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ASIMETRIK BiR YAPININ DBYBHY-2007 VE TBDY-2018'DE
KULLANILAN HESAP YONTEMLERINDEKiI FARKLILIK
ACISINDAN INCELENMESI

OZET

Bu tezde DBYBHY-2007 yonetmeligine gore yapilmis eski bir yapinin
tasiyict elemanlar1 yerinde incelenmis, yapinin bulundugu alanda zemin
incelemesi yapilarak zemin parametreleri tespit edilmistir. Beton dayanimi
degerininin tahribatsiz yontem ile test edilmesini saglayan Schmidt ¢ekici ve
tasiyict elemanlar igerisindeki donatinin konumu, c¢ap1 ve derinliginin
bulunmasina yarayan Profometer 4 cihazi ile yapmnin yerinde incelenmesi
gergeklestirilmistir. Daha sonra asimetrik olan yapmin TBDY-2018
yonetmeligine gore ideCAD programi kullanilarak performans analizi yapilmistir.
Yeni yonetmelikte kullanilan tepki spektrumu yontemi detaylandirilarak, yapilan
analizler 15181 altinda asimetrik binalar agisindan eski ve yeni yodnetmelik

arasindaki hesap yontemindeki farklilik incelenerek tartigilmistir.

Anahtar Kelimeler: Asimetrik Yapilar, Deprem Tasarim Siniflari, Karakteristik

Basing Dayanimi, Performans Analizi, Tepki Spektrum Yontemi.



INVESTIGATION OF AN ASYMMETRIC STRUCTURE
ACCORDING TO THE DIFFERENCE IN THE CALCULATION
METHODS USED IN DBYBHY-2007 AND TBDY-2018

ABSTRACT

In this thesis, the load-bearing elements of an old building, which was built
according to the DBYBHY-2007 regulation, were examined in situ, and the soil
parameters were determined by making a ground examination in the area where
the building is located. On-site examination of the structure was carried out with
the Schmidt hammer, which allows the concrete strength value to be tested with
the non-destructive method, and the Profometer 4 device, which is used to find
the location, diameter and depth of the reinforcement in the carrier elements.
Then, the performance analysis of the asymmetrical structure was made using the
ideCAD program according to the TBDY-2018 regulation. The response
spectrum method used in the new regulation is detailed, and the difference in the
calculation method between the old and new regulations in terms of asymmetrical

buildings is discussed in the light of the analyzes made.

Keywords: Asymmetrical Structures, Earthquake Design Classes, Characteristic
Compressive Strength, Performance Analysis, Response Spectrum Method.



ICINDEKILER

Sayfa

ONUR SOZU ...ttt i
ONSOZ ...ttt bbb bbbttt ii
O ZE T s ii
ABSTRACT ettt bbbt iv
ICINDEKILER .........oooooiiioeeeeeeeeeeeeeeeeeee ettt ettt ettt v
KISALTMALAR LISTESI .....coootiiiiiiiiisssiese s Vi
CIZELGELER LISTESI.........ooiiiitiieeeeeeeeeee et vii
SEKILLER LISTESI ..ottt viii
€] 123 1T 1
A. Yerinde Yapilan Incelemeler...........oceviveviiriveiieeisicreiisieieseese e, 7
B. Zemin Yapisi ve Depremsellik ........ccoooviiiiiiiiiiiiiie 7
C. Yap1 Malzeme Ozelliklerinin Tahribatsiz Y6ntemle Belirlenmesi .................... 8
Il. YAPININ TBDY 2018’E GORE PERFORMANS ANALIZI .........c.cccc...... 12
A. Yap1 Genel Yerlesim SeKilleri........ocooiiiiiiiiiiiiiiiicee 12
B. Yap1 Genel Bilgileri ve Performans Analizi...........ccooovvviiiiiiiiciiiciicnecn 17
C. Eski ve Yeni Yonetmelik Arasindaki Onemli Farkliliklar .............cccccoveveeeee.. 50
[11. SONUC VE ONERILER..........c.cocooooiiiiieieeeeeeeeeeeeeeeeeeeeeteeeeet ettt 60
IV, KAYNAKLAR Lo 62
(0763 0. 1 157U 63



BKS

BYS

CG
DBYBHY
DTS

GO

HK

KH

KK

SH

TBDY

KISALTMALAR LiSTESI

: Bina Kullanim Simifi

: Bina Yiikseklik Sinift

: Can Giivenligi Performans Diizeyi

: Deprem Bolgelerinde Yapilacak Binalar Hakkinda Y 6netmelik
: Deprem Tasarim Siiflar

: Gocme Oncesi Performans Diizeyi

: Kullanim Performans Diizeyi

: Kontrolli Hasar

: Kesintisiz Kullanim

: Sinirl Hasar

: Turkiye Bina Deprem Yo6netmeligi

Vi



Cizelge 1.

CIZELGELER LISTESI

Performans analizi zemin parametreleri

Vii



SEKILLER LISTESI

Sayfa
Sekil 1. Yapi tastyict sistemi 3D gOriniimil...........ceevvrviiiniiiniciiiciiccccees 4
Sekil 2. Yap1 bodrum kat1 kalip plant..........cccceviiiiiiiiiii 5
Sekil 3. Yap1 zemin ve normal katlar1 kalip plant.........cccoeeiniiiiiiiiis 6
Sekil 4. Yerel zemin smiflart (TBDY, 2018) ..c.cooiiiiiiiiiiiiiecieecieee e 8
Sekil 5. Tahribatsiz yontemle belirlenen yapr malzeme 6zelliklerinde yap1
karakteristik basing dayanimi hesabi ...........ccccoviiiiiiiiiii 9
Sekil 6.  Yapida gergeklestirilen schmidt ¢ekici okumalart ............ccoeeveviiiieenne. 10
Sekil 7. Yapida gergeklestirilen schmidt ¢ekici okumalar en kiigiik degerleri ... 10
Sekil 8. Yapida gergeklestirilen schmidt ¢ekici okumalar1 ortalama degerleri.... 11
Sekil 9. Yapr karakteristik basing dayanimlarinin katlara gére dagihima ............. 11
Sekil 10. Yap1 karakteristik basing dayanimlarmin standart (TS 500)
dayanimlardaki KONUMU..........cooiiiiiiiiiiii e 11
Sekil 11, DOrdUNCU Kat.........ccveiieiiiiiie e 12
Sekil 12, UGUNCU KAL.........cvevieeveicreiicreieteiesse ettt 12
SeKil 13, TKINCT KAL.....vceiueieieicececeee ettt 12
Sekil 14, BIFNCE KAE.......ooiiiiiiiiieeesee e 13
Sekil 15,  ZEMIN KaL......cciviiiiicicce e 13
Sekil 16.  BiIriNCI DOAIUM ......oviiiiicic e e 13
Sekil 17. TBDY 2018 deprem parametreleri........cccoocevveieieenienienieneee e 14
Sekil 18, SPeKtrum @FIIST ..vcvvrveeiiiiriiieiieiese e 14
Sekil 19.  Binanin zemin, konum, harita bilgileri..........ccccoviiviiiiniiiinnieie e, 14

viii



Sekil 20.  Bina kullanim siniflar1 ve bina 6nem katsay1lart ..........ccocccoevcvveiiieennnnen. 15
Sekil 21.  Deprem tasarim siniflart (DTS) ....c.oooiiiiiiiiiii e 15
Sekil 22.  Binanin teknik bilgileri........cccoovviiiiiiiiiiii 15

Sekil 23.  Bina yiikseklik siniflar1 ve deprem tasarim siniflarina goére tanimlanan

bina ylikseklik araltkIart...........ccooviiiiiiiii 16
Sekil 24. Deprem tasarim siiflarina gore binalar i¢in performans hedefleri ve
uygulanacak degerlendirme/tasarim yaklagimlari..........ccccovveiiieniiininiienniie e 16
SEKil 25, X YONU ..ottt 16
SEKIl 26. Y YONU ..ottt 16
Sekil 27.  Rijitlik ¢arpanlari ile beton catlamis kesit 6zellikleri modellenmesi....... 17
Sekil 28.  Dogrusal performans analizi 6n bilgisi .........ccocvviiiiiiiiienic 17
Sekil 29.  Performans analiz segenekIeri........c.ccoooevveiieie e 17
Sekil 30.  Kat KUVVELIEN (R = 1) cvveieiieice e 17
Sekil 31.  Yap1 genel bil@ileri.......cccooviviiiiiiiiiiiiii 18
Sekil 32.  Kirig etki/kapasite oranlarinin bir KISmi..........ccoooiiiiiiiiiiiiciieee 19
Sekil 33.  Kolon etki/kapasite oranlarinin bir KISmi..........cccccevviieiiiiinniienniieninn, 19
Sekil 34.  Dogrusal hesap yontemi uygulama sinirlart kontrolii ...........cccevvveennneen. 19
Sekil 35.  Materyal ve stineklik KOntrolU............ccoooiiiiiiiiinee 20
Sekil 36.  Kiris plastik donmeleri ve kesit birim sekil degistirme talepleri ............ 20
Sekil 37.  Kolon plastik donmeleri ve kesit birim sekil degistirme talepleri .......... 21
Sekil 38, Yap1 performansi.........cccovuieiiiiiiiiie i 22
Sekil 39.  Kiris hasar ylizdeleri-X YONU ........cccovvveiiiieniiie e 22
Sekil 40.  Kirig hasar ylizdeleri-Y YONU .......ccooiiiiiiiiieniieie e 22
Sekil 41.  Diisey elemanlarin tagidigi kesme kuvveti yiizdeleri-X yond................. 22
Sekil 42.  Diisey elemanlarin tagidigi kesme kuvveti yiizdeleri-Y yond................. 22

Sekil 43.  Alt ve iist kesitlerinde belirgin hasar sinir1 agilmig diisey elemanlarin

kesme Kuvveti YUZAeleri-X YONU .....cccoieiiiiiiieiiee e 23



Sekil 44.  Alt ve Ust kesitlerinde belirgin hasar sinir1 asilmis diisey elemanlarin

kesme kuvveti YUzdeleri =Y YONU ....cccoiieiiiiiiiieeese e 23
Sekil 45.  Yap1 performans degerlendirmesi.........ccoovveiiiiiiiininiiniccece 23
Sekil 46.  DOSEmME AYTINLIIATT ....coiuviiiiiiiiiiiie e 23
Sekil 47.  Doseme yik analiZi.......cccocveiiiiiiiiieiiiie e 24
Sekil 48.  DOSEME AONALIST ...cuviririeiieiiiieitie sttt e e sir e aeesenes 24
Sekil 49.  DOSEME YUKIETT ....eoveeiieiiiieiiiieieie e 25
Sekil 50, Kiri§ ayrintilart ......ceeoiuiiiiiieiiiie e 25
Sekil 51, Kirig YUK analizi ....c.coovcuiiiiiiiiiiieiiie i 26
Sekil 52, Kirig YUKIETT (2) ...veeiveeiieieiieiiieiie e 26
Sekil 53, Kirig YUKIETT (D) ...veiieiiieieiie i 27
Sekil 54, Kiri§ YUKIETT (€) vvvivriiiiiiiiiiiiiiie it 28
Sekil 55, Kiri§ yUKIETT (d)...voveieriiiiiiiisieeeeee s 29
Sekil 56.  RIijitlik ve KUtle Merkezi........cccooiviiiiiiieniee e 30
Sekil 57.  Kat genel DIGHEr ... 30
Sekil 58.  Modal @NALIZ..........cceeiieiiice s 30
Sekil 59.  Serbestlik derecelerinde dogal kiitleler ..........ccccovvvviiiiiiiiiiiiiiiie e, 31
Sekil 60. Modal periyot ve frekanslart ..........cccocveeiiiiiiiiinc 31
Sekil 61.  Modal katilim garpanlart ...........ccoocueeiiiiiiiiieie e 31
Sekil 62.  Modal KULIEIET ........cveeiieeieice e 31
Sekil 63.  Modal kiitle katilim oranlari..........c.ccccvevvveiieeiiie e e 32
Sekil 64.  Titresim modu sayist yeterlik kontrolii - Tist yap1 .......cccocevviiiiiiiiinnnn 32
Sekil 65.  Meveut Kirig OZEIIKIETT ......couvviieieiiieiic s 32
Sekil 66.  Mevcut Kolon OzZelliKIErT ..........ccoooveeiiiieccce e 32
Sekil 67.  Mevcut kirig bilgilert (2) ...ccoovvveiiiieiiiiiiiie e 33
Sekil 68.  Mevceut kirig bil@ileri (D) .....ocveieeiiiiiiiiiiee e 34



Sekil 69.
Sekil 70.
Sekil 71.
Sekil 72.
Sekil 73.
Sekil 74.
Sekil 75.
Sekil 76.
Sekil 77.
Sekil 78.
Sekil 79.
Sekil 80.
Sekil 81.
Sekil 82.
Sekil 83.
Sekil 84.
Sekil 85.
Sekil 86.
Sekil 87.
Sekil 88.
Sekil 89.
Sekil 90.
Sekil 91.
Sekil 92.
Sekil 93.

Sekil 94.

Kirigler i¢in gliclendirme segenekleri........ccccoovevviiiiiiieiiiiinniie e, 35
Kolonlar icin glglendirme segenekleri..........c.oooeeiiiiiiiiiiiiiicece 35
Mevcut Kolon DIGHEN () ....eovveieiieiieiee e 35
Mevcut kolon Bilgileri (D) .....ooveeeeee e 36
Performans analizi kiris siineklik 0zelliKIeri...........cccovvveiviiiiciiie e, 36
Performans analizi kiris siineklik kontrolii (2) ........cccoevviiiieniiinininenne 37
Performans analizi kiris siineklik kontrolii (b)........cccoevviiiiiiiiiiicinnne 38
Performans analizi kirig siineklik kontrolii (€) ........cccoeevviviiiiiiiniiinnninnn. 39
Performans analizi kolon stineklik 6zelliKleri............cccooveiiiiicncnnnn 40
Performans analizi kolon stineklik kontrolli () ........cccccvevevieienienieennns 40
Performans analizi kolon stineklik kontrol (B) ........cccocoviiiiniciinnn, 41
Performans analizi kolon stineklik kontroll (C) ........cccoevevvviveiveiiciiennns 42
Performans analizi kolon stineklik kontroll (d)........cccccevvviveiiveieiiennns 43
Performans analizi kolon stineklik kontrolli (8) ........cccoovvvvvivnienieninnnns 44
Kolon kirig birlesim bolgesi kesme 6zellikleri........c.covviiiieiiiiiicinnnne 44
Kolon kiris birlesim bolgesi kesme glivenligi () ......cccevvevveeiivenniieennnnnn. 45
Kolon kiris birlesim bolgesi kesme glivenligi (b) ......cccoevevevviiiiiniinnnnnnn. 46
GUGIU kolon OZEIIIKIENT ..o 47
GUCIT Kolon KONEroHErT (8)......eevereeriieieiieiesie e s 47
GUCIU kolon Kontrolleri (D) .....eoveeveieec e 48
GUCIT Kolon KONTrOHErT (C)...eveeveieeiieeie e 49
GUCIT kolon Kontrolleri (d) .....ooveeeeieeieiieee e 50
Deprem yer hareketi diizeyi (TBDY-2018) ......cccccceveirvniniieieniesiennns 51
Spektrum egrilerinin karsilastirtlmast.........cccoovcviiiiee e 52
Deprem tasarim SINIEIari........oocveiiiieiiiie e 53
Bina yiikseklik araliklart .........cccooooiiiiiiiii 53

Xi



Sekil 95.
Sekil 96.
Sekil 97.

Sekil 98.

Tepki spektrum 1lISKIST . ..ccvviiiiiiiiiie i 56
Ayriklagtirma nedeniyle tepki spektrumunda hata..............cccceiiininnnn 58
Segilen siire adimu ile tepki miktarindaki yilizde hatasinin degisimi....... 58
Zorlama fonksiyonu z(t) ile basit sonumlu kitle-yay sistemi................. 58

Xii



I. GIRIS

Miihendislik sismolojisinin temeli, belirli bir yapinin karmasik yer
hareketlerine nasil tepki verecegini 6l¢me ihtiyacidir. Yapinin tepkisi, kiitle ve
rijitlik dagilimlari tarafindan belirlenir. Ornegin, rijit binalar zemine gore diisiik
ivmeler yasayacaktir. Yiiksek binalar, yer hareketlerinden uzaklasarak hizlanma
egilimindedir, bu da yiiksek mutlak ivmelere neden olur; burada mutlak ivme,
binanin zemine gore hareketinin ve yer ivmesinin toplamidir. Bina ig¢indeki

homojen olmama, bukilmeye neden olabilir (de Silva 2005).

Tepki spektrumu yontemi (RSM), 1932'de Maurice Anthony Biot'un
Caltech'teki doktora tezinde tanmitildi. Dalgalar1 veya titresim modu sekillerini
kullanarak yapilarin deprem tepkisini bulmaya yonelik bir yaklasimdir. n
serbestlik dereceli sistemlerdeki salinimlarin matematiksel ilkeleri, biiyiik dl¢iide
Rayleigh tarafindan gelistirilen akustik teorilerinden alinmistir. Biot, bir sistemin
maksimum hareket genligini bulmak i¢in Fourier genlik spektrumunu kullandi:
her bir salinim modu i¢in genliklerin toplam1 seklinde (Trifunac ve Todorovska,
2008). Tepki spektrumu kavrami, 20. yiizyillin ortalarinda tasarim
gereksinimlerinde, 6rnegin California eyaletindeki bina kodlarinda uygulandi
(Hudson, 1956; Trifunac ve Todorovska, 2008). Kuvvetli hareket ivme olcer
verilerinin yaygin olarak kullanilabilir hale geldigi 1970'lerde deprem
miihendisliginde birincil teorik ara¢ olarak yaygin bir sekilde kullanilmaya

baslandi (Trifunac ve Todorovska, 2008).

Bir binanin matematiksel bir modelini kullanarak, 6rnegin verilen kiitleler,
rijitlik degerleri ve her kat i¢in boyutlar, verilen yapinin nasil davrandigim
degerlendirmek i¢in deprem ivme kayitlar1 uygulanabilir (Clough, 1962). Sistem
tepkisi, c¢esitli mod sekilleri ve karsilik gelen dogal frekanslar i¢in tek serbestlik
dereceli sistemlerin dogrusal iist iiste binmesi olarak temsil edilir (Trifunac ve
Todorovska, 2008). Yapisal analiz, esas olarak, bir fiziksel yapinin kuvvete
maruz kaldiginda davranigim1 bulmakla ilgilenir. Bu hareket, insan, ekipman,

riizgar, kar vb. cisimlerin agirligindan dolay1 yiik seklinde olabilecegi gibi



deprem, yakindaki bir patlama nedeniyle yerin sallanmasi vb. 6ziinde tum bu
yiikler dinamiktir, buna yapinin kendi agirligi da dahildir, ¢linkii zamanin bir
noktasinda bu yiikler orada degildi. Bu ayrim, uygulanan hareketin yapinin dogal
frekansina kiyasla yeterli ivmeye sahip olup olmadigi temelinde dinamik ve statik
analiz arasinda yapilir. Bir yiik yeterince yavas uygulanirsa, atalet kuvvetleri
(Newton'un birinci hareket yasasi) goz ard1 edilebilir ve analiz statik analiz olarak
basitlestirilebilir. Bu nedenle yapisal dinamikler, dinamik (ylksek ivmeli
hareketler) yiiklemeye maruz kalan yapilarin davranisin1 kapsayan bir yapisal
analiz tiiriidir. Dinamik bir yiikk, yapmin dogal frekansina kiyasla zamanla
oldukca hizli degisen bir yiiktiir. Dinamik yiikler, insanlari, riizgari, dalgalari,
trafigi, depremleri ve patlamalar1 igerir. Herhangi bir yap1 dinamik yiiklemeye
maruz kalabilir. Dinamik analiz, dinamik yer degistirmeleri, zaman ge¢misini ve

mod analizini bulmak i¢in kullanilabilir.

Yapilarin sismik yiikler altindaki performansint degerlendirmek i¢in uygun
bir prosediiriin se¢imi, yap1 miihendislerinin karsilastigi en hassas konulardan
biridir. Bu, 6zellikle diizensiz yapilarla ugrasirken 6nemli olacaktir, ¢ilinkii yanlis
bir prosediir se¢imi, dogru ¢oziimden ¢ok uzak sonuclara yol acacaktir. Cogu
binada bulunan en yaygin diizensizlik tiirlerinden biri de plan diizensizlikleridir.
Plandaki asimetrinin varlifi, genellikle belirli elemanlarin gerilimlerinde bir

artisa yol acar ve sonug¢ olarak dnemli bir tahribatla sonuglanir.

Bina konfigiirasyonlar1 eksen etrafinda hemen hemen simetrik oldugunda
bir binaya diizgiin, geometride, kiitlede veya yiike dayanikli elemanlarda simetri
ve siireksizlikten yoksun oldugunda diizensiz oldugu soOylenir. Asimetrik
diizenlemeler, yapisal konfigiirasyona bagli olarak yapiy1r burulma agisindan
dizensiz yapan biyuk bir burulma kuvvetine neden olur. Diizenli yapilar, plan
veya dikey konfigirasyonda veya yanal kuvvet direng sistemlerinde onemli
fiziksel siireksizliklere sahip degildir. Diizensiz yapilar, konfigiirasyonda veya
yanal kuvvet direng sistemlerinde o6nemli fiziksel silreksizliklere sahiptir.
Diizensiz yapilar, yapisal konfigiirasyonlarinda ya diisey diizensizlige ya da plan

diizensizligine ya da her ikisine birden sahiptir.
Yapilarin plan diizensizlikleri,

e Burulma Diizensizligi



e Girinti koseleri

e Diyafram siireksizligi

e Paralel Olmayan Sistemler
e Dizensiz aktarmalar

Yapilarin dikey diizensizlikleri,

Rijitlik diizensizligi

Kiitle diizensizligi

Dikey geometrik diizensizlik

Dikey yanal kuvvet direncli elemanda dizlem ici sureksizlik

Temel olarak iki tiir analiz yontemi vardir. Dogrusal yontem (Esdeger statik
analiz, Tepki spektrum analizi, Dogrusal tepki ge¢cmisi) ve dogrusal olmayan
yontem (Ardisik akma analizi, Zaman ge¢misi analizi). Dinamik analiz, zaman
gecmisi yontemiyle veya tepki spektrumu yontemiyle gergeklestirilebilir. Bu

calismada tepki spektrum analizi yoéntemini benimsedik.

Betonarme esaslt yapinin tarafimiza projesi iletilmis olup, projesine gore 1
Adet Bodrum Kat + Zemin Kat + 4 Adet Normal Kat + Cati Katindan
olusmaktadir. Yap1 21 m x 7 m Olciilerinde dortgensel tarzda alanda iki yonli
mutemadi temeller ile zemine aplike edilmistir. Yap1 tastyict sistemi 35/70 cm.,
30/60 cm., 35/120 cm. ve 35/110 cm. kesitli kolonlar ile olusturulmustur. Yapida
tastyict sistemin diger bir elemani olan kirisler 130/30 cm., 90/30 cm., 25/60 cm.,
25/70 cm ve 25/65 cm. kesitli planlanmistir. Yapi plak ve nerviir doseme

sisteminde nerviir kirigleri 20/30 cm kesitli se¢ilmistir.



Sekil 1. Yapi tasiyict sistemi 3D goriinlimii



3070 SE114
|_KB109 25/70

'

1
so70 | sBus
KB110 ?70 1
|

!

X ! - |
L=610
1 # oy
{9 o = = — —l_ = @
KB122 36/65 [
| @ ‘ 4
B
&—- et — B
- 1l
g | Vg
@—- : . -—@

| KB120 30/60
I

| KB12125/65
)
d i
A A N
1 1 H 3 E
y g
| | SB107 3
1 3
@ 1 5
|
@ _ sB104
|
) -
g

J | KB102 30iEs

il

2 43

13

a5

li

Sekil 2. Yap1 bodrum kat1 kalip plani
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Sekil 3. Yap1 zemin ve normal katlar1 kalip plani



A. Yerinde Yapilan incelemeler

Betonarme esaslt yapinin yerinde incelenmesi ile 1 Adet Bodrum Kat +
Zemin Kat + 4 Adet Normal Kat + Cat1 Katindan olustugu belirlenmistir. Rapora
konu pansiyon yapinin tamaminda faaliyet gosterecektir. Yapinin incelenmesine
en fazla dinamik yatay yuk etkisinin gelecegi bodrum kattan baglanmis ve biitiin
yapilar incelenmistir. Yapilan 6l¢iimlerde yapilarin statik betonarme projeleri ile

uyumlu insa edildigi belirlenmistir.

Yapinin yerinde incelemesi tasiyici sistemi olusturan tasiyici elemanlarinda
kullanim1 engelleyecek herhangi bir hasara rastlanilmamistir. Incelemeye konu
yapida net doseme ylikseklikleri 1. Bodrum Katda h=2.50 m., Zemin Katta
h=3.40 m. ve Normal Katlarda h=2.50 m. seviyesindedir. Yap1 ¢at1 katinda net
doseme yiikseklikleri h=1.50 m. ile h=2.60 m. arasinda degismektedir.

B. Zemin Yapisi ve Depremsellik

Yapinin bulundugu parsel alaninda yapilan zemin incelemesine gore

belirlenen parametreler asagida verilmistir.

Cizelge 1. Performans analizi zemin parametreleri

Zemin parametreleri Degeri
Tasima Giicii 4.2 kglcm?
Yatak Katsayist 2500 t/m®
Deprem Yer Hareketi Duzeyi DD2
Yerel Zemin Sinifi ZC

Kisa Periyot Harita Spektral Ilvme Katsayis1 (Ss) 1.187

1.0 Saniye Periyot I¢in Harita Spektral ivme Katsayis1 (S;) 0.316
Bina Onem Katsayis1 1.5

Yapilan incelemelerde, inceleme alaninda tagima ve sivilasma problemi
beklenmemektedir. Inceleme alani cevresinde sev sorunlari ve heyelan riski
gozlenmemistir. 18.03.2018 tarih 30364 (Miikerrer) sayili Resmi Gazete’de
yayinlanarak 01.01.2019 tarihinde yiiriirlige giren “Tiirkiye Bina Deprem
Yonetmeligi” dahilinde tanimlanan, mevcut binalarin deprem performanslarinin
belirlenmesinde esas alinacak deprem diizeyleri ve bu deprem diizeylerinde
binalar i¢in 6ngoriilen minimum performans hedeflerinin belirlenmesi amaci ile
ilgili yonetmelik 16. Maddesi “Deprem Etkisi Altinda Temel Zemini ve

Temellerin Tasarmmi I¢in Ozel Kurallar” sartlarina uygun olarak, performans



analizlerinde kullanilmak {izere yerel zemin sinifi ZC olarak belirlenmistir (Sekil

1.4).
Yerel Ust 30 metrede ortalama
gemfm Zemin Cinsi (Vo) (Ngo)zo (cu)so
1l [m/s] [darbe /30 ¢cm] [kPa]
ZA Saglam, sert kayalar > 1500 - -
ZB Az ayrigmis, orta saglam kayalar 760 — 1500 - -
7.C Cok sika kum, ¢akal ve sert kil tabakalan veya
ayrigmis, cok catlakh zayif kayalar 360 — 760 >50 >1250
7D Orta siki — sik1 kum, ¢akil veya ¢ok kati kil tabakalar 180 — 360 1550 70 — 250
Gevsek kum, ¢akil veya yumusak — kat1 kil
ZE tabakalan veya
PI> 20 ve w > % 40 kosullarmi saglayan toplamda
3 metreden daha kalin yumusak kil tabakast (Cu <25 < 180 <13 =70
kPa) igeren profiller
Sahaya ozel arastirma ve degerlendirme gerektiren zeminler:
ZF a) Deprem etkisi altinda ¢okme ve potansiyel gé¢me riskine sahip zeminler (sivilagabilir zeminler,
yiiksek derecede hassas killer, gocebilir zayif ¢cimentolu zeminlervb.),
b) Toplam kalinligi 3 metreden fazla turba ve/veya organik igerigi yiiksekkiller,
¢) Toplam kalinlig1 8 metreden fazla olan yiiksek plastisiteli (P/ >50) killer,
d) Cok kalin (> 35 m) yumusak veya orta katikiller.

Sekil 4. Yerel zemin smiflar1 (TBDY, 2018)
C. Yap1 Malzeme Ozelliklerinin Tahribatsiz Yontemle Belirlenmesi

Yapinin yerinde incelenmesi sirasinda mevcut durumda bulunan malzeme

ozelliklerinin incelenmesi ile elde edilen sonuglarin yapinin mevcut
yonetmelikler ile karsilastirilmasi amaci ile aletsel ¢alismalar yapilmistir. Bu
calisma beton dayanimi degerini tahribatsiz yontem ile test edilmesini saglayan
Schmidt ¢ekici ve tasiyict elemanlar igerisindeki donatinin konumu, capi ve

derinliginin bulunmasina yarayan Profometer 4 cihazi ile yapilmistir.

Yapilan ¢alismalarda; TS EN 12504-2; Yapilarda Beton Deneyleri — Bélim
2: Tahribatsiz Deneyler — Geri Sigrama Degerinin Tayini, standardi kapsaminda
yapilan Schmidt Cekici okumalar1 TS EN 13791; Basing Dayaniminin Yapilar ve
Ondokumlii Beton Bilesenlerde Yerinde Tayini standardi kapsaminda yap1

karakteristik beton dayanimi hesaplamalar1 yapilmistir.

Buna gore yapilan calismada rapora esas yapimin her katinda ii¢ adet
tastyicida, her elemanda 10’ar Schmidt ¢ekici ile Olgiimler alinmistir. Yapilan
Olctimler ve hesaplamalar neticesinde, elde edilen yapida karakteristik basing

dayanimi sonuglari, katlar ve tiim yap1 bazinda performans analizlerinde



kullanilmak iizere degerlendirilmistir. Profometer 4 cihazi ile yapilan ¢alismada,
rapora esas katta bulunan diisey tasiyici elemanlar icerisindeki boyuna ve enine

donatilar incelenmistir.

Buna gore enine donatilar olan etriyeler BCIII tiirii donatidir. Bu
elemanlarin ¢ap ve araliklar1 @8-10/20-11 cm. dl¢iilerindedir. Donati derinlikleri
her bir elemanda degismekle beraber ol¢iinlin alindig1 dis ylizeyden itibaren
ortalama 2.5 — 3.2 cm. derinliktedir. Boyuna donati degerleri ise BCIII tiri
donat1 olarak ilgili tasiyici1 elemanlarda @ 14-16 olarak tespit edilmistir. Aletsel
calismalar sonucu elde edilen boyuna donati ¢ap, aralik ve sayilar1 pursantaj sinir

sartlar ile uyumludur.

Yapi Vurus Beton Test Cekici Geri Tepme Degerleri
No Kat
Elamami  Aqisi
R R R; Ry Rs R R Ry Ry Ry R prin R v R orr
1 Bodrum Kolon 0 35 | 35 38 Sy 38 34 34 37 37 37 34 38 36.2
2 Bodrum Kolon 0 37 | 35 38 36 34 38 36 35 33 35 34 38 359
3 Bodrum Kolon 0 | 34 | 37 34 siy 37 34 38 37 37 37 34 38 36.2
4 Zemin Kolon 0 33 33 38 36 38 32 32 36 36 36 32 38 35.0
5 Zemin Kolon 0 sk 33 34 32 32 33 32 33 36 36 32 36 334
6 Zemin Kolon 0 33 34 32 38 33 36 32 36 32 36 32 38 342
7 1. Normal =~ Kolon 0 35 36 37 36 34 37 34 35 35 36 34 37 355
8 1. Normal = Kolon 0 37 37 37 37 36 37 37 37 37 36 36 37 36.8
9 1. Normal Kolon 0 37 37 36 38 37 37 36 37 36 37 36 38 36.8
10 2. Normal Kolon 0 33 | 34 32 38 33 36 32 36 32 36 32 38 342
11 2. Normal Kolon 0 33 | 33 36 32 36 32 32 36 36 36 32 36 342
12 2. Normal Kolon 0 33 | 33 36 36 32 36 33 33 33 32 32 36 33.7
13 3. Normal Kolon 0 3 | M 36 34 32 36 32 33 33 34 32 36 33.7
14 3. Normal Kolon 0 33 | 33 38 36 38 32 32 36 36 36 32 38 35.0
15 3. Normal Kolon 0 36 | 33 38 36 32 38 36 33 33 33 32 38 34.8
16 4. Normal Kolon 0 37 37 37 37 36 37 37 37 37 36 36 37 36.8
17 4. Normal Kolon 0 34 37 34 37 37 34 38 37 37 37 34 38 36.2
18 4. Normal Kolon 0 37 35 38 36 34 38 36 35 35 35 34 38 359
BASING DAYANIMI
: Deney Ya.? . (Nimm* )
No Kat Sayst - Fakbril ik En Viksek | Ortalama
n fis fis fncmy. is
1 Bodrum 10 0.7 234 27.4 25.6
2 Bodrum 10 0.7 234 27.4 253
A Bodrum 10 0.7 234 274 25.6
4 Zemin 10 0.7 21.5 274 24.4
5 Zemin 10 0.7 21.5 254 22.8
6 Zemin 10 0.7 21.5 274 23.6
7 1. Normal 10 0.7 234 26.4 24.9
8 1. Normal 10 0.7 254 26.4 26.2
9 1. Normal 10 0.7 254 274 26.2
10 2. Normal 10 0.7 215 274 23.6
11 2. Normal 10 0.7 215 254 23.6
12 2. Normal 10 0.7 21.5 254 23.1
13 3. Normal 10 0.7 215 254 23.1
14 3. Normal 10 0.7 21.5 274 24.4
15 3. Normal 10 0.7 21.5 274 24.2
16 4. Normal 10 0.7 254 26.4 26.2
17 4. Normal 10 0.7 23.4 27.4 25.6
18 4, Normal 10 0.7 234 274 25.3
Eleman Sayist n 18 18 18
Basing Dayammlarinin Ortalamast fis Min/Makjon] 228 26.8 24.7
Standart Sapma s (Winm®)| L5 0.8 L1
Yaprdaki Karakteristik Basing Dayanimi (Silindir) Tt i stinair (Vhm ) 20.6 25.6 23.0
Yapidaki Karakteristik Basing Dayamimi (Kiip) T is, kip (N/imm *) 25.6 31.6 28.5
Elastisite Modiilii Ecj) (Nm ) 28754 30432 29595

Sekil 5. Tahribatsiz yontemle belirlenen yap1 malzeme 6zelliklerinde yap1
karakteristik basing dayanim1 hesabi



Beton Test Cekici (Schmidt Cekici-Geri Sigramali Cekic) hesaplamalarinda
TS EN 12504-2, Basing Dayanimi1 Hesaplamalarinda TS EN 13791 — TS 500 —
TS 206 kullanilmastir.

Basing Dayanimi * Yag Faktorli (N/mnr’)

Basing Dayanmimi * Yag Faktdrii (N/mm?)

40.00

35.00

30.00

25.00

20.00

15.00

10.00

5.00
15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

Schmidt Cekici Geri Tepme Degerleri (R)

=) VUrus Agls)  esmo=90 Vurus Agisi ® Tiim Olgiimler
Sekil 6. Yapida gergeklestirilen schmidt ¢ekici okumalari

40.00
35.00
30.00
25.00
20.00
15.00

10.00

32.0

15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Schmidt Cekici Geri Tepme Degerleri (R)

o =0 VUTU§ AglSI =90 Vurus Agisi ® Olciimler (Min)

Sekil 7. Yapida gergeklestirilen schmidt ¢ekici okumalari en kii¢iik degerleri
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40.00

§

§

25.00

Basing Dayanimi * Yag Faktorii (h/mm?)
3
8

1 1
[ 1
15.00 I '
| 1
| 1
10.00
| 1
! [
334 36.8
5.00 1 L]
15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

Schmidt Cekici Geri Tepme Degerleri (R)

—=0) VUrugAgisi =90 Vurus Agist ® Oigiimler (Mak)
Sekil 8. Yapida gerceklestirilen schmidt ¢ekici okumalari ortalama degerleri

30.0

2L 26.7 26.7 26.7 7.1

e 3. 23.6 235 239 4,
200

15.0

Yapida Karakteristik Basing Dayamimi  (Ay/mm?)

10.0

5.0
Bodrum Zemin 1. Normal 2. Normal 3. Normal 4. Normal

Yapi Katlan

WEn Yiksek MEn Digik [ Ortalama
Sekil 9. Yapi karakteristik basin¢g dayanimlarinin katlara gore dagilimi

140
120
100
80 -~

60

Kiip Basing Dayamimi (M/mm?)
\

40

20 256 ”~

0.0 10.0 200 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
Silindir Basing Dayamimi  {N/mm?)

== w75 EN 206 - TS 500 Basing Dayanimi ® EnKiiglk @ EnBiyik @ Ortalama

Sekil 10. Yap1 karakteristik basing dayanimlarinin standart (TS 500) dayanimlardaki
konumu
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YAPININ TBDY 2018’'E GORE PERFORMANS ANALIZi

A. Yapi1 Genel Yerlesim Sekilleri

WI.E%%

Sekil 11.Dordlncu kat

Sekil 12.Uglincii kat

Sekil 13.1kinci kat

.::gg%n
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Sekil 14.Birinci kat
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Sekil 15.Zemin kat
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Sekil 16.Birinci bodrum

DD-2 Deprem Yer Hareketi, spektral biyilikliklerin 50 yilda asilma
olasiliginin %10 ve buna kars1 gelen tekrarlanma periyodunun 475 yil oldugu
seyrek deprem yer hareketini nitelemektedir. Bu deprem yer hareketi, standart

tasarim deprem yer hareketi olarak da adlandirilmaktadir.
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DD-1 : 50 yilda asilma olasihigi %2 (tekrarlanma periyodu 2475 yil) olan deprem yer hareketi diizeyi
DD-2 : 50 yilda asilma olasiligi %10 (tekrarlanma periyodu 475 yil) olan deprem yer hareketi diizeyi
DD-3 : 50 yilda asilma olasiligi %50 (tekrarlanma periyodu 72 yil) olan deprem yer hareketi diizeyi
DD-4 : 50 yilda asilma olasiligi %68 (tekrarlanma periyodu 43 yil) olan deprem yer hareketi diizeyi
Fs : Kisa periyot bélgesi icin yerel zemin etki katsayisi

F1: 1.0 saniye periyot icin yerel zemin etki katsayisi

Sps : Kisa periyot tasarim spektral ivme katsayis! [boyutsuz]

Spi1: 1.0 saniye periyot icin tasarim spektral ivme katsayisi [boyutsuz]

Ss: Kisa periyot harita spektral ivme katsayis! [boyutsuz]

Si: 1.0 saniye periyot icin harita spektral ivme katsayisi [boyutsuz]

PGA :

PGV

BKS :

BYS :

En bdytik yer ivmesi [g]

: En bdytlk yer hizi [cm/sn]

Bina kullanim sinifi

Bina yukseklik sinifi

D : Dayanim Fazlaligi Katsayisi

R : Tasiyicl sistem davranis katsayis!

I : Bina énem katsayisi

KH : Kontrolli hasar performans dizeyi
SH : Sinirli hasar performans dizeyi
DGT : Dayanima gére tasarim

SGDT : Sekil degistirmeye gére dederlendirme
ve tasarim

Sekil 17.TBDY 2018 deprem parametreleri

1.3%
i)
£ 1
=
iy
£ o5
£
=2
£ 05
5]
=
0.25
L TATB TL
1 2 3 5 6 7 8
Periyot [s]
Sekil 18. Spektrum egrisi
Zemin Tipi ZC
Bina Konumu
Enlem 40.874900 Boylam 28.981300

Harita.Sp. ivme Katsayilari

Ss 1.187 S1 0.316

Sds 1.424 Ssd1 0.474

PGA 0.487 PGV 32.645

Sekil 19. Binanin zemin, konum, harita bilgileri
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Bina _ Bina Onem
Kullanim Binanin Kullanim Katsayisi
Sinifi Amaci )

Deprem sonrasi kullamm gereken binalar,
insanlarin  uzun siireli ve yogun olarak
bulundugu binalar, degerli esyamin saklandig
binalar ve tehlikeli madde iceren binalar

a) Deprem sonrasinda hemen kullanilmasi gerekli
binalar (Hastaneler, dispanserler, saglk ocaklari,
itfaiye bina ve tesisleri, PTT ve diger haberlesme
tesisleri, ulagim istasyonlari ve terminalleri, enerji
iiretim ve dagitim tesisleri, vilayet, kaymakamlik
ve belediye yonetim binalar, ilk yardim ve afet
planlama istasyonlart)

b) Okullar, diger egitim bina ve tesisleri, yurt ve
yatakhaneler, askeri kislalar, cezaevleri, vb.

¢) Miizeler

d) Toksik, patlayici, parlayici, vb. dzellikleri olan
maddelerin bulundugu veya depolandig1 binalar

BKS=1 1.5

Insanlarin  kisa siireli ve yofun olarak
bulundugu binalar

Aligveris merkezleri, spor tesisleri, sinema, tiyatro,
konser salonlari, ibadethaneler, vb.

BKS=2 1.2

Diger binalar

BKS=1 ve BKS=2 i¢in verilen tanimlara girmeyen
diger binalar (Konutlar, isyerleri, oteller, bina tiirti
endistri yapilari, vb.)

BKS=3 1.0

Sekil 20.Bina kullanim siniflar1 ve bina 6nem katsayilari

DD-2 Deprem Yer Hareketi Diizeyinde Kisa Bina Kullanim Simfi
Periyot Tasarim Spektral ivme Katsayist ( Sy ) BKS = | BKS =23
Sps<0.33 DTS = 4a DTS = 4
0.33<5,5<0.50 DTS =3a DTS =3
0.50<8,5<0.75 DTS =2a DTS =2

DTS =1

Sekil 21. Deprem tasarim simiflar1 (DTS)

Deprem Yer Hareketi Diizeyi DD-2
Normal Performans Hedefi Kontrolll Hasar
Degerlendirme / Tasarim Yaklasimi Dayanima Gore Tasarim
Diyafram Tipi Yari Rijit
Bina Sistemi Betonarme
Doseme Tipi Kirigli ya da Kaset Déseme
Siineklik Diizeyi Yiiksek

Sekil 22. Binanin teknik bilgileri



) Bina Yiikseklik Siniflar1 ve Deprem Tasarim Siniflarina Gore
Bina Tanimlanan Bina Yiikseklik Araliklari [m]
Yiikseklik Sinifi
DTS= 1, 1a,2,2a DTS = 3,3a DTS = 4,4a

BYS= 1 H,>70 H, >91 H, >105
BYS= 2 56<H <70 70< H, <91 | 91<H, <105
BYS= 3 42 < H, <56 56<H <70 56 <H, <91
BYS= 4 28 < H, <42 42 <H, <56
BYS= 5 17.5<H, <28 28< H, <42
BYS= 6 105< H <175 17.5< H, <28
BYS= 7 7<H,<10.5 105<H, <175
BYS = 8 Hy <7 H, <105

Sekil 23.Bina yiikseklik siniflar1 ve deprem tasarim siniflarina gére tanimlanan bina

yiikseklik araliklar
Deprem DTS =1,1a"", 2, 2a'", 3, 3a, 4, 4a DTS =1a®,2a®)
Y?r H', Normal Performans | Degerlendirme/Tasarim | 1leri Performans | Degerlendirme/Tasarim
Diizeyi Hedefi Yaklasim Hedefi Yaklasim
DD-3 — o SH SGDT
DD-2 KH DGT® KH DGTEH
DD-1 e e KH SGDT

Sekil 24. Deprem tasarim siniflarina gore binalar i¢in performans hedefleri ve
uygulanacak degerlendirme/tasarim yaklagimlari

Tasiyict Izin Verilen
Sistem Dayanim Bina
Bina Tasiyici Sistemi Davranig | Fazlahg Yiikseklik
Katsayis1 | Katsayis Siniflar
R D BYS
A. YERINDE DOKME BETONARME BINA TASIYICI SISTEMLERI
Al. Siineklik Diizeyi Yiiksek Tasiyic1 Sistemler
Al5. Deprem etkilerinin moment aktaran siineklik diizeyi yiiksek
betonarme gergeveler ile siineklik diizeyi yiiksek bosluksuz betonarme 7 2.5 BYS =2
perdeler tarafindan birlikte karsilandig1 binalar (Bkz.4.3.4.5)
Sekil 25. X y6ni
Tastyici fzin Verilen
Sistem Dayanim Bina
Bina Tasiyic1 Sistemi Davranmig | Fazlahg Yiikseklik
Katsayis1 | Katsayisi Siniflar
R D BYS
A. YERINDE DOKME BETONARME BiNA TASIYICI SISTEMLERI
Al. Siineklik Diizeyi Yiiksek Tasiyici Sistemler
A15. Deprem etkilerinin moment aktaran sineklik diizeyi yiiksek
betonarme gergeveler ile siineklik diizeyi yiiksek bosluksuz betonarme 7 2.5 BYS=>2
perdeler tarafindan birlikte karsilandigi binalar (Bkz.4.3.4.5)

Sekil 26.Y yoni
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B. Yap1 Genel Bilgileri ve Performans Analizi

Perde - Déseme (diizlem ici) Eksenel Kayma
Perde 0.50 0.50
Bodrum Cevre Perdesi 0.80 0.50
Doéseme 0.25 0.25

Perde - Doseme (diizlem disi) Egilme Kesme
Perde 0.25 1.00
Bodrum Cevre Perdesi 0.50 1.00
Déseme 0.25 1.00

Kiris Elemamni Egilme Kesme
Bag Kkirisi 0.15 1.00
Kiris 0.35 1.00
Kolon 0.70 1.00

Sekil 27. Rijitlik ¢arpanlari ile beton ¢atlamis kesit 6zellikleri modellenmesi

Bilgi Diizeyi Bilgi Diizeyi Katsayisi
Sinirh 0.75
Kapsamli 1.00

Sekil 28. Dogrusal performans analizi 6n bilgisi

Kullanilan Analiz Yontemi
Ra Katsayisi Secimi
Eksantriste

Yap: Bilgi Diizeyi Katsayisi

Deprem Yer Hareketi Diizeyi
Catlamis Kesit Rijitlikleri

Malzeme Giivenlik Katsayilan

Kirigler Igin Donati Gerceklesme Katsayisi (Boyuna)
Kirigler Igin Donati Gergeklesme Katsayisi (Enine)
Kolonlar Igin Donati Gergeklesme Katsayisi (Boyuna)
Kolonlar Igin Donati Gergeklesme Katsayisi (Enine)
Perdeler Igin Donati Gergeklesme Katsayisi (Boyuna)
Perdeler Icin Donati Gerceklesme Katsayisi (Enine)
Kiris Tablasi igin Donati Kabulii

Gereken Beton Ornekleri

Mod birlestirme ydntemi

Ra katsayisi Ra(X) / Ra(Y) = 1 alinrmistir.

TBDY 15.4.6'da belirtildidi (zere ek dismerkezlik uygulanmamistir.
Sinirh

Bilgi Dlzey Katsayisi : 0.75

DD-2

TEDY Madde 4.5.8 - Tablo 4.2'ye gdre uygulanmistir.

I =1 alhinmistir.

Beton Glvenlik Katsayisi = 1.0

Donati Givenlik Katsayisi = 1.0

e

Kiris tablasindaki doseme donatilan dikkate alinmistir.

Her kat igin en az g drnek, tim proje icin toplam 18 érnek.

Sekil 29.Performans analiz segenekleri

BYS = 6 oldugundan BYS > 5 kosulu ve biitiin katlarda B3 diizensizligi

kosulu saglanmistir.

Katlar Kat Kuvvetleri

Kat h HYK Fx Fy
[m] [tf] [tf]

4. KAT 2.95 0.30 40.28 67.91
3. KAT 2.95 0.30 27.35 46.11
2. KAT 2.95 0.30 21.99 37.07
1. KAT 2.95 0.30 16.63 28.03
ZEMIN KAT 3.60 0.30 11.68 19.69
1. BODRUM 2.60 0.30 4.50 7.59

Sekil 30. Kat kuvvetleri (R =1)
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YAPI GEOMETRIK BILGILERI

Kat sayisi 6
Yapi Yiksekligi 18.00 (m)
Rijit Bodrum Usti Yap Yiiksekligi 15.40 (m)
Rijit Bodrum Kati Sayisi 1
Rijit Bodrum Kat Numarasi -1
Maksimum Kat Yiksekligi 3.60 (m)
Maksimum Kirig Agikhid 6.50 (m)
Planlanan Kullamm Egitim Kurumu
Rijit Diyafram Sayisi 6
DEPREM PARAMETRELERI
Bina Onem Katsayis (I) 15
Bina Kullanim Sinifi (BKS) 1
Deprem Yiki Azaltma Katsayisi Ra(T) 1
Dayanim Fazlalig Katsayisi (D) 1
Eksantriste Orani Uygulanmadi
Sineklik Dizeyi Yiksek
Deprem Yer Hareketi Dizeyi DD2
Deprem Tasarim Sinifi (DTS) 1a
Bina Yikseklik Sinifi (BYS) 6
Normal Performans Hedefi Kontrolli Hasar
Degerlendirme / Tasarim Yaklasimi SGDT
ZEMIN PARAMETRELERI
Zemin Tipi ZC

Spektrum Karakteristik Periyotlar
Zemin tasima glicl

Yatak Katsayisi

Ta:0.07, Tb : 0.33

42.00 [tf/m?2]
2500.00 [tf/m?2]

Kisa periyot harita spektral ivme katsayisi (Ss) 1.187

1.0 saniye periyot igin harita spektral ivme katsayisi (S1) 0.316

Kisa periyot tasanm spektral ivme katsayisi (SDs) 1.4244

1.0 saniye periyot igin tasarim spektral ivme katsayisi (SD1) 0.474

En Biyik Yer ivmesi (g) (PGA) 0.487

En Biyak Yer Hizi (PGV) 32.645

KATLAR ARASI OTELEME KONTROLU iCIN SPEKTRUM PARAMETRELERI

Deprem Yer Hareketi Dizeyi DD-3

Kisa periyot harita spektral ivme katsayisi (Ss) 0.449

1.0 saniye periyot icin harita spektral ivme katsayisi (S1) 0.118

Kisa periyot tasanim spektral ivme katsayisi (SDs) 0.584

1.0 saniye periyot igin tasanm spektral ivme katsayisi (SD1) 0.177

En Blyiik Yer fvmesi (g) (PGA) 0.193

En Biyik Yer Hizi (PGV) 11.905

MALZEME BiLGILERi
Kolonlar C20 B420C
Kirigler C20 B420C
Dosemeler C20 B420C
Beton Giivenlik Katsayisi 1
Donati Glivenlik Katsayisi 1
Beton Birim Hacim Adirhg 2.50

Egilme Rijitlligi

KULLANILAN STANDARTLAR VE YONETMELIKLER

: Gatlamis kesit dederleri kullanilmistir.

Sekil 31. Yap1 genel bilgileri

TS 500 (Subat 2000)

TBDY 2018



Kiris Kombinasyon Mi Mki Mj MiG EKOi EKOj
[tfm] [tfm] [tfm] [tfm]
3. KAT
K301 G'+0.3Q"+Ex 3.32 5.62 -9.92 12.37 0.59 0.80
G'+0.3Q"-Ex -12.84 13.33 2.93 5.23 0.96 0.56
K302 G'+0.3Q'+Ex 4.13 9.07 -10.42 12.82 0.46 0.81
G'+0.3Q-Ex -5.16 12.36 6.92 7.72 0.42 0.90
K303 G'+0.3Q"+Ex -1.59 21.04 -16.85 16.73 0.08 1.01
G'+0.3Q"-Ex -17.47 21.04 -0.97 16.73 0.83 0.06
K304 G'+0.3Q'+Ey 7.36 4.88 -9.66 13.49 1.51 0.72
G'+0.3Q"-Ey -8.95 13.48 5.72 4.88 0.66 1.17
K305 G'+0.3Q'+Ey 6.32 4.89 -13.95 15.36 1.29 0.91
G'+0.3Q"-Ey -11.15 13.49 6.65 7.06 0.83 0.94
K307 G'+0.3Q'+Ey 8.76 7.06 -11.01 13.80 1.24 0.80
G'+0.3Q-Ey -8.50 13.80 7.78 7.06 0.62 1.10
K308 G'+0.3Q"+Ex 5.05 3.88 -7.79 9.45 1.30 0.83
G'+0.3Q"Ex -9.24 9.66 4.80 3.88 0.96 1.23
K309 G‘+U,3Q'+E){ 4.86 3.89 -7.75 7.75 1.25 1.00
G'+0.3Q"-Ex -7.23 9.45 5.54 3.89 0.76 1.42
K310 G'+0.3Q'+Ey -10.49 11.75 8.92 6.99 0.89 1.28
G'+0.3Q"-Ey 2.92 6.99 -9.43 11.75 113 0.80
K313 G'+0.3Q'+Ey 10.25 9.09 -10.42 13.44 113 0.78
Sekil 32.Kiris etki/kapasite oranlarinin bir kismi
Kolon i 1 i 2
Kombinasyon ‘ M ‘ Mk I Vi ‘ EKO Kombinasyon ‘ M I Mk I Vi ‘ EKO
[tfm] [tfm] [tf] [tfm] [tfm] [tf]
3. KAT
s301 G'+0.3Q+Ex 11.88 18.76 4.31 0.63 G'+0.3Q"Ex 3.42 18.03 7.80 0.19
G'+0.3Q'+Ey 7.14 28.79 5.85 0.25 G'+0.3Q"-Ey 4.67 21.20 3.57 0.22
5302 G'+0.3Q'+Ex 6.69 15.40 7.60 0.43 G'+0.3Q"-Ex 10.67 14.76 4,92 0.72
G'+0.3Q'+Ey 4.01 30.01 4.04 0.13 G'+0.3Q"-Ey 5.12 27.17 3.98 0.19
5303 G'+0.3Q'+Ex 5.15 8.69 5.08 0.59 G'+0.3Q"Ex 7.42 8.28 3.45 0.90
G'+0.3Q'+Ey 1.56 15.58 1.56 0.10 G'+0.3Q'-Ey 1.80 10.84 1.10 0.17
5304 G'+0.3Q"+Ex 12.51 26.85 2.00 0.47 G'+0.3Q"-Ex 2.07 83.92 8.78 0.02
G'+0.3Q'+Ey 18.07 93.02 15.71 0.19 G'+0.3Q"-Ey 18.91 95.97 14.67 0.20
S$305 G'+0.3Q'+Ex 4.92 75.01 8.17 0.07 G'+0.3Q"-Ex 10.63 23.63 1.58 0.45
G'+0.3Q'+Ey 15.14 73.23 12.60 0.21 G'+0.3Q"-Ey 11.09 68.48 9.43 0.16
5306 G'+0.3Q'+Ex 7.83 12.15 5.91 0.64 G'+0.3Q"-Ex 8.11 9.91 5.28 0.82
G'+0.3Q'+Ey 14.21 25.22 10.46 0.56 G'+0.3Q"-Ey 11.82 24.75 8.88 0.48
$307 G'+0.3Q'+Ex 9.04 11.67 8.19 0.77 G'+0.3Q"-Ex 11.80 11.63 6.22 101
G'+0.3Q'+Ey 14.17 26.72 10.35 0.53 G'+0.3Q'-Ey 14.24 27.38 10.73 0.52
S308 G'+0.3Q'+Ex 6.67 12.00 2.76 0.56 G'+0.3Q"Ex 3.36 13.34 4.75 0.25
G'+0.3Q'+Ey 12.27 26.50 9.11 0.46 G'+0.3Q"-Ey 12.43 26.75 9.50 0.46
5309 G'+0.3Q'+Ex 9.62 12.87 8.95 0.75 G'+0.3Q"-Ex 13.09 12.43 6.59 1.05
G'+0.3Q'+Ey 10.77 28.03 8.39 0.38 G'+0.3Q"-Ey 11.00 27.74 8.33 0.40
s311 G'+0.3Q'+Ex 3.56 19.61 4.63 0.18 G'+0.3Q"Ex 5.99 10.71 2.13 0.56
G'+0.3Q'+Ey 5.09 25.87 5.36 0.20 G'+0.3Q"-Ey 8.28 21.78 5.74 0.38
5312 G'+0.3Q'+Ex 8.55 21.38 2.63 0.40 G'+0.3Q'-Ex 3.53 60.18 6.18 0.06
G'+0.3Q'+Ey 21.82 76.11 19.86 0.29 G'+0.3Q"-Ey 23.65 74.09 20.71 0.32
$313 G'+0.3Q'+Ex 5.78 10.44 2.58 0.55 G'+0.3Q"-Ex 3.53 13.62 4.29 0.26
G'+0.3Q'+Ey 4.47 24.60 3.84 0.18 G'+0.3Q"-Ey 5.42 25.42 4.80 0.21
s314 G'+0.3Q'+Ex 9.61 11.90 6.83 0.81 G'+0.3Q"Ex 10.04 13.47 6.95 0.74
G'+0.3Q'+Ey 5.00 27.87 0.24 0.18 G'+0.3Q"-Ey 0.42 16.72 3.48 0.03
5315 G'+0.3Q'+Ex 5.95 14.09 5.11 0.42 G'+0.3Q"Ex 6.23 9.56 3.58 0.65
G'+0.3Q'+Ey 3.48 19.82 3.03 0.18 G'+0.3Q"-Ey 6.04 19.67 4.82 0.31
S310 G'+0.3Q'+Ex 7.06 14.32 6.06 0.49 G'+0.3Q"-Ex 8.60 12.97 5.06 0.66
G'+0.3Q'+Ey 10.85 25.44 8.39 0.43 G'+0.3Q"-Ey 10.72 25.13 8.29 0.43
Sekil 33.Kolon etki/kapasite oranlarinin bir kismi
Kombinasyon Diisey siinek elemanlarin kesme k. Deprem yéniindeki kirislerin Kontrol 15.5.3.1.c Kontrol 15.5.3.1.d |Kontrol 15.5.3.1.e|
ile Bl is EKO or EKO dederi Diisey Elem.<Kirisler Diisey Elem.<3 Kirisler<5
3. KAT
G'+.3Q'+Ex 0.53 0.75 V J |
G'+.3Q-Ex 0.53 0.75 y y v
G'+.3Q'+Ey 0.32 0.87 J J J
G'+.3Q"-Ey 0.33 0.7% y N v
2. KAT
G'+.3Q'+Ex 0.65 0.89 Y V v
G'+.3Q"Ex 0.65 0.50 J N Y
G'+.3Q'+Ey 0.41 0.93 y y v
G'+.3Q-Ey 0.41 0.95 Y y v
1. KAT
G'+.3Q'+Ex 0.70 0.57 N N N
G'+.3Q"Ex 0.71 0.96 y V v
G'+.3G +Ey 0.45 1.05 y J v
G'+.3Q"-Ey 0.46 1.02 y y y
ZEMIN KAT
G'+.3Q'+Ex 0.83 101 y J N
G'+.3Q"Ex 0.88 0.98 Y V v
G'+.3Q'+Ey 0.63 107 y J y
G'+.3Q-Ey 0.60 1.07 y J y
1. BODRUM
G'+.3Q +Ex 0.61 0.56 x N
G'+.3Q"Ex 0.64 0.56 x y
G'+.3Q'+Ey 0.67 0.55 x J v
G'+.3Q"-Ey 0.66 0.56 X \

Sekil 34. Dogrusal hesap yontemi uygulama sinirlar1 kontrolii




Mevcut Yapi Malzeme Bilgileri

Mevcut Kolon Materyali

Beton / Donati Celigi Simifi : C20 B420C

Mewvcut Kiris Materyali

Beton / Donati Celigi Sinifi : C20 B420C

Siineklik Kontrolii

Kiris Stuneklik Kontrold

Gevrek eleman yok.

Ve = 24.260, Vr = 41.404, VLimit = 65.121
Kolon Siineklik Kontrolii Gevrek eleman yok.
Ve = 31.176, Vr = 65.238, VLimit = 149,252

Sekil 35. Materyal ve siineklik kontrolii

SH : Sinirli Hasar Bélgesi
BH : Belirgin Hasar Bolgesi
IH : lleri Hasar Bélgesi

GB : Gocme Bdlgesi

Ic : Eleman net agikhgr

Is : Kesme agikhgr

My : Etkin akma momenti

8, 0; : i ve j ucu difim noktasi dénmesi

8y : Yerdegdistirmis eksen dénmesi

6,
eV

13

: Plastik dénme

: Akma doénmesi

: Toplam egrilik

¢y : Esdeger akma egriligi
EL'
£c ! Beton birim kisalmas: degeri d’r = ?
£s : Donati geligi birim sekildedistirme degeri
Kiris Kombinasyon ‘ Ug ‘ ok | My ‘ oy | ap ‘ oy | ¢t | ec ‘ £s
[Rad] [tfm] [Rad] [Rad] [Rad/m] | [Rad/m] [10~-3] [10~-3]
. KAT
K401(Sargi) G'+.3Q'+Ex Sol 0.00195 4.85 0.00010 0.00184 0.00975 0.022 0645 SH 5255 SH
lc=4.46 m G'+.3Q"-Ex Sol 0.00035 11.07 0.00084 0.00000 0.0111 0.00236 0.162 SH 0.488 SH
Lp/Ls=0.15/2.23 m G'+.3Q'+Ex Sad 0.00010 11.07 0.00132 0.00000 0.0111 0.00066 0.047 SH 0.144 SH
E1=95.79 MNm2 G'+.3Q'-Ex sag 0.00128 11.07 0.00084 0.00043 0.0111 0.014 0.742 SH 2.891 SH
K402(Sargi) G'+.3Q'+Ex sol 0.00010 11.09 0.00039 0.00000 0.0115 0.00066 0.049 SH 0.150 SH
=164 m G'+.3Q"-Ex Sol 000128 11.09 0.00048 0,00080 0,0115 0,0168 0818 SH 3502 SH
Lp/Ls=0.15/0.82 m G'+.3Q+Ex say 0.00091 8.92 0.00020 0,00071 0,0108 0.0155 0714 SH 3475 SH
E1=90.18 MNm2 G'+.3Q'-Ex sag 0.00175 6.21 0.00004 0.00171 0.0101 0.0215 0.704 SH 4.895 SH
K403(Sargi) G'+.3Q"+Ex Sol 0.00218 14.39 0.00170 0.00048 0.0117 0.0149 0912 SH 3.091 SH
le=6.11m G'+.3Q-Ex Sol 0.00074 14.39 0.00170 0,00000 00117 0.00492 0386 SH 0977 SH
Lp/Ls=0.15/3.06 m G'+.3Q'+Ex sag 0.00064 12.20 0.00103 0.00000 00117 0,0043 0295 SH 0835 SH
EI=97.36 MNm2 G'+.3Q"-Ex sag 0.00238 12.20 0.00103 0.00135 0.0117 0.0207 1.005 SH 4.590 SH
K404(Sargi) G'+.3Q'+Ey Sol 0.00081 3.91 0.00009 0.00072 0.00452 0.00692 0323 SH 3.608 SH
lc=4.26 m G'+.3Q'-Ey Sol 0.00072 11.61 0.00085 0.00000 0.00539 0.00241 0391 SH 1.044 SH
Lp/Ls=0.30/2.13 m G'+.3Q'+Ey Sag 0.00080 9.80 0.00069 0.00011 0.00509 0.00544 0.674 SH 2.518 SH
EI=158,05 MNm2 G'+.3Q"-Ey sa§ 0.00093 3.91 0.00017 0.00076 0.00452 0.00706 0335 SH 3.793 SH
K405(Sarg1) G'+.3Q'+Ey Sol 0.00080 3.91 0.00016 0.00064 0.0045 0.00662 0.309 SH 3.412 SH
le=4.11m G'+.3Q"-Ey Sol 0.00093 11.61 0.00081 0.00012 0.00537 0.00576 0.764 SH 2.589 SH
Lp/Ls=0.30/2.05 m G'+.3Q'+Ey Sag 0.00036 11.61 0.00081 0.00000 0.00537 0.0012 0.194 SH 0.532 SH
EI=159.61 MNm2 G'+.3Q'-Ey sag 0.00069 3.91 0.00016 0.00053 0.0045 0.00626 0.299 SH 3.235 SH
K407(Sargi) G'+.3Q'+Ey Sol 0.00063 3.92 0.00006 0.00056 0.00448 0.00636 0308 SH 3.401 SH
le=3.20m G'+.3Q-Ey Sol 0.00086 2.82 0.00051 0.00035 0.00535 0.00652 0.730 SH 2979 SH
Lp/Ls=0.30/1.60 m G'+.3Q'+Ey Sag 0.00057 9.82 0.00051 0.00006 0.00535 0.00553 0.671 SH 2.495 SH
EI=160.66 MNmM2 G'+.3Q"-Ey Sad 0.00096 3.92 0.00006 0.00090 0.00448 0.00746 0.338 SH 3.957 SH
Ka08(Sarg1) G'+.3Q'+Ex Sol 0.00165 3.56 0.00010 0.00155 0.0103 0.0206 0.703 SH 4.906 SH
1c=2.60 m G'+.3Q'-Ex sol 0.00072 6.86 0.00086 0.00000 0.0117 0.00478 0338 SH 0910 SH
Lp/Ls=0.15/1.30 m G'+.3Q'+Ex Sag 0.00064 8.31 0.00101 0.00000 0.0124 0.00426 0.336 SH 0.798 SH
E1=54.93 MNm2 G'+.3Q-Ex say 0.00074 3.56 0.00002 0,00072 0.0103 0.0151 0,563 SH 3452 SH
K405(Sargi) G'+.3Q'+Ex Sol 0.00064 3.59 0.00002 0.00061 0.0098 0.0139 0480 SH 3135 SH
lkk=2.52m G'+.3Q-Ex Sol 0.00074 8.31 0.00098 0.00000 0.0125 0.00493 0386 SH 0912 SH
Lp/Ls=0.15/1.26 m G'+.3Q"+Ex Sag 0.00076 6.87 0.00076 0,00000 00118 0.00504 0385 SH 1031 SH
E1=54.76 MNm2 G'+.3Q-Ex sag 0.00126 3.59 0.00009 0,00118 0.0098 0.0176 0563 SH 4.081 SH
K410(Sargi) G'+.3Q'+Ey Sol 0.00043 9.83 0.00047 0.00000 0.00518 0.00142 0203 SH 0627 SH

Sekil 36.Kiris plastik donmeleri ve kesit birim sekil degistirme talepleri

20



SH : Sinrl Hasar Bolgesi

BH : Belirgin Hasar Bolgesi
IH : Ileri Hasar Bélgesi

GB : Gécme Bdlgesi

I. : Eleman net actkhdi

ls : Kesme acikiig

M, : Etkin akma momenti

A : Kat arasi ételeme

8;, 8; : i ve j ucu digium noktas:

doénmesi
[

[: P

Plastik dénme

8, : Akma dénmesi

P

: Toplam egrilik

Yerdedistirmis eksen dénmesi

8

R

0, =0, +0,
A

Oy = Z -0
Myi;c

B, =—2C1-—4
3EL | 2M,,

M

¥

¢y : Esdeder akma egriligi
£ : Beton birim kisalmas degeri
(6 -6,)
&5 : Donati gelidi birim sekildedistirme [ +b,
dedgeri Lp
[T e «
Kolon Kombinasyon Ug A ok My ay ap oY ot gc £s
[mm] [Rad] [tfm] [Rad] [Rad] [Rad/m] | [Rad/m] [10~-3] [10~-3]
4. KAT
S401(Sargi) G'+.3Q +Ex Alt 4.91 | 0.00054 14.34 0.00105 0.00000 0.00667 | 0.00275 0.613 SH|  0.881 SH
Ic=2.95 m G'+.3Q-Ex Alt 4.87 | 0.00004 23.95 0.00182 0.00000 0.00466 | 0.000222 0112 SH| 0.071 SH
LpX/LSX=0.20/1.47 m G'+.3Q +Ey Al 2.96 | 0.00019 19.18 0.00030 0.00000 0.00506 | 0.000557 0.208 SH|  0.204 SH
EIX=71.01 MNm2 G'+.3Q-Ey Alt 259 | 0.00029 12.93 0.00018 0.00011 0.00889 | 0.0092 1226 SH| 2267 SH
LpY/LsY=0.35/1.47 m G'+.3Q'+Ex Ust 4.91 | 0.00029 13.25 0.00083 0.00000 0.00668 | 0.00147 0.360 SH|  0.469 SH
EIY=286.92 MNm2 G'+.3Q-Ex Ust 4.87 | 0.00130 21.08 0.00124 0.00006 0.00471 | 0.00502 1.279 SH| 2441 SH
G'+.3Q'+Ey Ust 2.96 | 0.00023 20.44 0.00036 0.00000 0.00454 | 0.000668 0.245 SH|  0.308 SH
G'+.3Q-Ey st 259 | 0.00011 15.27 0.00030 0.00000 0.00607 | 0.000309 0121 SH| 0.067 SH
S402(Sarg)) G'+.3Q +Ex Alt 4.87 | 0.00004 12.98 0.00089 0.00000 0.00656 | 0.00018 0.079 SH| 0.030 SH
G'+.3Q-Ex Alt 4.91 | 0.00046 12.89 0.00099 0.00000 0.0094 0.0023 0.304 SH| 0.547 SH
LpX/LSX=0.20/1.47 m G'+.3Q +Ey Al 2.88 | 0.00011 17.74 0.00024 0.00000 0.00481 | 0.000319 0126 SH| 0.110 SH
EIX=70.97 MNm2 G'+.3Q-Ey Alt 260 | 0.00040 13.55 0.00014 0.00026 0.00614 | 0.00689 1.499 SH| 2506 SH
LpY/LsY=0.35/1.47 m G'+.3Q'+Ex Ust 4.87 | 0.00074 12.80 0.00086 0.00000 0.00692 | 0.00377 0.729 SH 1.183 SH
EIY=287.06 MNm2 G'+.3Q-Ex Ust 4.91 | 0.00009 11.25 0.00065 0.00000 0.0101 | 0.000455 0.079 SH| 0.073 SH
G'+.3Q'+Ey st 2.88 | 0.00016 21.37 0.00042 0.00000 0.0044 | 0.000447 0145 SH| 0.198 SH
G'+.3Q-Ey st 2.60 | 0.00008 18.65 0.00040 0.00000 0.00466 | 0.00022 0.103 SH| 0.083 SH
S403(Sargi) G'+.3Q +Ex Alt 4.88 | 0.00140 6.69 0.00167 0.00000 0.0106 0.00995 1.605 SH|  2.002 SH
Ic=2.95 m G'+.3Q-Ex Al 4.90 | 0.00036 6.67 0.00178 0.00000 0.0152 0.00252 0311 SH| 0.307 SH
LpX/LSX=0.14/1.47 m G'+.3Q +Ey At 2.90 | 0.00019 7.54 0.00032 0.00000 0.00887 | 0.000762 0.224 SH| 0.142 SH
EIX=18.47 MNm2 G'+.3Q-Ey Alt 2.60 | 0.00049 6.46 0.00035 0.00015 0.0131 0.0137 1.747 SH| 2350 SH
LpY/LsY=0.25/1.47 m G'+.3Q'+Ex Ust 4.88 | 0.00155 7.00 0.00191 0.00000 0.00967 | 0.00967 1.740 SH| 2256 SH
EIY=74.72 MNm2 G'+.3Q-Ex Ust 4.90 | 0.00038 6.53 0.00167 0.00000 0.015 0.0027 0.335 SH| 0.376 SH
G'+.3Q'+Ey Ust 2.90 | 0.00001 10.13 0.00082 0.00000 0.0075 4.98E-5 0052 SH|  0.000 SH
G'+.3Q-Ey st 2.60 | 0.00023 7.53 0.00056 0.00000 0.00882 | 0.000931 0.252 SH| 0.183 SH
S404(Sargi) G'+.3Q +Ex Alt 4.60 | 0.00075 24.36 0.00096 0.00000 0.00676 | 0.00349 0.723 SH 1.164 SH
Ic=2.95 m G'+.3Q-Ex Alt 5.09 | 0.00038 52.88 0.00278 0.00000 0.00296 | 0.00176 0.679 SH 1.273 SH
LpX/LSX=0.21/1.47 m G'+.3Q +Ey Alt 2.99 | 0.00012 63.45 0.00019 0.00000 0.00274 | 0.000189 0111 SH|  0.115 SH
EIX=126.95 MNm2 G'+.3Q-Ey Alt 2.58 | 0.00036 67.28 0.00021 0.00015 0.0026 0.00283 1112 SH| 2490 SH
LpY/LsY=0.63/1.47 m G'+.3Q +Ex Ust 4.60 | 0.00062 23.55 0.00086 0.00000 0.00922 | 0.00292 0.355 SH|  0.698 SH
EIY=1632.22 MNm2 G'+.3Q-Ex st 5.09 | 0.00099 32.60 0.00047 0.00052 0.00421 | 0.00664 1.872 SH| 3.570 SH
G'+.3Q +Ey st 2.99 | 0.00014 63.13 0.00019 0.00000 0.00264 | 0.000224 0121 SH| 0.156 SH
G'+.3Q-Ey st 2.58 | 0.00024 63.10 0.00017 0.00006 0.0027 0.0028 1.035 SH| 2374 SH
5405(Sarg1) G'+.3Q +Ex Al 4.55 | 0.00034 25.85 0.00010 0.00024 0.00539 | 0.00651 1.585 SH| 2765 SH
Ic=2.95 m G'+.3Q-Ex Alt 5.13 | 0.00080 20.78 0.00091 0.00000 0.00824 | 0.00381 0.542 SH| 0971 SH
LpX/LsX=0.21/1.47 m G'+.3Q'+Ey Alt 2.89 | 0.00015 44.33 0.00018 0.00000 0.00316 | 0.000275 0.148 SH| 0.190 SH
EIX=111.68 MNm2 G'+.3Q-Ey Alt 2.62 | 0.00042 49.16 0.00027 0.00015 0.0031 0.00338 1139 SH| 248 SH
LpY/LsY=0.55/1.47 m G'+.3Q +Ex Ust 4.55 | 0.00090 49.40 0.00315 0.00000 0.00308 | 0.00308 1.079 SH| 2352 SH
EIY=1112.86 MNm2 G'+.3Q-Ex Ust 5.13 | 0.00064 20.49 0.00087 0.00000 0.00777 | 0.00303 0.504 SH|  0.870 SH
G'+.3Q +Ey Ust 2.89 | 0.00015 48.01 0.00022 0.00000 0.00288 | 0.000269 0132 SH| 0.203 SH
G'+.3Q-Ey st 262 | 0.00043 36.19 0.00010 0.00033 0.00358 | 0.00418 1331 SH| 2541 SH
S406(Sarg1) G'+.3Q +Ex Al 4.26 | 0.00005 8.82 0.00096 0.00000 0.0107 | 0.000276 0058 SH| 0.055 SH
1c=2.95 m G'+.3Q-Ex Alt 5.38 | 0.00004 11.06 0.00119 0.00000 0.0063 | 0.000242 0.082 SH| 0.065 SH
LpX/LsX=0.17/1.47 m G'+.3Q'+Ey Alt 2.94 | 0.00012 17.95 0.00035 0.00000 0.00458 | 0.000335 0.088 SH| 0.143 SH
EIX=44.71 MNm2 G'+.3Q-Ey Alt 267 | 0.00017 18.78 0.00038 0.00000 0.00456 | 0.000479 0127 SH| 0.214 SH
LpY/LsY=0.35/1.47 m G'+.3Q +Ex Ust 4.26 | 0.00048 8.75 0.00094 0.00000 0.00998 | 0.00278 0.334 SH| 0.625 SH
EIY=245.94 MNm2 G'+.3Q-Ex Ust 5.38 | 0.00038 11.05 0.00119 0.00000 0.00622 0.0022 0465 SH|  0.784 SH
G'+.3Q'+Ey Ust 2.94 | 0.00047 17.85 0.00035 0.00012 0.00461 | 0.00496 0923 SH| 2.55 SH
G'+.3Q-Ey st 2.67 | 0.00007 18.12 0.00034 0.00000 0.00461 | 0.000202 0061 SH| 0081 SH
S407(Sarg) G'+.3Q +Ex Al 4.28 | 0.00051 9.67 0.00105 0.00000 0.00882 | 0.00338 0571 SH|  0.833 SH
Ic=2.95 m G'+.3Q-Ex Alt 5.37 | 0.00016 9.98 0.00109 0.00000 0.0104 0.00106 0193 SH| 0.174 SH
LpX/LsX=0.15/1.47 m G'+.3Q'+Ey Alt 3.01 | 0.00022 19.99 0.00039 0.00000 0.00445 | 0.000629 0.204 SH| 0.270 SH
EIX=44.94 MNm2 G'+.3Q-Ey Alt 261 | 0.00025 20.00 0.00040 0.00000 0.00465 | 0.000718 0217 SH| 0.326 SH
LpY/LsY=0.35/1.47 m G'+.3Q +Ex Ust 4.28 | 0.00103 9.54 0.00101 0.00002 0.00893 | 0.00908 1.403 SH| 2305 SH
EIY=244.68 MNm2 G'+.3Q-Ex Ust 5.37 | 0.00045 9.84 0.00104 0.00000 0.0103 0.00301 0432 SH| 0.634 SH
G'+.3Q'+Ey Ust 3.01 | 0.00057 20.19 0.00040 0.00017 0.00448 | 0.00495 1.040 SH| 2446 SH
G'+.3Q-Ey Ust 2.61 | 0.00006 19.69 0.00038 0.00000 0.00464 | 0.000158 0.088 SH| 0.053 SH

Sekil 37.Kolon plastik donmeleri ve kesit birim sekil degistirme talepleri
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SH : Sinirh Hasar Bolgesi
BH : Belirgin Hasar Bélgesi
IH : lleri Hasar Bolgesi
GB : Gdcme Bdigesi

SH : Sinirli Hasar Performans
Diizeyi

KH : Kontrollii Hasar Performans
Ddzeyi

GO : Gogcme Oncesi Performans
Dizeyi

Ec ! Beton birim kisalmas dederi

i¢c Kuvvet
Y
SH
i
Smirh i Belirgin
Hasar Hasar
Bilgesi | Bélgesi

£ : Donatr geligi birim sekildedistirme

dederi

Esu 7 Maksimum dayamma kargi gelen

donatr birim uzamasi

Wwe : Etkin sargi donatisinin mekanik

donatr oran!

KH

ileri
Hasar
Bolgesi

GO

Gogme
Bolgesi

9 =0.0035+0.04, /o,

g® = 0,759

g™ =0.0025

Sekildegistirme

e = 0.4,

gt = 0,759

e =0.0075

Sekil 38. Yapi1 performanst

Kat Kiris G'+0.3Q'+Ex G'+0.3Q"-Ex
adedi SH BH iH GB SH BH iH GB
4, KAT 10 100 [} 0 o 100 [ ) 0
3. KAT 10 100 0 0 0 100 0 0 0
2. KAT 10 100 1] 0 o 100 o 0 0
1. KAT 10 100 0 0 0 90 10 0 0
ZEMIN KAT 10 60 40 0 0 80 20 0 0
1. BODRUM 9 100 [} 0 ] 100 ) 0 0
Maksimum 100 40 100 20
Sekil 39.Kiris hasar ytizdeleri-X yonu
Kat Kirig G'+0.3Q'+Ey G'+0.3Q'-Ey
adedi SH BH iH GB SH BH iH GB
4, KAT 12 100 0 0 o 100 o o 0
3. KAT 12 100 0 0 0 100 1] 0 0
2. KAT 12 100 ] 0 0 100 0 0 0
1. KAT 12 100 1] 0 1] 100 o 0 0
ZEMIN KAT 12 100 [} 0 o 100 o 0 0
1. BODRUM 11 100 0 0 0 100 1] 0 0
Maksimum 100 100
Sekil 40.Kiris hasar ylizdeleri-Y yonU
Kat G'+0.3Q'+Ex G'+0.3Q"-Ex
SH BH iH GB SH BH iH GB
4. KAT 100 o 0 0 100 0 0 0
3. KAT 100 0 0 o 100 0 0 o
2. KAT 100 0 0 [ 100 0 0 0
1. KAT 69.9 30.1 0 (1] 85.3 14.7 0 1]
ZEMIN KAT 59.6 40.4 0 o 43.9 56.1 0 0
1. BODRUM 67 33 [} [] 56.2 43.8 [} 0
Maksimum 100 40.4 100 56.1
Sekil 41. Diisey elemanlarin tagidigi kesme kuvveti yiizdeleri-X yonu
Kat G'+0.3Q'+Ey G'+0.3Q'-Ey
SH BH iH GB SH BH iH GB
4. KAT 100 0 0 o 100 0 0 0
3. KAT 100 0 0 o 100 0 1] 0
2. KAT 100 0 0 1] 100 0 1] 0
1. KAT 100 0 0 ) 100 0 0 0
ZEMIN KAT 100 0 0 ] 100 0 o 0
1. BODRUM 100 0 0 ) 100 0 o 0
Maksimum 100 100

Sekil 42. Diisey elemanlarin tagidigi kesme kuvveti yiizdeleri-Y yonu
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Kat G'+0.3Q'+Ex G'+0.3Q'-Ex
SH >= BH SH >= BH

4. KAT 100 0 100 0

3. KAT 100 0 100 ]

2. KAT 100 0 100 L]

1. KAT 100 0 100 o
ZEMIN KAT 100 0 100 0
1. BODRUM 100 0 100 0
Maksimum 100 100

Sekil 43. Alt ve tst kesitlerinde belirgin hasar sinir1 asilmis diisey elemanlarin kesme

kuvveti yuzdeleri-X yonu

Kat G'+0.3Q'+Ey G'+0.3Q'-Ey
SH >= BH SH >= BH

4. KAT 100 0 100 0

3. KAT 100 0 100 ]

2. KAT 100 0 100 L]

1. KAT 100 0 100 o
ZEMIN KAT 100 0 100 0
1. BODRUM 100 0 100 0
Maksimum 100 100

Sekil 44. Alt ve tst kesitlerinde belirgin hasar sinir1 asilmis diisey elemanlarin kesme

kuvveti yuzdeleri -Y yonl

Sinirh Hasar Performans Dizeyi Degerlendirmesi :

Kriter Sonug Kontrol
Herhangl bir katta kiriglerin en fazla %20'si Belirgin Hasar Bélgesine gecebilir 40% *®
Diger tagiyia elemanlann timi Sinrh Hasar Balgesi'nde olmalidir X

Kontrolli Hasar Performans Diizeyi Dederlendirmesi :

Kriter Sonug Kontrol
Herhangi bir katta kiriglerin en fazla %35' lleri Hasar Bolgesi'ne gegebilir 0%
lleri Hasar Bolgesi'ndeki disey elemanlann kesme kuvveting katkist %20'nin aknda olmaldir 0%
En st katta Theri Hasar BSlgesi'ndeki digey clemanlann kesme kuvveting katks: %40%n altinda slmaldir 0%
Belirgin Hasar Sinin agilmeg olan digey elemanlar tarafindan t2ginan kesme kuvveli omn %30'0 asmamaldir 0%

Difjer tagiyic elemantann timd Simr ya da Belirgin Hasar Bélgesi'nde olmalidir

Gégmenin Onlenmesi Performans Diizeyi De§erlendirmesi :

Kriter Sonug Kontrol
Herhangi bir katta kirislerin en fazla %20'si Gigme Bolgesi'ne gecebilir 0% 4
Difer tasiyic elemanlann tdmi Sinrli, Belirgin ya da flerl Hasar Bblgesi'nde clmalidir

Belirgin Hasar Sinin asilmig olan digey taginan kesme kuvveti oran %30'0 asmamaldir 0%

Sekil 45. Yap1 performans degerlendirmesi

Sonugta bina performansi kontrollii hasar diizeyinde kalmistir.

« Kaplama

» Kaplama Harci
» Tesviye Betonu
* Siva

+ Déseme Betonu

Sekil 46. Déseme ayrintilart
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Adlar

Katman

Marley Kaplama

Marley 0.050 [tf/m3] ® 0.003 [m] = 0.0002 [tffm?2]
Harg 2.200 [tf/m3] X 0.020 [m] = 0.0440 [tf/m?=]
Tesviye betonu 2.000 [tf/m3] x 0.030 [m] = 0.0600 [tf/m?]
Siva 2.200 [tf/m3] X 0.020 [m] = 0.0440 [tffm?2]
Toplam = 0.1482 [tf/m2]
Fayans Kaplama
Fayans 2.200 [tf/m3] x 0.010 [m] = 0.0220 [tF/m?2]
Harg 2.200 [tfim?*] % 0.020 [m] = 0.0440 [tf/m?]
Tesviye betonu 2,000 [tffm3] X 0.030 [m] = 0.0600 [tffm?2]
Siva 2.200 [tf/m3] x 0.020 [m] = 0.0440 [tffm?2]
Toplam = 0.1700 [tf/m2]
Karo Kaplama
Karo 2.200 [tf/m?] x 0.020 [m] = 0.0440 [tF/m?]
Harg 2.200 [tf/m3] x 0.020 [m] = 0.0440 [tF/m?3]
Tevsiye betonu 2.000 [tf/m?3] X 0.040 [m] = 0.0800 [tfim?=]
Siva 2.200 [tf/m3] X 0.020 [m] = 0.0440 [tffm?2]
Toplam = 0.2120 [tf/m?]
Diisiik Ddseme
Fayans 2.200 [tf/m3] x 0.010 [m] = 0.0220 [tffm?2]
Harg 2.200 [tfim?] X4 0.030 [m] = 0.0660 [tf/m?]
Tevsiye betonu 2.000 [tF/m?3] x 0.050 [m] = 0.1000 [tfim?=]
Siva 2.200 [tf/m3] X 0.020 [m] = 0.0440 [tf/m?=]
Dolgu 1.500 [tf/m3] x 0.200 [m] = 0.3000 [tf/m?]
Toplam = 0.5320 [tf/m?]
Cati
izolasyan 0.100 [tF/m?3] X 0.050 [m] = 0.0050 [tf/m?3]
Tevsiye betonu 2.000 [tfim2] x 0.050 [m] — 0.1000 [tf/m2]
Siva 2.200 [tfim?*] % 0.020 [m] = 0.0440 [tf/m?2]
Toplam = 0.1490 [tf/m2]
Merdiven
Mermer 2.200 [tf/m3] x 0.020 [m] = 0.0440 [tfym2]
Harg 2.200 [tf/m3] x 0.020 [m] = 0.0440 [tf/m=]
Tesviye betonu 2.000 [tF/m?3] x 0.030 [m] = 0.0600 [tfim?=]
Siva 2.200 [tf/m3] x 0.020 [m] = 0.0440 [tF/m?3]
Toplam = 0.1920 [tf/m?2]

Sekil 47. Déseme yiik analizi

d : Déseme kalinligi

L : Déseme temiz acikligi
G : Déseme sabit ylki

Q : Déseme hareketli yikii

M, : Déseme tasarim edilme
momenti

A, : Déseme gekme bélgesi
donati alani

Alt duz donati

Sekil 48. Déseme donatist
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isim - Boyut Yiik
Diseme d L L Hareketli yiik Sabit yiik Ekstra Yiik
[em] [m] [m] [tf/m2] [tf/m?]
4. KAT
N401 7 1 Aksi: L =565 2 Aksi: L=3.13 0.20 0.33
N402 7 1 Aksi:L=0.88 2 Aksi: L=2.02 0.20 0.33
N403 7 1 Aksi: L =399 2 Aksi : 0.20 0.33
N404 7 1 Aksi:L=6.31 2 AksI 0.20 0.33
N405 7 1 Aksi: L =6.30 2 Aksi:L=343 0.20 0.33
N406 7 1 Aksi: L =6.20 2 Aksi: L= 0.80 0.20 0.33
N407 7 1 Aksi: L =251 2 Aksi: L=1.25 0.20 0.33
N408 7 1Aksi:L=115 2 Aksi:L=1.25 0.20 0.33
3. KAT
N301 7 1 Aksi:L =565 2 Aksi:L=3.13 0.20 0.33
N302 7 1 Aksi:L=0.88 2 Aksi: L=2.02 0.20 0.33
N303 7 1 Aksi: L = 3.99 2 Aksi:L=2.12 0.20 0.33
N304 7 1 Aksi: L =6.31 2 Aksi ¢ 0.20 0.33
N305 7 1 Aksi: L =6.30 2 Aksi : 0.20 0.33
N306 7 1 Aksi: L =6.20 2 Aksi : L= 0.80 0.20 0.33
N307 7 1Aksi:L=251 2 Aksi: L=1.25 0.20 0.33
N308 7 1 Aksi:L=115 2 Aksi:L=1.25 0.20 0.33
2. KAT
N201 7 1 Aksi: L =565 2 Aksi:L=3.13 0.20 0.33
N202 7 1Aksi:L=0.88 2 Aksi: L=2.02 0.20 0.33
N203 7 1 Aksi: L = 3.99 2 Aksi:L=2.12 0.20 0.33
N204 7 1 Aksi:L=6.31 2 Aksi: L=1.43 0.20 0.33
N205 7 1 Aksi: L =6.30 2 Aksl @ 0.20 0.33
N206 7 1 Aksi: L =6.20 2 Aksi 0.20 0.33
N207 7 1 Aksi:L=251 2 Aksi:L=1.25 0.20 0.33
N208 7 1Aksi :L=115 2 Aksi: L=1.25 0.20 0.33
1. KAT
N101 7 1 Aksi: L =565 2 Aksi : 0.20 0.33
N102 7 1 Aksi: L =0.88 2 Aksi : 0.20 0.33
N103 7 1 Aksi: L =3.99 2Aksi:L=2.12 0.20 0.33
N104 7 1 Aksi:L =631 2 Aksi:L=143 0.20 0.33
N105 7 1 Aksi:L=6.30 2 Aksi: L =343 0.20 0.33
N106 7 1 Aksi: L =6.20 2 Aksi : 0.20 0.33
N107 7 1Aksi:L=251 2 Aksi @ 0.20 0.33
N108 7 1 Aksi: L =115 2 Aksi: L=1.25 0.20 0.33
ZEMIN KAT
NZ01 7 1 Aksi:L=565 2 Aksi:L=3.13 0.20 0.33
NZ02 7 1 Aksi: L =0.88 2 Aksi @ 0.20 0.33
NZ03 7 1 Aksi: L =3.99 2 Aksi @ 0.20 0.33
NZ04 7 1 Aksi:L =631 2 Aksi:L=1.43 0.20 0.33
NZ05 7 1 Aksi: L =6.30 2 Aksi : L= 3.43 0.20 0.33
NZ06 7 1 Aksi:L=6.20 2 Aksi : L= 0.80 0.20 0.33
NZ07 7 1 Aksi:L=251 2 Aksi @ 0.20 0.33
NZ08 7 1 Aksi :L =115 2 Aksi ; 0.20 0.33
1. BODRUM
DB101 12 1 Aksi: L =565 2 Aksi @ 0.20 0.45
DB102 12 1 Aksi: L =5.91 2 Aksi : 0.20 0.45
DB103 12 1 Aksi: L =410 2 Aksi : 0.20 0.45
DB104 12 1 Aksi: L =150 2 Aksi @ 0.20 0.45
DB105 12 1 Aksi: L = 4.56 2 Aksi @ L = 4.65 0.20 0.45

Sekil 49. Déseme yiikleri

A-A Kesiti

=<

B-B Kesiti

-

EsEEs :
H :
5

Sekil 50.Kiris ayrintilari
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Adlar Katman

19 cm tugla

Delikli tugla 0.320 [tf/m2] x 2.500 [m] = 0.800 [tf/m]
Toplam = 0.800 [tf/m]
13 cm tugla
13 cm tugla 0.250 [tf/m2] x 2.500 [m] = 0.625 [tf/m]
Toplam = 0.625 [tf/m]
12 cm gazbeton duvar (siva dahil)
Algi siva 0.010 [tf/m?] x 2.500 [m] = 0.025 [tf/m]
Gazbeton 0.055 [tf/m2] x 2.500 [m] = 0.138 [tf/m]
Algi siva 0.010 [tf/m?] X 2.500 [m] = 0.025 [tf/m]
Gazbeton tutkall 0.001 [tf/m?] X 2.500 [m] = 0.003 [tf/m]
Toplam = 0.191 [tf/m]
18 cm gaz beton duvar (siva dahil)
Klasik siva 0.036 [tf/m2] x 2.500 [m] = 0.090 [tf/m]
Gazbeton 0.083 [tf/m?] X 2.500 [m] = 0.206 [tf/m]
Algi siva 0.010 [tf/m?] X 2.500 [m] = 0.025 [tf/m]
Gazbeton tutkall 0.002 [tf/m2] X 2.500 [m] = 0.005 [tf/m]
Toplam = 0.326 [tf/m]
23 cm gaz beton duvar (siva dahil)
Klasik siva 0.036 [tf/m?2] X 2.500 [m] = 0.090 [tf/m]
Gazbeton 0.110 [tf/m2] X 2.500 [m] = 0.275 [tf/m]
Algi siva 0.010 [tf/m2] X 2.500 [m] = 0.025 [tf/m]
Gazbeton tutkali 0.003 [tf/m2] X 2.500 [m] = 0.006 [tf/m]
Toplam = 0.397 [tf/m]
28 cm gaz beton duvar (siva dahil)
Klasik siva 0.036 [tf/m2] X 2.500 [m] = 0.090 [tf/m]
Gazbeton 0.138 [tf/m2] X 2.500 [m] = 0.344 [tf/m]
Algi siva 0.010 [tf/m2] X 2.500 [m] = 0.025 [tf/m]
Gazbeton tutkali 0.003 [tf/m?] X 2.500 [m] = 0.008 [tf/m]
Toplam = 0.467 [tf/m]
3d eps panel (siva dahil)
Siva 0.060 [tf/m?] X 2.500 [m] = 0.150 [tf/m]
3d eps panel 0.004 [tf/m2] X 2.500 [m] = 0.011 [tf/m]
Siva 0.060 [tf/m2] X 2.500 [m] = 0.150 [tf/m]
Toplam = 0.311 [tf/m]

Sekil 51.Kiris yiik analizi

P : Kirig tekil

olarak degeri

@

G : Dosemeden gelen sabit yuk

yuku

q : Kiris cizgisel yayi y Ukl

Q ! Dosemeden gelen hareketli yuk

a : Yukun kiris sol mesnetine olan mesafesi
b : YUkiin kiris sad mesnetine olan mesafesi

Yiik Tipi : Kiris Uzerinde bulunan yukin
nereden ahndig!

Yiik Dederi : Yukin yayii yik, veya tekil yiik

a L& 3
LP
@\
- L a L b /\\

()

i

Doseme ylkleri
sonlu elemanlar
yantemi ile
aktariimaktadir

Sekil 52.Kiris yiikleri (a)
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Kiris! Yiik # Deger | a b Yiik # Deger | a b
[m] [m] [m] [m]
4. KAT 4. KAT
K401 Zati yuk 1 1.012 tf/m o o K402 Zati yik 1 1.012 tffim o L]
Duvar ylkleri 1 0.737 tf/m o o Duvar yikleri 1 0.737 tf/m o o
Dosemeler (N40S - G) 3 0.95 tf/m 1.60 2.87 Désemeler (N40S - G) 3 0.93 tr/m 0.13 151
Dogemeler (N406 - G) 3 0.21 tffm 4.00 0.47 Désemeler (N406 - G) 3 0.21 tf/m 1.33 0.31
Dosemeler (N405 - Q) 3 0.38 tf/m 1.60 2.87 Dosemeler (N405 - Q) 3 0.37 tffm 0.13 151
Dégemeler (N406 - Q) 3 0.08 tf/m 4.00 0.47 Disemeler (N406 - Q) 3 0.08 tf/m 1.33 0.31
K403 Zati yik 1 1.012 tf/m 0 o K404 Zati yik 1 0.375 tf/m o 0
Duvar ytikleri 1 0.737 ti/m 0 0 Duvar yiikleri 1 0.737 thim 0 o
Dosemeler (N40S - G) 3 0.95 tfym 0.71 5.40 Dé&gemeler (N40S - G) 3 0.14 tffm 1.53 2.73
Désemeler (N404 - G) 3 0.40 tf/m 6.08 0.03 Dssemeler (N405 - Q) 3 0.06 tF/m 153 2.73
Dgemeler (N405 - Q) 3 0.38 th/m 0.71 5.40
Dogemeler (N404 - Q) 3 0.16 tf/m 6.08 0.03
wos Zati yuk | ocaswm o a a7 Zoti yi T oasmm o ]
Duvar yikleri 1 0.737 tf/m 0 o Duvar yukleri 1 0.737 tf/m o 0
K408 Zati yik 1 0.525 tf/m 0 0 K409 Zati yik 1 0.525 tf/m o 0
Duvar yokleri 1 0.737 tf/m 0 0 Duvar yukleri 1 0.737 tf/m o 0
Dégemeler (N401 - G) 3 1.07 tf/m 1.22 1.38 Dégemeler (N407 - G) 3 0.33 tf/m 2.35 0.17
Dogemeler (N408 - G) 3 0.31 tf/m 0.27 233 Désemeler (N401 - G) 3 0.83 tffm 0.55 197
Dtsemeler (N401 - G) 3 0.84 tf/m 0.45 215 Dtssemeler (N407 - Q) 3 0.13 tf/m 2.35 017
Dégemeler (N408 - Q) 3 0.12 tfym 0.27 2.33 Désemeler (N401 - Q) 3 0.32 tffm 0.55 197
Dosemeler (N401 - Q) 3 0.42 tf/m 122 138
Dbgemeler (N4OL - Q) 3 0.33 th/m 0.45 215
K410 Zati yuk 1 0.375 tf/m o o K413 Zati yik 1 0.375 tffm o o
Duvar yikleri 1 0.737 tifm 0 0 Duvar yiikleri 1 0.737 thfm 0 o
K414 Zati yuk 1 0.375 tf/m 0 0 K415 Zati yik 1 0.375 tf/m o 0
Duvar ylkleri 1 0.737 tf/m '] o Duvar yikleri 1 0.737 tffm o 0
Dogemeler (N40S - G) 3 0.18 tf/m 2.93 133 Dégemeler (N404 - G) 3 0.78 tf/m 0.15 171
Diigemeler (N405 - Q) 3 0.07 th/m 2.93 1.33 Dosemeler (N404 - Q) 3 0.31 t/m 0.15 1.71
e Zati yuk | oaswm o a g Zati yik 1| oerswm o o
Duvar ylkleri 1 0.737 tf/m 0 o Duvar yiikleri 1 0.737 tf/m o 0
Dégemeler (N403 - G) 3 0.63 tffm 3.64 0.45
Dégemeler (N404 - G) 3 0.38 tffm 3.64 0.45
Désemeler (N403 - Q) 3 0.25 t/m 3.64 0.45
Dosemeler (N404 - Q) 3 0.15 tf/m 3.64 0.45
K419 Zati yik 1 0.675 t/m o o K420 Zatl yik 1 0.900 tfjm ) o
Duvar yukleri 1 0.737 tf/m 0 o Duvar yukleri 1 0.737 tf/m o 0
Dogemeler (N402 - G) 3 0.40 tf/m 0.56 3.37 Désemeler (N401 - G) 3 0.84 tf/m 0.46 5.23
Dégemeler (N403 - G) 3 0.38 tf/m 0.45 3.48 Désemeler (N401 - G) 3 0.82 tffm 0.05 5.64
Disemeler (N403 - G) 3 0.60 tf/m 2.82 i1 Disemeler (N401 - G) 3 0.50 t/m 0.58 5.11
Dosemeler (N403 - Q) 3 0.15 th/m 0.45 3.48 Désemeler (N402 - G) 3 0.40 tifm 0.55 514
Dogemeler (N402 - Q) 3 0.18 tf/m 0.56 3.37 Dogemeler (N402 - Q) 3 0.18 tffm 0.55 5.14
Dégemeler (N403 - Q) 3 0.24 tf/m 2.82 111 Désemeler (N401 - Q) 3 0.33 tf/m 0.46 5.23
Dégemeler (N401 - Q) 3 0.32 tffm 0.05 5.64
Désemeler (N401 - Q) 3 0.20 t/m 0.58 511
K421 Zati yik 1 0.375 tf/m o o K422 Zatl yiik 1 0.375 t/m o 0
Duvar ylkleri 1 0.737 tf/m o 0 Duvar yikleri 1 0.737 tffm o 0
Dosemeler (N407 - G) 3 0.33 tifm 1.88 2.23
Dogemeler (N408 - G} 3 0.31 tffm 027 3.83
Dogemeler (N407 - Q) 3 0.13 tffm 1.88 2.23
Dosemeler (N408 - Q) 3 0.12 tffm 0.27 383
K423 Zati yok 1 0.375 tf/m o 0 k424 Zati yik 1 0.375 tfim o 0
Duvar yikleri 1 0.737 th/m o o Duvar ylkleri 1 0.737 th/m o 0
K425 Zati yok 1 0.450 tF/m o 0 K426 Zati yuk 1 0.300 tfym 0 0
Duvar yiikleri 1 0.737 tf/m o o Duvar yikleri 1 0.737 tym o 0
Dosemeler (N4DG - G) 3 0.21 tf/m 3.09 3.41
Dosemeler (N406 - Q) 3 0.08 tfm 3.09 3.41
K427 Zati yok 1 0.450 tffm o o K428 Zati yuk 1 0.375 tfim o 0
Duvar yikleri 1 0.737 th/m 0 o Duvar yikleri 1 0.737 tf/m 0 0
29 Zati yok 1| oisswm ) o
Duvar yikleri 1 0.737 th/m 0 0
4. KAT Rijit Diyatrama Bagh Olmayan Objeler 4. KAT Rijit 51 yan Objeler
K406 Zati yok 1 0.375 tf/m o o K411 Zati yuk 1 0.375 tfim 0 o
Duvar yilkleri 0.737 tf/m o o Duvar yikleri 1 0.737 tfm o 0
K412 Zati yuk 1 0.375 tf/m o o k417 Zati yuk 1 0.375 tffm 0 o
Duvar yikleri 1 0.737 tf/m o o Duvar ylkleri 1 0.738 tf/m o 0
3. KAT 3. KAT
K301 Zati yok 1 1.012 tf/m 0 0 K302 Zati yuk 1 1.012 thim 0 0
Duvar yukleri 1 0.662 tf/m o o Duvar yakleri 1 0.663 tf/m o 0
Dogemeler (N306 - G) 3 0.21 th/m 4.00 0.47 Dogemeler (N306 - G) 3 0.21 tffm 1.33 0.31
Dosemeler (N305 - G) 3 0.95 t/m 1.60 2.87 Dosemeler (N30 - G) 3 0.93 thfm 013 151
Dogemeler (N305 - Q) 3 0.38 th/m 1.60 2.87 Dogemeler (N306 - Q) 3 0.08 tf/m 1.33 0.31
Dobsemeler (N306 - Q) 3 0.08 t/m 4.00 0.47 Dosemeler (N30 - Q) 3 0.37 tifm 0.13 151
K303 Zati yuk 1 1.012 tf/m o o K304 Zati yuk 1 0.375 tffm o 0
Duvar yikleri 1 0.662 tf/m o o Duvar yikleri 1 0.587 t/m o 0
Dosemeler (N304-G) | 3| 0.40 th/m 608 | 003 Dosemeler (4305 -G) | 3| 0.14thm 153 | 273
Dosemeler (N305 - G) 3 0.85 ti/m 0.71 5.40 Dosemeler (N305 - Q) 3 0.06 tifm 153 273
Dégemeler (N304 - Q) 3 0.16 tf/m 6.08 0.03
Dosemeler (N305 - Q) 3 0.38 ti/m 0.71 5.40
K305 Zati yiik 1 0.375 tf/m o o K307 Zati yiik 1 0.375 tfjm o 0
Duvar yikleri 1 0.587 th'm o o Duvar yikleri 1 0.588 tfym o 0
308 Zati yok 1 0.525 ti/m o o K309 Zatl yuk 1 0.525 tf/m o 0
Duvar yukleri 1 0.662 tf/m o o Duvar yokleri 1 0.662 tfim 0 0
Dosemeler (N301 - G) 3 1.07 tf/m 1.22 1.38 Dogemeler (N301 - G) 3 0.83 tf/m 0.55 1.97
Dogemeler (N308 - G) 3 0.31 th/m 0.27 2.33 Dogemeler (N307 - G} 3 0.33 tffm 2.35 0.17
Dosemeler (N301 - G) 3 0.84 t/m 0.45 215 Dogemeler (N301 - Q) 3 0.32 tf/m 0.55 1.97
Dosemeler (N308 - Q) 3 0.12 t/m 0.27 233 Dosemeler (N30 - Q) 3 0.13 tfym 235 0.17
Dosemeler (N301 - Q) 3 0.42 ti/m 122 1.38
Dégemeler (N301 - Q) 3 0.33 t/m 2.15
K310 Zati yok 1 0.375 tf/m o 0 K313 Zati yuk 1 0.375 tffm 0 0
Duvar yiikleri 1 0.587 tf/m o 0 Duvar yikleri 1 0.587 t/m ] 0
K314 Zati yik 1 0.375 tffm o o K315 Zati yuk 1 0.375 tffm o 0
Duvar yiikleri 1 0.587 tf/m o o Duvar yiklerl 1 0.587 tfim o 0
Dogemeler (N305 - G) 3 0.18 th/m 293 1.33 Dogemeler (N304 - G) 3 0.78 tf/m 0.15 1.71
Dosemeler (N305 - Q) 3 0.07 ti/m 2.93 1.33 Dbsemeler (N304 - Q) 3 0.31 tifm 0.15 171
16 Zotiyuk BEE o o 18 Zoti yuk 1| oerstm o 0
Duvar yikleri 1 0.587 tf/m o o Duvar yiklerl 1 0.662 tfym o o
Dogemeler (N304 - G) 3 0.38 tfm 164 0.45
Dogemeler (N303 - G) 3 0.63 tf/m 3.64 0.45
Dbsemeler (N303 - Q) 3 0.25 tffm 364 0.45
Dogemeler (N304 - Q) 3 0.15 tffm 3.64 0.45
K319 Zati yik 1 0.675 tf/m o o K320 Zati yiik 1 0.900 t/m o 0
Duvar yiikleri 1 0.662 tifm o [ Duvar yiikleri 1 0.662 tfm o 0
Dosemeler (N303 - G) 3 0.38 ti/m 0.45 3.48 Dosemeler (N3D1 - G) 3 0.84 tfm 0.46 5.23
Dogemeler (N302 - G) 3 0.40 tf/m 0.56 3.37 Dogemeler (N301 - G} 3 0.82 tffm 0.05 5.64
Dagemeler (N303 - G) 3 0.60 th/m 2.82 1.11 Dogemeler (N302 - G) 3 0.40 tf/m 0.55 5.14
Dosemeler (N302 - Q) 3 0.18 ti/m 0.56 337 Dosemeler (N301 - G) 3 0.50 tfym 0.58 5.11
Dosemeler (N303 - Q) 3 0.15 th/m 0.45 348 Dosemeler (N301 - Q) 3 0.20 tf/m 0.58 5.11
Dbsemeler (N303 - Q) 3 0.24 ti/m 282 111 Dogemeler (N301 - Q) 3 0.33 tifm 0.46 5.3
Dosemeler (N301 - Q) 3 0.32 tffm 0.05 5.64
Désemeler (N302 - Q) 3 0.18 tff/m 0.55 5.14
21 Zati yok 1| osrswm o o 322 Zoti yok 1| osrstim o o
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Kirigler ik * Deger ‘ a b Kirigler Yiik * Deger | a b
m | m) | m
3. KAT_(Devami..) KAT (e
Ovar yoklen: 1] oserem o 0 Duvar yokert T oserm o o
Désemeler (N307-6) | 3| 0.33¢fm 188 | 2m
Oogemeler (4308-6) |3 0.31tm 027 | 38
Dogemeler (N207-Q) | 3| 0.3 tm 188 | am
oasemeier (v308-@) | 3| 0a2em 027 | 3m
) Zau yak T[] oamwm o 0 wiza 28t yok 1| varswm 0 o
Duvar yokleri 1| oss7sm 0 o Duvar yoklert 1| ossrim ] o
Kz 2at yuk 1] oasowm o o =3 Zati yok 1| o30owm o o
Ouvar yikleri 1| osewm 0 o Duver yokeri 1| vserim 0 3
Oésemelor (N306-6) | 3| 0.21tm 30 | 24
Dsgemeler (N306-Q) | 3| 008 wm 309 | a1
Kizr Zaul v 0.450 4/m o o Kiza Zatl vk NEEED) o °
Duvar yokleri 0.567 tym o o Duvar yokert 1] oserdm o 3
3 Zatl yak 0.188 %/m o [
Ouvar ykleri 0,662 ti/m 0 )
Diyaframa Bagh Olmayan Objel el
Zat vie 0.375 t/m 0 ) 1] 0arsm 0 o
Duvar yokteri 0.587 tym 3 o Duvar yokleri 1] ossrum o [
o1 Zat yak 0.375 tm o o Wiy Zatyok A o o
Ouvar yokleri 0,588 t/m o o Duvar yoklert 1] ossrdim [ [
2 kAt 2 kAT
K201 Zat ya 1] on2wm 0 o a0z Zati vk 1] ioi2tm 0 o
Ouver yokteri 1| ose2wm o o Duver yokleri 1| oss2um o o
Digemeler (N205-G) | 3| 08stym Leo | za7 Dosemeler (N205-G) | 3| os3tm 013 | st
oosemeler (4206 -G) | 3| o2rwm 4o | oar Dagemeler (v208-G) [ 3| 0.21tm 133 | o
Dogemelar (N205-Q) | 3| 038tym Leo | 287 oogemeler (N205-@) [ 3| 037 0m 013 | 1s
Obsemeler (N206-@) | 3| 008twm 400 | oar Dosemelar (v206-@) | 3| 0.08¢m 13 | o3
03 Zat yux 1] rozwm o o 204 Zatiyok NEEL) 0 o
Ouver yokierd 1| ose2tm o o Duver yokert 1| ossrim 3 o
Dogemeler (205 -G) | 3| oestym o7 | sao Dagemeler (v205-6) [ 3| o.aawm 1 | 2m
Dogemeter (n204-G) | 3| 0a0twym sos | 003 Dosemeler (N205-Q) | 3| 0.0 tm 151 | 27
Oosemeler (N205- @) | 3| 038twm on | sa0
Otgemeter (n204-Q) | 3| oa6wym so8 | 003
w205 Zati v 1] oarswm 0 o a7 Zati ik 1| saswm 0 0
Duvar yokleri 1] oserawm 3 o Duver yokeri 1| ossswm o 0
w0 280 yak T oseswm o 0 wz0a Za yok 1| ossum 0 0
Duvar yokleri 1| oss2wm 0 o Duvar yoklert 1| oss3tim ] °
Dogemeler (n201-G) | 3| 107tym L2 | Lm Dogemeler (v201-6) | 3| 083 em 0ss | 197
Oosemeler (N208-G) | 3| 03ttym 0 | 23 Dosemelar (N207-6) [ 3| 0.33¢m 235 | 0w
Oosemeler (N201-G) | 3| os4tym oas | 2as oesemelor 201 -@ [ 3| 0.32tm 0ss | 197
Dogemeler (N20L-Q) | 3| 0aztym L2 | s Dosemeler (N207-Q) | 3| 0.43tm 235 | 0w
Digemeler (N208-Q) | 3| 02tUm 0z | 2m
Dosemeter (n201-@) | 3| 033tm oas | 215
K21e Zatl yak 1] oamswm o 0 K23 Zatl vk 1| earstm 0 o
Ouvar ykleri 1| o0se7em 0 L) Buvar yakleri 1] 0se7diim 0 [
=N 2ati yac 1] oarswm o o wais Zati ik AEEEL o o
Duvar ydkleri 1| oseram o o Duver yakleri 1| essTum ] o
Dogemeler (4205-6) | 3| 018tym 203 | 1m obsemeler (N204-6) [ 3| 078 wm 015 | 17
Dogemeler (N205-q) | 3| 007tym 293 | 1m; Dbsemeler (N204-@) | 3| 031 tm 015 | 17
K216 Zat yuk 1] oamstwm o 0 (=0 Zatl ok 1| oersdim o o
Ouvar yokleri 1| oseram 0 o Duver yokleri 1| oes3tm 0
Odsemelor (N203-6) | 3| 0.63tFm 364
Dssemeler (N204-6) | 3| 038 m 364
Dosemeler (203-@) | 3| o25tm 364
oosemeler (v204-@) | 3| oastm 364
=) Zat yuic T oerstm o o wzzn Zatl ik 1| 0s00tm 0
Ouvar yikleri 1| oseatm 0 o Duvar yokeri 1| ossatim 0
Dtgemeler (4202-G) | 3| 040tym oss | 3 Degemeler (201 -6) | 3| 0.84tm 046
Dogemeler (N203-G) | 3| 038t7m oas | a8 Dogemeler (N201-G) | 3| 0.82tm 005
m03- [3| osowm 282 | Degemeler (v202-6) [ 3| 0.0 wm 0ss
Oogemeter (n203-q) | 3| oastwm oas | 348 Dogemeler (N201-6) | 3| os0wm 058
Oosemeler (N202-@) | 3| oastwm ose | 337 Dosemeler (v201-@) | 3| 0.2040m 058
Osgemeler (4203 Q) | 3| 024tym 282 | 1u Oosemeler (201 -Q) |3 [ 0.33¢m 0.46
Dogemeler (N201-@) | 3| 0.32¢fm 008
Degemeler (v202-Q) | 3|  o.aswm 0ss
=0 Zat yak T[] oamswm o 0 iz Za yak ANESD 0 0
Duvar yokleri 1| ossrwm 0 o Duvar yokert 1] ossrum o °
Dosemeler (N207 -G) | 3| 0.3 ym tas | 223
Dogemeler (N208-6) | 3| 0.31tm 027 | m
oosemeler 207 -@ [ 3| 0a3wm 188 | 223
oosemeter v208-) | 3| oa2egm 027 | 3m
w2z Zaui yak 1] oaswm o ° K24 Zatl vik AEEED o °
Duvar yokteri 1| ossram o o Duvar yokert 1] ossrem [ [
w225 Zat) yik v ossawm 0 o K226 ot yik 1| e300tim 0 o
Ouvar yokteri 1| ose7am 0 o Duvar yokeri 1| oss7im 0 0
Dbsemeler (N206-6) |3 | 0.21tm 303 | a4
Digemeler (N208-@) | 3| 008 tm 309 | 34
@27 Zau yac 1] oasowm o o =3 ot yik AEET) o o
Duvar ylkleri 1| osersm 0 L) Duver yoklert 1| ossatim [] [
2 2ot yike 1| oasam o o
Duver yikleri 1| oss3wm o )
2. KAT Rijit Divaframa Bagh 2 KAT Rijit
w20 Zati yac 1] osmswm o o K2tt et yik ANEED o o
Duvar yoklert 1| oserem o P Duvar yokdert 1] oserim o o
K Zat yac 1] osmswm o 0 Kair Zat yok AEEED o o
Ouvar yikleri 1| osereym 0 ) Duver yokderi 1] oserim o 3
1. KAt 1. KAT
w101 2ot yac 1] ronwm o o iz Zotiyik 1] tonum o o
Duvar yokiert 1| ossawm o P Duver yoklert 1| oss3tm o o
Dosemeler (n106-G) | 3| o2ttym 4o | oar Dosemeler (N105-6) | 3| 021ym 133 | o3t
Dgemeler (N105-G) | 3| 09stym Leo | za7 Dbsemeler (N105-6) | 3| 0.93tfm 013 | 1st
Oosemeler (N106- @) | 3| 008 twm 400 | 047 Dosemeler (N106-@) [ 3| 0.08tFm 13 | o
Dtgemeler (n105-Q) | 3|  o038tym ve0 | 287 Dopemeler (n105-@) | 3| 037 ¢m 013 | s
o Zau yik T 1owm o 0 wina Zati ik T| e um o o
Duvar yokleri 1| oseawm o o Duver yokleri 1| oss7um o o
Dogemeter (n104-G) | 3| 0a0tym sos | 003 Dosemeler (N105-6) | 3| 0.14tm 151 | 2m
oosemeler (N105-G) | 3| oestwm on | sao Dogemeler (n105-@) | 3| .06 cm 151 | am
Osgemeter (n104-Q) | 3| oa6tym 608 | 003
Désemeler (N105-@) | 3|  03817m o7 | sa0
wios Zatiya v oamswm o B K107 Zati yik ANEEL o o
Duvar yokien 1| osswm 0 o Duver ok 1] osssm o 0
wios Zau yak 1] osaswm o B Ki0a Zau vk ANEED o °
Duvar yokleri 1| ose3tym 0 o Duvar yokert 1| oesatm o o
Oosemeler (N101-G) | 3| 107tUm TN BT Dosemeler (N101-6) [ 3| 0.83¢m 055 | 197
mos- [3| osiwm 0z | am: oesemelor 107-6) [ 3| 0.33tm 235 | ow
Oogemeler (N101-G) | 3| osatym oas | 215 Oosemeler (N101-Q) [ 3| 0.32t9m 055 | 197
Disemeler (N108-Q) | 3| 042tUm 0 | 2m: Digemeler (N107-Q@) [ 3| 0.43tm 235 | or
Dogemeter (n101-@) | 3| 0aztym 122 | L
Désemeler (N101-@) | 3| 033tUm 045 | 215
K110 2ot yike 1| o m o 0 i3 Zati ik BEEEZ) o o
Duvar yikleri 1| oseswm [} 0 Dyver yokleri 1] esertm [] [
xiia Zati yae 1] oasm o B Kiis Zati vk 1| 03 m o o
Duvar yokteri 1| ossswm 0 o Duver yokleri 1| ossrum o o
Dogemeler (N105-G) | 3| 08tm 28 | um Dosemeler (N204-6) | 3| 078 m 015 | 17
Osemeler (n105-@) | 3|  007t/m 203 | 1m obsemeler (n104-@) | 3| 031dm 015 | 17
K116 2ot yike 1| osrstm o o [0 Zatl ik 1| 067stm o o
Ouvar yikleri 1| ossawm 0 0 Duvar ykderi 1| 0863tiim 0
Dsgemeler (N103-6) | 3| 0.63m 364
Dogemeler N104-G) | 3| 038 em 364
oosemeler (N103-Q) | 3| 025 m 364
Dbgemeler (n108-@) | 3| 015 tm 364
K119 Zati yike 1| osrstm o 0 Kiz0 Zatl ik 1| 0900 m o
Duvar yikleri 1| oseatym 0 ) Duver yokleri 1| os63m ) o
Oogemeler (4103-G) | 3| 038tym cas | a8 Dogemeler (N101-6) | 3| 084 uym 045 | 523
Dosemeler (n102-6) | 3| 040tm oss | 337 oosemeler (n101-6) | 3| os2m oos | ses
Dtgemeler (N103-G) | 3| 060tym 28 | 1n Dosemeler (N101-G) | 3| 0.50tm 0ss | sn
oosemeler (N102-@) | 3| oastwm ose | 337 oosemeler (n102-6) [ 3| 040 ctm 0ss | s
Osgemeter (n103-Q) | 3| oaswm oas | 348 Oosemeler (N102-Q) [ 3| 0.18tm 055 | s14
Désemeler (N103-Q) | 3| 0241m 20 | 1 Dogemeler (N101-@) | 3| 0.33tfm 046 | sm:
oegemeler ni01-Q) | 3| 0.32e9m 005 | se4
oogemeler 101 - | 3| o020m oss | su
iz Zau yak 1] oarswm o o K122 Zau vk AEED o °
Ouvar yokleri 1| ossswm 0 o Duvar yokert 1| osserm 0 o
Dosemeler (N107-6) | 3| 0.33¢m 188 | 2m
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Sekil 55. Kiris yiikleri (d)

Kirigler Yidk # | Deger ‘ - b Kirisles ik # Deger | - b
m | m m] | (m)
1 KAT_(Devami ..} KAT (Devami ...)
Dosemeler (N108-G) | 3]  0.31trm 027 | am
Dogemeler (N107-Q) | 3| 0a3tHm 188 | 223
Otgemeler (N108-Q) | 3|  0a2tfm 027 | 3m
K123 Zati yuk O 0 0 Kiza Zati yik AEED 0 o
Duvar yiklen 1| ossawm o o Duver yakler 1| osssum o o
KiZ5 Zati yix 1| oaseum o 0 K126 Zati yik D 0 o
Duvar yokleri 1| ossswm o 0 Duvar yakleri 1| oserum [} [
Oosemeler (V106-6) | 3| 0.21tm 09 | am
Oosemeler (N106-@) | 3|  0.08tfm 309 | 341
Ki27 Zati vk 1| oasowm 0 0 Kiza Zati vk B 0 o
Duver yikler: 1| osswm o o Duver yikleri 1] oserum o o
Kizs 2Zati vk 1 casswm o 0
Duvar yakleri 1| oesaym o 0
1. KAT RIjit Diyaframa 1. KATRI
K106, 2ati vtk 1 03swm 0 0 Kl Zati vik 1] arsdm 0 o
Buvar yikleri 1| oseswm o ° Duvar yoklert 1| osssm o o
Kz Zati yiik 1| oarswm o o Kii7 Zati vk L[ oamsum o o
Duvar yakler: 1| ossswm o o Duvar yakleri 1| osssuwm o o
ZEMIN KAT ZEMEN KAT
Kzo1 Zati yuk 1 ro2dm 0 o K202 Zati yok 1| vtozdm 0 o
Buvar yokleri 1| oesatym 0 o Duvar yoklert 1| wesam o o
Digemeler (N205-G) | 3| 0.95tm 160 | 287 Dégemelor (NZ05-G) | 3| 0.93tm 043 | 151
Dogemeler (W205-G) | 3| 0.21tm a0 | oa7 Dogemeler (NZ06-6) | 3| 0.21tm 133 | 031
Digemeler (N205-Q) | 3| 0.38tm 160 | 287 Dsgemeler (NZ05-@) | 3| 037 trm 013 | 1st
Dogemeler (206 -Q) | 3| 0.08thm 400 | 047 Dugemeler (N205 -Q) | 3|  0.08tfm 133 | o3
w203 Zat yuc 1 rozwm 0 0 w204 Zati yok 1| oamsmm 0 o
Duvar yikleri 1| oesatym 0 o Duvar yikleri 1| ossam 0 [
Dogemeler (N205-G) | 3| 0:95tym on | sa0 Dégemeler (NZ05-G) | 3| 0.4 tm 153 | 2m
Disgemeler (N204 -G) | 3 | 0.40tm 605 | 003 Disgemeler (NZ05-@) | 3| 0.06 trm 151 | 2m
Dogemeler (v205-Q) | 3| 0.38tm o7 | sa0
Dogemeler (nz04-Q) | 3| 016tym 608 | 003
K205 Zati yuk O o o K207 Zati vk 1| eamsdm o o
Ouvar yokleri 1| ossswm 0 o Duvar yoklert 1| ossarm o o
Kz08 Zati yak 1| osaswm 0 0 209 Zati yik 1] ossum 0 o
Duvar yaklen 1| oes2wm o o Duvar yakleri 1| oss2um o o
Dagemeler (Nz08-G) | 3| 031tym 027 | 23 Dogemeler (Nz01-6) | 3| 083wm oss | 197
Dusemeler (N201-G) | 3| 107ttm 12 | L Disemeler (NZ07-G) | 3| 033tm 235 | oar
1-6) |3| osstym 045 | 215 Dogemeler (N207-@) | 3|  0a3m 235 | oar
Dogomeler (N201-Q) | 3| 0.42tfm 122 | e Dogemeler (N201-@) | 3| 0.32tHm 0ss | 197
Degemeter 4208 - | 3| 0aztym e | 2m
Digemeler (201 -Q) | 3| 0.33tm 045 | 215
0 2Zati vk EEEI 0 0 K213 Zati vk [ oamsum o o
Duvar yokler: 1| ossswm o o Duvar yokleri 1| ossswm o o
Kzi4 2Zati yuk 1| earswm 0 o K215 Zati vk L[ oamsum o o
Duvar yikleri 1| oserwm 0 0 Duvar yikleri 1| e m 0 o
Dogemeler (N205-6) | 3| 0.18tm 293 | 133 Dogemeler (N204-6) | 3| 078 tm o1s | 17
Desemeler (205-Q) | 3| 0.07thm 283 | 1m Digemeler (N204-Q) [ 3|  031t/m 045 | 171
W16 2ati yak 1| oamsum o ) K218 Zati yik 1| oemswm 0 o
Duvar yokleri 1| osssrym o o Duvar yoklert 1| wsszwm [
Dosemeler (V203-G) | 3| 0.63cfm 364
Dogameler (NZ04-G) | 3| 038 tm 364
Digemeler (N203-@) | 3|  025tm 364
Dogemeler (N208-@) | 3| 0.15um 364
D) Zat yiix 1| oemsum o ) K220 Zat yik T wsoowm o
Duvar yokleri 1| oes2tym 0 o Duvar yoklert 1| oss2dm o
(zoz-6) | 3|  oa0tym 0s6 | 337 Dogemeler (N201-6) | 3|  0.84 tfm 0.46
Dogemeler (N203-6) | 3| 0.381m 045 | 348 Dogamelor (NZ0L-G) | 3| 0.82¢fm 0.05
Dogemeler (4203 -G) | 3| 0.60tm 282 | 1u oogemeler (vzo1-6) | 3| 0s0tym 058
Digemeler (203-0) | 3| 045 tm 045 | 148 Dbgemeler (NZ0Z-&) | 3| 0.40 erm 055
Dogemeler v202-Q) | 3| oastym oss | 3w Dogemeler (Nz02-Q) | 3| oasm oss
Dogemeler (N203-Q) | 3| 0.24tym 282 | 1 Dogemeler (NZ01-Q) | 3|  0.33tm 046
Oogemeler (NZ01-Q) | 2| 032¢ffm 005
Dogemeler (v201-Q) | 3| 0.20¢m 0.58
K221 2ot yie i oamswm o ° K222 Zati vk 1| oasum o
Duvar yaklen 1| ossrwm o o Duver yakleri 1| oserum o o
Dogemeler (NZ207-6) | 3| 033m 188 | 2m:
Dosemeler (VZ06-G) | 3| 031cfm 027 | 83
Dogemeler (N207 -@) | 3|  0a3tm 188
Dogemeler (N208-@) | 3|  0a2tfm 027
223 Zati yuk 1| oamswm o o K224 Zati vik 1| oarsmm [
Duver yikler 1| ossrwm o ° Duver yikleri 1| osssim [
K225 2Zati vk 1| oasowm o o K226 Zati vk L os0ouwm o
Duvar yakler: 1| ossswm 0 0 Duvar yakleri 1| ossswm 0
Dosemeler (NZ06-G) | 3| 021 tfm 309
Dosemeler (Nz05-@) | 3|  0.08tfrm 309
w227 2ati yuk 1| ossewm 0 o wzzs Zati yik AEED 0
Duvar yikleri 1| ossawm o ° Duver yakleri 1|  osssim [} [
=] 2ati yik 1| oasswm o o
Duvar yokleri 1| osezwym o 0
ZEMIN KAT Rijit Diatrama ZEMIN KA Objeler
K206 2ati yike O 0 o K211 Zatl yik 1] s wm o o
Ouvar yikleri 1| oserawm o o Duvar yakleri i|  osesim 0 o
W21z Zati yix T o ) K17 Zati yik 1| o3 um 0 o
Duver yikleri 1| ossrem o ) Duver yikleri 1] ossswm o o
1. BODRUM 1. BODRUI
k8102 2ati yok 1] oasstym o ° K810 Zotl yik 1] nassm o o
Duvar yikleri 1| osaswm 0 0 Duvar yakleri 1| ossdm 0 o
Dosemeler (08105-G) [ 3| 0.881ym 219 | 217 Dogemeler (0B104-6) | 3| 0.28t7m 076 | o7
Dtgemeler (08105-Q) |3 | 038tym 218 | 217 Dogemeler (0B104-@) | 3| 042tm 076 | om
KB104 Zatl yx 1| oaostm o o k8107 Zati yik 1| naoswm o o
Buvar ytkleri 1| ersorym o o Duvar yokleri 1| wrsomm [ o
osemaler (08104-G) [ 3| 0.351m 086 | 330 Dosemeler (0B101-G) | 3| 0.88tfm 137 | am
Dogemeler (08104-Q) | 3|  0.16tym 0s6 | 330 Dogemeler (0B101-Q) | 3| 030 t7m 137 | am
KBi08 Zati yik 1| o408 wm o o o108 Zati yik 1| oamuwm o o
Duvar yaklen 1| orsowm o o Duver yakleri 1| ossum [ o
Dogemeler (08102-G) |3 [ 0.s4tym 104 | La7 Dosemeler (DB101-G) | 3| 0.63 tm 143 | 1
Dosemeler (08102-Q) | 3| 0241m 108 | 147 Dosameler (DB101-@) | 3|  028tm 149 | anm
KB110 2t yuk U oasswm 0 o KBI1L Zanl yok 1| naoewm o o
Duvar yikleri 1| osswm 0 0 Duvar yikleri 1| ersom ) [
Dogemeler (08101-G) | 3 [ 0.62tym 1es | Las Dogemeler (0B102-6) | 3| 078 t7m 148 | 11
Dogemeler (08101-Q) |3 | 028tym 105 | 1as Dogemeler (08102-9) | 3| 035tm 149 | 1m
K8L12 2ati yak 1| oaoswm o o Ke113 Zati vk 1| vacsum [ o
Duvar yokleri 1| orsewym 0 0 Duvar yoklert 1| o7sowm o o
Dosemeler (08101-G) | 3 [ 0.70tym 180 | L4 Dosemeler (DB105-G) | 3| 0.89tfm 214 | 212
Dosemeler (08101-@) |3 |  03utym 180 | 140 Dosemeler (08105 -@ | 3|  0.40tm 214 | 212
KB11a 2ot yue 1| os0stm o o WB11S Zati yok T eum 0 o
Duvar yikleri 1| orsowm o 0 Duver yakleri 1| ossum [} [
Dosemeler (08103-G) |3 [ 089 tm 165 | 246 Dosemeler (08103 -G) | 3|  0.85tm 229 | am
Degemeler (08103-@) [ 3| 040tUm 165 | 246 Dosemeler (DB104-G) | 3|  0.26tm 081 | sas
Désemeler (0B105-G) | 3| 0,89 tf/m 202 | 410
Dosemeler (DB103-@) | 3| 0,38 tfm 229 | 2m
Désemeler (DB104-Q) | 3| 041 t/m 0s1 | s
Dogemeler (0B105-@) | 3|  039um 200 | am
KBLLS 2Zati vk 1| oavstm o o K117 Zati vk L[ vaosum o o
Duvar yokleri 1| osserym 0 0 Duvar yokleri 1| ossadm 0
Dosemeler (08105 6) | 3 | 0.89 tim 202
Dosemeler (DB104-G) | 3| 0,86 tffm 0.20
Dojemeler (DB105-Q) | 3| 0.40 tm 202
Dosemeler (08104-) | 3| 038 tym 030
KB118 Za yux 1| oaostm 0 o KB119 Zati yik 1| vaoswm o o
Buvar ytkleri 1| oss3ym o o Duvar yokleri 1| orsowm [ o
Dosemeler (08103-G) | 3 [ 0.51tm 12 | oL Dosemeler (08102 -G) | 3| 0,00 tffm 051 | 227
Dogemeler (08103-Q) | 3 [ 0.23t7m 112 | 14 Dosemeler (081036 | 3| 0.81 t7m 0os | am
Dogemeler (08102-2) | 3| 0.00 tm 053 | 237
Dogemeler (08103-G) | 3|  03sum 009 | a7
k8120 Zal yiix 1| oasoum o ° (D Zatl yik T waoswm o o
Duvar yokleri 1| oerserym o o Duvar yaklert 1| ossadm [ [
Dogemeler (08102-G) [ 3| 044tym 0.51 117 Dosemeler (08103 -6] | 3| 0.82tm 193 | 197
Dogemeler (DB102-Q) | 3 [ 0.8t7m 051 147 Dosemeler (DB102-G) | 3| 0.79tfm 195 | 195
Degemeler (0B103-Q) | 3| 0.36t/m 193 | ae7
Dosemeler (08102-9) | 3| 035 tm 195 | 1ss
K812 2at yak 1| eseswm o o
Duvar yokleri 1| oseswm 0 0
Dosemeler (08101-G) | 3 [ 0.78tym 20 | 28
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g; : Binanin i. katindaki toplam sabit yiik
q; : Binanin i. katindaki toplam hareketli ytik

hykk : Hareketli yiik katiim katsayisi

w; : Binanin i. katinin hareketli yik katiim
katsayisi kullanilarak hesaplanan agirhgr

H; : Binanin i. katinin temel Gzerinden
itibaren oiciilen yiiksekligi

Fix ) Fiyy: Esdeder deprem yiikii yénteminde
i. kata etkiyen deprem ylki

X, Ym : Katin kitle merkezi koordinatlar

X., Y. : Katin rijitlik merkezi koordinatlar

'
f——
———
/ Hﬁx
/ R: Rijitlik merkezi /
/ M: Kitle merkezi /
Xr _R
""""" =
L\ X M
! a
it E:
> >
\ I ! / X
—
Sekil 56.Rijitlik ve kitle merkezi
Katlar Yapi Agirhdgr Kat Kuvvetleri Kiitle Merkezi Rijitlik Merkezi
Kat agi qi hykk wi Hi wiHi Fi{x) Fi(y) Xm ¥m xr ¥r
[t [tf] [tf] [m] [tfm] [tf] [tf] [m] [m] [m] [m]
4. KAT 168.52 13.62 0.30 172.61 15.40 2658.16 40.28 67.91 3.71 10.10 348 10.22
3. KAT 158.30 13.62 0.30 162.39 12.45 2021.73 27.35 46.11 3.7 10.09 3.51 10.15
2. KAT 158.30 13.62 0.30 162.39 .50 1542.68 21.99 37.07 3.71 | 10.09 3.53 10.12
1. KAT 158.30 13.62 0.30 162,39 6.55 1063.64 16.63 28.03 3.71 10.09 3.56 10,07
ZEMIN KAT 164.25 13.62 0.30 168.33 3.60 &05.99 11.68 19.69 3.72 I 10.10 3.56 10,19
1. BODRUM 149.25 18.12 0.30 154.69 - - 4.50 7.59 3.85 10.03 3.79 10.40

Sekil 57.Kat genel bilgileri

Modal’ : Yari rijit diyafram ¢ézimi i
ile tagtytci sistemin tdmdi dikkate
alinarak yapilan dinamik analiz
sonuglaridir.

TBDY Madde 4.3.6.2 (b)
Rarr < Rast olan rijit
bodrumlu binalarda, bitin
titresim modlari icin, daima
daha elverissiz sonuc¢
veren Vnust = 0 varsayimi
yapilabilir. Bu durumda, alt
1| R S IF bélim igin n ‘inci modda
LD R asadidaki birlestirmeler
yapilmaktadir. Bodrumlar
igin Daie = 1.5 ahnmaktadir.

Modal : Tam rijit diyafram ¢oziimii
ile tastytcr sistemin timii dikkate
alinarak yapilan dinamik analiz
sonuglaridir,

\Modal’ : Kirissiz désemeli
binalarda, kolonlarin iki ucunun
mafsalll oldudu ve yari rijit diyafram
¢bzimd ile tasiyici sistemin timi i
dikkate alinarak yapilan dinamik
analiz sonuclandir.

(Em )n,ah = (Ra)nmk

'\Modal : Kirissiz désemeli 01 1) 00 O _SL =D
binalarda, kolonlarin iki ucunun - T

mafsallr oldugu ve tam rijit diyafram J
céziimd ile tasiyicr sistemin timd [
dikkate alinarak yapilan dinamik
analiz sonuglaridir.

(X3

Not : Tiim Modal analizlerde bodrumlu binalarda dst bolim ve alt boliim kitlelerinin timi birlikte gz éniine alinir.

Sekil 58. Modal analiz
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Ux Uy Uz Rx Ry Rz
It] [t] [t] [tm?2] [tm?] [tm2]
969.50805 969.50805 0 0 0 46016.03942
Sekil 59. Serbestlik derecelerinde dogal kiitleler
Mod Periyot Frekans Agcisal Frek. Eigen Deg.
[s] [Hz] [deg/s] [deg?/s2]
1 1.08800 0.91912 5.7750 33.350
2 0.59870 1.67029 10.4947 110.139
3 0.33849 2.95434 18.5626 344572
4 0.21891 4. 56807 28.7020 823.806
5 0.18311 5.46122 34.3139 1177.441
6 0.17740 5.63699 35.4182 1254.452
7 0.15205 6.57666 41,3223 1707.536
8 0.12349 B8.09763 50.8789 2588.666
9 0.10112 9. 88965 62.1385 3861.196
10 0.09728 10.27929 64.5867 4171.439
11 0.08859 11.28742 70.9209 5029.780
12 0.07116 14.05327 £8.2993 7796.761
13 0.05450 18.34790 115.2833 13290.235
14 0.03987 25.08354 157.6046 24839.198
15 0.03468 28.83650 181.1851 32828.034
Sekil 60. Modal periyot ve frekanslari
Mod Periyot Ux Uy Uz Rx Ry Rz
[s] i ) 0] [tm=] [tm2] [tm2]
1 1.08800 27.72240 -0.66542 0 0 0 0.17514
2 0.59870 0.59323 27.71751 0 0 0 -0.19704
3 0.33849 -9.51469 0.05184 0 0 0 -0.71140
4 0.21891 0.02327 -0.06247 ) 0 0 -199.78728
5| 0.18311 -6.08271 0.36757 0 0 0 0.35985
6 0.17740 -0.40757 -9.60569 0 0 0 0.54033
7 0.15205 -0.03381 -0.22077 0 0 0 -47.16888
8 0.12349 6.68539 -0.22567 0 0 0 -0.50321
9 0.10112 0.38598 0.26134 0 0 0 29.67780
10 0.09728 5.28844 -0.11043 0 0 0 -3.29118
11 0.08859 0.12811 6.25987 0 0 0 -1.43044
12 0.07116 -0.05212 -0.49964 0 0 0 -45.23452
13 0.05450 0.20886 6.06696 0 0 0 -2.94150
14 0.03987 0.11825 5.63169 0 0 0 -2.36551
15 0.03468 0.03235 -0.28311 0 0 0 21.32979
Sekil 61. Modal katilim ¢arpanlari
Mod Periyot Ux Uy Uz Rx Ry Rz
[s] Il [t [t] [tm2] [tm2] [tm2]
1 1.08800 768.53149 0.44278 0 v} 0 0.03067
2 0.59870 0.35192 768.26032 V] o 0 0.03882
3 0.33849 90.52937 0.00269 0 0 0 0.50609
4 0.21891 0.00054 0.00390 0 0 1] 3991495822
5 0.18311 36.99931 0.13511 0 o 0 0.12949
] 0.17740 0.16611 92.26927 0 ] ] 0.29196
7 0.15205 0.00114 0.04874 0 o 0 222490313
8 0.12349 44.69446 0.05093 0 0 0 0.25323
9 0.10112 0.14898 0.06830 0 0 0 B880.77198
10 0.09728 27.96760 0.01219 Li] 0 i) 10.83185
11 0.08859 0.01641 359.18599 0 0 0 2.04616
12 0.07116 0.00272 0.24964 0 o 1] 2046.16212
13 0.05450 0.04362 36.80801 0 0 0 8.65244
14 0.03987 0.01398 31.71596 0 o 1] 5.59564
15 0.03468 0.00105 0.08015 0 1] 0 454,95987

Sekil 62.Modal kitleler
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Mod Periyot Ux Uy Uz Top Ux Top Uy Top Uz Rx Ry Rz Top Rx Top Ry Top Rz
[s]
1 1.08800 0.79270 0.000456 0.00000 0.79270 0.00046 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.59870 0.00036 0.79242 0.00000 0.79307 0.79288 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 033849 | 0.09338 | 000000 | 0.00000 | 0.88644 | 0.79288 | 0.00000 | 0.00000 | 0.00000 | 0.00001 | 0.00000 | 0.00000 | 0.00001
4 0.21891 0.00000 0.00000 0.00000 D.88644 0.79289 0.00000 0.00000 0.00000 D.86741 0.00000 0.00000 0.86743
5 0.18311 0.03B816 0.00014 0.00000 0.92451 0.79303 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.86743
13 0.17740 0.00017 0.09517 0.00000 0.92478 0.88820 0.00000 0.00000 0.00000 0.00001 0.00000 0.00000 0.86744
7 0.15205 0.00000 0.00005 0.00000 0.92478 0.88825 0.00000 0.00000 0.00000 0.04835 0.00000 0.00000 0.91579
8 012349 | 004610 | 000005 | 0.00000 | 0.57088 | 0.88830 | 0.00000 | 0.00000 | 0.00000 | 0.00001 | ©0.00000 | 0.00000 | 0.91579
9 010112 | 000015 | 000007 | 000000 | 057103 | 0.88837 | 0.00000 | 000000 | 0.00000 | 0.01914 | 0.00000 | 0.00000 | 0.93493
1 0.09728 0.02885 0.00001 0.00000 0.99988 0.BBE3E 0.00000 0.00000 0.00000 0.00024 0.00000 0.00000 093517
11 0.08859 0.00002 0.04042 0.00000 0.99990 0.92880 0.00000 0.00000 0.00000 0.00004 0.00000 0.00000 0.93521
12 0.07116 0.00000 0.00026 0.00000 0.99990 0.92906 0.00000 0.00000 0.00000 0.04447 0.00000 0.00000 0.97968
13 0.05450 0.00004 0.03787 0.00000 0.99994 0.96702 0.00000 0.00000 0.00000 0.0001% 0.00000 0.00000 0.97987
14 0.03987 | 0.00001 | 003271 | 0.00000 | 09996 | 0.99974 | 0.00000 | 0.00000 | 0.00000 | 000012 | 0.00000 | 0.00000 | 0.97999
15 0.03468 0.00000 0.00008 0.00000 0.99996 0.99982 0.00000 0.00000 0.00000 0.00989 0.00000 0.00000 0.98988
Sekil 63.Modal kiitle katilim oranlari
Yapi Toplam Kitlesi 969.508 t
Yapi Toplam Kitlesi (95%) 921.033¢t
Taban Kesme Kuvveti Modal Etkin Kitlesi (X) 969.469 t (%100) Mod sayisi yeterli.
9 Taban Kesme Kuvveti Modal Etkin Kitlesi (Y) 969.334 t (%100) Mod sayisi yeterli.
Sekil 64. Titresim modu sayisi1 yeterlik kontroll - iist yap1
Diiz : Kiris cekme donatisi
Montaj : Kiris montaj donatisi
Etriye : Kiris sarilma ve orta
bolgesi igin etriye araligi
Ilave : Kirisin sag ve sol bélgesi
icin ilave mesnet donatisi
Etriye
L Montaj Donatist
T — :
G — :
LT
Wi 2222
[ i "‘h. o
\l‘l Il\'“l -.-"-‘-’@&75%
A= ’p\ =l
I El=
Eieel5 S B 11
LT
. f ; ==
Duz Donati -~ —U=
Filye
Sekil 65. Mevcut kiris 6zellikleri
b : Kolon kesit boyutu S I b
) T
h : Kolonun egilme dizlemindeki
kesit boyutu
Major : Kolonda majér yénde mevcut
boyuna donati Etriye

Minér: Kolonda minér yénde mevcut
boyuna donati

Etriye : Kolon sariima ve orta bélgesi
icin etriye araligi

donat!

Sekil 66. Mevcut kolon 6zellikleri
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Kirig Materyal Sargi Donati Akma Ger./ Donati
Korozyon Carpami Diiz Montaj Pilye Sol flave sag ilave Etriye
Ustte/Altta Ustte/Altta
4. KAT
K401 (135/30) €20 B420C Var 1/1 4012 7012 2016 -/ 1014 -/ 1014 208/13/7
K402 (135/30) €20 B420C Var 1/1 7012 7012 -/ 1014 1012/ - 2038/13/7
K403 (135/30) €20 B420C var 1/1 414 7012 2016 3014 / 2012 1014 / 1012 208/13/7
K404 (25/60) €20 B420C Var 1/1 2012 2012 1912 1012/ - @8/20/9
K405 (25/60) C20 B420C Var 1/1 2012 2012 1012 1012/ - 1212/ - @8/20/9
K407 (25/60) €20 B420C Var 1/1 2012 2012 1012 ©8/20/9
K408 (70/30) €20 B420C war 1/1 4912 4012 1016 208/13/7
K409 (70/30) €20 B420C Var 1/1 4012 4912 1916 208/13/7
K410 (25/60) €20 B420C Var 1/1 3912 2012 1012/ - 1912/ - ©98/20/9
K413 (25/60) €20 B420C Var 1/1 3012 2012 1012/ - @8/9
K414 (25/60) €20 B420C var 1/1 2012 2012 1012 1012/ - 28/20/9
K415 (25/60) €20 B420C Var 1/1 2012 2012 1012/ - 08/9
K416 (25/60) €20 B420C Var 1/1 2012 2012 1012/ - 1016/ - 08/9
K418 (90/30) €20 B420C Var 1/1 4012 5012 1016 -/ 1812 208/13/7
K419 (90/30) €20 B420C Var 1/1 4012 5012 1016 -/ 1912 208/13/7
K420 (120/30) €20 B420C Var 1/1 4912 6012 2014 1612 / 1812 - /1812 2038/13/7
K421 (25/60) €20 8420C var 1/1 3012 2012 1012/ - 08/9
K422 (25/60) €20 B420C Var 1/1 2012 2012 1912 @8/20
K423 (25/60) €20 B420C Var 1/1 2012 2012 08/9
K424 (25/60) €20 B420C Var 1/1 2012 2012 1012/ - 08/9
K425 (30/60) €20 B420C var 1/1 2012 2012 1012 1012/ - 08/9
K426 (20/60) €20 B420C War 1/1 2012 2012 1912 28/20
K427 (30/60) €20 B420C Var 1/1 2012 2012 1012 1012/ - 1012/ - 08/9
K428 (25/60) €20 B420C Var 1/1 3012 2012 1016 / - 1012/ - ©8/9
K429 (25/30) €20 B420C var 1/1 2012 2012 @8/15
4. KAT Rijit Diyaframa Bagh Objeler
K406 (25/60) €20 B420C Var 1/1 3012 2012 1012/ - 08/9
K411 (25/60) €20 B420C var 1/1 3912 2012 1012/ - 1012/ - ©8/9
K412 (25/60) €20 B420C var 1/1 3012 2012 1012/ - 1012/ - 28/20/9
K417 (25/60) €20 B420C Var 1/1 2012 2012 1012/ - 08/9
3. KAT
K301 (135/30) €20 B420C War 1/1 4912 7012 2016 1012/ 1016 -/ 1014 208/13/7
K302 (135/30) €20 B420C Var 1/1 8012 7012 -/ 1014 3014/ - 208/13/7
K303 (135/30) €20 B420C Var 1/1 4012 7012 2016 418 / 3018 2018 / 2016 208/13/7
K304 (25/60) €20 B420C var 1/1 2012 2012 1012 1012/ - 1012/ - 28/20/9
K305 (25/60) €20 B420C Var 1/1 2012 2012 1912 112/ - 1016 / 1912 ©8/20/9
K307 (25/60) €20 B420C Var 1/1 2012 2012 1012 1612 / 1012 1012 / 1012 08/20/9
K308 (70/30) €20 B420C Var 1/1 4012 4012 1016 2012/ - 208/13/7
K309 (70/30) €20 B420C var 1/1 4012 4012 1016 208/13/7
K310 (25/60) €20 B420C Var 1/1 3912 2012 112/ - 1212/ - 08/20/9
K313 (25/60) €20 B420C Var 1/1 3012 2012 1012/ - 08/9
K314 (25/60) €20 B420C var 1/1 2912 2012 1012 1012/ - 28/20/9
K315 (25/60) €20 B420C war 1/1 3012 2012 1012/ 1012 2014 / 1012 28/9
K316 (25/60) €20 B420C Var 1/1 3012 2012 1?12/ - 2012/ - 28/9
K318 (90/30) €20 B420C Var 1/1 4912 5012 1016 1012 / 1012 2098/13/7
K319 (90/30) €20 B420C var 1/1 4912 5012 1016 1016 / 1012 -/ 1912 208/13/7
K320 (120/30) €20 B420C wvar 1/1 4012 6312 2014 2018 / 2014 1014 / 1014 208/13/7
K321 (25/60) €20 B420C Var 1/1 3012 2012 1012/ - 08/9
K322 (25/60) €20 B420C Var 1/1 2012 2012 1012 @8/20
K323 (25/60) €20 B420C War 1/1 312 2012 28/9
K324 (25/60) €20 B420C Var 1/1 2012 2012 1012/ - 08/9
K325 (30/60) €20 B420C Var 1/1 2012 2012 1912 1812/ - 28/9
K326 (20/60) €20 B420C var 1/1 2012 2012 1012 @8/20
K327 (30/60) €20 B420C Var 1/1 2012 2012 1012 1?12/ - 1212/ - 08/9
K328 (25/60) €20 B420C Var 1/1 3012 2012 2012/ - 1012/ - 08/9
K329 (25/30) €20 B420C Var 1/1 2012 2012 P8/15
3. KAT Rijit Bagh Objeler
K306 (25/60) €20 B420C Var 1/1 3012 2012 1916 / 1912 1912 / 1912 28/9
K311 (25/60) €20 B420C Var 1/1 3012 2012 1012/ - 1014/ - ©8/9
K312 (25/60) €20 B420C var 1/1 3012 2012 1014 / - 1012/ - 28/20/9
K317 (25/60) €20 B420C wvar 1/1 3012 2012 2014/ - o8/9
2. KAT
K201 (135/30) €20 B420C Var 1/1 4912 7012 2016 1016 / 1018 -/ 1014 208/13/7
K202 (135/30) €20 B420C var 1/1 8012 7012 -/ 1014 3018 / 1012 208/13/7
K203 (135/30) €20 B420C var 1/1 4012 7012 2016 5018 / 4016 3018 / 3016 20i8/13/7
K204 (25/60) €20 B420C Var 1/1 2012 2012 1012 1012/ - 1014 / 1012 28/20/9
K205 (25/60) €20 B420C Var 1/1 2012 2012 1012 1014 / 1012 1018 / 1012 28/20/9
K207 (25/60) €20 B420C Var 1/1 2012 2012 1912 1014 / 1812 1012/ 1012 8/20/9
K208 (70/30) €20 B420C Var 1/1 4912 4012 1016 2016 / 1012 - /1812 20i8/13/7
K209 (70/30) €20 B420C Var 1/1 4912 4012 1016 -/ 1912 1012 / 1612 208/13/7
K210 (25/60) €20 B420C Var 1/1 3012 2012 2012/ - 1014 / 1912 @8/20/9
K213 (25/60) €20 B420C Var 1/1 3012 2012 1912/ 1914 1018 / 1012 08/9
K214 (25/60) €20 B420C Var 1/1 2012 2012 1012 1612 / 1812 1012 / 1014 ©8/20/9
K215 (25/60) €20 B420C var 1/1 2012 2012 1018 / 1018 3014 / 3012 08/9
K216 (25/60) €20 B420C Var 1/1 3012 2012 1016/ - 2014/ - 08/9
K218 (90/30) €20 B420C Var 171 4012 5012 1016 1018 / 1016 208/13/7
K219 (90/30) €20 B420C Var 1/1 4912 5012 1016 2014 / 1012 1012 / 1012 208/13/7
K220 (120/30) €20 B420C var 1/1 4912 6012 2014 3018/ 3014 2014 / 1016 208/13/7
K221 (25/60) €20 B420C var 1/1 3012 2012 2012/ - 08/9
K222 (25/60) €20 B420C Var 1/1 2012 2012 1012 28/20
K223 (25/60) €20 B420C War 1/1 3012 2912 08/9
K224 (25/60) €20 B420C var 1/1 2012 2012 1012/ - 28/9
K225 (30/60) €20 B420C var 1/1 2012 2012 1012 1012 / 1012 08/9
K226 (20/60) €20 B420C Var 1/1 2012 2012 1012 28/20
K227 (30/60) €20 B420C War 1/1 2012 2012 1012 1812/ - 08/9
K228 (25/60) €20 B420C Var 1/1 3012 2012 2014/ - 1912/ - 28/9
K229 (25/30) €20 B420C Var 1/1 2012 2012 @8/15
2. KAT Rijit Diyaframa Bagli Objeler
K206 (25/60) €20 B420C Var 1/1 3012 2012 1018/ 1012 1014 / 1912 o8/9
K211 (25/60) €20 B420C Var 1/1 3012 2012 1614 / 1912 1018 / 1612 08/9
K212 (25/60) €20 B420C Var 1/1 3012 2012 1018 / 1812 1016 / 1012 08/20/9
K217 (25/60) €20 B420C var 1/1 3012 2012 1012 / 1012 3014 / 1016 28/9

Sekil 67.Mevcut kiris bilgileri (a)
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Kirig Materyal Sargi Donati Akma Ger./ Donati
Korozyon Garpani Diiz Montaj Pilye Sol flave sag flave Etriye
Ustte/Altta Ustte/Altta
1. KAT
K101 (135/30) €20 B420C Var 1/71 4912 7012 2016 2014 / 2014 1912 / 1016 208/13/7
K102 (135/30) €20 B420C Var 1/1 8012 7012 1912/ 1016 4018 / 3012 208/13/7
K103 (135/30) C20 B420C Var 1/1 4012 7012 2016 5018 / 4916 4018 / 3018 2@8/13/7
K104 (25/60) C20 B420C Var 1/1 2012 2012 1012 1912 / 1012 1016 / 1012 ©8/20/9
K105 (25/60) C20 B420C Var 1/1 2012 2012 1012 1016 / 1012 3012 / 1814 @8/20/9
K107 (25/60) C20 B420C Var 1/1 2012 2012 1012 2012/ 1016 1016 / 1016 @8/20/9
K108 (70/30) €20 B420C Var 1/1 4912 4012 1016 2018 / 1016 1012 / 1816 208/13/7
K109 (70/30) €20 B420C var 1/ 1 4912 4@12 1016 1012 / 1016 1018 / 1016 208/13/7
K110 (25/60) C20 B420C Var 1/1 3912 2012 2014 / 1012 1018 / 1012 @8/20/9
K113 (25/60) C20 B420C Var 1/1 3@12 2@12 1018 / 2014 3014 / 1016 @8/8
K114 (25/60) C20 B420C Var 1/1 20912 2012 1012 1016 / 1014 1018/ 2014 @8/20/9
K115 (25/60) €20 B420C var 1/1 20912 2012 3014 / 2016 3016 / 2018 98/8
K116 (25/60) C20 B420C Var 1/1 3012 2012 1018 / 1012 2016 / 1012 28/9
K118 (90/30) C20 B420C Var 1/1 4@12 5@12 1916 3014 / 2014 208/13/7
K119 (90/30) C20 B420C Var 1/1 4012 5012 1016 2016 / 1014 2014 / 1016 208/13/7
K120 (120/30) €20 B420C var 1/1 4912 6012 2014 3018 / 3014 3014 / 2014 208/13/7
K121 (25/60) C20 B420C Var 1/1 3012 2012 2014 / 1012 @8/9
K122 (25/60) C20 B420C Var 1/1 2012 2012 1912 08/20
K123 (25/60) C20 B420C Var 1/1 2@12 2@12 28/9
K124 (25/60) C20 B420C Var 1/1 2012 2012 1912/ - 28/9
K125 (30/60) €20 B420C Var 1/1 20912 2012 1012 1016 / 1814 @8/9
K126 (20/60) C20 B420C Var 1/ 1 2012 2012 1012 ©8/20
K127 (30/60) C20 B420C Var 1/1 2912 2@12 1912 1912 / 1@12 28/9
K128 (25/60) C20 B420C Var 1/1 3@12 2012 2016 / 1012 1912/ - @8/9
K129 (25/30) €20 B420C Var 1/1 2912 2012 08/15
1. KAT Rijit Diyaframa Bagh Olmayan Objeler
K106 (25/60) C20 B420C Var 1/1 3912 2012 3012/ 1014 2012 / 1016 @8/9
K111 (25/60) €20 B420C var 171 3912 2012 1918 / 1612 3012 / 1014 08/9
K112 (25/60) C20 B420C Var 1/1 3912 2012 3012/ 1014 2014 / 1014 ©8/20/9
K117 (25/60) C20 B420C Var 1/1 2012 2012 2014 / 2016 3016 / 3014 28/8
ZEMIN KAT
KZ01 (135/30) C20 B420C Var 1/1 4012 7012 2016 3012/ 3012 1014 / 20912 2(8/13/7
KZ02 (135/30) €20 B420C Var 1/1 7012 7012 1014 / 2012 5018 / 4P16 208/13/7
KZ03 (135/30) C20 B420C Var 1/1 4012 7012 2016 6018 / 4018 5018 / 4016 20@8/13/7
KZ04 (25/60) C20 B420C Var 1/1 2@12 2012 1912 1812 / 1812 1014 / 1914 ©8/20/9
KZ05 (25/60) C20 B420C Var 1/1 2912 2012 1012 1014 / 1014 2016 / 1016 08/20/9
KZ07 (25/60) €20 B420C var 1/1 2012 2012 1912 1218 / 2012 1018 / 1918 ©8/20/9
KZ08 (70/30) C20 B420C Var 1/1 4012 4012 1016 3018 / 2016 2014 / 2014 208/13/7
KZ09 (70/30) C20 B420C Var 1/1 4012 4@12 1016 20914 / 2914 2016 / 3@12 2@8/13/7
KZ10 (25/60) C20 B420C Var 1/1 312 2012 2016 / 1012 3012/ 1016 ©8/20/9
KZ13 (25/60) €20 B420C Var 1/1 3912 2012 20016 / 3014 3016 / 3012 a8/7
KZ14 (25/60) C20 B420C Var 1/1 2012 2012 1012 1018 / 1016 2016 / 3014 ©8/20/9
KZ15 (25/60) €20 B420C Var 1/1 2912 2014 2018 / 2018 3018 / 4014 @8/7
KZ16 (25/60) €20 B420C var 171 3012 2012 2014 / 1014 2016 / 1012 08/9
KZ18 (90/30) C20 B420C Var 1/1 4912 5012 1016 2018 / 3@12 208/13/7
K219 (90/30) C20 B420C Var 1/1 4012 5012 1016 3014 / 1016 2016 / 2@14 208/13/7
KZ20 (120/30) C20 B420C Var 1/1 4012 6012 2014 4018 / 3016 3018 /3014 208/13/7
Kz21 (25/60) €20 B420C var 1/1 3012 2012 2016 / 1812 98/9
KZ22 (25/60) €20 B420C Var 1/1 3012 2012 98/20
KZ23 (25/60) C20 B420C Var 1/1 2912 2012 o8/9
KZ24 (25/60) C20 B420C Var 1/1 2@12 20912 1912/ - @8/9
KZ25 (30/60) C20 B420C Var 1/1 20912 2012 1012 1018 / 1016 @8/9
KZ26 (20/60) 20 B420C Var 1/1 20912 2012 1012 08/20
KZ27 (30/60) C20 B420C Var 1/1 2912 2012 1012 1012 /1912 @8/9
KZ28 (25/60) C20 B420C Var 1/1 3@12 2@12 2916 / 1812 1912/ - 28/9
KZ29 (25/30) C20 B420C Var 1/1 2012 2012 08/15
ZEMIN KAT Rijit Diyaframa Bagh Of Objeler
KZ06 (25/60) C20 B420C Var 1/1 3912 2012 2016 / 1016 1018 / 2012 @8/9
KZ11 (25/60) €20 B420C Var 1/1 3912 2012 3012/ 1616 2016 / 1816 @8/9
KZ12 (25/60) €20 B420C Var 171 3012 2012 2016 / 1016 3012 / 16014 ©8/20/9
KZ17 (25/60) €20 B420C var 1/1 2912 2014 2016 / 3014 3018 / 3918 08/7
1, BODRUM
KB102 (30/65) €20 B420C Var 1/1 2912 3012 1016 3018/ 3018 -/ 2014 @8/20/9
KB103 (30/65) €20 B420C var 1/ 1 2012 3914 -/ 2014 5018 / 6018 08/5
KB104 (25/65) C20 B420C Var 1/1 2912 2014 1014 3016 / 3016 3018 / 2016 08/12/6
KB107 (25/65) C20 B420C Var 1/1 2@12 2014 1014 2018 / 3016 2018 / 3016 ©8/20/9
KB108 (25/65) C20 B420C Var 1/1 2016 2014 2018 / 3016 3014 / 3014 @8/8
KB109 (25/70) C20 B420C Var 1/1 2016 2014 3018 / 2018 1016 / 2012 @8/9
KB110 (25/70) C20 B420C Var 1/1 2016 20912 1016 / 2012 3018 /3014 28/9
KB111 (25/65) C20 B420C Var 1/1 2016 2014 2014 / 3014 3012 /3014 28/8
KB112 (25/65) €20 B420C Var 1/1 2@12 2@14 1014 3@12/ 3014 2018 / 3916 ©8/15/8
KB113 (25/65) C20 B420C Var 1/1 2012 2012 1014 3014 / 2016 2012 / 2014 08/20/9
KB114 (25/65) €20 B420C Var 1/1 2012 2012 1014 2012 / 2014 2014 / 3014 @8/20/9
KB115 (35/70) C20 B420C Var 1/1 2016 3016 1016 5018 / 3018 6018 / 3018 @8/15/7
KB116 (25/65) C20 B420C Var 1/1 2016 2914 4018 / 3018 4918 / 318 210/7
KB117 (25/65) C20 B420C Var 1/1 2912 2012 1014 3014 / 1016 -/ 1012 ©8/20/9
KB118 (25/65) C20 B420C var 1/1 2016 2012 -/ 1012 2012/ - 28/9
KB119 (25/65) C20 B420C Var 1/1 2016 2014 3018 / 3014 3018 / 3014 @8/6
KB120 (30/60) €20 B420C Var 1/1 20916 2014 3018/ 3016 4018 / 3018 @8/6
KB121 (25/65) €20 B420C var 171 2012 2012 1014 3016 / 3014 - /1012 ©8/20/9
KB122 (35/65) C20 B420C Var 1/1 2014 3014 1018 3018 / 2018 3016 / 3014 ©8/20/9
1. Rijit Bagh Objeler
KB105 (25/60) C20 B420C Var 1/1 2012 2014 3018/ 4018 4018 / 4018 28/5
KB106 (25/65) ‘ €20 B420C } var 1/1 2016 ‘ 2012 | ‘ 3014 / 3014 ‘ 3018/ 2016 | 08/9

Sekil 68. Mevcut kiris bilgileri (b)
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Kirigler Igin Donati Gerceklesme Katsayisi (Boyuna) 1
Kirigler icin Donati Gergeklesme Katsayisi (Enine) 1

Sekil 69.Kirisler i¢in gliclendirme segenekleri

Kolonlar icin Donati Gergeklesme Katsayisi (Boyuna) 1

Kolonlar Igin Donati Gergeklesme Katsayisi (Enine) 1

Sekil 70. Kolonlar igin guclendirme segenekleri

Kolon Materyal Sargi Donati Akma Ger./ | Donati
Korozyon Garpami | Majdr I Mingr Etriye
4. KAT
5401 (Poligon) €20 B420C var 1/1 16014 08/8/10/12
5402 (Poligon) €20 B420C var 1/1 16014 08/8/10/12
5403 (Poligon) €20 B420C var 1/1 12014 08/12/8/10/8
S404 (Poligon) €20 B420C var 171 29014 08/8/10/12
S405 (Poligon) €20 B420C var 1/1 26014 08/8/10/12
5406 (Poligon) €20 B420C var 1/1 12014 08/8/10/10
5407 (30/70) €20 B420C var 1/1 6014 8014 8/8/10/10
5408 (30/70) €20 B420C Var 1/1 6014 8014 £8/8/10/10
5409 (30/70) €20 B420C Var 1/1 6014 8014 08/8/10/10
4. KAT Rijit Diyaframa Bagli Olmayan Objeler
410 (Poligon) | C20 B420C [ var 1/1 14914 08/8/10/10
4. KAT
s411 (Paligon) C20 B420C var 1/1 14014 08/8/10/10
$412 (30/120) €20 B420C var 1/1 6014 18014 08/8/10/10
5413 (30/70) €20 B420C var 1/1 6014 8014 08/8/10/10
5414 (30/70) €20 B420C Var 1/1 6014 8014 08/8/10/10
5415 (Poligon) €20 B420C var 1/1 12014 08/8/10/10
3. KAT
S301 (Poligon) €20 B420C var 1/1 16014 08/8/10/12
S302 (Poligon) €20 B420C var 171 16014 08/8/10/12
303 (Poligon) €20 B420C var 1/1 15014 08/12/8/10/8
S304 (Poligon) €20 B420C var 171 29014 08/8/10/12
305 (Poligon) €20 B420C var 1/1 26014 08/8/10/12
S306 (Poligon) C20 B420C var 1/1 14014 08/8/10/10
5307 (30/70) €20 B420C var 1/1 6014 8014 08/8/10/10
S$308 (30/70) €20 B420C var 1/1 6@14 8014 08/8/10/10
5309 (30/70) €20 B420C var 171 6014 8014 08/8/10/10
3. KAT Rijit Diyaframa Bagli Olmayan Objeler
310 (Poligon) | €20 B420C [ Var 1/1 14014 08/8/10/10
3. KAT
S311 (Poligon) C20 B420C Var 1/1 14@14 08/8/10/10
312 (30/120) €20 B420C var 1/1 6014 18014 08/8/10/10
$313 (30/70) €20 B420C var 1/1 6014 8014 08/8/10/10
$314 (30/70) €20 B420C Var 1/1 6014 8014 8/8/10/10
S315 (Poligon) €20 B420C var 1/1 12014 08/8/10/10
2. KAT
S201 (Poligon) €20 B420C Var 1/1 16014 08/8/10/12
5202 (Poligon) €20 B420C var 171 16014 08/8/10/12
5203 (Poligon) €20 B420C Var 1/1 23014 08/12/8/10/8
5204 (Poligon) €20 B420C var 171 29014 08/8/10/12
$205 (Poligon) €20 8420C var 1/1 26014 08/8/10/12
5206 (Poligon) C20 B420C var 1/1 14014 08/8/10/10
5207 (30/70) €20 B420C var 1/1 6014 8014 08/8/10/10
5208 (30/70) €20 B420C Var 1/1 6014 8014 08/8/10/10
5209 (30/70) €20 B420C var 1/1 6014 8014 08/8/10/10
2. KAT Rijit Diyaframa Bagli Olmayan Objeler
5210 (Poligon) | C208420C | var 1/1 14014 068/8/10/10
2. KAT
5211 (Poligon) €20 B420C Var 171 14014 08/8/10/10
212 (30/120) €20 Ba20C var 1/1 6014 18014 8/8/10/10
5213 (30/70) €20 B420C Var 1/1 6014 8014 08/8/10/10
5214 (30/70) €20 B420C var 1/1 6014 8014 8/8/10/10
5215 (Poligon) €20 B420C Var 1/1 12014 08/8/10/10
1. KAT
$101 (Poligon) €20 B420C Var 1/1 20014 08/8/10/12
5102 (Poligon) C20 B420C var 1/1 16014 08/8/10/12
$103 (Poligon) €20 B420C var 1/1 40014 ©08/12/8/10/8
5104 (Poligon) C20 B420C var 1/1 29014 08/8/10/12
5105 (Poligon) C20 B420C var 1/1 26014 08/8/10/12
S106 (Poligon) €20 B420C Var 1/1 19914 08/8/10/10
5107 (30/70) €20 B420C var 1/1 8014 10014 08/8/10/9
5108 (30/70) €20 B420C Var 1/1 6014 8014 08/8/10/10
5108 (30/70) €20 B420C var 1/1 6014 10014 ©8/8/10/9
1. KAT Rijit Bagli Olmayan Objeler
5110 (Poligon) | C208420C | var 171 | 16014 08/8/10/10
1. KAT
5111 (Poligon) €20 B420C Var 1/1 17014 08/8/10/10
$112 (30/120) €20 B420C var 1/1 6014 18014 8/8/10/10
5113 (30/70) €20 B420C Var 1/1 6014 8014 £8/8/10/10
S114 (30/70) €20 B420C var 171 6014 8014 08/8/10/10
5115 (Poligon) €20 B420C Var 1/1 12014 08/8/10/10

Sekil 71. Mevcut kolon bilgileri (a)




Kolon Materyal ‘ Sargi Donati Akma Ger./ | Donati
Korozyon Carpani | Major Mindr Etriye
ZEMIN KAT
5715 (Poligon) C20 B420C var 1/1 16014 08/14/8/10/8
$Z14 (30/70) €20 B420C var 1/1 6014 8014 98/8/10/9
S713 (30/70) €20 B420C Var 1/1 6014 8014 08/14/8/10/10
SZ12 (30/120) ‘€20 B420C Var 1/1 6014 180914 ©8/8/10/10
SZ11 (Poligon) 20 B420C var 1/1 21014 08/8/10/10
ZEMIN KAT Rijit Diyaframa Bagli Olmayan Objeler
5710 (Poligon) | €20 B420C Var 1/1 24014 08/8/10/10
ZEMIN KAT
5209 (30/70) 20 B420C var 1/1 10014 14014 ©8/8/10/9
5208 (30/70) €20 B420C Var 1/1 6014 8014 ©8/8/10/10
5207 (30/70) €20 B420C Var 1/1 8014 14014 08/8/10/9
SZ06 (Poligon) €20 B420C var 1/1 25014 ©8/8/10/10
5205 (Poligan) €20 B420C Var 1/1 26014 08/8/10/12
5204 (Poligon) €20 B420C Var 1/1 29014 08/8/10/12
SZ03 (Poligon) €20 B420C var 1/1 41014 ©8/12/8/10/8
5202 (Poligon) €20 B420C Var 1/1 18014 ©8/8/10/11
5201 (Poligon) €20 B420C Var 1/1 20014 ©8/8/10/11
1. BODRUM
SB101 (Poligon) C20 B420C var 1/1 25014 ©08/8/10/12
$B102 (Poligon) €20 B420C Var 1/1 27014 ©8/8/10/12
SB103 (Poligon) €20 B420C var 1/1 42014 08/8/10/8
SB104 (Poligon) €20 B420C Var 1/1 34014 ©8/8/10/12
SB105 (Poligon) €20 B420C var 1/1 42014 08/8/10/12
SB106 (Poligon) €20 B420C Var 1/1 30014 ©08/8/10/10
SB107 (30/70) €20 B420C var 1/1 8014 14014 08/8/10/10
SB108 (30/70) €20 B420C Var 1/1 6014 8014 ©8/8/10/10
SB109 (30/70) €20 B420C var 1/1 10014 14014 08/8/10/10
SB110 (Poligon) €20 B420C Var 1/1 28014 08/8/10/10
SB111 (Poligon) €20 B420C var 1/1 34014 ©08/8/10/10
SB112 (30/120) €20 B420C Var 1/1 6014 18014 ©8/8/10/10
$B113 (30/70) €20 B420C Var 1/1 6014 8014 08/8/10/10
$B114 (30/70) €20 B420C Var 1/1 6014 8014 ©08/8/10/10
SB115 (Poligon) €20 B420C Var 1/1 23014 ©8/6/10/10

Sekil 72. Mevcut kolon bilgileri (b)

Ve = de + (Mpi + ij)/’n r Ve < O.85bwd,/fck
Ve Vr, Mpi = 1.4Mri , Mpj = 1.4M:j

In, bw, d : Kiris temiz agiklidi, genisligi, faydall yuksekligi
fo : Betonun karakteristik silindir basing dayanmmi

Yén (+ / -) : Sagdan ve soldan ylkleme

Vayi, Vayi @ Kirisin herhangi bir kesitinde

disey yiklerde meydana gelen basit kiris

kesme kuvveti

M. .M. : Kirisin sol ucu i ve sad ucu j'deki

kolon yizinde fcd, fyd’ye gére hesaplanan
pozitif ya da negatif tasima gict momenti

Vei, Vej : Kiris enine donati hesabinda esas
alinan kesme kuvveti

V; : Kiris kesitinin kesme dayanimi

!

Vayi Vay

ﬁ{:
Mp{ = 1.4M: MPI' = 14M’7
E - \\ :

i

| K
i !

/

AN
\\ (M_Dl +Mp))/l’n ,’/

Sekil 73.Performans analizi kiris siineklik 6zellikleri




Adlar Ug Ve Hesabi TEDY 2018 7.4.5.2
Kirigler In |Sol / Sad vay(i/i) Mp- Mp+ Ve+ Ve- Ve Ve vr 0.85 bwd - fck Agiklama
G'+Q'+E(Ra=1)
[m] [ [tfm] [tfm] [x] [t [t [t [x] [t
4. KAT
KaD1 4.46 Sol 7.02 4.96 9.55 10.27 3.77 8.26 B.71 47.22 136.06 Sunek
135/ 30 Sed 7.03 4.96 9.55 10.28 378 8.71 W i h
KaD2 164 Sol 322 7.63 9.55 12.95 -6.51 7.16 716 47.22 136.06 Siinek
135/ 30 saj 253 6.43 7.32 12.26 -7.20 4.63 W J
K403 6.11 Sol 10.42 6.82 13.02 13.52 732 11.06 11.53 47.22 136.06 Siinek
135/ 30 Sai 10.83 5.93 10.72 13.93 7.72 11.53 i h
KaD4 4.26 Sol 2,15 3.99 7.81 4.92 -0.62 4.90 5.21 29.35 54.27 Siinek
25/ 60 Sad 2.79 3.99 5.92 5.56 0.02 5.21 N N b
K405 4.11 Sol 4.13 3.99 7.81 7.00 1.25 8.9z 7.58 29.35 54.27 Siinek
25/ 60 Safj 4.71 3.09 7.81 7.58 1.83 9.62 V \
K407 3.20 Sol 0.73 3.99 5.92 3.82 -2.37 4.55 5893 29.35 54.27 Sinek
25/ 60 Sad 2.83 3.99 5.92 5.93 -0.26 6.32 N i Y
Kans 2.60 Sol 455 3.66 5.22 8.55 0.56 6.98 7.82 36.70 70.55 Siinek
70/ 30 Saf 5.45 366 6.72 9.45 1.46 7.82 N i
KAD9 2.52 Sol 3.57 366 6.72 7.68 -0.55 5.77 5.77 36.70 70.55 Sunek
70/ 30 Saf 347 3.66 5.22 7.59 =0.64 5.64 o y b
K410 3.16 Sel 2.42 5.92 5.92 6.17 -1.33 6.28 6.17 29.35 54.27 Siinek
25/ 60 59 1.09 5.92 5.92 4.84 -2.66 4.78 ol i !
Ka13 1.50 Sl -0.75 5.92 5.92 7.13 -8.63 6.48 816 29.35 54.27 Stnek
25/ 60 Saj 2.42 5.92 5.92 10.30 -5.46 8.16 N N
Ka14 4.26 Sol 234 3.99 7.81 5.11 -0.43 5.158 5.42 29.35 54.27 Siinek
25/ 60 Saj 2.65 3.99 5.92 5.42 -0.12 5.45 J |
Ka1s 1.86 Sol 3.14 3.99 5.92 B.46 -2.18 B.39 B.39 29.35 54.27 Sunek
25/ 60 Sed 0.24 3.99 5.92 5.56 -5.08 5.26 Ay A Y
K41 2.80 Sol 1.74 3.09 5.92 5.81 -2.32 4.68 468 29.35 54.27 Siinek
25/ 60 Sa 137 3.00 7.40 5.44 -2.68 4.52 N N
K418 4.08 Sol 4.26 3.69 6.14 7.08 1.44 5.38 7.13 39.94 90.70 Sinek
90/ 30 Saf 5.36 4.58 7.86 9.18 3.54 7.13 + V y
K419 3.93 Sol 453 369 614 7.87 2.00 6.25 8.65 39.94 90.70 Siinek
90/ 30 Sad 6.02 4.58 7.86 8.96 3.08 8.65 + o 3
K420 5.69 Sol r.o08 4.62 8.78 9.43 472 8.69 B.69 4479 120.94 Sinek
120 / 30 Saf 4.84 4.52 7.92 7.19 2.48 7.21 3 o
K424 1.25 Sol o o o 5.23 5.23 5.23 29.35 54.27 Siinek
25/ 60 Sad 0 0 0 5.23 5.23 i v b
Kazs 1.95 Sol 648 5.92 7.40 13.30 -0.33 9.60 9.60 29.35 54.27 Stnek
25/ 60 Saf -4.31 5.92 5.92 2.51 -11.13 7.43 N
4. KAT Rijit Bagh Objeler
K406 2.60 Sol -0.60 5.92 7.81 4.68 -5.88 4.21 6.91 29.35 54.27 Sinek
25/ 60 Saf 3.49 5.92 5.92 8.77 =1.79 6.91 ¥ y
Ka11 2.51 Sol 1.12 5.92 5.92 5.85 -3.60 4.78 4.78 29.35 54.27 Siinek
25/ 60 Sad 1.66 5.92 5.92 6.39 -3.06 4.62 N i b
Ka12 2.81 Sol 169 5.92 5.92 5.91 -2.53 5.80 5.80 29.35 54.27 Sinek
25/ 60 Saf 143 502 5.2 5.65 -2.79 5.30 V %
K417 1.67 Sol 018 399 5.92 6.10 -5.74 5.30 5.36 29.35 54.27 Siinek
25/ 50 Saf 1.68 3.99 5.92 7.60 =4.24 5.36 N b
3. KAT
K3iDl 4.46 Sol 743 5.33 10.41 10.88 3.99 9.63 9.63 47.22 136.06 Siinek
135/ 30 Sl 6.28 4.96 9.55 9.72 2.84 9.31 N y N
K302 1.64 Sol 1.06 8.51 9.55 12.24 -10.21 9.99 11.25 47.22 136.06 Sinek
135/ 30 Sal 4.56 7.32 10.01 15.83 -6.72 11.25 y y y
K303 6.11 Sol 10.24 9.72 17.03 14.16 6.32 11.75 12.13 47.22 136.06 Siinek
135/ 30 Sal 10.55 6.92 13.37 14.46 5.63 12.13 J N \
K304 4.26 Sol 167 3.99 7.81 4.44 -1.10 5.60 5.40 29.35 54.27 Stnek
25/ 60 Saf 263 3.09 7.81 5.40 -0.14 6.11 J N y
K305 4.11 Sol 3.99 399 7.81 7.3 0.65 12.17 7.53 29.35 54.27 Siinek
25/ 50 Saf 4.19 5.92 9.26 7.53 0.84 12.58 W i Y
K307 3.20 Sol n.ge 5.92 7.81 5.27 -3.31 6.63 6.39 29.35 54,27 Sinek
25/ 60 Saf 2.10 5.92 7.81 6.39 -2.19 7.72 J J \
King 2.60 Sol 4.89 366 6.91 8.96 0.83 9.83 B.96 36.70 70.55 Siinek
70/30 Saf 4.49 3.66 6.72 8.55 0.42 9.72 o A 3
K309 2.52 Sol 313 3.66 672 7.25 -0.98 7.88 7.84 36.70 70.55 Siinek
70730 Sai 3.72 3.56 5.22 7.84 -0.39 8.27 y Y Y
K310 3.16 Sol 150 5.92 5.92 5.25 -2.25 7.67 5.29 29.35 54.27 Stnek
25/ 60 Sed 1.54 5.92 5.92 5.29 -2.21 7.02 A “ N
K313 1.50 Sol -1.80 5.92 5.92 6.08 -9.68 13.03 11.12 29.35 54.27 Siinek
25/ 60 Saf 3.25 502 5.492 11.12 483 14.47 J J |
K314 4.26 Sol 1.75 3.99 7.81 4.52 -1.02 5.82 537 29.35 54.27
25/ 60 Sal 2.60 3.99 5.92 5.37 -0.17 6.40 N J
K315 1.86 Sol 181 7.81 7.81 10.92 -7.30 13.74 10.92 29.35 54,27
25/ 60 Saj 120 7.81 a.15 10.40 -7.81 12.31 J g y
K316 2.80 Sol 1.62 5.92 5.92 6.53 -3.28 7.25 6.53 29.35 54.27 Sinek
25/ 60 Saf 1.07 5.92 7.81 5.98 -3.83 7.14 Y i A
K318 4.09 Sol 423 3.59 614 7.25 1.20 6.06 7.53 39.94 90.70 Siinek
90/ 30 saj 6.09 4.58 8.70 9.12 3.06 7.53 N y y
K319 3.93 Sol 5.01 4.58 7.67 8.18 1.85 7.41 B.46 39.94 90.70 Sunek
90/ 30 B 5.29 4.58 7.86 B.46 213 9.71 4 N y
K320 5.69 Sol 7.45 6.16 11.75 10.38 4.52 10.00 10.00 4479 120.94 Siinek
120/ 30 Saf 5.51 4.94 9.09 8.44 2.58 10.14 W i Y
K324 1.25 Sol 0 (1] 1] 4.71 4.71 4.71 29.35 54,27 Stnek
25/60 Sef 0 0 0 4.71 4.71 J + N
Kizg 1.95 Sol 4.91 5.92 7.81 11.94 =212 11.21 11.21 29.35 54.27 Siinek
25/ 50 Saf -3.03 5.92 5.92 4.00 -10.06 5.33 3
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Adlar Ug Ve Hesabi TBDY 2018 7.4.5.2
Kirisler | In |Sol / Sag[ Vdy(ifi) Mp- Mp+ Ve+ Ve- Ve Ve vr 0.85 bwd +fck | Agiklama
G'+Q'+E(Ra=1)
[m] [tf] [tfm] [tfm] [tf] [xf] [¢] [xF] [t] [&]
3. KAT Rijit Diyaframa Bagli Olmayan Objeler
K306 260 [ sol -0.40 7.81 9.26 6.17 -6.96 6.72 8.86 29.35 54.27 Siinek
25/ 60 saj 290 7.81 7.81 9.47 -3.66 8.86 A J \
K311 251 |  Sol 0.79 5.92 5.92 5.79 -4.21 7.27 6.63 29.35 54.27 Siinek
25/ 60 sag 1.62 5.92 6.61 6.63 -3.38 7.19 v N J
K312 281 | Sol 1.49 5.92 6.61 5.95 -2.98 8.00 5.95 29.35 54.27 Siinek
25/ 60 say 121 5.92 5.92 5.68 -3.25 7.37 v y J
K317 167 | Sol -1.46 5.92 5.92 7.55 -10.46 11.21 1208 | 29.35 54.27 Siinek
25/ 60 sag 3.07 5.92 9.15 12.08 -5.94 12.82 i + 4
2, KAT
K201 4.46 |  Sol 7.28 5.76 11.08 10.87 3.69 10.20 1020 | 47.22 136.06 Siinek
135/ 30 say 6.43 4.96 9.55 10.02 2.84 10.06 V \ J
K202 164 | Sol 1.89 8.51 9.55 14.55 -10.76 14.48 1448 | 47.22 136.06 Sinek
135/ 30 sag 3.73 8.20 12.28 16,39 -8.93 14.25 y J 4
K203 611 | Sol 10.23 10.03 18.81 14.69 5.76 12.52 1201 | 47.22 136.06 Siinek
135/ 30 sad 10.56 8.49 15.22 15.02 6.09 12.91 V 3 J
K204 426 | sol 167 3.99 7.81 5.03 -1.69 6.85 5.99 29.35 54.27 Sinek
25/ 60 sag 263 5.92 10.32 5.99 -0.74 7.35 y \ g
K205 411 Sol 3.88 5.92 10.32 7.83 -0.08 14.83 8.18 29.35 54.27 Sunek
25/ 60 a3 423 5.92 10.12 8.18 0.27 15.39 J \ J
K207 320 | Sol 0.99 5.92 8.49 5.49 -3.51 8.62 6.59 29.35 54.27 Siinek
25/ 60 S8 2.09 5.92 7.81 6.59 241 9.69 v 3 J
K208 260 | Sol 4.78 4.54 8.18 9.67 -0.12 11.49 9.67 36,70 70.55 Siinek
70/ 30 Sali 4.51 454 6.72 9.40 -0.38 11.36 v y \
K209 252 Sol 333 454 6.72 7.79 114 9.52 7.99 36.70 70.55 Siinek
70/ 30 Saj 353 454 6.07 7.99 -0.94 9.65 N 3 J
K210 316 | Sol 1.59 5.92 7.81 6.54 -3.36 9.66 6.54 29.35 54.27 Siinek
25/ 60 saj 1.44 7.81 6.61 6.39 -3.50 8.92 \ 3 v
K213 150 | Sol -1.61 8.49 7.81 9.54 -12.76 18.69 1421 | 20.35 54.27 Siinek
25/ 60 Say 3.06 7.81 8.28 14.21 -8.10 2014 v y |
K214 426 | Sol 176 5.92 7.81 5.15 -1.62 7.09 597 29.35 54.27 Siinek
25/ 60 say 258 6.61 7.81 5.97 -0.80 7.63 v 3 J
K215 1.86 |  Sol 1.90 8.28 10.12 12,58 -8.79 18.66 1258 | 20.35 54.27 Siinek
25/60 saj 1.21 9.66 11.62 11.89 -9.48 17.19 y 3 |
K216 280 | sol 1.56 5.92 7.40 6.95 -3.82 9.12 6.95 29.35 54.27 Siinek
25/ 60 saj 113 5.92 9.15 6.52 -4.25 9.08 A 3 \
K218 4.09 | Sal 4.5 3.69 6.14 7.43 0.87 6.45 8.04 39.54 90.70 Siinek
90/30 say 6.16 527 9.73 9.44 2.88 8.04 V v \
K219 303 | Sol 4.88 4.58 8.46 8.26 151 8.01 8.89 39.94 90.70 Siinek
90/30 say 5.51 4.58 8.70 8.89 213 10.78 \‘ + 4
K220 5.69 | Sol 7.29 7.36 13.60 10,62 3.97 10.75 1062 | 44.79 120.94 Siinek
120/ 30 sag 5.1 532 10.26 8.44 1.79 11.67 y Y J
K224 125 | Sol ) ) [ 4.95 4.95 4.95 29.35 54.27 Siinek
25/60 sy ° 0 0 4.95 4.95 v V ¥
K228 195 | sol 5.38 5.92 9.15 13.09 -2.34 13.77 13.09 | 29.35 54.27 Slnek
25/ 60 say -3.50 5.92 5.92 4.22 -11.21 11.89 y \ J
2, KAT Rijit Diyaframa Bagh Olmayan Objeler
K206 260 | Sol -0.32 7.81 10.12 6.58 -7.22 8.75 8.72 29.35 54.27 Stinek
25/ 60 sag 2.82 7.81 8.49 9.72 -4.08 10.81 V o J
K211 251 | sal 0.84 7.81 6.61 7.26 -5.58 9.61 7.99 29.35 54.27 Sinek
25/ 60 saj 1.57 7.81 8.28 7.99 -4.85 9.49 y \ g
K212 28| sol 1.51 7.81 8.28 7.24 -4.22 9.58 7.24 29.35 54.27 Siinek
25/ 60 Sa§ 1.19 7.81 7.40 6.93 -4.54 8.96 N R
K217 1.67 Sol -0.99 7.81 7.81 10.63 -12.60 15.66 14.21 29.35 54.27 Slinek
25/ 60 sag 2,60 9.26 11.62 14.21 -9.01 17.27 y 4
1, KAT
K101 4.4 Sol 7.15 6.18 11.88 11.01 3.29 10.62 10.62 47.22 136.06 Sunek
135/ 30 Saj 6.56 533 10.41 10.42 2.71 10.59 N 3 J
K102 164 | Sol 2.29 8.88 10.41 16.31 -11.73 18.43 17.35 | 47.22 136.06 Siinek
135/ 30 sa8 3.34 9.93 14.15 17.35 -10.68 17.81 v \ |
K103 611 | Sol 1017 10.03 18.81 14,84 5.50 13.01 1346 | 47.22 136.06 Siinek
135/ 30 saj 10.62 9.72 17.03 15.28 5.95 13.46 N 3 A
K104 4.26 | Sol 1.76 5.92 7.81 5.75 -2.23 7.87 653 29.35 54.27 Siinek
25/ 60 saj 254 5.92 11.08 6.53 -1.45 8.28 4 \ J
K105 411 |  Sol 3.82 5.92 11.08 8.12 -0.49 17.24 854 29.35 54.27 Siinek
25/ 60 Say 423 6.61 11.48 8.54 -0.07 17.87 v \ N
K107 320 | Sel 0.93 7.40 9.66 6.26 -4.40 10.27 7.48 29.35 54.27 Siinek
25/ 60 a3 215 7.40 9.26 7.48 -3.18 11.36 v v J
K108 260 | Sol 462 522 894 10.07 -0.82 12.78 1008 | 36.70 70.55 Siinek
70/ 30 saj 4.64 5.22 7.55 10.08 -0.81 12.73 \ 3 v
K109 252  sol 336 5.22 7.55 8.42 -1.70 10.78 855 36.70 70.55 Siinek
70/ 30 saj 349 522 7.12 8.55 -1.57 10.90 \‘ 3 4
K110 316 | Sol 177 7.81 9.15 2.14 -3.61 11.31 7.14 29.35 54.27 Siinek
25/ 60 Say 127 7.81 8.28 6.64 -4.10 10.48 v v J
K113 150 | Sol -1.38 10.98 10.12 13.66 -16.41 23.95 1786 | 3192 54.27 Stnek
25/60 say 283 9.26 11.62 17.86 -12.21 2539 y J J
K114 4.26 | sol 1.81 6.61 9.26 6.14 -2.51 8.07 6.86 29.35 54.27 Siinek
25/ 60 saj 253 9.15 10.12 6.85 -1.79 8.57 y J J
K115 186 |  Sol 212 10.68 13.39 15.95 -11.71 23.48 1595 | 3182 54.27 Siinek
25/ 60 sag 0.98 12.37 13.83 14.81 -12.84 2184 \ 3 y
K116 2.80 | Sol 143 7.81 8.28 8.03 -5.18 10.84 8.03 29.35 54.27 Siinek
25/60 say 1.27 7.81 10.68 2.87 -5.33 10.96 y y J
K118 4.09 | sol 4.10 3.69 6.14 2.74 0.46 6.73 8.37 39.94 90.70 Siinek
1, KAT (Devami ...)
90/ 30 sag 6.21 6.09 11.21 9.86 2.57 8.37 \ \
K119 393 | Sol 4.78 4.80 9.16 8.60 0.96 8.45 8.52 39.94 90.70 Siinek
90/ 30 sag 5.70 5.27 10.12 9.52 1.88 11.54 y \ g
K120 5.69 | Sol 7.14 7.36 13.60 10.61 3.67 11.21 1061 | 4479 120.94 Slnek
120/ 30 4.99 6.16 11.40 8.46 1.52 13.38 v y J
K124 1.25 o o o 5.13 5.13 5.13 29.35 54.27 Sanek
25/60 0 [ 0 5.13 5.13 N N 4
K128 1.95 557 7.81 10.68 14,07 -292 15.98 1407 | 29.35 54.27 Stinek
25/ 60 -3.69 5.92 5.92 4.80 -12.19 14.10 v 3 J
1, KAT Rijit Olmayan Objeler
K106 2.60 -0.18 8.49 11.48 7.79 -8.15 10.56 10.66 29.35 54.27 Sanek
25/ 60 268 9.26 9.66 10.66 -5.29 12.42 N v y
K111 2.51 098 781 8.28 7.96 -5.99 11.74 841 29.35 54.27 Slinek
25/ 60 143 8.49 9.66 8.41 -5.54 11.50 v v N
K112 2.81 1.52 8.49 9.66 7.99 -4.94 10.91 7.99 29.35 54.27 Sunek
25/ 60 1.18 8.49 9.15 7.64 -5.29 10.33 o) \ S
K117 1.67 -0.55 10.68 10.98 14.09 -15.19 20.53 1680 | 31.92 54.27 Siinek
25/ 60 216 11.62 13.83 16.80 -12.48 2175 \ 3 y
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Adlar uUg Ve Hesab TEDY 2018 7.4.5.2
Kirigler In |Sol / Sad vay(i/j) Mp- Mp+ Ve+ Ve- Ve Ve vr 0.85 bwd fck | Agiklama
G'+Q'+E(Ra=1)
[m] [tf] [tfm] [tfm] [tf] [tf] [tf] [tf] [tf] [tf]
ZEMIN KAT
Kz01 446 | so 6.86 6.43 12.11 10.82 2.91 10.70 1080 | 47.22 136.06 Siinek
135/ 30 Saj 6.85 5.53 10.72 10.80 2.90 10.99 N J v
KZ02 164 | Sa 344 8.20 10.72 18.16 -11.29 22.35 1816 | 47.22 136.06 Siinek
135/ 30 Saf 2.19 12.58 15.99 16.91 -12.54 19.98 N A N
K203 611 | so 10.09 11.64 20.55 15.00 5.00 13.78 1433 | 4722 136.06 Siinek
135/ 30 saj 10.69 10.03 18.81 15.70 5.69 14.33 N 4 N
KZo4 4.26 Sol 195 5.92 7.81 5.76 -1.B6 8.82 6.16 29.35 54.27 Sinek
25/ 60 Saij 2.35 6.61 10.32 6.16 -1.47 898 " W W
KZ05 411 | so 3.72 6.61 10.32 8.37 -0.92 18.56 5.90 29.35 54.27 Siinek
25/ 60 S8 4.26 7.40 12.46 8.50 -0.39 18.25 N J ¥
K207 320 sa 0.89 7.81 10.12 6.64 -4.86 11.56 7.94 2935 54.27 Siinek
25/ 60 Saf 2.19 8.28 10,12 7.94 -3,56 12.61 J d T
KZ08 260 | sa 428 6.72 10,59 10.71 -2.15 14.13 1133 | 3670 70.55 Siinek
70/ 30 S8 490 6.02 8.94 11.33 -1.53 14.24 N V J
KZ09 252 | sa 3.50 6.02 8.94 9.53 -2.52 12.00 9.53 36.70 70.55 Siinek
70/ 30 Sa 3.35 6.28 8.18 9.37 -2.67 11.98 J J J
KZ10 216 | sa 2.00 7.81 10.68 8.32 -4.31 12.53 8.32 29.35 54.27 Siinek
25/ 60 saj 1.03 9.26 9.66 7.35 -5.28 11.58 y J v
KZ13 150 | Sa -0.88 13.39 12.46 17.23 -18.98 27.81 2043 | 35.24 54.27 Siinek
25 / 60 Sad 2.32 11.48 13.83 20.43 -15,78 36,26 N V N
KZ14 426 | so 1.97 7.40 10.12 7.08 -3.13 8.96 7.48 29.35 54.27 Sitinek
25/ 60 Saj 238 11.62 12.46 7.48 -2.73 9.25 N 4 N
KZ15 1.B6 Sol 2.56 12.37 15.35 18.56 <13.45 26.94 1B.56 35.24 54.27 Sinek
25/ 60 Saf 0.55 14.02 17.45 16.55 -15.46 24.84 Yy o N
KZ16 280 | S 1.29 8.49 9.15 8.13 -5.56 11.56 8.25 29.35 54.27 Siinek
25/ 60 sa§ 141 7.81 10.68 8.25 -5.44 11.79 v { v
KZ18 4.09 Sol 4.03 3.69 6.14 7.89 .16 6.90 B.62 3994 90.70 Sinek
90/ 30 Safj 6.29 .34 12.12 10.15 242 .62 W d W
KZ19 303 | sd 4.59 5.27 9.59 8.82 0.35 8.70 1024 | 3994 50.70 Siinek
90/ 30 Sag 6.00 6.0% 11.37 10.24 177 12.13 v -. v
KZ20 569 | So 6.89 845 15.41 10.89 2.89 11.74 1089 | 4479 120.94 Siinek
120/ 30 Sai 4.70 7.36 13.60 8.70 0.70 13.92 { v v
KZ24 125 | sa 0 [] [ 5.20 5.28 5.29 29.35 54.27 Siinek
25/ 60 sa§ a 0 [ 5.29 5.29 y + v
KZ28 195 | So 6.00 7.81 10.68 14.50 -2.49 17.13 14.50 | 29.35 54.27 Siinek
25/ 60 Sai -4.12 5.92 5.92 4.37 12,62 15.25
ZEMEN KAT Rijit Bagh Objeler
KZOG 260 | Sa [} 9.26 12.46 8.51 -8.51 11.72 1101 29.35 54.27 Siinek
25/ 60 sa§ 2.50 9.66 10.12 11.01 -6.01 13.32 y V
KZ11 251 | S 1.04 9.26 9.66 8.99 -6.92 13.27 9.33 29.35 54.27 Siinek
25/ 60 Saj 138 9.26 10.68 9.33 -6.58 13.10
KZ12 2,81 Sol 146 9.26 10.68 B.2B -5.37 11.30 B.28 29.35 54.27 Sinek
25 / 60 saj 1.24 8.49 9.66 8.07 -5.58 10.90 | N
K217 167 | Sa 0.25 11.62 13.73 18.15 -17.66 24.32 1927 | 35.24 54.27 Siinek
25/ 60 Saf 137 16.25 17.45 19.27 -16.54 24.53
1.
kB102 | 436 | sa 4.96 18.09 23.30 13.30 -339 10.88 1088 | 3382 70.94 Siinek
30/ 65 Saf 4.06 10.09 18.31 12.41 -4.28 10.37 + ] ]
KB103 1.49 Sol 0.31 10.09 18.31 3293 -32.30 20.48 2068 51.76 70.94 Sinek
30/ 65 Sad 2.00 30.28 30.00 34.61 -30.62 20.68 J v
KB104 | 426 | Sso 3.30 15.16 19.07 11.94 -5.33 10.06 1010 | 4313 59.11 Sinek
25/ 65 saf 3.40 11.68 21.62 12.04 -5.23 10.10 v ¥ Ry
KB107 316 Sol 2.66 15.16 17.53 13.02 -7.69 11.56 1161 3192 $9.11 Siinck
25/ 65 Sad 297 15.16 17.53 13.32 -7.38 11.61 v v v
KB108 251 | Sd 2.07 18.09 17.53 16.45 -12.32 13.27 13.27 | M2 59.11 Siinek
25/ 65 sag 2.07 15.74 17.94 16.45 -12.31 13.11 v ¥ Y
KE109 260 | So 2.41 18.00 20.89 15.32 10,51 14.94 14.94 34,49 63.96 Siinek
25/ 70 saj 191 12.69 14.73 14.83 -11.00 14.96 y J v
KB110 251 | Sa 1.86 12.69 14.73 14.66 -10.95 14.44 1450 | 34.49 63.96 Siinek
25/ 70 sa§ 2.33 17.13 19.43 15.13 -10.48 14.50 { N
KB111 260 | S 235 15.74 17.94 15.31 -10.60 15.11 1525 | .72 59.11 Siinek
25/ 65 saj 277 15.74 14.68 15.73 -10.18 15.25
KB112 320 | Sa 2.68 12.73 14.68 12.14 -6.77 13.04 12.51 M.72 59.11 Siinek
25/ 65 Saf 3.06 15.16 17.53 12.51 -6.40 13.44 y o ¥
KB113 4.26 Sol 392 11.68 15.37 9.95 -2.10 10.85 1048 3192 59.11 Sinek
25/ 65 Sad 4.46 10.01 13.98 10.48 -1.57 11.02
KB114 411 s 4.47 10.01 13.98 11.27 -2.34 10.11 1011 | 3192 59.11 Siinek
25/ 65 Saf 3.78 12.73 17.94 10.58 -3.03 9.81 \' \- W
kB11s | 612 | sa 10.22 23.17 9.13 21.07 -0.64 19.45 2256 | 4552 89.54 Sinek
35/70 Sad 11.70 23.17 43.26 22.56 0.84 24.46 v y v
KB116 186 | sa 1.83 20.68 23.19 25.38 -21.73 25.17 2547 | 5454 59.11 Siinek
25/ 65 Saj 2.52 20.68 23.18 26.07 -21.04 22.19 v ¥ R
KB117 | 447 | Sa 6.55 8.08 15.37 11.44 167 9.98 2.98 31.92 $9.11 Sinek
25/ 65 Sag 4.67 6.47 7.22 9.55 -0.22 8.19 v v v
KB119 280 | So 411 15.74 19.17 16.58 -8.36 16.71 1744 | 433 59.11 Siinek
25/ 65 Sa§ 4.97 15.74 19.17 17.44 -7.50 18.15 | v
KB120 168 | So 0.68 16.75 17.75 23.52 -22.16 23.47 2426 | 4L40 65.12 Siinek
30/ 60 Saj 2.01 19.17 21.52 24.84 -20.83 24.26 y J v
KB121 390 | So 5.75 12.73 17.73 1195 -0.46 11.04 1104 | 3192 59.11 Siinek
25/ 65 Safj 4.47 647 7.22 10.67 -1.73 10.12 y ¥ ¥
KB122 567 | So 8.68 15.25 26.51 15.90 1.46 15.80 1580 | 3571 82.76 Siinek
35/ 65 saj 7.98 14.41 23.88 15.21 0.76 15.27 y
1. Rijit Bagh Objeler
KB10S e 0.83 19.92 19.66 28.09 -26.43 19.22 1938 | 4585 54.27 Siinek
25 / 60 saj 0.86 19.92 21.06 28.12 -26.40 19.38 N J N
KB106 281 sa 1.69 15.74 17.94 13.65 -10.28 10.24 1024 | 3182 59.11 Siinek
25/ 65 Saf 1.56 14.73 17.84 13.52 -10.41 10.09 Y o v
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Ve=(Ma+Mu) / In

Mpi=1.4M:i , Mp=1.4Mr;

Vesv,

Ve < 0.85Aw ([

I : Kolonun kirisler arasinda kalan serbest
yuksekligi

fac: Betonun karakteristik silindir basing dayanimt

Aw: Kolon enkesiti etkin gbvde alani

M. My : Kirisin sol ucu i ve sag ucu j'deki
kolon yiziinde fcd, fyd'ye gbre hesaplanan
pozitif ya da negatif tasima glici momenti

Ma, Mi: Kolonun serbest ylksekliginin alt
ve Ust ucunda, kolon kesme kuvvetinin
hesabinda esas alinan moment

V. : Kolon enine donatr hesabinda
esas alinan kesme kuvveti

Vr : Kolon kesitinin kesme dayanimi

s M:'nin hesaplanmasr M. hesaplanmasi
=
43| Kolon ust ucunda Kolen dst ucunda Kolon alt ucunda Kolon alt ucunda
X| penk. 7.3 n Denk. 7.3 in Denk. 7.3 'an Denk. 7.3 'tin
ey durumu durumu || sadlanmast durumu | sadlanmamas: durumu
~
£
[ S
My=Mpy~Tl
e My=M = Ma
A =2 v
- c O
H 21 H Mpi
i I Mp=Mpi+Mpj I Mo=Mpi+Mp;
Mea@ . Mratid
M= et P Me= oMy P
Mra: (inci kat kolon Ust ucunda Bolom 3 ve Bolum 4’e gére bulunan moment
Muat): flinci kat kolon Ust ucunda BélUm 3 ve Bslim 4'e gére bulunan moment

Sekil 77.Performans analizi kolon stineklik 6zellikleri

Kolon Yén Ve Hesabi TBDY 2018 7.3.7.5
Plan | Dis. FMp Mhu/Mha |Mhu/Mha(i+1)| Mu/Ma Ve Ve vr 0.85Aw \fck | Agiklama
G'+Q'+E(Ra=1)
[tfm] [tfm] [tfm] [tfm] [tf] [tf] [tf] [tf]
4. KAT
5401 Major Ust 12.59 1.93 12.59 4.35 4.35 40.98 94.97 Sunek
In=2.35m Alt 12.66 1.66 3.05 4.45 4.35 v v
Poligon Mindr Ost 9.73 6.81 9.73 7.80 5.68 3271 94.97 Siinek
Alt 10.59 0.14 0.28 3.61 7.80 v v
$402 Major Ust 12.49 0.49 12.49 2.28 228 | 4099 94.97 Stinek
In=2.35m Alt 1271 0.44 0. 5.36 2.28 N v
Poligon Minér st 7.50 625 7.50 6.49 557 | 3270 94.97 Stinek
Alt 10.18 0.81 0.66 5.59 6.49 Y \
5403 Major Ust 141 0.78 141 0.84 0.68 19.23 48.45 Siinek
In(Major)=2.95 nj Alt 1.49 0.70 1.05 0.59 0.84 v v
Poligon Minor Ust 6.84 4.06 4.06 18.11 48.45 Siinek
In{Mindr)=2.65 nj Alt 6.84 4.06 v v
5404 Major Ost 12.36 1.16 12.36 72.51 7.51 74.32 169.60 Sunek
In=2.35m Alt 12.52 2.55 2.01 6.99 7.51 v v
Poligon Mindr Ost 13.01 6.66 13.01 9.71 9.71 52.36 169.60 Siinek
Alt 17.02 0.43 0.25 10.80 9.71 v \
5405 Major Ost 12.36 2.39 12.36 6.12 6.12 65.24 149.25 Siinek
In=2.35m Al 12.47 1.98 3.21 4.75 6.12 W v
Poligon Mindr Ost 10.71 5.29 10.71 8.33 7.86 45.81 149.25 Siinek
Alt 13.36 0.44 0.32 7.76 8.33 + v
5406 Major Ust 12.26 1.74 12.26 7.63 7.63 40.98 81.40 Stinek
In=2.35m Alt 12.53 1.40 1.03 7.21 7.63 W v
Poligon Minor Ust 9.30 3.74 3.74 27.67 81.40 Stinek
Alt 10.11 1.70 1.80 4.91 3.74 + Y
5407 Major Ust 5.92 1.13 5.92 8.11 3.45 40.87 81.40 Siinek
In=2.35m Alt 6.00 9.71 16.89 219 B.11 ¥ v
70/ 30 cm Minor Ust 10.32 6.00 6.00 27.75% 81.40 Sunek
Alt 10.32 6.00 J y
5408 Major Ost 14.17 1.15 14.17 7.64 7.64 40.87 81.40 Siinek
In=2.35m Alt 17.62 093 145 6.90 7.64 B v
70 / 30 cm Mindr Ust 6.35 4.67 6.35 4.58 4.44 27.75 81.40 Siinek
Alt 7.98 0.98 0.94 4.09 4.58 ul v
5409 Major Ust 14.35 1.01 14.35 6.32 6.32 40.87 81.40 Siinek
In=2.35m Alt 14.76 1.58 1.86 6.78 6.32 Y v
30/ 70 em Mindr Ust 10.74 6.90 6.90 27.75 81.40 Siinek
Alt 13.72 0.50 0.48 7.06 6.90 Y Y
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Kolon Yin Ve Hesab TBDY 2018 7.3.7.5
Plan Diig. IMp Mhu/Mha |Mhu/Mha(i+1)| Mu/Ma Ve Ve vr 0.85 Aw 1| fck Aciklama
G'+Q'+E(Ra=1)
[tfm] [tfm] [tfm] [tfm] [tf] [tf] ] [tF]
4. KAT o)
5411 Majar st 12.32 111 12,32 3.76 3.76 40.99 81,40 Siinek
In=2.35 m AR 12.39 0.91 212 an 3.76 L) ¥
Poligon Mingr Ost 3.65 4.10 4.10 27.67 81.40 Siinek
Alt 9.29 2.29 2.71 4.26 10 A hl
5412 Majaor st 12.05 1.71 12.05 13.79 A9 71.14 139,55 Siinek
In=2.35 m AR 15.91 1.20 2.23 5.55 13.79 L) ¥
120/ 30 cm Mindr st 6.78 5.39 878 6.01 5.91 38.85 139.55 Slnek
Alt 11.75 1.23 1.59 5.11 5,01 4 o
5413 Major st 5.92 0.54 5.92 373 3.73 40.87 81.40 Shnek
In{Majér)=2.35 m Alt .81 0.63 0.30 5.31 373 A ¥
30 /70 cm Mindr st 5.22 3.88 5.22 3.66 3.53 27.75 81.40 Snek
in{Minor)=2.65 n Al 6.91 0.66 0.44 4.15 3.66 A i
5414 Major st 5.92 0.34 5.92 2,65 2,65 40.87 81.40 Shnek
In=2.35m Alt 5.92 0.62 0.23 429 2,65 ¥ o
30/ 70 em Minar Ust 10.54 5.27 5.27 27.75 81.40 Siinek
Al 10.43 0.40 0.30 5.99 5.27 i 4
5415 Major st 12.35 1.83 12.36 4.21 421 34.92 69.77 Shnek
In=2.35m Al 12.36 131 2.76 389 .21 ¥ N
Paligon Minar st 5.40 433 5.40 3.65 3.64 22.13 69.77 Siinek
Al 5.40 0.23 0.16 3.16 3.65 o ¥
4. KAT Rijit Diyaframa Bagl Olmayan Objeler
S410 Majar Ust 12.34 191 6.56 o 40.39 81.40 Siinek
In=2.35m AR 13.30 7.09 13.96 6.56 A ¥
Poligon Mingr st 6.11 4.68 4.03 o 27.67 81.40 Sonek
Al 9.34 0.41 0.46 4,03 o R
3. KAT
S301 Mejor Ost 12.66 839 241 3.83 5.21 5.21 55.69 94,97 Siinek
In=2.35m Al 12.71 268 398 512 521 ¥ ¥
Paligon Mingr st 10.59 0.28 0.14 698 ] 4.80 46.87 94.97 Sinek
Al 11.25 5.25 10.06 4.31 7.76 Y vl
5302 Major st 1271 8.11 201 10.19 3.89 369 40.59 94.97 Slnek
In=2.35 m Al 14.88 0.80 0.83 32 3.89 ¥ v
Poligon Minar st 10.18 8,88 5.60 625 7.58 5.62 32.70 94.97 Sinek
Alt 12.48 0.84 0.67 £.96 7.58 y ¥
5303 Major st 1.49 222 0.58 118 1.18 [ X3 26.62 48,45 Snek
In{Major)=2.95 m Al 1.49 0.92 1.27 0.62 1.18 y v
Poligon Minor st 877 5.01 5.01 25.11 48.45 Shnek
In{Minr)=2.65 m Al 877 5.01 V A
5304 Major st 12.52 36.81 1297 9.26 15.34 6.18 74.32 169,60 Sinek
In=2.35 m Al 17.08 17.59 39.53 526 15.34 A 'l
Poligon Minor st 17.02 a.84 4.35 11.41 8.78 878 5236 169.60 Shnek
Al 18.79 0.37 0.32 10.07 B.78 ol N
5305 Major Ust 12.47 25.95 9.12 9.23 12.18 6.97 £5.24 149.25 Siinek
In=2.35m Al 17.07 2.10 292 7.15 1218 v A
Poligon Mingr st 13.36 765 391 B84 7.45 7.45 45.81 149.25 Shnek
Al 15.21 0.56 0.37 9.17 7.45 \ Y
s306 Major st 12.53 15.51 8.13 822 10.42 6.33 40,98 81.40 Siinek
In=2.35m Al 16.96 12.89 19.99 665 10,42 ¥ ¥
Poligon Mingr Ust 10.11 7.50 5.03 6.05 571 5.11 27.67 B81.40 Shnek
Al 12.82 1.77 2.04 597 5.71 o N
s307 Majér st 6.00 16.89 2.71 3181 10.60 2.88 40.87 81.40 Sinek
In=2.35m Al 7.40 14.10 21.06 297 10.60 ¥ ¥
70 f 30 cm Mingr st 11.95 8.09 8.09 27.75 81,40 Sinek
Alt 11.95 8.09 A al
S308 Majir Ost 17.62 15.14 244 11.31 3.34 2.01 53.47 81.40 Siinek
In=2.35 m Al 18.48 1.16 170 .50 9.34 ¥ v
70/ 30 cm Minar st 7.98 5.34 343 4,86 4,68 389 39.73 81.40 Sinek
Al 8.77 1.08 1.14 427 4.68 N N
5309 Major st 14.76 13.83 .05 9.78 8.29 7.30 53.47 81.40 Slnek
In=2.35 m Al 16.21 231 .76 738 8.29 § )
30 /70 cm Minor st 13.72 10.19 7.48 791 8.83 863 39.73 81.40 Shnek
Alt 12.37 8.83 5 ¥
5311 Major st 12.39 9.46 293 946 5.68 5.68 40.59 81.40 Snek
In=2.35 m Al 15.04 135 2.56 521 5.68 Y l
Poligon Minor st 9.29 4.70 2.74 5.87 4.28 4.28 27.67 81.40 Shnek
Al 10.49 3.03 3.56 4.83 4.28 o A
s312 Major Ost 15.91 39.91 12.33 12.15 20.69 830 71.14 139.55 Siinek
In=2.35m Al 16.62 1.84 2.33 7.34 20,69 o V
120/ 30 cm Mingr st 11.75 6.52 344 769 6.16 5.83 38.85 139.55 Sonek
Al 13.60 1.72 2.18 6.01 6.16 N 3
s313 Major st 7.81 8.34 2.59 5.96 .67 4.56 40.87 B1.40 Siinek
In[Majar)=2.35 m Al 7.81 0.59 0.38 475 4.67 W ¥
30 /70 em Mingr st 6.91 5.04 295 4.36 4.22 3.30 27.75 B81.40 Shnek
In[Mingr}=2.65 m Al 8.18 0.43 0.42 4.39 4,22 \ v
314 Majér st 5.92 4.90 232 4.02 3.47 317 53.47 81.40 Sinek
In=2.35m Al 592 063 045 343 3.47 W ¥
30 70 em Mindr st 10.43 9.09 6.72 5.99 6.68 4.98 39.73 81.40 Sinek
Al 11.33 0.32 0.32 571 5,68 J J
s31s Majér st 12.35 7.00 2.79 883 4.79 4.79 34,52 59,77 Siinek
In=2.35m Alt 14.32 2,05 3.20 5.59 4.79 | ki
Paligon Mingr st 5.40 5.57 .68 3.26 4,40 2,65 22.13 69.77 Sinek
Al 6.29 0.16 0.18 256 4.40 J J
3. KAT Rijit Diy Bagh Objeler
5310 Major st 13.30 13.56 7.09 834 o 40,59 81,40 Sinek
In=2.35 m Alt 17.07 10.75 1717 8.34 L) ¥
Poligon Mindr st 9.34 5.99 4.57 5.65 o 27.67 81.40 Shnek
Alt 11.85 0.45 0.52 5.65 4 o

Sekil 79.Performans analizi kolon stineklik kontroli (b)
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Kolon Yén Ve Hesabi TBDY 2018 7.3.7.5
Plan Diis. TMp Mhu/Mha |Mhu/Mha(it+ 1) Mu/Ma Ve ve vr 0.85 Aw  fck Aciklama
G'+Q'+E(Ra=1)
[tfm] [tfm] [tfm] [tfm] [tf1 [xf] [tf] [tf]
2. KAT
s201 Majsr st 12.71 9.43 229 8.74 614 614 55.69 94.97 Stnek
In=2.35 m Alt 14.75 3.57 4.82 6.27 6.14 N v
Paligon Mingr st 11.25 0.45 0.18 8.05 8.86 5.54 46.87 94.97 Stinek
Al 12.08 7.79 11.20 4.96 8.86 + N
s202 Major st 14.88 9.27 4.03 10.37 4.93 4.93 40.99 94.97 Sunek
In=2.35m Al 17.21 1.16 138 7.87 4.93 V N
Poligon Mindr st 12.48 10.92 8.62 6.97 9.30 6.36 32.70 94.97 Stnek
Alt 14.38 0.83 0.66 7.98 9.30 + Y
5203 Majsr st 1.49 2.53 114 1.02 1.44 0.58 26.62 48.45 Stnek
In(Major)=2.95 n) Alt 1.59 113 1.45 0.70 1.44 N v
Mingr st 12.36 6.09 6.09 2511 48.45 Stinek
Al 19.26 0.33 0.29 10.32 6.09 N N
Major st 17.08 39.53 17.59 11.82 18.36 7.93 101.02 169.60 Sunek
Alt 17.83 1.98 3.21 6.82 18.36 N N
Paligon Mindr Ost 18.79 9.66 6.82 11.02 10.27 8.70 77.65 169.60 Stinek
Alt 18.79 0.35 0.34 9.43 10.27 N y
5205 Majsr st 17.07 28.41 12.17 11.95 14.83 9.40 65.24 149.25 Stinek
In=2.35m Al 22.04 2.76 3.24 10.14 14.83 N y
Paligon Mingr Ost 15.21 8.46 5.94 8.93 8.99 7.92 45.81 149.25 Siinek
Alt 17.02 0.63 0.48 9.68 8.99 v N
5206 Major st 16.96 19.99 12.89 10.31 13.39 8.19 40.98 81.40 Stnek
In=2.35 m Alt 2115 17.52 23.93 8.94 13.39 v v
Paligon Minsr st 12.82 9.51 7.81 7.04 7.30 6.12 27.67 81.40 Stinek
Alt 15.30 1.95 211 7.35 7.30 o y
s207 major st 7.40 21.06 14.10 a.43 13.40 339 40.87 81.40 Stnek
In=2.35 m Alt 8.28 18.41 24.67 3.54 13.40 v y
70/ 30 em Minsr Ost 13.88 10.01 10.01 27.75 81.40 Stnek
Alt 13.88 10.01 y N
5208 Mmajor st 18.48 18.87 12.19 11.22 11.98 8.51 53.47 81.40 Stinek
In=2.35m Alt 20.54 16.16 21.72 8.76 11.08 v N
70 / 30 em Minsr st 8.77 6.08 484 4.88 5.39 4.06 39.73 81.40 Stinek
Alt 9.50 1.23 1.28 4.66 5.39 o y
s209 Majsr st 16.21 17.20 1073 9.98 10.70 8.00 53.47 81.40 Stinek
In=2.35 m Alt 19.85 3.02 3.77 8.82 10.70 v X
30/ 70 em st 1431 10.86 10.86 39.73 81.40 Stnek
Alt 14.31 10.86 J N
s211 Major st 15.04 11.29 5.85 9.90 7.13 7.05 40.99 81.40 Sunek
in=2.35m Alt 16.78 8.28 12.58 6.66 7.13 v N
Poligon Mindr st 10.49 5.60 4.26 5.96 5.19 4.79 27.67 81.40 Stnek
Alt 11.66 3.76 4.53 5.29 5.19 v y
5212 Majar st 16.62 46.62 22.47 11.22 26.04 8.20 7114 139.55 Stnek
In=2.35m Alt 19.25 1.82 2.53 8.06 26.04 v v
120/ 30 cm Minor Ust 13.60 7.26 5.32 7.85 7.01 5.83 38.85 139.55 Sunek
Alt 13.60 2.16 2.87 5.84 7.01 ~ \-‘
5213 Majsr Ost 7.81 9.71 4.74 5.25 5.76 4.38 40.87 81.40 Sanek
In(Majér)=2. Alt 9.26 0.52 0.43 5.04 5.76 Nl N
30/ 70 em Minor Ust 8.18 5.84 .54 461 5.00 3.68 27.75 81.40 Stnek
in(Mingr) =2.65 nf Alt 8.94 0.44 0.33 5.14 5.00 N
s214 Major Ust 5.92 5.36 2.60 3.99 3.84 3.13 53.48 81.40 Sinek
In=2.35 m Al 5.92 0.70 0.54 3.36 3.84 N v
30/ 70 cm Mingr Ust 11.33 10.98 9.51 6.07 8.18 5.25 39.73 81.40 Sinek
Alt 12.85 0.33 0.34 6.25 8.18 o N
Major Ost 14.32 8.31 4.69 9.15 5.78 5.78 34.92 69.77 Siinek
Alt 17.70 6.40 9.20 7.26 5.78 V Sl
Paligon MinGr Ust 6.29 6.60 5.43 3.45 5.28 2.77 22.13 69.77 Sinek
Alt 7.39 6.07 8.55 3.07 5.28 N \
2. KAT Rijit Diyaframa Bagh Olmayan Objeler
s210 Majar Ust 17.07 17.17 10.75 10.73 0 40.99 81.40 Sunek
In=2.35 m Alt 19.31 14.34 19.47 10.73 o N
Paligon Miner Ost 11.86 8.91 7.22 7.15 0 27.67 81.40 Sunek
Al 14.09 0.50 0.57 7.15 J N
1. KAT
5101 Majar Ust 14.75 9.80 6.10 9.09 6.57 6.57 55.69 94.97 Sinek
In=2.35m Alt 14.77 4.32 3.70 7.95 6.57 N Nl
Paligon Mingr Ust 12.08 0.53 0.33 7.41 9.62 5.36 46,87 94.97 Siinek
Alt 12.32 0.42 0.57 518 9.62 N ~
s102 Majar st 17.21 9.66 5.90 10.69 5.13 5.13 40.99 94.97 Stinek
In=2.35m Alt 19.06 1.81 1.24 11.31 5.13 V V
Paligon st 14.38 13.26 11.29 7.77 1111 7.39 32.70 94.97 Siinek
Al 16.24 0.81 0.56 9.60 11.11 N N
5103 Majsr Ust 1.59 2.63 1.64 0.98 1.51 0.57 26.62 48.45 Siinek
in(Majér) =2.95 nf Alt 1.56 1.28 1.50 0.72 1.51 R
Poligon Minar Ost 19.26 8.43 7.81 9.99 7.29 7.29 25.11 Stnek
in(Mincr) =2.65 nj Alt 18.88 0.31 0.22 11.09 7.29 v \
S104 majar st 17.83 az.11 23.49 11.45 20.52 7.87 101.02 169.60 Sunek
In=2.35 m Alt 17.86 26.04 39.93 7.05 20.52 v V
Paligon Minor Ust 18.79 10.30 9.01 10.02 10.20 7.60 77.65 169.60 Stnek
Alt 20.53 0.27 0.44 7.84 10.20 N J
5105 Major Ust 22.04 30.42 16.70 14.23 16.54 10.40 65.24 149,25 Sunek
In=2.35m Alt 26.99 2.67 4.38 10.21 16.54 v Nt
Paligon Minsr st 17.02 9.18 7.94 9.12 9.1a 8.80 45.81 149.25 Stnek
Al 18.79 0.72 0.45 1156 9.14 v V
S106 Major Ost 2115 232 169 12.23 16.52 10.21 40.98 81.40 Sunek
In=2.35m Alt 23.65 2313 23.37 11.76 16.52 o N
Poligon Minar Ost 15.30 11.78 10.27 8.18 8.97 8.06 27.67 81.40 Sinek
Alt 19.03 2.03 1.57 10.75 8.97 J N
s107 Major Ust 8.28 24.67 18.41 a.74 16.56 4.05 40.87 81.40 Sinek
In=2.35 m Alt 9.15 23.04 22.03 477 16.56 N N
70/ 30 em Mingr st 16.93 12.24 12.24 27.75 81.40 Stinek
Al 16.93 12.24 V J
s108 Majar Ust 20.54 21.72 16.16 11.78 14.54 9.70 53.48 81.40 Stinek
In=2.35m Al 22.35 1.80 1.86 11.00 14.54 o S
70/ 30 em Mingr Ust 9.50 6.62 6.02 4.98 5.70 4.69 39.73 81.40 Sinek
Al 9.99 1.40 0.92 6.04 s5.70 v N
5109 Majar Ust 19.85 19.86 14.40 11.51 13.06 9.48 53.48 81.40 Siinek
In=2.35m Al 20.00 4.26 3.66 10.76 13.06 W v
30/ 70 em Mindr st 16.73 13.47 1317 39.74 81.40 Sinek
Al 16.73 13.17 v V.
E Majar st 16.78 12.58 8.28 1042 8.14 7.65 40.99 81.40 Siinek
In=2.35 m Al 19.74 10.16 1535 7.86 814 N J
Paligon Ust 11.66 4.53 3.76 6.37 5.70 5.70 27.67 81.40 Siinek
Al 13.91 5.13 3.25 8.52 5.70 N N
5112 Major Ust 19.25 51.73 31.96 11.90 30.67 9.21 93.09 139.55 Siinek
In=2.35m Al 20.15 1.75 1.87 9.74 30.67 v Nl
120/ 30 cm Minsr Ost 13.60 2.87 2.16 7.75 6.93 6.93 59.39 139.55 Siinek
Alt 15.41 3.32 1.86 9.87 6.93 v \
s113 major st 9.26 10.61 6.75 5.66 6.65 4.49 40.87 81.40 Sunek

Sekil 80.Performans analizi kolon stineklik kontroli (c)
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Kolon Yin Ve Hesabi TBDY 2018 7.3.7.5
Plan Diig. IMp Mhu/Mha |Mhu/Mha(i+1)| Mu/Ma Ve Ve vr 0.85 Aw - fck Aciklama
G'+Q'+E(Ra=1)
[tfm] [tfm] [tfm] [tfm] [tf] [tf] [tf] [tf]
1. KAT (Devami...)
In(Majar)=2.35 m Alt 10.12 0.39 0.42 4.89 6.65 v +
30/70cm Mindr Ust 8.94 6.51 5.82 472 5.36 3.58 27.75 81,40 Slnek
In(Mindr)=2.65 | Alt 10.69 0.32 0.26 5.82 5.36 N y
S114 Major st 5.92 5.73 3.24 3.78 411 .39 53.48 81.40 Siinek
In=2.35m Alt 5.92 0.78 0.32 4.19 411 N y
30/ 70 cm Mindr (st 12.85 12.79 11.74 6.70 9.71 6.09 39.73 £1.40 Stinek
Al 15.08 0.35 0.35 7.61 9.71 N N
S115 Majér st 17.70 9.20 6.40 10.44 6.63 6.63 45.66 69.77 Siinek
In=2.35m Alt 19.31 7.73 9.43 870 6.63 v \
Paligon Minar Gist 7.39 0.23 0.15 4.45 6.02 3.46 32.40 69.77 Siinek
Alt 8,48 0.21 0.28 1.68 6.02 y y
1. KAT Rijit Diyaframa Bagh Olmayan Objeler
S110 Majar Ust 19.31 19.47 14.34 12.75 [ 40.99 §1.40 Siinek
In=2.35m Al 21.40 17.66 19.37 12,75 N v
Paligon Mingr st 14.09 11.05 9.58 B.67 0 27.67 81.40 Slinek
Alt 17.73 0.60 0.56 8.67 y y
ZEMIN KAT
SZ01 Majér Ust 14.77 10.24 6.53 a.02 7.63 7.63 55.69 94.97 Siinek
In=3.00 m Alt 17.22 17.20 249 15.04 7.63 v v
Paligon Mindr Ust 12.32 0.57 0.42 7.14 9.02 7.69 46.87 94.97 Siinek
Alt 23.43 13.95 6.58 15.92 9.02 N y
5202 Majér st 19,06 10.33 6.38 11.78 B.13 B.13 40.99 94.97 Sdnek
In=3.00 m Alt 21.65 17.63 2.45 19.00 813 V Y
Paligon Mindr (st 16.24 14.33 13.93 824 10.41 10.20 32.70 94.97 Slinek
Alt 22.35 10.41 N \
SZ03 Majér st 1.56 3.82 176 1.06 3.48 3.48 26.62 48.45 Siinek
In{Mzjor)=3.60 m Al 17.72 6.80 346 11.74 348 V +
Paligon Mingr st 18.88 8.26 9.65 8.71 5.72 5.72 25.11 48.45 Sinck
In(Mindr)=3.30 nf Alt 18.90 5.72 N \
SZ04 Majér Cst 17.86 39.93 26.04 10.81 30.50 9.75 101.02 169.60 Siinek
In=3.00m Alt 26.67 69.87 3116 1845 30.50 v +
Paligon Mindr Ust 20.53 14.15 8.56 12.79 14,14 12.57 77.66 169.60 Slnek
Alt 39.06 23.19 13.16 24.92 14.14 y y
SZ05 Major st 6.9 32.73 19.02 17.07 26.91 18.12 65.24 149.25 Sanek
In=3.00 m Alt 44.35 58.64 11.09 37.29 26.91 N |
Paligon Mindr (st 18.79 13.32 7.63 11.94 13.58 13.58 45.81 149,25 Siinek
Alt 3249 13.58 Y A
SZ06 Majér Ust 23.65 2.88 2.80 11.99 14.17 13.64 40.98 §1.40 Siinek
In=3.00 m Alt 39.26 26.86 9.60 2892 14,17 V N
Paligon Mingr st 19.03 11.87 1297 9.09 808 B.08 27.67 81.40 Sanek
Alt 26.11 13.16 7.71 16.46 8.08 y |
5207 Majér (st 9.15 3.07 2.69 4.88 1272 6.89 40.87 £1.40 Slinek
In=3.00m Alt 19.17 23.25 4.95 15.81 12.72 N v
70/ 30cm Mindr Ust 19.94 9.58 9.58 27.75 81.40 Shnek
Alt 19.94 9.58 V N
szo8 Major st 2235 21.50 20.25 11.51 13.53 12.19 53.48 81.40 Sinck
In=3.00 m Alt 34.10 1.57 0.57 25.06 13.53 y J
70 /30 cm Mindr st 9.99 7.61 6.31 5.46 6.31 6.31 39.73 81.40 Siinek
Alt 15.13 6.31 N +
5209 Majér Ust 20,00 17.83 18.32 9.87 10.88 8.73 53.48 81,40 Shnek
In=3.00m Alt 19.17 20.33 3.53 16.33 10.88 v +
30/70cm Mindr Ust 20,57 10.25 10.25 39.74 81.40 Shnek
Alt 17.75 15.77 9.68 11.00 10.25 y J
sz11 Majér Ost 19.74 3.55 2.23 12.12 11.40 11.40 40.99 81.40 Siinek
In=3.00m Alt 37.66 23.55 10.43 26.10 11.40 N N
Paligon Mindr Ust 13.91 8.54 6.23 8.04 7.56 7.56 27.67 §1.40 Siinek
Alt 24.42 1.81 0.26 21.35 7.56 V +
SZ12 Majér st 20.15 47.48 40.42 10.89 31.80 11.88 93.09 139.55 Sinck
In=3.00m Alt 31.51 64,75 17.67 24.76 31.80 v V
120/ 30 cm Minar Gst 15.41 10.25 6.67 9.33 9.76 8.56 59.39 139.55 Siinek
Alt 26.50 16.03 9.98 16.34 9.76 N y
5213 Majér Ust 10.12 11.35 8.06 592 7.93 6.76 40.87 81,40 Shnek
In(MajBr)=3.00 m Alt 17.53 17.24 3.79 14.36 7.93 V y
30/ 70 cm Mingr st 10.69 8.22 6.15 6.12 6.66 6.39 21.75 81.40 Sinck
In(Minbr}=3.30 m) Alt 14.98 6.66 N J
SZ14 Majér Ust 5.92 5.07 3.50 1.50 4.34 4.34 53.48 §1.40 Siinek
In=3.00 m Alt 35.44 4.34 A \
30/70em Mingr Ust 15.08 13.92 13.99 7.52 9.58 7.83 39.74 §1.40 Siinek
Al 15.96 9.58 A +{
5215 Majér Ust 19.31 9.43 773 10,61 6.43 6.43 45.67 69,77 Sinek
In=3.00m Alt 19.01 13.06 3.90 14.564 6.43 y Y
Paligon Minér (st 848 0.28 0.21 4.80 6.45 6.45 32.40 69.77 Siinek
Alt 15.06 6.45 A |
ZEMIN KAT Rijit i Bagh yan Objeler
5210 Majbr Ust 21.40 19.37 17.66 12,17 B.83 53.59 81,40 Shnek
In=3.00m Alt 35.79 24.39 8.58 26.48 12.17 v y
Paligon Mingr st 17.73 11.68 12.07 8.15 4.66 39.64 61.40 Siinek
Alt 22.04 0.65 0.37 13.88 8.15 N y
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Kolon Yén Ve Hesabi TBDY 2018 7.3.7.5
Plan Diis. TMp Mhu/Mha |Mhu/Mha(i+1)| Mu/Ma Ve Ve vr 0.85Aw yfck | Agiklama
G'+Q'+E(Ra=1)
[tfm] [tfm] [tfm] [tfm] ] [xf] [f] (]
1. BODRUM
SB101 Majsr Ust 17.22 1.13 2589 484 10.84 1084 | 5569 94.97 Siinek
In=1.95m Alt 50.87 10.84 y y
Poligan Mingr Ust 23. 0.62 0.72 10.80 8.97 8.97 46,87 94.97 Siinek
Alt 27.09 8.97 v v
SB102 Majér Ust 21.65 2.0 371 9.50 10.73 1073 | 40.99 94.97 Siinek
In=1.95m Al 5212 1073 | v
Poligan Mingr Ust 28.36 10.28 1028 | 3270 94.97 Siinek
ARt 28.36 10.28 o Y
SB103 Major st 17.72 1.09 1.78 6.72 5.48 5.48 26.62 48.45 Siinek
In=1.95 m AR 35.05 5.48 ¥ y
Poligon Mingr Ust 1845 5.29 5.29 25.11 8.5 Siinek
Al 1845 5.29 4 J
SB104 Major Ust 26.67 4.79 543 12.50 34.35 34.35 101.02 169.60 Siinek
In=1.90 m Al 134.86 34.35 J v
Paligon Mingr Ust 39.06 045 0.73 15.11 17.80 17.80 | 77.66 169.60 Siinek
Al 4217 17.80 v V
SB105 Major Ust 44.35 2.45 7.03 11.45 3118 31.18 65.24 149.25 Stinek
In=1.90 m Ar 124.90 3118 N v
Poligan Mingr Ust 43.57 17.61 17.61 | 45.81 149.25 Siinek
Al 43.57 17.61 y y
SB106 Major Ust 39.26 144 350 11.46 12.96 12.96 | 40.98 81.40 Siinek
In=1.95 m Al 50.45 12.96 J 3
Peligon Mingr st 26.11 0.91 141 10.23 2.82 7.82 27.67 81.40 Siinek
Al 23.62 7.82 v V
SB107 Major Ust 19.17 3.38 4.53 8.20 10.45 10.45 40.87 81.40 Stinek
In=1.95 m Al 43.58 1045 v v
70 /30 em Mindr Ust 20.29 8.24 B8.24 27.75 81.40 Stinek
Al 20.29 8.24 0 N
SB108 Major Ust 34.10 1054 26.21 978 14.43 1443 | 53.48 81.40 Siinek
In=1.95 m Alt 35.32 14.43 v v
70 /30 cm Mindr Ust 15.90 7.18 39.73 81.40 Stinek
Al 15.90 v V
SB109 Majér Ust 19.17 273 2.87 9.34 1024 | 5348 81.40 Stinek
in(Majory=1.95 rj Alt 46.48 v v
30 /70 em Mingr Ust 17.75 0.39 0.48 7.90 B.86 39.74 81.40 Siinek
in(Mintr)=2.00 nj Alt 20.60 Y y
SB110 Major Ust 35.79 2581 7.49 9.78 1251 53.59 81.40 Siinek
In=1.95 m Al 49.18 J J
Peligon Mingr Ust 22.04 0.37 0.65 8.07 8.15 39.64 81.40 Siinek
Al 22.56 V v
sBii1 Major st 37.66 10.43 23.55 11.56 1407 | s3.60 81.40 Siinek
In=1.95 m ARt 54.47 v v
Peligon Mingr st 24.42 8.04 1374 2.02 9.40 39.65 81.40 Siinek
Al 24.84 y v
SB112 Majér Ust 3151 264 267 15.66 3009 | 93.09 139.55 Siinek
In=1.95m Alt 95.93 W Y
120/30cm | Mingr Ust 26.50 1.08 055 17.53 12.46 1246 | 59.39 139.55 Siinek
Alt 26.10 12.45 v V
SB113 Major Ust 17.53 1.07 056 1152 10.16 10.16 | 40.87 81.40 Stinek
In(Major)=1,95 Al 34.87 10.16 v v
30 /70 em Mindr Ust 15.67 7.95 7.95 27.75 81.40 Siinek
in(Mintr)=1.90 nf Al 15.67 7.95 J 3
SB114. Major Ost 36.12 .65 .65 53.48 81.40 Siinek
In(Major)=2.60 ) Alt 3612 4.65 N N
30 /70 cm Minr Ust 16.29 10.26 1026 | 39.74 81.40 Siinek
In(Mincr)=1.90 nj Al 16.29 10.26 J y
SB115 Major Ust 19.01 2.02 487 558 7.35 7.35 34.92 69.77 Stinek
In(Major)=1.95 Al 35.24 7.35 v v
Poligon Minér Ost 18.79 711 7.11 2213 69.77 Siinek
In(Min6r)=1.90 nj Alt 18.79 7.11 Y

Sekil 82.Performans analizi kolon stineklik kontroli (e)

Sekil 83.Kolon kiris birlesim bolgesi kesme 6zellikleri

Vo = 1.25 fyic (Ass + Asz ) — Vior

(a) Kusatilrmis birlesimierde: Ves 1.7 b h/fy
(b) Kusatilmamis birlesimlerde: V. < 1.0 b; hy[f,,
fck : Betonun karakteristik silindir basing dayanimi
V.: Enine donatt hesabina esas alinan kesme kuvveti

Vi : DUGGm noktasinin Ustinde ve altinda Bélim 4'e
gdre hesaplanan kolon kesme kuvvetlerinin kictk olam

b; : Birlesim bolgesine saplanan kirisin kolonla aynt
genislikte olmast veya kolonun her iki yanindan tasmasi
durumunda kolon genislidi, aksi durumda kirisin disey
orta ekseninden itibaren kolon kenarlarina ofan
uzakiikdardan kiictk olammin iki kati(kiris genislidi ite
birlesim yukseklidinin toplamint asamaz)

b : Kirisin gévde genisligi

Hugsnimeg bilegim kogullar
bive b3
b ve B> 3/

Vios = min (Ve V)

bur ve b > b ofmast durumande:
b ve b < b olmas: durumunds

bfeb

bia(bus o B)  (owri cbw2igin)
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Adlar Ve Hesabi Kontrol
Kolon Yiik (+/-) | Kirisler AsL | As2 ‘ Vkol Ve Simir | bj h Vmax | Ve<Vmax
[em?] [em2] [tf] [tf] [em] [em] [tf]
4. KAT
5401 Ex K401 11.94 0 5.31 58.60 K 70 35 96.76 N
Ey KA04. 4.52 0 4.45 19.77 Kusatilmamis 25 70.13 69.25 v
5402 Ex Ka02 5.05 0 5.36 43.07 Kusatimamis 70 35 96.76 N
Ey Ké14 4.52 0 2.38 21.84 K 25 70.15 69.26 3
5403 Ex K401 K402 11.94 9.46 3.99 110.54 | Kusatimamis 50 28.24 55.77 X
5404 Ex K403 16.56 0 9.40 79.23 Kugatilmamis 125.14 34.96 172.78 W
Ey K404 K405 2.26 4.52 7.51 28.82 K 25 125.24 123.65 y
5405 Ex K403 1348 0 7.59 64.56 Kusatimamig 1109 34.96 153.11 v
Ey K414 K413 3.39 3.39 6.12 30.21 Kugatilmamig 25 110.23 108.84 3
5406 Ex K415 3.39 0 3.10 15.06 Kusatiimamis 25 30 29.62 \
Ey K413 3.39 o 7.70 10.47 Kusatilmamis 25 70.15 69.26 J
Ey K412 3.3 0 8.10 10.06 Kusatimamis 25 70.16 69.27 N
5407 Ex K415 3.39 0 6.00 12.17 Kusatimamis 25 30 29.62 N
Ey K416, 3.39 0 3.45 14.71 K 25 70 69.11 J
5408 Ex K419 7.67 0 3.47 37.56 K 69.47 30.23 82.94 N
Ey K405 K406 4.52 3.39 7.35 35.03 K 25 70.13 69.25 N
5409 Ex K419 K417 5.03 2.26 5.08 59.18 3 25 30.23 29.84 X
Ey K416, 4.27 0 6.32 16.55 K 25 70 69.11 N
5411 Ex K420 2.86 0 4.32 48.49 K 70.09 29.96 82.94 y
Ey K410 K411 3.39 3.39 3.69 32.64 Kusatilmamis 25 70.16 69.27 F
5412 Ex K420 11.00 0 5.73 53.14 K 120 30.01 142.22 N
Ey K406 K407 3.39 3.39 7.49 28.84 Kusatilmamis 25 120 118.48 3
5413 Ex K408 6.53 0 3.53 31.45 Kusatimamis 70 30 82.94 J
Ey K407 3.39 0 3.73 14.44 K 25 70 69.11 Y
S414 Ex K408 K409 8.55 4.52 5.27 64.70 Kugatilmamis 70 30 82.94 v
s415 Ex K409 6.53 0 3.99 31.00 Kusatimamis 60 30 71.09 3
Ey K410 3.39 0 4.15 14.02 K 25 60.13 59.37 N
4. KAT Rijit Diyaframa Bagh Olmayan Objeler
5410 Ex K417 [ 338 [ o ] 0 18.16 | Kugabimamis | 25 30 29.62 \
Ey | kauikaiz | 339 | 33 | 0 3633 | K [ 2 70.16 69.27 3
3. KAT
5301 Ex K301 13.07 0 4.38 65.59 Kusatimamis 70 35 96.76 N
Ey K304 4.52 0 5.30 18.92 K 25 70.13 69.25 y
5302 Ex K302 1253 0 5.28 61.83 Kusatimamig 70 35 96.76 \
Ey K314 4.52 0 3.99 20.23 Kugatilmamig 25 70.15 69.26 3
5303 Ex K301 K302 11.94 10.59 4.94 11565 | K 50 28.24 55.77 x
5304 Ex K303 22.12 o 8.53 109.88 | Kugatimamig 125.14 34.96 172.78 N
Ey K304 K305 4.52 2.26 6.18 30.15 K 25 125.24 123.65 N
5305 Ex K303 17.03 0 7.15 84.01 Kusatilmarmis 110.9 34.96 153.11 \
Ey K314 K313 3.39 3.39 6.97 2936 K 25 110.23 108.84 3
5306 Ex K315 534 0 4.58 24.01 Kusatimamis 25 30 29.62 N
Ey K313 3.39 0 6.42 11.75 K 25 70.15 69.26 3
Ey K312 339 0 7.02 1115 K 25 70.16 69.27 V
5307 Ex K315 4.52 0 8.09 16.13 25 30 29.62 o
Ey K316 3.39 0 2.88 15.28 25 70 69.11 P
5308 Ex K319 .68 0 2.88 48.92 Kusatiimanis 69.47 30.23 82.94 o
Ey K305 K306 5.40 a.52 7.75 45.40 25 70.13 69.25 o
5309 Ex K319 K317 9.93 3.3 7.67 63.64 Kusatiimanis 25 30.23 29.84 x
Ey K316 4.52 0 7.30 16.92 Kusatiimamis. 25 70 69.11 £
5311 Ex K320 11.40 0 4.62 56.44 Kusatiimamis 70.09 29.96 82.94 ©
Ey K310 K311 3.39 3.3 5.61 30.72 Kusatimamis. 25 70.16 69.27 B
S$312 Ex K320 14.95 0 5.63 74.43 Kugatlmamig 120 30.01 142.22 ©
Ey K306 K307 4.52 4.52 8.30 40.14 25 120 118.48 @
5313 Ex K308 8.80 0 3.30 43.79 Kusatilmanis 70 30 82.94 P
Ey K307 4.52 0 4.56 19.66 Kusatimamis 25 70 69.11 ©
s314 Ex K308 K309 8.55 4.52 4.98 64.99 70 30 82.94 P
s315 Ex K309 6.53 0 3.04 31.94 Kusatimamis 60 30 71.09 e
Ey K310 338 0 4.74 13.42 Kusatiimamis 25 60.13 59.37 o
3. KAT Rijit Bagli Olmayan Objeler
5310 Ex | K317 [ s34 [ o [ o 28.59 | Kusatimemis | 25 30 29.62 P
Ey | Kaukslz | 380 | 33 | o0 38.51 | [ 25 70.16 69.27 ©
2. KAT
5201 Ex K201 1395 0 5.03 69.64 K 70 35 96.76 3
Ey K204 4,52 0 6.23 17.99 Kugatilmamig 25 70.13 69.25 v
5202 Ex K202 15.55 0 5.93 77.32 Kusatimamis 70 35 96.76 J
£y K214 452 o 5.04 19.18 Kusatimamis 25 70.15 69.26 J
5203 Ex K201 K202 11.94 10.59 6.02 11457 | Kugatimami 50 28.24 55.77 X
5204 Ex K203 24.66 0 8.38 123.65 Kugatilmamig 125.14 34.96 172.78 y
Ey K204 K205 6.06 3.3 7.93 42.69 Kusatimamis 25 125.24 123.65 3
5205 Ex K203 19.57 0 7.51 97.27 Kusatimamis 1109 34.96 153.11 J
Ey K214 K213 4.52 4.93 9.40 41.22 K 25 110.23 108.84 N
5206 Ex K215 6.88 0 5.43 31.40 Kugatilmamig 25 30 29.62 X
Ey K213 4.81 0 8.30 17.44 K 25 70.15 69.26 N
Ey K212 4.52 0 9.01 15.21 K 25 70.16 69.27 N
5207 Ex K215, 5.94 0 10.01 21.77 K 25 30 29.62 \
Ey K216 4.27 0 3.39 19.48 K 25 70 69.11 N
s208 Ex K219 10.74 0 2.99 54.53 3 6947 30.23 82.94 N
Ey K205 K206 5.4 4.52 8.24 4777 Kusatimarmis 25 70.13 69.25 N
5209 Ex K219 K217 11.06 4.52 9.80 73.62 K 25 30.23 29.84 X
Ey K216 534 0 8.00 20.59 K 25 70 69.11 N
s211 Ex K220 12.94 o 5.20 64.09 Kusatimamis 70.09 29.96 82.94 4
Ey K210 K211 3.80 4.52 6.96 37.61 Kusatilmamis 25 70.16 69.27 N
5212 Ex K220 17.50 0 5.63 88.05 K 120 30.01 142.22 Y
Ey K206 K207 452 4.93 8.20 42.42 Kusatimamis 25 120 118.48 f
5213 Ex K208 10.56 0 3.68 52.83 Kusatimarmis 70 30 82.94 \
Ey K207 452 0 4.38 19.84 [3 25 70 69.11 y
5214 Ex K208 K209 855 5.65 5.25 70.77 Kusatimamis 70 30 82.94 v
5215 Ex K209 7.67 0 3.25 37.79 Kusatimarmis 60 30 71.09 N
Ey K210 4.52 0 5.73 18.49 K 25 60.13 59.37 Y
2. KAT Rijit Diyaframa Bagh Olmayan Objeler
s210 Ex | K217 [ es8 [ o ] 0 36.83 | Kugatimamis | 25 30 29.62 X
Ey | kairkaiz | 481 | as2 | 0 4995 | Kugatimams | 25 70.16 69.27 |

Sekil 84.Kolon kiris birlesim bolgesi kesme giivenligi

(2)
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Adlar Ve Hesab Kontrol
Kalon | Yiik (+/-) | Kirigler Asi As2 Vkol Ve Sinir | bj h ‘ Vmax | Ve<Vmax
[em?] [em?] [tf] [tf] [em] [em] [tf]
1. KAT
5101 Ex K101 15.02 o 4,82 75.57 Kugatiimame 70 35 96.76 d
Ey K104 4.52 0 6.66 17.56 Kusatimame 25 70.13 6925 v
5102 Ex K102 18.10 [ 65.95 89.53 Kugabimamig 70 35 96.76 f
Ey K114 5.40 0 5.25 23.67 25 70.15 69.26 J
5103 Ex K101 K102 13.07 11.06 7.22 121.95 50 28.24 55.77 x
5104 Ex K103 24.66 [ 7.28 124.75 | Kusatimams | 125.14 34.96 172.78 1]
Ey K104 K105 5.53 3.39 7.87 45.27 Kugabimamig 25 125.24 123.65 |
5105 Ex K103 2212 0 8.35 110.05 110.9 34.96 153.11 J
Ey K114 K113 5.94 6.47 10.40 56.03 Kugatimame; 25 110.23 108.84 4
5106 Ex K115 8.29 0 7.19 37.21 Kugabimame 15 30 29.62 x
Ey K113 6.88 o 10.35 26.48 Kugatiimame 5 70.15 69.26 l
Ey K112 5.34 0 11.29 17.30 Kugatimame 5 70.16 69.27
5107 Ex K115 8.01 [ 12.24 30.65 Kugatiimame 15 30 29.62 x
Ey K116 4.81 [ 4.05 2169 25 70 69.11 N
5108 Ex K119 11.69 [ 3.47 59.10 69.47 30.23 §2.94
Ey K105 K106 5.79 4.93 [E 53.35 Kusatimames 5 70.13 69.25 \
5109 Ex K119 K117 13.01 6.28 11.91 91.35 5 30.23 29.84 x
Ey K116 6.28 0 9.48 24.16 15 70 69.11
5111 Ex K120 14.48 [ .15 71.38 Kugatiimanme; 70.09 29.96 82.94 |
Ey K110 K111 4.81 452 7.55 42.40 25 70.16 69.27 {
s112 Ex K120 17.50 o 6.70 86.98 120 30.01 142.22 J
Ey K106 K107 5.40 5.65 9.1 49.99 Kugatimame 5 120 118.48
5113 Ex K108 11.62 [ 3.98 58.25 Kusatimame 0 30 £2.94 N
Ey K107 5.40 [ 4.49 2444 25 70 69.11 J
s114 Ex K108 K108 9.68 6.53 6.09 60.69 Kugatimame 70 30 82.94
s115 Ex K109 9.08 [ 4.01 #4.60 &0 30 71.09 4
Ey K110 5.34 [ .57 22.02 Kusatimame 25 60.13 59.37
1. KAT Rijit Diyaframa Bagh Objeler
5110 | Ex K117 8.29 0 o 4440 | Kusawmams | 25 0 | 9.6 x
Ey Kill K112 5.65 4.93 0 5668 | Kusatimams | 25 70.16 | 63.27 4
ZEMIN KAT
5201 Ex KZ01 15.33 o 7.06 75.02 70 35 96.76 ]
By K204 4.52 0 7.76 16.46 Kugabimamig 25 70.13 69.25 N
5202 Ex Kzoz 20.64 0 9.49 101.00 0 35 96.76 x
Ey KZ14 5.94 o 8.31 23.48 15 70.15 69.26 |
5203 Ex KZ01 KZ02 13.48 10.18 5.41 121.23 | Kusalimame 50 28.24 55.77 x
SZ04 Ex Kz03 27.21 [ 1217 13348 | Wugsbimamsy |  135.14 34.96 172.78
Ey KZM K205 6.06 3.80 9.75 43.06 5 125.24 123.65
SZ05 Ex K203 24.66 ] 12.80 119.23 | Kusatimame 110.9 34.96 153,11 J
Ey KZ14 KZ13 741 8.01 1812 64.46 Kugatimame; 15 110.23 108.84 o
SZ06 Ex KZ15 10.71 o 5.93 50.42 Kugatimame 25 30 29.62 x
Ey Kz12 5.65 0 14.68 15.59 Kugatimame 5 70.16 69.27
By K213 8.9 0 13.77 30.63 Kugatiimame; 5 70.15 6936 N
sz07 Ex KZ15 9.30 [ 9.58 40.20 25 30 29.62 x
Ey [ 5.34 o .69 21.70 Kugatimamss 25 70 64.11 J
SZ08 Ex KZ1§ 12.26 0 4.78 60.98 Kugatimame 69.47 30.23 82,54 v
Ey KZ05 KZ06 741 540 11.77 56.84 Kugatimamig 25 70.13 69.25 N
sz09 Ex KZ19 KZ17 14.77 6.88 9.11 106.77 25 30.23 29.84 x
Ey K216 6.8 o 6.73 24.91 Kugatiimame 15 70 69.11 y
sZil Ex Kz20 17.50 [ 8.24 B5.44 Kugabimamig 70.09 29.95 82.94 x
Ey KZ10 KZ11 5.65 5.40 11,27 47.93 Kugabimamig 25 70.16 69.27 J
5212 Ex KZ20 20.04 0 8.7 99.03 120 30.01 142.22 J
Ey K206 KZ07 5.65 5.94 11.88 50.18 Kugabimameg 25 120 118.48 N
sZ13 Ex K208 14.17 0 5.39 6046 Kugatimame 70 30 82.94 o
Ey K207 5.94 [ 6.76 25.03 25 70 69.11 N
5Z14 Ex K208 KZ09 11.62 7.60 7.83 95.10 Kugatiimame 0 30 82.94 x
SZ15 Ex K208 10.56 [ 597 49,54 Kugabimame; 60 30 71.08 |
Ey KzZ10 6.28 o 6.32 27.32 25 60.13 59.37 4
ZEMIN KAT Rijit Bay Objeler
5210 Ex Kz17 10.71 [ 5.39 5187 | Kugbimams | 25 w | e x
Ey KZ11 KZ12 6.28 5.40 8.74 53.62 | Kuganimamsg | 25 7006 | 69.27 K
1. BODRUM
SB101 Ex KB102 13.04 0 8.09 61.71 Kusahimamg 30 s 41,47 x
Ey KB113 8.42 [ 10.99 34.08 25 70.13 69.25 N
SB102 Ex KB 103 17.53 [ 9.37 8148 Kusatimame 30 35 41.47 x
Ey KB 104 10.65 0 10.91 46.10 Kusatimame 25 70.15 63.26 y
58103 Ex KB102 KBL03 10.02 5.34 4.82 77.42 Kugabimamig 30 25 29.62 x
SB104 Ex KB115 20.77 [ 15.64 95.53 35 35 48.38 x
Ey KB113 KB114 7.60 5.34 34.35 34.94 25 125.24 123.65 N
56105 Ex KB115 2331 0 15.56 109.24 | Kuganimams 35 35 48.38 x
Ey KB104 KBL0S 12.25 12.44 31.18 10102 | Kugatimameg 25 110.23 108.84 A
SB106 Ex KB116 13.26 0 6.73 64.25 5 30 29.62 x
Ey KB105 13.26 o 13.09 57.88 15 70.15 69.26 J
Ey KE106 9.90 [ 12.98 39.00 Kugatiimame 25 70.16 69.27 y
SB107 Ex KB116 13.26 [ B.24 62.74 Kugatiimame 5 30 29.62 x
Ey KB119 10.71 [ 10.45 46.90 5 70 69.11
SB108 Ey KB114 KB111 9.96 8.64 12.95 85.61 Kugatiimame; 15 70.13 69.25 x
SB109 Ex KB120 10.71 [ .86 aB.49 30 30 35.54 x
Ey KB119 10.71 o 10.24 a7.11 Kugatimame 25 70 69.11 N
SB110 Ex KB120 13.26 0 9.18 61.80 Kugatimames 30 30 35.54 x
Ey KB108 KB106 9.95 864 12.37 87.20 Kugatimame 25 70.16 69.27 X
SB111 Ex KB122 13.19 [ 10.23 £0.40 Kusatimame 36.44 29.96 43.12 x
Ey KB107 KEL108 9.71 10.05 13.91 91.88 15 70.16 69.27 x
56112 Ex Kp122 14.80 0 11.73 67.48 35 30.01 41.48 x
By KB111 KBL12 8.64 8.01 0.09 59.05 Kugatiimame 25 120 118.48 |
SB113 Ex KB109 10.71 [ 7.95 49.40 5 30 29.62 x
Ey KB112 9.71 o 10.16 4181 15 70 69.11 y
SB114 Ex KB109 KE110 5.28 7.35 10.26 62.73 Kugabimame; 15 30 29.62 x
SB115 Ex KB110 9.90 [ 7.7 45.27 Kugatimame 25 30 29.62 x
Ey KB107 9.71 [ .22 44.75 25 60.13 59.37 ]

Sekil 85.Kolon kiris birlesim bolgesi kesme giivenligi
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(Mo + M) = 1.2(M,; + M,

momenti

en kicik yapan eksenel kuvvet

Deprem
y‘onu N rd

Yon (+ / -) : Saddan ve soldan ylikleme
M., M, : Kolonun veya perdenin alt ve
ust ucunda hesaplanan tasima giict

My My Kirisin sol ucu i ve saf ucu j'deki
kolon veya perde yuzunde hesaplanan
pozitif veya negatif tasima gici momenti

Ngmmn : Kolon tasima gucli momentlerini

Deprem
yonu

Sekil 86.Giicli

kolon 6zellikleri

isim-Boyut Kolon Momentleri Kiris Momentleri Sonug ve Aciklama
Kolon | Yon | Kirigler Mra Mri Mri Mr TMrkol > 1.2 YMrkirg Kontrol
[tfm] [tfm] [tfm] [tfm] [tfm]
4. kaT

5401 Major(+) K427-K401-K404 o 26.94 4.02 857 2694 > 1541 En st kat
Major(-) 7.87 442 694 > 1474 En st kat

Mingr{+) KA4D4-K401-Kd27 0 12.80 0.07 .66 1280 > 1167 En st kat

Min6r(-) 0.4 5.03 1280 > 620 En st ket

5402 Major(+) K402 K425 Ka14 o 2577 455 7.81 2577 > 1483 En st kat
Major(-) 847 4.03 2577 > 1499 En st kat

Minr(+) K402-K414-K425 0 1215 6.49 014 12.15 7.96 En st ket

Minér(-) 7.43 0.07 1245 > 9.00 En ist kat

5403 Major(+) K401-K402 [) 13.32 0.41 0.78 1332 > 143 En Ust ket
Major(-) 078 063 1332 > L7 En st kat

Minr(+) K401-K402 0 6.24 4.96 .52 624 < 17.38 En st kat

MindH(-) 9.52 7.63 624 < 2058 En st kat

5404 Majer(+) K404-K405-K403 o 82.51 4.03 833 8251 > 1483 En st kat
Majar(-) 5.92 4.30 8251 > 1227 En st kat

Minsr{+) K403 o 23.03 0 13.01 2303 > 1561 En st kat

Minor(-) [ 6.87 23.03 > 824 En st kat

5405 Major(+) K403-K414-K413 0 63.55 4.28 5.92 63.55 > 12.24 En st ket
Majér(-) 6.38 5.8 6355 > 1483 En st kat

Mingr(+) K403 0 19.46 5.96 [ 19.46 > 715 En st ket

Minor(-) 1071 ) 1946 > 1285 En st kat

5406 Majér{+) K413-KA15-K412 [} 21.03 6.31 585 2103 > 1460 En st kat
Magor(-) 641 5.85 2103 > 1471 En Ust kat

Mingr(+) K412-K415-K413 0 838 4.89 0.10 838 > 599 En st kat

Mingr(-} 6.78 0.10 838 > 826 En Ut kat

5407 % Ké16-K415 [ 5.7 465 502 917 < 12.68 En Ust kat
X 7.86 a.02 917 < 1435 En st kat

+¥ Ka1e 0 22.61 0 592 261 > 710 En st kat

5 0 4.02 2261 > 483 En st kat

5408 +x K405-K419 [} 9.17 0.25 6.10 917 > 761 En st kat
X 0.48 3.68 917 > 500 En st kat

+¥ K405-K419-K406 0 22.61 4.02 856 2261 > 1510 En st kat

=it 7.80 6.37 261 > 17.01 En st kat

5409 +x Ké19-K417 [ .61 4.58 592 961 < 12.60 En st ket
X 7.80 399 961 < 1414 En st kat

+¥ Ka16-K419-K428 0 23.50 4.59 7.40 2350 > 1438 En st kat

- 8.36 599 250 > v En st kat

sat1 Major(+) K410-K420-Ka11 o 21.96 6.26 562 2186 > 1464 En st kat
Major(-) 6.40 592 2186 > 1478 En st ket

Minr(+) K411-K420-K410 0 8.82 4.74 0.10 882 > 581 En st ket

Mindr(-) 801 0.10 882 < 973 En ist kat

sa12 X xaz0 [} 15.14 ) 878 1504 > 1054 En st ket
B 0 464 1504 > 557 En st kat

+¥ K406-K420-K407 [} 63.40 5.92 613 63.40 >  14.46 En st kat

¥ 5.92 414 63.40 12.07 En Ust kat

s413 % K408 o 874 ° 522 874 > 626 En st kat
X o 369 874 > 443 En st ket

¥ K407 0 2174 4.03 [ 74 > 483 En Ust kat

Y 592 [ 74 > 710 En st kat

s414 +x K408-K409 0 9.56 369 672 956 < 1249 En Ust kat
X 672 3.70 956 < 1251 En st kat

+¥ Kaz4 0 23.40 ° 592 2340 > 710 En st kat

¥ 0 4.03 2340 > 483 En iist kat

5415 Majer(+) K409-K421-K410 [ 16.70 631 592 1670 > 14.68 En st kat
Majér(-) 6.36 6.00 1670 > 1483 En st kat

Mingr{+) K409-K410-Kd21 0 7.6 3.80 0.10 736 > 468 En st kat

Minor(-) 5.30 0.10 776 > 649 En st kat

4. KAT Rijiit Diyaframa Bagh Olmayan Objeler

5410 Major(+) K411-K417-K412 [) 21.03 6.26 592 2103 > 1461 En st ket
Majér(-) 6.42 5.2 2103 > 1481 En st kat

Minér(+) K412-K417-Ka11 0 837 4.08 0.10 837 > 502 En st ket

Mindr(-) 6.00 0.10 837 > 733 En st ket

Sekil 87.Gucll kolon kontrolleri (a)
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Tsim-Boyut Kolon Kirl Sonug ve Agiklama
Kolon | Yin | Kirigler Mra Ml ™ Mrj £Mrkol > 1.2 pMrkins Kontrol
[tfm] [tfm] (tfm] [tfm] (tfm]
3. KAT
s301 K327-K301-K304 26.94 29.28 4.02 B.64 56.22 > 15.19 Ndmin < 0.1Acfck
45401 787 4.45 56.22 > 14.78 Ndmin < 0.1Acfck
K304-K301-K327 12.80 14.13 0.07 1052 26.94 > 12.70 Ndmin < 0.1Acfck
0.14 s.a1 694 > 666 Ndmin < 0.1Acfck
s302 K302-K325-K314 2577 26.75 4.62 7.81 52.52 > 14.92 Ndmin < 0.1Acfck
+s402 869 .03 s252 > 1526 Nomin < 0.1Acfck
K302-K314-K325 1215 1269 738 01s 2484 > 902 Ndmin < 0.1Acfck
1041 0.07 2480 > n2 Nomin < 0.1Acfck
303 301-K302 1332 1684 041 0 EXEEE) Nmin < 0.1Acfck
+5403 Majar(-) 0.78 0.70 3016 = 1.78 Ndmin < 0.1Acfck
Minér{+) K301-K302 6.24 7.86 4.96 9.52 14.00 < 17.38 Ndmin < 0.1Acfck
Mingr(-) 9.52 8.51 14.09 21.64 Ndmin < 0.1Acfck
5304 Majér(+) K304-K305-K303 8251 87.50 4.03 8.49 170.41 15.02 Ndmin < 0.1Acfck
+5404 Major(-) 7.81 4.42 170.41 > 14.68 Ndmin < 0.1Acfck
Minér(+) K303 23.03 24.82 0 17.02 47.85 > 20.42 Ndmin < 0.1Acfck
Mingr(-) 0 9.81 47.85 > 11.78 Ndmin < 0.1Acfck
s305 Makor(+] K303 K314-K3L3 €55 o621 EER) 502 12876 > 129 Namin < 0.1Acick
45405 Major(-) 6.49 5.98 129.76 = 14.97 Ndmin < 0.1Acfck
Minér(+) K303 19,38 2041 697 0 387 > 836 Ndmin < 0.1Acfck
Mindr(-) 13.36 ] 39.87 = 16.03 Ndmin < 0.1Acfck
5306 Mager(+] Ka13-K315-K312 2103 12 563 5.85 216 > 1498 Namin < 0.1Acfck
+5406 Major(-) 567 s.85 4216 > 1503 Nemin < 0.14cfck
Mindi(+) K312-K315-K313 838 8.2 8.:80 010 1680 > 1069 Namin < 0.1Acfck
Minor(-) 10.00 010 1680 > 1213 Nemin < 0.1Acfck
s307 w 3184315 517 950 “65 781 .67 > 1495 Nmin < 0.1Acfck
+5407 =X 8.70 7.95 18.67 < 19.98 Namin < 0,1Acfek
Y K316 22,61 2327 0 592 45.88 > 7.10 Ndmin < 0.1Acfck
¥ 0 6.00 45.88 7.20 Ndmin < 0.1Acfck
5308 x K305-K319 9.17 10.00 0.37 7.61 18.18 > 9.58 Ndmin < 0.1Acfck
45408 X 0.57 4.58 19.18 = 6.19 Ndmin < 0.1Acfck
+Y K305-K319-K306 22.61 24.29 6.00 10.19 46.50 > 15.43 Ndmin < 0.1Acfck
v 9.24 838 4690 > 214 Némin < 0.1Acfck
5309 X K319-K317 9.61 10.37 4.58 5.92 19.98 > 12.60 Ndmin < 0.1Acfck
+5409 x 7.80 5.92 1898 > 1646 Nmin < 0.1Acfck
+¥ K316-K318-K328 2350 2501 657 7.81 w51 > 12 Némin < 0.1Acfck
s 8.77 5.99 w5t > um Namin < 0.1Acfck
s Massr(+) K310-K320-K311 216 273 630 592 4 > 1ass Nomin < 0.1Acfck
+sa11 Major(-) 5.47 5.92 4869 > 1486 Nemin < 0.1Acfck
Minsr(+) K311-K320-K310 8.62 9.19 5.07 0.10 802 > 621 Némin < 0.1Acfck
Mindi(-) 9.18 o0 02 > v Nmin < 0.1Acfck
s312 Ra K320 15.14 16.13 0 1175 31.27 14.10 Ndmin < 0,1Acfck
+san2 x o 621 2 > 745 Nemin < 0.1Acfck
+Y K30E-K320-K307 €3.40 66.93 7.81 8.09 130.33 19.09 Ndmin < 0.1Acfck
- 7.81 6.16 130.33 > 16.77 Ndmin < 0.1Acfck
S313 + K308 8.74 9.07 [ 6.91 17.81 > 8.29 Ndmin < 0.1Acfck
45413 =X 0 369 17.81 = 4.43 Ndmin < 0.1Acfck
+¥ K307 21.74 22.40 6.01 o 44.14 > 7.22 Ndmin < 0.1Acfck
v 781 0 414 > 938 Némin < 0.1Acfck
S314 +X K308-K309 9.56 10.73 3.69 6.72 20.29 > 12.49 Ndmin < 0.1Acfck
Tsana x 572 370 029 > 1251 Nomin < 0.1Acfck
+ K324 23.40 2573 o 592 912 > 710 Ndmin < 0.1Acfck
E o 4.03 4912 > am Nomin < 0.1Acfck
ss MaBri+) K308-K321-K310 16.70 .51 631 592 3z > 1468 Nomin < 0.1Ackck
+5415 Majar(-) 6.36 6.00 3421 14.83 Ndmin < 0.1Acfck
Mingr(+) K309-K310-K321 2.76 8.22 380 0.10 1599 > a4g8 Ndmin < 0.1Acfck
Mingr(-) 5.30 0.10 15.99 > 6.49 Ndmin < 0.1Acfck
3. KAT Rijit Diyaframa Bagh Olmayan Objeler
s310 Majar{+) K311-K317-K312 21.03 20.94 642 6.61 41.97 > 15.63 Ndmin < 0.1Acfck
45410 Major(-) 7.38 5.92 41.97 > 15.96 Ndmin < 0.1Acfck
Mindr(+) K312-K317-K311 8.37 8.33 6.00 0.12 16.71 > 7.34 Ndmin < 0.1Acfck
Minbr(-) 9.24 010 w71 > Ndmin < 0.1Acfck
2. KAT
s201 Majer(+) K227-K201-K204 .28 w02 8.69 ss0 > 1525 Namin < 0.1Acfck
+s301 Major(-) 787 a8 6050 > 1482 Nemin < 0.1Acfck
Mingr(+) K204-K201-K227 1413 1530 0.07 1118 943 > 150 Nemin < 0.1Acfck
Minsr-) 0.14 584 2943 > 717 Namin < 0.1Acfck
5202 Major(+) K202-K225-K214 26.75 26.96 6.67 7.81 53.71 > 17.38 Namin < 0,1Acfek
+5302 Majér(-) 887 6.01 5371 > 1788 Nemin < 0.1Acfck
Minér(+) K202-K214-K225 12,69 12.81 8.30 0.14 25.51 10.13 Ndmin < 0,1Acfck
Mindr(-) 12.37 0.10 25.51 > 14.97 Ndmin < 0.1Acfck
S203 Majér(+) K201-K202 16.84 21.96 041 0.78 38.80 > 143 Ndmin < 0.1Acfck
+5303 Majér(-) 0.78 .70 38.80 > 1.78 Ndmin < 0.1Acfck
Minér(+) K201-K202 7.86 11.14 4.96 9.52 18.00 > 17.38 Ndmin < 0.1Acfck
Mingr(-) 9.52 8.51 19.00 < 21.64 Ndmin < 0.1Acfck
5204 Major(+) K204-K205-K203 87.90 92.52 6.01 11.07 180.42 > 20.50 Ndmin < 0.1Acfck
+5304 Mafor(-) 1032 6.2 18042 > 2009 Némin < 0.1Acfck
Minér(+) K203 24.82 26.38 0 18.79 51.20 > 22.55 Ndmin < 0.1Acfck
Minor(-) o 1043 5120 > 1216 Nomin < 0.1Acfek
205 Majer(+) K203-K214-K213 66.21 699 7.08 781 13320 > 188 Nomin < 0.1Acfck
+5305 Majar(-) B8.46 8.61 133.20 > 20.49 Namin < 0,1Acfek
Minsi(+) K203 2041 070 856 ° an > w02 Nomin < 0.1Acfck
Mindr(-) 15.21 o 4111 18.25 Ndmin < 0.1Acfck
5206 Major(+) K213-K215-K212 2112 22.05 873 7.31 43.18 > 19.25 Ndmin < 0.1Acfck
+5306 Major(-) 9.23 7.73 43.18 20.35 Ndmin < 0.1Acfck
Minér(+) K212-K215-K213 8.42 8.87 11.01 0.14 17.29 > 13.38 Ndmin < 0.1Acfck
Mingr(-) 12.68 0.14 17.29 > 15.3% Ndmin < 0.1Acfck
s207 X K218-K215 a.50 9.53 5.36 10.12 19.03 > 18.58 Ndmin < 0.1Acfck
+5307 x 9.73 844 1803 < 2080 Namin < 0.1Acfck
+¥ K216 227 2333 o 7.40 w60 > 8E7 Ndmin < 0.1Acfck
=Y 0 6.00 46.60 > 7.20 Ndmin < 0.1Acfck
208 x K205-K219 10.00 1076 0.37 840 077 > 105 Namin < 0.1Acfck
+s308 x 0.63 ase 077 > 625 Nemin < 0.14cfck
+ K205-K215-K206 24.29 259 6.00 1116 5007 > 2059 Namin < 0.1Acfck
oY 10.10 8.38 50.07 > 2217 Namin < 0.1Acfck
209 m K219-K217 1037 1092 458 781 729 > 1488 Namin < 0.1Acfck
45309 X 863 7.81 21.29 = 19.73 Namin < 0.1Acfck
Y K216-K219-K228 25.01 26.10 6.57 9.15 5111 > 18.87 Ndmin < 0.1Acfck
¥ 10.22 5.99 51.11 19.45 Ndmin < 0.1Acfck
s Mafor(+] KZ10-K220-K211 27 2296 827 .61 568 - 188 Nomin < 0.Ackck
48311 Major(-) 7.23 7.81 45.68 18.04 Ndmin < 0.1Acfck
Mindr(+) K211-K220-K210 9.19 8.31 5.48 0.12 18.50 > 671 Ndmin < 0.1Acfck
Mingr(-) 10.35 0.14 18.50 > 12.59 Ndmin < 0.1Acfck
s212 X K220 16.13 17.03 0 13.60 3315 > 16.32 Ndmin < 0.1Acfck
5312 x 0 7.43 ;s > 8oL Nemin < 0.1Acfck
+¥ K206-K220-K207 66.93 69.90 781 881 13683 > 1995 Némin < 0.1Acfck
¥ 8.49 6.19 136683 > 1761 Namin < 0.1Acfck
s213 = w208 507 918 o 818 .23 >  om Némin < 0.1Acfck
+sa13 x o ase 23 > ss Namin < 0.1Acfck
+Y K207 22.40 22.60 6.01 o 44.99 > 722 Namin < 0.1Acfck
v 781 0 499 > 938 Namin < 0.1Acfck
s214 Ra K208-K209 10.73 11.91 4.58 6.72 22,64 > 13.57 Namin < 0,1Acfck
s x 672 a1 264 > 1360 Nemin < 0.1Acfck
+Y K224 25.73 28.02 0 5.92 53.74 710 Ndmin < 0.1Acfck
- 0 4.03 53.74 4.83 Ndmin < 0.1Acfck
s215 Majér(+) K209-K221-K210 17.51 17.91 6.39 7.81 35.42 > 17.04 Ndmin < 0.1Acfck
45315 Major(-) 8.32 6.00 35.42 > 17.18 Ndmin < 0.1Acfck
Minér(+) K205-K210-K221 8.22 8.47 470 014 166 > 58 Namin < 0.1Acfck

Sekil 88.Guclu kolon kontrolleri (b)
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i Kolon Kirig Sonug ve Agiklama
Kolon Yon l Kirigler Mra Mri Mri Mrj EMrkol > 1.2 TMrkiris. Kontrol
[tfm] [tfm] [tfm] [tfm] [tfm]
2. KAT _(Devami ..}
[ Minort-) | 6.18 0.10 1669 >  7.55 Ndmin < 0.1Acfck
2. KaT Rt ¥
5210 Major +} K211-K217-K212 054 2.2 5359 828 4316 > 24 Nidmin < 0.1Acick
+5310 Majort-) 9.26 781 4316 > 2048 Nemin < 0.1Acfck
Mingr{ +) K212-K217-K211 833 895 .36 014 1728 > 1an Namin < 0.1Actck
Mingrt-) 1.73 014 1728 > 1424 Namin < 0.1Acfck
1, KAT
sio1 Major(+) K127-K101-K104 TS 3898 .00 875 6530 > 1770 fidmin < 0.1Acfck
+5201 Major(-) 787 6.50 6830 > 1724 Namin < 0.1Azfck
Minar{ +) K104-K101-K127 15.30 1897 010 1198 327 > 1450 Namin < 0,1Acfck
Minit-) 014 630 327 > 772 Ndmin < 0.1Acfck
sz Major(+) K102.K125-K114 696 .45 7.52 935 5343 > w14 fidmin < 0.1Acfck
+5202 Major(-) 10.49 672 s343 > 068 Namin < 0.1Azfck
Miner(+) K102-K114-K125 1281 1253 10.06 016 2835 > 2z Ndrmin < 0.1Agfck
Mingit-) 14.26 012 2535 > 1736 Ndmin < 0.1Acfck
5103 Major(+) K101-K102 2196 33.96 04s 086 5592 > 155 Nmin < 0.1Acfck
+5203 Major(-) 085 073 5592 > 190 Ndrmin < 0.1Agfck
Miner(+) K101-K102 fent) 17.58 5.34 1038 %72 > 188 Ndrmin < 0.1Agfck
Mindrt-) 10.38 888 872 > 211 Ndmin < 0.1Acfck
s104 Major(+) K104-K105-K103 9252 96.39 601 1183 18891 > 2140 Ndmin < 0.1Agfc
+5204 Major(-y 11.08 642 18891 > 099 Ndrmin < 0.1Agfck
Mingr +) K103 2%.38 27.7% ] 1879 5434 > 2255 Nidmin < 0,1AcTck
Mindrt-) [ 1013 5414 = 1216 Ndmin < 0.1Acfck
s105 Major(+) K103-K114-K113 66.99 66.38 978 1012 13338 > 2388 Ndmin < 0 1Agfck
+5205 Majort-y 10.85 1149 13338 > 2645 Nidmin < 0,1AcTck
Minar +) K103 .70 2048 9.81 0 a18 > 1 Nemin < 0.1Acfck
Minar-) 17.02 o a8 > 042 Namin < 0.1Agfck
5106 Hajor( +) K113-K115-K112 2205 2.7 10.45 9.05 984 > 2340 Namin = 0.1Acfck
+5206 Majort-y 1276 839 4984 > 2538 Nidmin < 0.1Acfck
Mingr{+) K112-K115-K113 .87 10,62 1395 0.0 1948 > 1698 Ndmin < 0.1Acfck
Minar-) 1514 016 1999 > 13 Namin < 0.1Agfck
5107 X K118-K115 953 1137 622 1339 08 < 283 idmin < 0.1Aclck
~5207 x 121 1054 08 < 658 fidmin < 0.1Acfck
ar K116 2333 28.04 o 838 5137 > 9% Ndmin < 0.1Acfck
¥ 7.96 5137 > 955 Namin < 0.1Acfck
108 +X K105-K113 1076 14 0.4z 5.08 224 > 14 Ndmin < 0.1Acfck
+s208 x 071 ast 224 > 67 Nidmin < 0.1Actck
- K105-K119-K106, 579 2718 671 1260 5297 > 2317 Namin < 0.14cfck
¥ 1145 9.08 5297 > Ndrmin < 0.1Agfck
s108 +X K113-K117 1052 12.21 5.28 1098 2313 > 1951 Ndmin < 0.1Acfck
+5209 x 10.04 1068 2313 < 2486 Namin < 0.1Acfck
-1 K116-K119-K128 26.10 2898 861 10,68 5458 > 234 Namin < 0,1Acfck
¥ 1191 7.4 5158 >  23.82 Ndrmin < 0.1Agfck
s11 Major(+) K110-K120-K111 2296 25,46, 832 8.28 el > a2 Nidmin < 0.1Acick
+s211 Major(-) 897 7.81 w41 > a3 Namin < 0.1Acfck
Miner{ +) 1K120-K110 9.31 10,84 633 014 2014 > 7277 Ndrmin < 0.1Agfck
Mingrt-) 1153 014 2014 > 1400 Nidmin < 0,1AcTck
5112 X K120 17.03 17.86 o 1360 EEECE] Ndmin < 0.1Acick
5212 x ) 743 8 > 891 Natmin < 0.1Aefcke
-t K106-K120-K107 60.90 7250 9.26 2,99 14240 = 2310 Nidmin < 0.1Acfck
¥ 9.66 772 14249 > 3086 Nidmin < 0.1AcTck
s13 X K108 916 9.08 o 834 1825 > 1073 Namin < 0.1Acfck
+s213 x o 5.27 1825 > 632 Natmin < 0.1Aefck
-t K107 2260 243 7.54 o 4502 > 005 Nidmin < 0,1Acfck
¥ .26 0 a2 > mn Namin < 0.1Actck
si1a X K108-K103 1191 1306 527 755 2497 > 1539 E
+5214 X 755 530 2497 > 1543 J
- K14 .02 29,88 0 592 5780 > 710 ¥
¥ o 4.03 57.90 > 483 J
s11s Hajor(+) K109-K121-K110 17.51 1806 841 915 e8> 2107 Namin < 0.1Acfck
+5215 Majort-) .75 7.95 3598 > .24 Nmin < 0.1Acfck
Mingr +) K109-K110-K121 .47 856 5.42 016 1703 > 670 fidmin < 0.1Acfck
Minrt-) 7.5 014 1703 > 8e Namin < 0.14cfck
1. KAT Rijit Diyatrama Bagh Oimayan Objeler
si0 Major(+) Ki11-K117-K112 222 26.02 .45 9.6 4824 > 2235 Nmin < 0.1Acfck
+s210 Major(-) 1083 848 w24 > 217 Nmin < 0.1Acfck
Miner +) KL12-K117-K111 8.95 1077 1173 017 19.72 14.28 Namin < 0.14cfck
Minar-) 13.95 05 1972 > i6s1 Ndmin < 0.1Acick
ZEMIN KAT
sz01 Magor(+) KZ27-K204-KZ01 36,58 3834 6.00 877 732 > 2 Namin < 0.1Acfck
+5101 Major(-) 7.87 652 732 > 1.6 Nmin < 0.1Aclck
Mingr{ +) KZ04-K227-KZ01 1857 19.84 010 1221 st > 1478 Namin < 0.1Acfck
Mindri-) 014 655 ;B8 > 802 Namin < 0.18cfck
sz02 Major(+) KZ25-KZ02-KZ14 2646 27.49 8.56 102 5388 > 2241 fidmin < 0.1Acick
+5102 Mejor(-) 1153 753 5395 > 2287 Nidin < 0,1AcTck
Minar{ +) KZ14-K202-KZ25 1253 13.13 1274 018 567 > 1550 Namin < 0.1Acfck
Mingr(-) 16.11 013 2567 > 1949 Nidmin < 0.1Acfck
5203 Major( +} K201-K202 3296 34,49 0.46 088 645 > 160 Nidmin < 0.1Acick
+5103 Mejor(-) 088 068 6845 = 187 Nidmin < 0,1AcTck
Mingr( +) K201-K202 17.58 1825 554 1089 85 > 1947 Ndmin < 0.1Acfck
Mingr(-) 10.60 820 85 > 2266 fidmin < 0.1Acfck
5204 Major( +) KZ04-KZ05-KZ03 96,38 99,83 672 1114 19632 > 2143 Nidmin < 0.1Acick
+s108 Majer(-) 1032 719 19632 > 2102 Namin < 0.1Acfck
Miner{+) K203 2775 20,03 o 2053 5679 > 246t Ndmin < 0.1Acfck
Mindrt-) 1178 5679 > 1414 Nemin < 0.1Acfck
205 Major(+) KZ14-K203-K213 6,38 64.70 1246 13108 > 2u8e Namin < 0.1Azfck
#5105 Majer(-) 1372 13108 > 323 Namin < 0.1Acfck
Minar{ +) K203 048 19.87 0 4035 > 1216 Ndmin < 0.1Acfck
Mingri-) o 035 > mss Nidmin < 0.1Acfck
sz06 Major(+) KZ15-K213-K212 2779 .42 956 6121 > 695 Namin < 0.1Azfck
+5108 Magor(-y 839 6121 > 38 Namin < 0,1Acfck
Minar{ + KZ15-KZ12-KZ13 062 14,93 024 555 > 1944 Ndmin < 0.1Acfck
Mingr{-) 020 555 > 284 Nidmin < 0.1Acfck
sz07 X KZ18-KZ15 13 1302 1535 2439 < w19 Namin < 0.1Azfck
+s107 x 1273 2439 < 28 Namin < 0,1Acfck
-t K216 .04 a3 o 9.15 5936 > 1038 Ndmin < 0.1Aclck
B o 866 5936 > 1m039 Ndmin < 0.1Acfck
szo8 X k7055219 1147 1218 047 952 T Namin < 0.1Azfck
+5108 x 077 528 282 > 72 Ndrmin < 0.1Acfck
-t KZ05-K219-KZ06 27.18 28.45 753 1364 sse2 > 539 Nmin < 0.1Aclck
- 12.04 991 s562 > 2682 Ndmin < 0.1Acfck
sz09 X KZ19-KZ17 1221 1810 611 1373 w31 > ;1 fidmin < 0.1Acick
+s100 «® 1128 1162 w3 > 2748 fidmin < 0.1Acfck
-t K219-K216-K228 2848 38,39 871 1068 6687 > 2327 Ndmin < 0.14cfck
v 1207 794 6687 > 2400 Ndmin < 0.1Aefek
sz11 Major(+) KZ20-KZ10-KZ11 2546 30.83 .90 9,66 5629 > 2348 Nidmin < 0.1Acfck
+5111 Majort-y 10.48 9.25 5629 > 2369 fidmin < 0,1Acfck
Mingr( +) K220-K211-K210 108 1324 758 017 207 > 930 Namin < 0.1Acfck
Minbri-) 1335 017 2007 > 1669 Nidmin < 0.1Acfck
3] X K220 17.86 1864 o 541 36,50 Nidmin < 0.1Acick
#5112 * ] 854 36,50 Nemin < 0.1Acfck
*r K2Z06-K220-K207 7259 2506 0.66 1048 14750 Namin < 0.1Acfck
¥ 10.12 818 147.64 Ndmin < 0,1Acfck
5213 X K208 .08 884 o 1069 17.92 Nidmin < 0.1Acfck
ss113 = o 682 17.02 Namin < 0.1Acfck
-t K207 2243 21,93 846 0 44,36 Namin < 0.1Azfck
Bl 10.12 0 44,36 Ndmin < 0,1Acfck:
sz1a o K208-K209 13.06 115 510 894 2721 N
+st1a x 894 614 . J
-t K224 29.58 167 592 61.56
¥ o 4.03 61.56 J
sz15 Major(+) KZ21-K208-K210 1806 2237 550 1087 a0.4a fidmin < 0.1Acfck
+s115 Major(-) 1136 795 0.4 Namin < 0.18cfck
Miner(+) KZ10-K209-KZ21 8.56 10.63 650 018 19.19 Nidmin < 0.1A¢fck
Mingrt-) 834 014 19.19 Ndmin < 0.1Acfck

Sekil 89.Gucli kolon kontrolleri (c)
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T L EEwmrn L v | AT
Kolon Yén Kirigler Mra | Mrii | Mri ‘ Mrj ‘ FMrkol > 1.2 yMrking. Kontrol
[tfm] [tfm] [tfm] [tfm] [tfm]
ZEMIN KAT Rijit Diyaframa Bagh Olmayan Objeler
sz10 Majér(+) KZ17-KZ11-K212 26.02 3521 1062 1067 6123 > 2556 Ndmin < 0. 1Actck
+5110 Major(-) 1214 9.25 6123 > 2568 Namin < 0.1Acfck
Minsr(+) KzZ17.k212-K211 10.77 15.09 16.35 019 586 > 1984 Ndmin < 0.1Actck
Minsr-) 17.57 0.16 506 > 2128 Ndmin < 0.1Actck
1. BODRUM
6101 Wagort+) KB113-KB102 38.34 4471 u 17.22 805 > 2066
+5201 Majér(-) o 1353 s0s > 1624
Minor(+) KB113-KB102 19.64 23.53 0.21 2322 a8 > a2
Minr() 027 1873 4338 > 2280
SB102 Major(+] KB103-KB1D4 27.49 38.32 258 19.06 6581 > 2598 Ndmin < 0.1Acfck
+s202 Majer(-) 248 1579 6581 > 2190 Nimin < 0.1Actck
Minar(+} K8104-KB103 1312 19.63 3161 [ 27 < e Namin < 0.1Acfck
Minr{-) 023 o 277 < %2 Ndmin < 0.1Actck
5103 Mar(+) B102-KB117-KB103 3449 35.00 085 1687 6952 > 2176 Nmin < 0, 1Actck
+s203 Majér(-) 150 913 52 > 127 Ndmin < 0.1Acfck
Minsr(+} KB102-KB117-KB103 18.25 18.50 10.26 1851 w75 > s Ndmin < 0, 14cfck
Minsri-) 18.25 1030 3675 > 3426 Nidmin < 0.1Actck
SB10 Wajort+) KB113-KB115-KB114 99.93 115,03 1027 16.40 21496 > 3201 Ndmin < 0.1Acfck
+5204 Majr(-) 1358 1174 21496 > 3087 Ndmin < 0. 1Actck
Miner(+) KB1Ls 29.03 3418 o 39.06 612 > 4687 Ndmin < 0.1Actck
Minr(-) o 2432 a2 > a8 Ndmin < 0.1Actck
6105 Magor(+] KB115-KB104-KB105 64.70 98.27 1362 19.66 16297 > 3954 Namin < 0.1Actck
+s205 Majér(-) 2442 1952 16297 > sz Ndmin < 0. 1Actck
Mingr(+) KBiLs 19.67 ETET) 2432 o 5120 > 298 Ndmin < 0,1Actck
Minsri-) 4317 [ 5120 <  sie0 Nidein < 0.1Actck
56106 Wajort+) KB116-KB105-KB106 36.42 a3 2162 1764 7785 > anal Naemin < 0.1Acfck
#5206 Majer(-) 2296 1457 7795 > aso3 Nimin < 0.1Ackck
Minsr(+) KB116-KB106-KB10S 14.93 1.3 2280 037 266 > 2780 Ndmin < 0.1Actck
Minr() 2576 035 e > am Ndmin < 0.1Actck
6107 = o116 13.02 12.69 o 7319 %91 < 2.2 Ndmin < 0.1Acfck
+s207 x o 2068 /91 > a8 Ndein < 0. 1Actck
v KB119 332 3107 o 1947 623 > 2300 Ndmin < 0.1Actck
v o 1637 623 > 1964 Ndenin < 0.1Actck
6108 +x KB114-KB121 1210 13.01 081 17.73 16 > 2255
+5208 = 111 1330 516 > 1.9
¥ KB114-KB111 20.45 2981 13.08 1794 se > :
B 1750 1620 se2 > ans2 y
8109 = w120 16.10 1565 ] 1775 36 > 2130 Namin < 0. 1Actck
+s209 x o 1723 376 > 2067 Ndmin < 0.1Acfck
¥ KB119 38.39 37.58 1637 o 7598 >  19.64 Ndmin < 0.1Actck
x 19.17 o 7558 > 2300 Ndein < 0.1Actck
6110 War(+) B120-KB108-KB106 3521 4055 17.85 1794 7586 > 4295 Namin < 0. 1Actck
+s210 Major(-) 18.75 1574 75086 > 4299 Namin < 0.1Acfck
Minsr(+} KB120-KB106-KE108 15.08 17.24 2002 031 233 > 2440 Ndmin < 0. 1Actck
Mingr(-) 2176 028 3233 > 2645 Ndmin < 0.1Acfck
sB11 Vajor(+) KB122-KB107-KB10S 3083 4758 16.61 17.52 a1 > 4095 Ndmin < 0. 1Actck
+sz11 Mafor(-) 1896 18.69 7841 > 4519 Namin < 0, 1Acfck
Minsr(+} KB122-KB108-KB107 13.24 20.41 15.22 0.31 3365 > 1863 Ndmin < 0.1Acfck
Mingi(-) 2414 027 3365 > 29.30 Namin < 0.1Acfck
sB112 X w122 18.64 19.63 o 26.50 w26 > 3160 Ndmin < 0. 1Actck
+s212 x [ 15.82 |6 > 1899 Namin < 0.1Acfck
v KB111-KB122-KB112 75.06 78.20 16.20 1531 15326 > 382 Ndmin < 0. 1Actck
v 14.68 1349 153.26 > 3380 Ndmin < 0.1Acfck
se113 x we109 ) 852 o 2089 1735 < 2507 Ndmin < 0. 1Actck
+s213 x 0 1860 1735 < 23 Ndmin < 0,1Actck
v KBz 2103 2138 15.71 o a3z > 188s Ndmin < 0. 1Actck
¥ 17.53 [) B2 > 20 Ndmin < 0,1Acfck
e o KB109-KB110 1515 1471 1298 1473 w86 < 325 w07
+s214 x 1473 1297 me6 < 3.4 a> 07
sB115 Majér(+) KB110-KB107 2237 29.04 149 1752 siat > 2281 Ndmin < 0. 1Actck
+sz15 Mager(-) 164 1571 sLal > 2081 Ndmin < 0.1Actck
Minsr(+) KB110-KB107 10.63 14.00 17.67 o 2463 > 2144 Ndmin < 0. 1Actck
Ming(-) 19.66 o 2463 > 2 Ndmin < 0.1Actck

Sekil 90. Guglu kolon kontrolleri (d)
C. Eski ve Yeni Yonetmelik Arasindaki Onemli Farklihiklar

DBYBHY-2007"de deprem diizeyi herhangi bir simge ile ifade edilmemekle
birlikte tiim yapilacak yapilarda 50 yilda asilma olasiligi %10, tekrar olugsma
periyodu 475 yil olarak belirtilen depremler i¢in kullanilmistir. TBDY-2018’de
dort farkli deprem yer hareket diizeyi 6ngoriilmiistiir ve her bir yer hareket diizeyi

DD simgesi ile belirtilmistir. Bu deprem diizeyleri Sekil 2.81°de gosterilmistir.

Yeni yonetmelik ile etkin ivme katsayisi yerine, tasarim ivme spektrumu,
harita spektral ivme katsayis1 ve yerel zemin etki katsayilar1 kullanilmaktadir. Bu
parametrelerin kullanilmasi ile iilkemizde yer alan her bir nokta icin harita
spektral ivme katsayilar1 (SS ve S1) dikkate alinarak tasarim ivme katsayilari
(SDS ve SDI1) kullanilarak elde edilen ivme spektrumlari kullanilacaktir.

Boylelikle daha 6nce binanin bulundugu deprem bdlgesine bagli olarak tek bir
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deger alan spektral ivme katsayisi, kisa ve uzun periyot bolgeleri i¢in ayr1 ayri

belirlenecektir.

Her iki yonetmelikte yer alan spektrum egrilerinin karsilastirilmasi ise Sekil
2.82’de verilmistir. Ayrica DBYBHY-2007°de ifade edilmeyen diisey elastik
tasarim spektrumu, TBDY-2018 ile ilk kez deprem yonetmeliklerinde kendine yer
bulmustur. Yerel zemin o&zellikleri yapilarin deprem davranisini dogrudan
etkilemektedir (Borcherd, 2004; Over, vd. 2011; Biiyiiksarag, vd. 2013; Karasin
ve Isik, 2017; Isik, vd. 2016; Isik ve Kutanis, 2015; Yakut vd., 2014). Bu
baglamda TBDY-2018’de iki farkli yerel zemin katsayisi ile ifade edilmistir (FS
ve F1). FS, kisa periyot bolgesi i¢in yerel zemin etki katsayisini ifade ederken F1,
1.0 saniye periyot i¢in yerel zemin etki katsayisini belirtmektedir. DBYBHY -
2007°de bina 6nem katsayisi (I), 1.0, 1.2, 1.4 ve 1.5 olmak {izere dort farkli deger
almaktadir. Bina 6nem katsayist (I), TBDY-2018’de de kullanilmaya devam
edilmesine ragmen 1.0, 1.2 ve 1.5 olmak iizere li¢ farkli deger almaktadir.
Insanlarin uzun siireli ve yogun olarak bulundugu ve degerli esyanin saklandigi
binalar icin DBYBHY-2007de 1.4 degeri kullanirken, bu deger yeni deprem
yonetmeliginde daha 6nceki 1.5 degerinin oldugu yap1 grubu ile birlestirilerek 1.5
olarak dikkate alinmaya baglanmistir. TBDY-2018’de bu katsayr hesaplanirken,
DBYBHY-2007°de belirtilmeyen bina kullanom smifi (BKS) da yeni

yonetmelikte kendine yer bulmustur.

Deprem Diizeyi | Tekrarlanma Periyodu | Asilma Olasihgi (50 yilda) Tanim

DD-1 2475 0.02 En biiyiik deprem yer hareketi

DD-2 475 0.10 Standart tasarim deprem yer hareketi
DD-3 72 0.50 Stk deprem yer hareketi

DD-4 43 0.68 Servis deprem hareketi

Sekil 91. Deprem yer hareketi duzeyi (TBDY-2018)

DBYBHY-2007’de zemin gruplar1 A, B, C ve D olarak 4 gruba ayrilmis ve
hangi zemin tiri oldugu yapilacak zemin etUtleri sonucunda belirlenmekteydi.
A’dan D’ye dogru gidildikce zeminin tasima giicii diismekteydi. Ayrica bu
yonetmelikte zemin gruplarinin yani sira zemin siniflar1 dort farkli sekilde
siniflandirilmakta idi (Z1, Z2, Z3 ve Z4). Yeni yonetmelik ile zemin grup ve

siniflar1 birlestirilerek yerel zemin sinifi olarak adlandirilmaya baglanmistir.

TBDY-2018de ilk kez deprem tasarim siniflar1 yer almistir. Bina kullanim

siniflarina ve DD-2 deprem yer hareketi diizeyi i¢in kisa periyot tasarim spektral
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ivme katsayisina bagli olarak deprem tasarim siniflari tanimlanmigtir. Deprem
tasarim siniflart sekil 2.83’de belirtilmistir. Deprem yonetmeliklerimize giren
yeni bir ifadede, bina yiikseklik sinifi (BYS)’dir. TBDY-2018’de deprem etkisi

altinda bina yiikseklik siniflar sekiz farkli gurupta sunulmustur.

S.(T)

Sps
Soi ] S‘(T)_S.,. TBDY-2018
0.48 5 <7
S;\e(T): ml.
T, Ty L0 T, T
S(T)
2.5

DBYBHY-2007

SN =25(Tw/T)"*

A T
Sekil 92. Spektrum egrilerinin karsilastirilmasi
DBYBHY-2007°de hemen kullanim performans diizeyi (HK), can giivenligi
performans diizeyi (CG) ve gogme oncesi performans diizeyi (GO) olmak (izere
ti¢ farkli performans diizeyi varken, TBDY-2018’de dort farkli performans diizeyi
ifade edilmistir. Bu performans diizeyleri TBDY-2018de kesintisiz kullanim
(KK), smirli hasar (SH), kontrollii hasar (KH) ve gd¢menin &nlenmesi (GO)
olarak belirtilmigtir. Deprem yiikii azaltma katsayillar1 da DBYBHY-2007
yonetmeligi’nde denklem 2.1 ve 2.2 ile TBDY-2018 yonetmeligi i¢in denklem

2.3 ve 2.4’de verilmistir.

R.(T) :1.5+(R—1.5)Tl

A formil 1

R,(T)=R Ta<T formail 2
R
R(T)=—

(1) | T>T, formul 3
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Ra(l'):D+(E—Djl

| Ts T=T, formul 4

Bunlarin yani sira beton ve c¢elik malzeme siniflar1 ve tasiyici sistem
boyutlarinda 6nemli degisiklikler olmustur. DBYBHY-2007"de minimum beton
sinifi C20 iken yeni yonetmelikte bu deger C25 olarak belirlenmistir. Minimum

dikdortgen kolon boyutlart 25%30 cm iken yeni yonetmelikte 30x30 cm olarak

belirlenmistir.
DD-2 Deprem Yer Hareketi Diizeyinde Kisa Periyot Bina Kullanim Simifi
Tasarim Spektral Ivme Katsayis1 (SDS) BKS=1 BKS =23
SDS < 0.33 DTS = 4a DTS =4
0.33 <8DS < 0.50 DTS = 3a DTS =3
0.50<SDS < 0.75 DTS = 2a DTS =2
0.75 <SDS DTS = la DTS =1
Sekil 93. Deprem tasarim siniflari
Bina Yiikseklik Simiflar1 ve Deprem Simiflarina Gore Tamamlanan
Bina Yiikseklik Sinifi Bina Yiikseklik Araliklar [m]
DTS =1,1a,2,2a DTS =3, 3a DTS =4, 4a
BYS=1 HN> 70 HN> 91 HN> 105
BYS =2 56 <HN<70 70 < HN <91 91 <HN <105
BYS =3 42 <HN <56 56 <HN<70 56 <HN<9]
BYS =4 28 <HN <42 42 <HN <56
BYS=5 17.5 <HN <28 28 <HN<42
BYS=6 105 <HN<17.5 17.5 <HN <28
BYS=7 7<HN<I05 105 <HN <175
BYS =8 HN<7 HN=<10.5

Sekil 94.Bina yiikseklik araliklar

Bu binanin analizinde dinamik hesap yontemi yerine yeni yonetmelige gore
Onerilen tepki spektrum yontemi kullanilmigtir. Belirli bir yerde yapilacak bir
yapinin sismik analizini ve tasarimini yapabilmek ic¢in ger¢cek zaman alam
kaydina ihtiya¢ vardir. Ancak bu tiir kayitlarin her yerde olmasi miimkiin
degildir. Ayrica, yapinin tepkisi yer hareketinin frekans icerigine ve kendi
dinamik o6zelliklerine bagli oldugundan, yapilarin sismik analizi basitge yer

ivmesinin tepe degerine dayali olarak gerceklestirilemez.

Yukaridaki zorluklarin iistesinden gelmek i¢in, deprem tepki spektrumu,
yapilarin sismik analizinde en popililer aragtir. Yapisal sistemlerde yer
degistirmelerin ve eleman kuvvetlerinin tahmini i¢in sismik analizin tepki
spektrumu yontemini kullanmanin hesaplama avantajlar1 vardir. Yontem, birkag

deprem hareketinin ortalamasi olan diizglin tasarim spektrumlarini kullanarak her
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bir titresim modundaki yer degistirmelerin ve eleman kuvvetlerinin yalnizca
maksimum degerlerinin hesaplanmasini igerir. Tepki spektrumlari, belirli deprem
yer hareketine maruz kalan SDOF sisteminin maksimum tepkisi ile zaman
periyodu (veya frekansi) arasinda ¢izilen egrilerdir. Tepki spektrumu, verilen
soniim orant i¢in bir SDOF sisteminin maksimum tepkisinin yeri olarak
yorumlanabilir. Tepki spektrumlari, deprem nedeniyle yapida gelisen yanal
kuvvetlerin elde edilmesi i¢in kullanilabilen, dogrusal aralik altinda en yiiksek
yapisal tepkilerin elde edilmesine yardimci olur ve bdylece yapilarin depreme

dayanikli tasarimin1 kolaylagtirir.

Genellikle bir SDOF sisteminin tepkisi, zaman alan1 veya frekans alam
analizi ile belirlenir ve belirli bir sistem suresi icin maksimum tepki secilir. Bu
siireg, SDOF sisteminin tiim olast zaman dilimleri i¢in devam ettirilir. X
ekseninde sistem zaman periyodu ve y ekseninde tepki miktar1 ile nihai ¢izim,
belirtilen soniim orani ve giris yer hareketine iliskin gerekli tepki spektrumlaridir.

Genel tepki spektrumunu elde etmek icin ayni islem farkli sonliim oranlar ile

gerceklestirilir. Deprem ivmesine maruz kalan bir SDOF sistemi diisiiniin, X; (1)
hareket denklemi su sekilde verilir:
mx"(t) +cx’(t) + kx(t) = —mx{ (t) formiil 5

C
wy =k/m 65_2ma)0 ve @ =01-&

: yerine yazilirak denklem su

sekilde,

X"(t) + 2E0,X'(t) + 0y X(t) = X, (1) formil 6

elde edilir. Duhamel integralini kullanarak, baslangi¢ta duragan olan SDOF

sisteminin ¢oziimii (Agrawal ve Shrikhande, 2006) tarafindan verilmektedir.

g (t-7)

sinw, (t—7)dr

t
x(t) = —I X; (7)
0 @ formal 7

& ve o parametrelerine sahip ve belirtilen deprem hareketine maruz kalan

SDOF sisteminin maksimum yer degistirmesi, X (®) ile ifade edilir.
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—sa)o(t 7)

sinw, (t—7)dr
max formil 8

%O, = I % (1)

Goreceli yer degistirme spektrumu su sekilde tanimlanir:

S4(£,@) =[x(V)]

formul 9

Burada S4 (1) , & ve wo parametreleri i¢in deprem yer hareketinin bagil
yer degistirme spektrumudur. Benzer sekilde, bagil hiz spektrumu, S, ve mutlak

ivme tepki spektrumu, S,, su sekilde ifade edilir:

é 0)0 |X t)|max

formil 10
S.(&,m,)=|x(t t)+xg (t
N(§Yo) a( )| | ( )| formul 11
Sistem i¢in sdzde hiz tepki spektrumu, Spy su sekilde tanimlanir:
Spv(é:’a)o):a)o Sd (5’0)0) formal 12

2
Benzer sekilde, sdzde ivme tepkisi Spa, Sq ile @o carpilarak elde edilir,

Spa(g’a)o) = woz Sd (é:’ a)o)

formul 13

Spv miktari, olarak ifade edilen yapida depolanan maksimum gerinim

enerjisini hesaplamak i¢in kullanilir. Soéniimsiiz bir sistem i¢in S; = Spa
olmaktadir.
1 1 1
E ==kx2 ==m@?S>==m§?
Mg MK R T g formiil 14

Spa miktari, taban kesmenin maksimum degeri ile iliskilidir.

2
Vmax :kxmax =m 0)0 Sd =m Spa

formil 15

Farkli tepki spektrum biiyiikliikleri arasindaki iliskiler sekil 2.86'da

gosterilmistir.

W, —> © T,—>0

veya gibi rijit bir sistem diistiniildiigiinde, c¢esitli tepki

spektrumlariin degerleri asagidaki gibidir:
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limS, -0

EOnas formul 16
limS, -0

i formul 17
limS. — [X"(t

o O g()|max formul 18

Her {i¢ spektrumda, yani yer degistirme, s6zde hiz ve s6zde ivme, yapisal
tepki hakkinda ayni bilgiyi saglar. Bununla birlikte, her biri fiziksel olarak
anlamli bir miktar saglar ve bu nedenle, ili¢ spektrumun tiimii, bir depremin
dogasin1t ve tasarim Tlizerindeki etkisini anlamada faydalidir. Bu ii¢ nicelik

arasindaki iligski nedeniyle, ii¢ spektral niceligi de gosteren birlesik bir durum

mumkundr.
logS_,=logS, +logw .
9=p 9> 9 formal 19
I =1 -1 .
093, =10gS,, —loga, formil 20
s . - - Sr S{] Py pa
Goreli yer degistirme, [x(f)| =Sy =t = - = T
m() 0‘)0 mu (")6
o f _ _ _ i - pa
Bagil huz, |x(¢)] =, =5, = =S5, ~ —re
@, 0y
Mutlak ivme, |¥)(2) = S, =, S, =S5, =S, | =5,

Sekil 95. Tepki spektrum iligkisi

Denklemlerden, ordinat olarak log Spy ve apsis olarak log @ ile logaritmik
6lgekte bir cizimin, iki denklemin, log Sy ve log Spanin sabit degerleri icin
sirasiyla + 45° ve - 45° egimli diiz ¢izgiler oldugu aciktir. Bu, yer degistirme,
s0zde hiz ve s6zde ivmenin birlesik spektrumlarinin tek bir grafikte ¢izilebilecegi

anlamina gelir.
Tepki spektral degerleri asagidaki parametrelere baglidir,
e Enerji salinim mekanizmasi
e Merkez uzaklik
e Odak derinligi
e Zemin durumu
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e Richter biiytikligi
e Sistemde S6nimleme
e Sistemin zaman periyodu
Tepki spektrumlarinin degerlendirilmesinde asagidaki hatalar ortaya ¢ikar,

a) Diliz Dogru Yaklasimi: Spektrumlarin sayisal hesaplanmasinda, gergek
deprem kaydi sayisallagtirma noktalar: arasindaki dogrusal boliimlerle degistirilir.
Bu, zaman araliklarinin uzunlugunun ilgili donemlerden ¢cok daha kisa olmasi

kosuluyla kiicilik bir tahmindir.

b) Kesme Hatasi: Genel olarak, diferansiyel denklemleri entegre etmek icin
sayisal yontemlerde bir kesme hatasi vardir. Ornegin, iigiincii dereceden Runge-

Kutta yontemlerinde hata (At;)” ile orantilidir.

¢) Zaman Kaydinin Yuvarlanmasindan Kaynaklanan Hata: Diizensiz zaman
araliklarinda sayisallagtiritlan deprem kayitlar1 igin, bu raporda oOnerilen
entegrasyon teknigi, zaman kaydinin yuvarlanmasin1 gerektirir ve ilgili hata,
yuvarlamanin yapilma sekline baglidir. 0.005 saniyeye yuvarlama igin, spektrum

degerlerindeki ortalama hatanin yiizde 2'den az olmas1 beklenir.

d) Apyrklastirmadan Kaynaklanan Hata: Spektrumlari hesaplamanin
herhangi bir sayisal yonteminde, tepki bir dizi ayr1 noktada elde edilir. Spektral
degerler, bu ayrik noktalarda meydana gelmeyebilecek tepki parametrelerinin
maksimum degerlerini temsil ettiginden, ayriklastirma, ger¢ek degerlerden daha
disiik spektrum degerleri veren bir hataya neden olur. Maksimum tepki, tam

olarak iki ayr1 nokta arasinda meydana gelirse, hata maksimum olacaktir.

Bu hatanin iist sinir1 i¢in bir tahmin, maksimum yer degistirme veya hiz
zamaninda, osilatoriin tepkisinin dogal frekansina esit bir frekansta hemen hemen
siniisoidaldir. Bu varsayim altinda hata, Sekil 2.86'da gosterildigi gibi maksimum

entegrasyon araligi, At; ve osilatoriin periyodu ile iliskilendirilebilir.
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Gergek maksimum deger
Tepki

miktart Kaydedilen maksimum deger

Siire, t

Sekil 96. Ayriklastirma nedeniyle tepki spektrumunda hata

At Maksimum hata (%)
<T/10 <49
<T/20 <12
<T/40 <03

Sekil 97. Segilen siire adim ile tepki miktarindaki yiizde hatasinin degisimi

Analiz i¢in kullanilan sistem bir kiitle, m, sabit k olan yay ve viskoz soniim

sabiti ¢ olan amortisorden (kuvvet birimleri x uzunluk basina zaman ile) olusur

(Sekil 2.88).

O IR YAYA A A
A4y m
C
M_
L
O O @)

Sekil 98. Zorlama fonksiyonu z(t) ile basit sonimli kitle-yay sistemi

Yukaridaki tliretme, bir deprem sirasinda bina tepkisi gibi karmasik bir
sistem icin gecerli olmayan tek serbestlik dereceli bir sistem icindir. Neyse Ki,
dogrusal davranan, ¢ok serbestlik dereceli sistemler, farkli titresim modlar1 i¢in
tek serbestlik dereceli sistemlerin iist iiste binmesi kullanilarak analiz edilebilir
(Trifunac ve Todorovska, 2008). Sireg, sistemin dinamik o6zelliklerini (mod
sekilleri dahil) belirlemeyi, her mod i¢in dinamik tepkiyi hesaplamay1 ve toplam

tepkiyi tahmin etmek icin Ust tste bindirmeyi icerir (Clough, 1962).

Y +250Y] +ofY, = i
M; formil 21
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M; etkin kutledir ve L;, etkin deprem kiitlesi olarak adlandirilir. Bir yonde
hareket eden iki boyutlu bir yap1 igin,

n
D 4im;
i j=1

M' n
LD m,
i1

L

formul 22

é

i ile j. kiitlenin i. modundan dolay1 yer degistirmesini tanimlar (de Silva,
2005). Modal maksimumlarin ayni anda olugsmadig1 gercegi hesaba katilmalidir,
clnk( temel sliperpozisyondan fazla tahmin buyuk olabilir (Clough, 1962). Bunu
yapmak icin yapilan ilk girisimler, ¢oklu modlar icin tepkilerin ortalama

karelerinin toplaminin kokiiniin kullanilmasini igeriyordu:

(2 2 2
Ymax = \/Y1 Y tY3+.. formal 23

Genel olarak, ilk mod, sistemin tepkisine en basta katkida bulunur ve daha
yliksek modlar i¢in katilim faktorleri kiiciiktiir. Bununla birlikte, daha yiiksek
modlar, daha uzun yapilar icin daha biiyiik bir rol oynamaktadir (Clough, 1962).
Stiperpozisyon yoOntemlerini iyilestirmeye yonelik bazi yaklasimlar, gergek
maksimum tepkide bir alt smir bulmayi, modlarin etkilerini birinciden daha
yiuksek agirliklandirmayr veya olasiliksal bir maksimum bulmak i¢in karekok-
toplam-kareler (SRSS) yontemini kullanmay1 igerir (Joshi ve Gupta, 1998). Daha
yiiksek modlar1 agirliklandirmak i¢in, agirliklandirma faktorlerini ampirik olarak
belirlemek en basitidir (Clough, 1962). Cogu siiperpozisyon yontemi, bazi giiclii
hareket deprem hareketleri dar bir frekans bandini kapsamasina ragmen, giris

zorlamasinin beyaz giiriiltii oldugunu varsayar.
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111.SONUC VE ONERILER

Ornek yap1 iizerinde TBDY, 2018 dahilinde tanimlanan, mevcut binalarin
deprem performanslarinin belirlenmesinde esas alinacak deprem diizeyleri ve bu
deprem dizeylerinde binalar igin o©ngorilen bina performans hedeflerinin
belirlenmesi amaci1 ile yapit deprem performans ve can gilivenligi analizi
yapilmistir. Bina kullanim smifi BKS=1 ve bina 6nem katsayis1 I=1.5"dir.
Incelenen binanin koordinatina goére  “Tiitkiye Deprem Tehlike Haritas1”
kullanilarak belirlenen kisa periyot tasarim spektral ivme katsayis1 1.187 dir.
Buna gore yap1 DTS=1a deprem tasarim sinifindadir. Bina ytiksekligi (HN) 17.5
m ile 28 m arasinda olup bina yiikseklik sinifi BY S=6’dir. Yukarida ayrintilar ile
acgiklanan parametreler ile TBDY, 2018 kriterlerine uygun olarak ve yer hareketi
diuzeyi DD-2’ye gore performans analizi gergeklestirilmis ve hedeflenen
performans diizeyi olan kontrollii hasar performans diizeyi’ni (KH) sagladigi
belirlenmistir. Yeni yonetmelikte kullanilan tepki spektrumu yontemi igin

asagidaki ¢ikarimlar yapilabilir.

Tepki spektrumu, varsayimlarin basitlestirilmesini igerir; bununla birlikte,
degisen soniimlemenin etkileri gibi onemli bilgiler verebilir. Dinamik tepkilerin
daha da karmasik analizleri, tepki spektrumunun hesaplanmasina dayanir. Sismik
tasarim genellikle belirli bir saha ve hasar limiti i¢in orta biiyiikliikte bir depreme
dayanir. Deprem hareketleri rastgele ve yerel zemin kosullar1 ve kaynaga olan
uzaklik gibi faktorlere bagli oldugundan, bir bdlgede beklenen bir dizi deprem
icin diizgiin bir spektrum egrisi gelistirmek en pratik olamidir. Elbette, tepki
spektrum analizi gibi bir yontemi kullanmanin nihai amaci, bir depremle iliskili

enerjiyi aktif veya pasif olarak emen mekanizmalar tasarlamaktir.

tizerine monte edilmesini, boylece dogal titresim frekansini arttirmay1 ve ivmeyi
azaltmayi igerir. Bir zorlama fonksiyonuna tepki olarak salinan dogrusal, elastik
bir sistem diisliniildiiglinde, tepki spektrumu analizi, ger¢ek diinya uygulamalari

icin Oonemli bilgiler saglar ve bir¢cok seye ragmen altinda yatan varsayimlar,
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miihendislik sismolojisinde birincil arag¢ olarak kalir. Hesaplama yeteneklerindeki
gelismelerle birlikte, siiperpozisyon yoluyla zamansal modal etkilesimleri dikkate
alan daha ayrintili analizler miimkiin hale geldi. Hatta sistemleri dogrusal
olmayan bolgeye girdikten sonra degerlendirmek i¢in yontemler gelistiriliyor. Bu
tir karmasik analizlerin bir giin bina kodlarinda ve yapisal tasarimda
yayginlagmas1 miimkiindiir, ancak bu degerlendirmeler bile tepki spektrumu
teorisine dayanmaktadir. Ornek asimetrik yapimiz icin deprem bolgelerindeki
deprem kuvvetlerinden dolay1 kat kaymasi, diizenli yapiya kiyasla diizensiz

yapilarda her durumda maksimum degerlere sahiptir.

Tim bolgelerde simetrik yapilara kiyasla asimetrik yapilarda yer degistirme
daha fazladir. Sonuglardan ve grafiklerden, deprem kuvvetleri ve yapilarin
diizensizligi nedeniyle simetrik yapilarda degil, asimetrik yapilarda maksimum
yer degistirme, kat Otelemeleri, kat kaymasi ve momentlerin meydana geldigi
gozlemlenmistir. Daha diisik frekansli yapilar, yumusak zemin iizerine
oturtuldugunda yapinin tepkileri giiclendirilmis bir tepkiye sahip olacagindan
dikkatli bir sekilde tasarlanmalidir. Ivme, yer degistirme, hiz tepkilerinin sert
zeminlere oturan yapilarin tepkilerine gore orta ve yumusak zeminlerde daha
bliyiidiigii gozlenmistir. Bu nedenle yumusak ve orta rijit zeminler
degerlendirilirken dikkatli bir analiz yapilmasi gerekir. Herhangi bir yondeki
tepki, secilen yondeki temel modun periyoduna baglidir. Daha diisilk zaman
periyoduna sahip binalar baskin ivmeye sahipken, daha yliksek zaman periyoduna

sahip binalar i¢in yer degistirme tepkisi baskindir.
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