®8/19/10/10
S07 45/50 14.00 8P16 4016 ®8/19/10/10
S08 45/50 14.00 8D16 4016 ®8/19/10/10
3.KAT
S01 45/50 14.00 8d16 4016 ®8/19/10/10
S02 45/50 14.00 8d16 4016 ®8/19/10/10
S03 45/50 14.00 8d16 4016 ®8/19/10/10
S04 50/55 18.00 8P18 4016 ®8/19/10/10
S05 50/55 18.00 8P18 4016 ®8/19/10/10
S06 45/50 14.00 8d16 4016 ®8/19/10/10




Tablo B.13. 8 katl1 perdeli-gcerceveli yap1 kolon donat1 diizeni (50/%2) (devami)

S07 45/50 14.00 8D16 4D16 ®8/19/10/10
S08 45/50 14.00 8D16 4016 ®8/19/10/10
2.KAT
S01 45/50 14.00 8D16 4d16 ®8/19/10/10
S02 45/50 14.00 8D16 4016 ®8/19/10/10
S03 45/50 14.00 8016 4016 »8/19/10/10
S04 50/55 18.00 8D18 4D16 ®8/19/10/10
S05 50/55 18.00 8D18 4D16 ®8/19/10/10
S06 45/50 14.00 8D16 4016 ®8/19/10/10
S07 45/50 14.00 8016 4P16 ®8/19/10/10
S08 45/50 14.00 8D16 4D16 ®8/19/10/10
1.KAT
S01 45/50 14.00 8016 4016 ®8/19/10/10
S02 45/50 14.00 8D16 4D16 ®8/19/10/10
S03 45/50 14.00 8D16 4D16 ®8/19/10/10
S04 50/55 18.00 8D18 4016 ®8/19/10/10
S05 50/55 18.00 8018 4D16 ®8/19/10/10
S06 45/50 14.00 8D16 4D16 ®8/19/10/10
S07 45/50 14.00 8D16 4016 ®8/19/10/10
S08 45/50 14.00 8016 4D16 ®8/19/10/10
Z.KAT
S01 45/50 14.00 8D16 4D16 ®8/19/10/10
S02 45/50 14.00 8D16 4016 ®8/19/10/10
S03 45/50 14.00 8D16 4D16 ®8/19/10/10
S04 50/55 18.00 8D18 4d16 ®8/19/10/10
S05 50/55 18.00 8D18 4016 ®8/19/10/10
S06 45/50 14.00 8016 4P16 ®8/19/10/10
S07 45/50 14.00 8D16 4D16 ®8/19/10/10
S08 45/50 14.00 8D16 4D16 ®8/19/10/10
Tablo B.14. 8 katl1 perdeli-¢erceveli yapi kiris donati diizeni (50/%2)
KIRIS DONATI DUZENI
7.KAT | isim | Boyut | Sol Ust | Sol Alt | Montaj | Diiz | Pilye | Sag Ust | Sag Alt | Enine
K01 | 25/40 | 1®12 2012 | 2014 1014 O8/18/9
K02 | 25/40 | 2®16 1D12 2012 | 2d14 1012 | ®8/18/9
K03 | 25/40 1012 2012 | 2012 | 1012 | 1D12 D8/18/9
K04 | 25/40 | 2®12 1012 2012 | 2012 | 1012 1012 | ®8/18/9
K05 | 25/40 1D12 2012 | 2012 | 1012 1012 | ®8/18/9
K06 | 25/40 1012 2012 | 2012 | 1012 | 2D12 1012 | ®8/18/9
K07 | 25/40 | 112 2012 | 2012 | 1012 1012 | ©8/18/9
KO08 | 25/40 1012 2012 | 2014 2016 1012 | ®8/18/9
K09 | 25/40 | 114 2012 | 2014 1D12 D8/18/9
K10 | 25/40 | 114 1012 2012 | 2012 | 1012 | 3D12 1012 | ®8/18/9
K11 | 25/40 | 3®12 1014 2012 | 2012 | 1012 | 2D12 1012 | ®8/18/9
K12 | 25/40 | 2®14 1D12 2012 | 2012 | 1012 | 1014 1012 | ®8/18/9
K13 | 25/40 | 114 1D12 2012 | 2012 | 1012 | 2D16 1014 | ®8/18/9
K14 | 25/40 | 2d16 1014 2012 | 2012 | 1012 | 1014 1012 | ©8/18/9
K15 | 25/40 | 1®14 1012 2012 | 2012 | 1012 | 2014 1012 | ®8/18/9
K16 | 25/40 | 2®12 1012 2012 | 2012 | 1012 | 3d12 1014 | ®8/18/9
K17 | 25/40 | 3®12 1012 2012 | 2012 | 1012 | 1014 1012 | ©8/18/9
6.KAT
KO01 [ 25/40 | 2014 | 1012 | 2012 [2014 | 3012 | 1014 | ©8/18/9
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Tablo B.14. 8 katl1 perdeli-gerceveli yapi kiris donati diizeni (50/%2) (devami)

K02 | 25/40 | 49014 | 1014 | 2012 | 2014 1012 | 1018 | D8/18/9
K03 | 25/40 | 1012 | 1018 | 2012 | 2012 | 1912 | 2014 | 1P12 | DY/18/9
K04 | 25/40 | 2018 | 1016 | 2012 | 2012 | 1012 | 1912 | 1018 | D&/18/9
K05 | 25/40 | 1012 | 1018 | 2012 | 2012 | 1912 | 1012 | 1P18 | DY/18/9
K06 | 25/40 | 1012 | 1018 | 2012 | 2012 | 1912 | 2018 | 1P16 | DY/18/9
K07 | 25/40 | 2014 | 1012 | 2012 | 2012 | 1012 | 1012 | 1018 | D&/18/9
K08 | 25/40 | 1012 | 1018 | 2012 | 2014 4014 | 1014 | D8/18/9
K09 | 25/40 | 3012 | 1014 | 2012 | 2014 2014 | 1912 | $Y/18/9
K10 | 25/40 | 2016 | 1018 | 2012 | 2012 | 1912 | 2018 | 2912 | DY/18/9
K11 | 25/40 | 2018 | 2014 | 2012 | 2012 | 1012 | 2018 | 1018 | D&/18/9
K12 | 25/40 | 3016 | 1018 | 2014 | 2012 | 1012 | 1016 | 1P14 | DY/18/9
K13 | 25/40 | 1016 | 1014 | 2014 | 2012 | 1912 | 3016 | 3P12 | DY/18/9
K14 | 25/40 | 316 | 3012 | 2014 | 2012 | 1912 | 116 | 1014 | D&/18/9
K15 | 25/40 | 116 | 1014 | 2014 | 2012 | 112 | 3016 | 1018 | DY/18/9
K16 | 25/40 | 2018 | 1018 | 2012 | 2012 | 1912 | 2018 | 2914 | DY/18/9
K17 | 25/40 | 2018 | 2012 | 2012 | 2012 | 112 | 1016 | 1DI8 | DY/18/9
5.KAT
KO01 | 25/40 | 2018 | 2014 | 2012 | 2014 3016 | 3012 | D8/18/9
K02 | 25/40 | 3018 | 3012 | 3012 | 2014 2016 | ®8/16/8
K03 | 25/40 2016 | 2012 | 2012 | 1912 | 2016 | 1D16 | D8/18/9
K04 | 25/40 | 2018 | 1018 | 2014 | 2012 | 1P12 3012 | ®8/18/9
K05 | 25/40 3012 | 2012 | 2012 | 1912 3012 | D8/18/9
K06 | 25/40 3012 | 2014 | 2012 | 1912 | 2018 | 1P18 | DY/18/9
K07 | 25/40 | 2016 | 1016 | 2012 | 2012 | 1P12 2916 | ®8/18/9
K08 | 25/40 2016 | 3012 | 2014 3018 | 3012 | D8/16/8
K09 | 25/40 | 3®16 | 3012 | 2012 | 2014 2018 | 2014 | ®8/18/9
K10 | 25/40 | 314 | 2016 | 2014 | 2012 | 1912 | 3018 | 2016 | D&/18/9
K11 | 25/40 | 4014 | 3014 | 2014 | 2012 | 1D12 | 3016 | 2016 | D8/18/9
K12 | 25/40 | 3018 | 3012 | 2014 | 2012 | 1912 | 3012 | 1P18 | DY/18/9
K13 | 25/40 | 3912 | 1018 | 2014 | 2012 | 1012 | 3018 | 3012 | D&/18/9
K14 | 25/40 | 318 | 3012 | 2014 | 2012 | 1012 | 3012 | 1D1I8 | D8/18/9
K15 | 25/40 | 3012 | 1018 | 2014 | 2012 | 1912 | 3018 | 3912 | DY/18/9
K16 | 25/40 | 3016 | 2016 | 2014 | 2012 | 1912 | 4014 | 3P14 | DY/18/9
K17 | 25/40 | 318 | 2016 | 2014 | 2012 | 1012 | 314 | 2016 | D&/18/9
4.KAT
K01 | 25/40 | 4914 | 2018 | 3012 | 2014 4016 | 3916 | D8/16/8
K02 | 25/40 | 4918 | 3016 | 3914 | 2014 1912 | 3016 | D8/14/7
K03 | 25/40 | 1912 | 3016 | 2014 | 2012 | 1012 | 3014 | 1018 | D8/18/9
K04 | 25/40 | 3018 | 3012 | 2014 | 2012 | 1D12 2016 | ®8/18/9
K05 | 25/40 2016 | 2012 | 2012 | 1912 2016 | ®8/18/9
K06 | 25/40 2016 | 2014 | 2012 | 1912 | 3018 | 3P12 | DY/18/9
K07 | 25/40 | 314 | 1018 | 2014 | 2012 | 1012 | 1012 | 3016 | D8/18/9
K08 | 25/40 | 1012 | 3016 | 3014 | 2014 4018 | 316 | D8/14/7
K09 | 25/40 | 4916 | 3016 | 3912 | 2014 4014 | 2018 | D8/16/8
K10 | 25/40 | 3®16 | 3016 | 2016 | 2012 | 1012 | 3018 | 2018 | D8/18/9
K11 | 25/40 | 3018 | 3016 | 2016 | 2012 | 1912 | 3018 | 3P16 | DY/18/9
K12 | 25/40 | 3018 | 3014 | 2016 | 2012 | 1912 | 2016 | 2014 | DY/18/9
K13 | 25/40 | 2916 | 2014 | 2016 | 2012 | 1012 | 3018 | 3014 | D&/18/9
K14 | 25/40 | 318 | 3014 | 2016 | 2012 | 112 | 2016 | 2014 | D8/18/9
K15 | 25/40 | 2016 | 2014 | 2016 | 2012 | 1912 | 3018 | 3P14 | DY/18/9
K16 | 25/40 | 3®18 | 3016 | 2016 | 2012 | 1012 | 3018 | 3016 | D&/18/9
K17 | 25/40 | 318 | 2018 | 2016 | 2012 | 112 | 3016 | 3D16 | D8/18/9
3 KAT
K01 | 25/40 | 3®18 | 3018 | 3014 | 2014 4018 | 3018 | ®8/14/7
K02 | 25/40 | 4918 | 3018 | 3014 | 2014 1912 | 3018 | ®8/14/7
K03 | 25/40 | 1912 | 3018 | 2014 | 2012 | 1012 | 3014 | 3012 | DY/18/9
K04 | 25/40 | 3018 | 2016 | 2014 | 2012 | 1912 | 1012 | 3P14 | DY/18/9

144



Tablo B.14. 8 katl1 perdeli-gerceveli yapi kiris donati diizeni (50/%2) (devami)

K05 | 25/40 | 1012 | 3014 | 2012 | 2012 | 1912 | 1012 | 3P14 | D8/18/9
K06 | 25/40 | 1012 | 3014 | 2014 | 2012 | 1P12 | 3018 | 2P16 | D8/18/9
KO07 | 25/40 | 3®14 | 3012 | 2014 | 2012 | 1012 | 112 | 3018 | D8/18/9
K08 | 25/40 | 1012 | 3918 | 3014 | 2014 4018 | 3018 | D8/14/7
K09 | 25/40 | 4018 | 3018 | 3014 | 2014 3018 | 3018 | D&/14/7
K10 | 25/40 | 3®18 | 3018 | 2016 | 2012 | 1012 | 4918 | 3018 | D8/18/9
K11 | 25/40 | 4018 | 3018 | 2016 | 2012 | 1P12 | 4016 | 3D18 | DY/18/9
K12 | 25/40 | 3018 | 3014 | 2016 | 2012 | 1912 | 3016 | 2916 | D§/18/9
K13 | 25/40 | 3016 | 2016 | 2016 | 2012 | 1912 | 3018 | 3d14 | D8/18/9
K14 | 25/40 | 318 | 3014 | 2d16 | 2012 | 1012 | 3P16 | 2016 | P8/18/9
K15 | 25/40 | 3016 | 2016 | 2016 | 2012 | 1912 | 3018 | 3d14 | D§/18/9
K16 | 25/40 | 4016 | 3018 | 2016 | 2012 | 1912 | 4018 | 318 | D/18/9
K17 | 25/40 | 4018 | 3018 | 2016 | 2012 | 1012 | 318 | 3018 | DY/18/9
2.KAT
K01 | 25/40 | 4016 | 3018 | 3014 | 2014 4018 | 4018 | D8/14/7
K02 | 25/40 | 4018 | 4916 | 3014 | 2014 2012 | 3018 | ©8/14/7
K03 | 25/40 | 2012 | 3018 | 2014 | 2012 | 1912 | 3014 | 216 | D8/18/9
K04 | 25/40 | 3018 | 2016 | 2014 | 2012 | 1912 | 1012 | 3914 | D8/18/9
K05 | 25/40 | 1012 | 3014 | 2012 | 2012 | 1P12 | 1012 | 3P14 | D8/18/9
K06 | 25/40 | 1012 | 3014 | 2014 | 2012 | 1012 | 3P18 | 2016 | D8/18/9
K07 | 25/40 | 3014 | 2016 | 2014 | 2012 | 1912 | 2012 | 318 | DY/18/9
K08 | 25/40 | 2012 | 3918 | 3014 | 2014 4018 | 4016 | D8/14/7
K09 | 25/40 | 4018 | 4018 | 3014 | 2014 4016 | 3018 | ®8/14/7
K10 | 25/40 | 3018 | 318 | 3014 | 2012 | 1912 | 4018 | 3P18 | DY/18/9
K11 | 25/40 | 4016 | 3018 | 3014 | 2012 | 1912 | 3018 | 318 | D§/18/9
K12 | 25/40 | 3018 | 3014 | 2016 | 2012 | 1D12 | 3016 | 216 | D8/18/9
K13 | 25/40 | 3®16 | 2016 | 2016 | 2012 | 1012 | 3018 | 3014 | D8/18/9
K14 | 25/40 | 3018 | 3014 | 2016 | 2012 | 1912 | 3016 | 216 | DP8/18/9
K15 | 25/40 | 3016 | 2016 | 2016 | 2012 | 1912 | 3018 | 3d14 | D/18/9
K16 | 25/40 | 3®18 | 3018 | 3014 | 2012 | 1012 | 4916 | 3018 | D8/18/9
K17 | 25/40 | 4018 | 3018 | 3d14 | 2012 | 1P12 | 3018 | 3018 | DY/18/9
1.KAT
KO01 | 25/40 | 3018 | 3018 | 3014 | 2014 4018 | 4016 | D8/14/7
K02 | 25/40 | 4918 | 3018 | 3014 | 2014 1916 | 3018 | D8/14/7
K03 | 25/40 | 1016 | 3018 | 2014 | 2012 | 1P12 | 2016 | 2014 | DY/18/9
K04 | 25/40 | 3016 | 3012 | 2014 | 2012 | 1912 | 1012 | 2916 | D8/18/9
KO05 | 25/40 | 19012 | 2016 | 2012 | 2012 | 1012 | 112 | 2016 | D8/18/9
K06 | 25/40 | 1012 | 2016 | 2014 | 2012 | 1912 | 3016 | 3012 | DY/18/9
K07 | 25/40 | 2016 | 2014 | 2014 | 2012 | 1912 | 1016 | 318 | D/18/9
K08 | 25/40 | 1016 | 3018 | 3014 | 2014 4018 | 3018 | ®8/14/7
K09 | 25/40 | 4918 | 4016 | 3014 | 2014 3018 | 3018 | P8/14/7
K10 | 25/40 | 3018 | 3016 | 2016 | 2012 | 1912 | 4016 | 3D16 | D8/18/9
K11 | 25/40 | 4016 | 4014 | 2016 | 2012 | 1P12 | 3018 | 316 | D8/18/9
K12 | 25/40 | 3918 | 3014 | 2016 | 2012 | 1012 | 2018 | 2016 | P8/18/9
K13 | 25/40 | 2018 | 2016 | 2016 | 2012 | 1912 | 3418 | 3014 | DP8/18/9
K14 | 25/40 | 3018 | 3014 | 2016 | 2012 | 1912 | 2018 | 2916 | D§/18/9
K15 | 25/40 | 2018 | 2016 | 2016 | 2012 | 1012 | 3018 | 314 | D8/18/9
K16 | 25/40 | 3018 | 3016 | 2016 | 2012 | 1012 | 4D16 | 4014 | D8/18/9
K17 | 25/40 | 4016 | 3016 | 2016 | 2012 | 1D12 | 3018 | 3D16 | DY/18/9
ZKAT
KO01 | 25/40 | 3®16 | 2016 | 2014 | 2014 3018 | 2018 | P8/18/9
K02 | 25/40 | 3018 | 3014 | 2014 | 2014 1912 | 3012 | D8/18/9
K03 | 25/40 | 1012 | 3012 | 2012 | 2012 | 1D12 | 2012 | 1914 | D/18/9
K04 | 25/40 | 2016 | 1014 | 2012 | 2012 | 1012 | 1014 | 1P16 | D8/18/9
KO05 | 25/40 | 1014 | 1016 | 2012 | 2012 | 1012 | 1d14 | 1016 | D8/18/9
K06 | 25/40 | 1014 | 1916 | 2012 | 2012 | 1912 | 2016 | 1D14 | DY/18/9
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Tablo B.14. 8 katl1 perdeli-gerceveli yapi kiris donati diizeni (50/%2) (devami)

K07 | 25/40 | 2012 | 1914 | 2012 | 2012 | 1012 | 1012 | 3012 D8/18/9
K08 | 25/40 | 1912 | 3912 | 2014 | 2014 3018 | 3014 D8/18/9
K09 | 25/40 | 3018 | 2018 | 2014 | 2914 3016 | 2016 D8/18/9
K10 | 25/40 | 2916 | 2014 | 2014 | 2012 | 1412 | 2018 | 2014 D8/18/9
K11 | 25/40 | 2918 | 2014 | 2014 | 2012 | 1012 | 2016 | 2014 D8/18/9
K12 | 25/40 | 3014 | 1916 | 2014 | 2012 | 1012 | 2016 | 1018 D8/18/9
K13 | 25/40 | 2016 | 118 | 2014 | 2012 | 1412 | 3014 | 1DI6 D8/18/9
K14 | 25/40 | 3014 | 1916 | 2014 | 2012 | 1012 | 2016 | 1018 D8/18/9
K15 | 25/40 | 2916 | 1918 | 2014 | 2012 | 1012 | 3014 | 116 D8/18/9
K16 | 25/40 | 2016 | 2014 | 2014 | 2012 | 1d12 | 2018 | 2014 D8/18/9
K17 | 25/40 | 2018 | 2014 | 2014 | 2012 | 1012 | 2016 | 2014 D8/18/9
Tablo B.15. 8 katli perdeli-¢erceveli yapi perde donati diizeni (50/%2)
PERDE DONATI DUZENI
7TKAT |, . Diisey Donati Yatay Donati
Isim | Boyut | Ast (cm”2) Sol Orta Sag Yatay Govde | Yatay Bashk
P01 | 28/210 22.54 4014 | 14910 | 4014 D8/14 D8/20
P02 | 28/210 22.54 4014 | 14910 | 4014 D8/14 D8/20
P03 | 28/210 22.54 4014 | 14010 | 4014 D8/14 D8/20
P04 | 28/210 22.54 4014 | 14010 | 4014 D8/14 D8/20
6.KAT
P01 | 28/210 22.54 4014 | 14010 | 4014 Dg/14 D8/20
P02 | 28/210 22.54 4014 | 14010 | 4014 Dg/14 D8/20
P03 | 28/210 22.54 4014 | 14010 | 4014 D8/14 D8/20
P04 | 28/210 22.54 4014 | 14010 | 4014 D8/14 D8/20
5.KAT
P01 | 28/210 22.73 4014 | 14910 | 4014 D8/14 D8/20
P02 | 28/210 22.73 4014 | 14910 | 4014 D8/14 D8/20
P03 | 28/210 23.15 4014 | 16010 | 4014 D8/14 D8/20
P04 | 28/210 23.15 4014 | 16010 | 4014 D8/14 D8/20
4.KAT
P01 | 28/210 27.45 5014 | 18010 | 5014 Dg/14 D8/20
P02 | 28/210 27.44 5014 | 18010 | 5014 Dg/14 D8/20
P03 | 28210 28.52 5014 | 20010 | 5014 D8/14 D8/20
P04 | 28/210 28.51 5014 | 20010 | 5014 D8/14 D8/20
3.KAT
P01 | 28/210 33.14 6014 | 22010 | 6014 D8/14 D8/20
P02 | 28/210 33.13 6014 | 22010 | 6014 D8/14 D8/20
P03 | 28/210 34.52 6014 | 22010 | 6014 D8/14 D8/20
P04 | 28/210 34.51 6014 | 22010 | 6014 D8/14 D8/20
2.KAT
P01 | 28/210 38.79 7014 | 26010 | 7014 Dg/14 D8/20
P02 | 28/210 38.78 7014 | 26010 | 7014 D8/14 D8/20
P03 | 28/210 40.50 7014 | 26010 | 7014 D8/14 D8/20
P04 | 28/210 40.49 7014 | 26010 | 7014 D8/14 D8/20
1.KAT
P01 | 28/210 44.52 8014 | 20012 | 8914 D8/14 D8/10
P02 | 28/210 44.52 8P14 | 20012 | 8D14 D8/14 D8/10
P03 | 28/210 45.38 8P14 | 20012 | 8D14 D8/14 D8/10
P04 | 28/210 45.37 8D14 | 20012 | 8D14 Dy/14 D8/10
ZKAT
P01 | 28/210 42.94 814 | 18®12 | 8014 D8/14 D8/10
P02 | 28/210 42.94 814 | 18®12 | 8014 D8/14 D8/10
P03 | 28/210 44.04 8014 | 20012 | 8014 D8/14 D8/10
P04 | 28/210 44.04 8014 | 20012 | 8914 D8/14 D8/10
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