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Tez kapsaminda, kompozit kolonlu yiiksek yap1 veya betonarme kolonlu yiiksek
yapt se¢iminin, maliyet ve kar endeksinde, yapi degeri ve yapi yiiksekligine gore
optimumu arastirilmistir.

Optimum sec¢imin hangi kosullarda, hangi sistem ile olacagina karar verebilmek
icin, 20 katli ve 50 katl, olmak iizere, toplam dort farkli yap: tasarlanmig, analiz ve
dizayn edilmistir. Bu yapilardan iki tanesi 20 katli olmak iizere, biri kompozit kolonlu,
biri ise betonarme kolonlu tasarlanmigtir. Diger iki yapr da 50 katli olmak {izere, bir
tanesi kompozit kolonlu, digeri ise betonarme kolonludur. Kat sayilari ayni, kolon
sistemleri farkli olan yapilarin, kolon sistemleri haricinde tiim tasarim 6zellikleri ayni
tutulmustur.

Yapilar SAP2000 ve ETABS programlar1 ve XTRACT ve EXCEL yardimci
programlar1 vasitas1 ile Tiirk deprem ve tasarim yonetmeliklerine uygun olarak
tasarlanmig, analiz ve dizayn edilmistir. Elde edilen yapilar kat sayilarina gore
gruplandirilarak, kolonlarinin metrajlar ¢ikartilmis ve Tiirkiye’de en ¢ok tercih edilen
maliyet analizi yontemlerinden birine gore maliyetleri belirlenmistir. Cikan sonuglar,
2021 yil, Istanbul ve cevresi, konut yapilart m? degerleri iizerinden yorumlanmustir.

Elde edilen veriler vasitasi ile, kompozit kolonlu sistemin, malzeme ve isgilik
giderleri 15181nda degerlendirilmesi ile, daha maliyetli oldugu sonucuna varilmistir. Bu
sonucun, kat sayis1 azaldikca, arttig1, yani yliksekligi fazla olan yapilarda kompozit
kolon, betonarme kolon aras1 maliyet farkinin azaldigi, goriilmiistiir. Bununla birlikte,
kompozit kolonlu sistemde, kolonlarin planda kapladigi alanlarin daha az ¢ikmasi
sebebiyle, yapidaki net oturum alaninin arttig1 goriilmiistiir.



Kompozit kolonlu sistemler ile betonarme kolonlu sistemlerin karsilastiriimasi
sonucu ortaya ¢ikan tiim bu bulgularin, kompozit kolonlu sistemlerde maliyetin artmasi
fakat ayn1 zamanda net oturum alaninin da artmasi, yap1 miiteahhitini bir karar vermeye
zorlamaktadir. Bu kararin, yapinin yapilacagi bolgedeki yap1 degerleri ve kat sayisina
gore oldugu agiktir.

Tez kapsaminda yapilan degerlendirme ile, yap1 degeri yiiksek ve ortalama
degerde olan, yani yaklasik 3500 tl/m? ve iizeri degerdeki yerlerde ve BYS 2 simifina
giren yapilarda, kompozit kolon uygulamasinin daha karli oldugu, BYS 1 smifindaki
yapilar icin ise Istanbul ve cevresi igin, diisiik, orta ve vyiiksek deger olarak
bahsettigimiz her yerde, kompozit kolon uygulamasinin daha karli oldugu sonucuna
varilmigtir.

Anahtar Sézciikler: Kompozit kolon, Yiiksek yapi analizi, Performans Analizi, Yap1
metraj hesabi, Yapi maliyet hesabi, Betonarme yiiksek yapi, Hibrit yapilar, Kompozit
elemanlar, Yiiksek yap1 sistemleri.
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ABSTRACT

PROFIT AND LOSS ANALYSIS OF UNIT AREA OF BUILDINGS
BY CONSIDERING THE UNIT COST OG THE BUILDING VALUE
AND CONSIDERING THE COST INCREASE DUE TO DESIGN OF

COMPOSITE COLUMNS

Dilara Ozsenol
Master Thesis
Department of Structures and Earthquake Engineering
Structures and Earthquake Engineering Programme
Thesis Advisor: Assoc. Prof. Seyit Ceribasi
Maltepe University Graduate School, 2021

Within the scope of the thesis, the optimum of the choice of high structure with
composite column or high structure with reinforced concrete column was investigated in

terms of cost and profit index, building value and building height.

A total of four different buildings, 20 floors and 50 floors, have been designed
and analyzed in order to decide under which conditions and with which system the
optimum choice will be made. Two of these structures are designed with 20 floors, one
with composite columns and one with reinforced concrete columns. The other two
structures are 50 floors, one with composite columns and the other with reinforced
concrete columns. The design features of the structures with the same number of floors
and different column systems are kept the same except for the column systems.

The structures were designed and analyzed in accordance with Turkish
earthquake and design regulations by means of SAP2000 and ETABS programs and
XTRACT and EXCEL utilities. The resulting structures are grouped according to the
number of stories, quantities of the column was discarded and the costs are determined
according to one of the most preferred cost analysis method in Turkey. The results are
interpreted on the basis of the year 2021, Istanbul and its environs, housing buildings m?

values.
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Based on the data obtained, it is concluded that the composite column system is
more costly by evaluating it in the light of material and labor costs. It has been observed
that this result increases as the number of floors decreases, that is, the cost difference
between composite columns and reinforced concrete columns decreases in structures
with higher height. However, in the composite column system, it was observed that the
net sitting area in the building increased due to the less space occupied by the columns

in the plan.

As a result of the comparison of composite column systems and reinforced
concrete column systems, all these findings increase the cost in composite column
systems but also increase the clear plan area, which forces the building contractor to
make a decision. It is clear that this decision is based on the building values and the

number of floors in the region where the building will be built.

With the evaluation made within the scope of the thesis, it has been determined
that the high and average value of the composite column application is 3000 TL / m?
and above and it is more profitable for places in the BYS 2 class. It is concluded that
composite column application is more profitable for buildings in BYS 1 class, in

Istanbul and its surroundings, wherever we mention low, medium and high values.

Keywords: Composite columns, High-rise buildings analysis, Performance analysis,
Building feature calculation, Construction cost calculation, High reinforced concrete

structure, Hybrid structures, Composite elements, Building systems.
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KISALTMALAR

: Afet ve Acil Durum Yonetimi Bagkanligi

: Kolonun veya perde ug¢ bolgesininbiiriit enkesit alani, Beton enkesit
alanm

: sarg1 donatisinin disindan digina alinan 6l¢ii iginde kalan ¢ekirdek beton
alanm1

: Ampirik dogal titresim periyodu hesabinda kullanilan esdeger alan (m2)
: Basing donatisi kesit alani, Yapisal celik ¢ekirdek enkesit alani

: Enine donat1 alan1 (mm?2)

: Donati ¢eligi toplam enkesit alani

: Bina Yiikseklik Sinifi

: Bina Kullanim Sinifi

: Kolon ¢ekirdek boyutu (mm)

: Kirig govde genisligi, perde govde kalinlig

: The Council on Tall Buildings and Urban Habitat

: Ikinci Mertebe hesabinda kullanilan ampirik katsayi

: Ampirik dogal titresim periyodu hesabinda kullanilan katsay1

: Dayanim fazlalig1 katsayis1

: 50 Yilda asilma olasilig1 %2 olan deprem yer hareketi diizeyi

: 50 Yilda asilma olasilig1 %10 olan deprem yer hareketi diizeyi

: 50 Yilda asilma olasilig1 %50 olan deprem yer hareketi diizeyi

: 50 Yilda asilma olasilig1 %68 olan deprem yer hareketi diizeyi

: Dayanima Gore Tasarim

: Deprem Tasarim Sinifi

: Kiris faydal yiikseklik

: Beton elastisite modiilii

: Dogrultu birlestirmesi uygulanmig tasarima esas yatay deprem etkisi

: Diisey deprem etkisi

: Celik elastisite modiilii (200000 MPa)

......

......

: %5°1ik ek digmerkezlik (m)

: Secilen deprem dogrultusunda i. Kat kiitle merkezine etkiyen esdeger
deprem yiikii (kN)

: Yapisal celik karakteristik akma gerilmesi

: Donati ¢eligi karakteristik akma gerilmesi

: Sargil1 beton dayanimi

: Sargisiz beton dayanimi

: Betonun beklenen ortalama basing dayanimi (MPa)

: Betonun karakteristik basing dayanimi (MPA)

: Beton tasarim ¢ekme dayanimi

: Tagtyict sistem i¢in hesaplanan dogrusal elastik dayanim talebi
: Donat1 ¢eliginin kopma dayanimi

: Tagtyict sistem akma dayanimi
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: Boyuna donati tasarim akma dayanimi

: Celigin beklenen ortalama akma dayanimi (MPa)

: Celigin karakteristik akma dayanimi (MPa)

: Enine donat1 tasarim akma dayanimi

: Enine donatinin akma dayanimi

: Enine donat1 beklenen ortalama akma dayanimi (MPa)

: Sabit yiik etkisi

: Yer ¢cekimi ivmesi (9.81 m/sn2)

: Gogmenin Onlenmesi Performans Diizeyi

- Yatay zemin itkisi etkisi

: Perde kritik yiiksekligi

: Bina Toplam Yiksekligi

: Kesit ytiksekligi (m)

: Binanin 1’inci katinin kat yiiksekligi (m)

: Bina 6nem katsayist

: llinois

: Kontrollii Hasar Performans Diizeyi

- Kesintisiz kullanim performans diizeyi

: Kilogram Force

: Esdeger dikdortgen basing blogu derinlik katsayisi

: Kilogram Pascal

: Plastik mafsal boyu (m)

: Kesme aciklig1 (m)

: TS500 ¢ekme donatisi i¢in verilen kenetlenme boyu

: Tastyicr Sistem Davranis katsayisi

: Kolonun serbest yiiksekliginin alt ucunda, kolon kesme kuvvetinin
hesabinda esas alinan moment

: Mega Pascal

: Kolonun serbest yiiksekliginin alt ucunda fck, fyk ve ¢eligin dayanim
artig1 goz Oniine alinarak hesaplanan moment kapasitesi

: Kirisin sol ucu 1’deki kolon yiiziinde fck, fyk ve ¢eligin dayanim artisi
g0z Oniine alinarak hesaplanan pozitif veya negatif moment kapasitesi

: Kirisin sol ucu j’deki kolon yiiziinde fck, fyk ve ¢eligin dayanim artisi
g0z Oniine alinarak hesaplanan pozitif veya negatif moment kapasitesi

: Betonarme perdenin veya c¢aprazli gercevenin tabaninda deprem
yiiklerinden meydana gelen devrilme momenti (kNm)

: Bina i¢in deprem yiiklerinden kaynakli tabanda meydana gelen toplam
devrilme momenti (KNm)

: Etkin akma momenti (kNm)

: 1. Katin toplam kiitlesi (t)

: Binanin bodrum katlarinin iistiindeki iist boliimdeki toplam kat sayisi

: Yik katsayilari ile ¢arpilmis diisey yiikler ve deprem yiiklerinin ortak
etkisi altinda hesaplanan eksenel kuvvet

: Diisey yiikler ve deprem yiiklerinin ortak etkisi altinda, TS498 hareketli
yiik azaltma katsayilarin1 da dikkate alan, hesaplanan en biiyiik eksenel
basing kuvveti

: Deprem etkisindeki bag kirigli perdenin bag kirislerinde olusan kesme
kuvvetlerinin tiim perde yiiksekligi boyunca toplami olarak perde
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SDs
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SH
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parcalarinin tabaninda olusan birbirine esit ¢ekme ve basing eksenel
kuvvetleri (kN)

: Hareketli ylik katilim katsayisi, Elastisite modiilleri oran1 (Es/Ec)
: En biiylik yer ivmesi (g)

: En biiyiik yer hizi (m/sn2)

: Elastik burkulma yiikii

: Basing kuvveti dayanimi

: Ongoriilen siineklik kapasitesi ve periyoda bagl deprem yiikii azaltma
katsayisi

: Kar yiikii etkisi

: Yatay elsatik tasarim spektral ivmesi (g)

: Diisey elastik tasarim spektral ivmesi (g)

: Yatay elastik tasarim spektral yerdegistirmesi (m)

: Kisa periyot tasarim spektral ivme katsayisi (boyutsuz)

: 1.0 saniye periyot i¢in tasarim spektral ivme katsayisi (boyutsuz)
: Siirli Hasar Performans Diizeyi

: Kisa periyot harita spektral ivme katsayis1 (boyutsuz)

: 1.0 saniye periyot i¢in harita spektral ivme katsayisi (boyutsuz)

: Etriye aralig1 (mm)

: Sekildegistirmeye Gore degerlendirme ve tasarim

: Dogal titresim periyodu (sn)

: Yatay elastik tasarim ivme spektrumu kose periyodu (sn)

TBDY/TDY 2018: Tiirkiye Bina Deprem Y 6netmeligi 2018

Tp
Vc
Vcer
Vd

Vdy
Ve

Vi

Vr
VtE
Vix
Vw
YDKT

ase

ot

B2
£¢(GO)

: Binanin ilgili dogrultudaki hakim dogal titresim periyodu (sn)

: Betonun kesme kuvveti dayanimina katkisi

: Betonarme kesit kesmede ¢atlama dayanimi

: Yk katsayilart ile ¢arpilmis diisey yiikler ve deprem yiiklerinin ortak
etkisi altinda hesaplanan kesme kuvveti

: Kirigin herhangi bir kesitinde yiik katsayilari ile carpilmamis diisey
yiiklerden meydana gelen basit kiris kesme kuvveti

: Kolon, kiris birlesim bolgesi ve perdede enine donati hesabinda esas
alinan kesme kuvveti

: Tlgili deprem dogrultusunda i. Kattaki azaltilmis kat kesme kuvveti (kN)
: Kolon, kiris veya perde kesitinin kesme kuvveti dayanimi

: Ilgili deprem dogrultusunda binanin tiimiine etkiyen toplam esdeger
deprem yiikii (kN)

: Modal hesap yontemlerinden biri ile (mod birlestirme veya mod
toplama) ilgili dogrultuda elde edilen en biiyiik toplam deprem yiikii (kN)
: Kesme dyanimina etriye katkisi

: Yik ve dayanim katsayilariyla tasarim

: Hareketli Yiik etkisi

: Plastik mukavemet momenti

: Etriye etkinlik katsay1s1

: Beton 1s1] genlesme katsayisi

: Ikinci mertebe biiyiitme katsayisi

: Go¢menin Onlenmesi performans diizeyi i¢in izin verilen sargilt beton
birim kisalmasi sinir1
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: Kontrollii hasar performans diizeyi i¢in izin verilen sargili beton birim
kisalmas1 sinir1
: Siirlt hasar performans diizeyi igin izin verilen sargili beton birim
kisalmas1 sinir1
: Sargili betondaki maksimum birim sekil degistirmesi
: Go¢menin 6nlenmesi performans diizeyi i¢in izin verilen donati1 ¢eligi
birim sekildegistirmesi sinir1
: Kontrollii hasar performans diizeyi i¢in izin verilen donati ¢eligi birim
sekildegistirmesi sinir1
: Smurli hasar performans diizeyi i¢in izin verilen donati ¢eligi birim
sekildegistirmesi sinir1
: Maksimum dayanima kars1 gelen donati birim uzamasi
: Donati1 ¢eliginin akma birim sekil degistirmesi
: Herhangi bir katta, g6z oniine alinan deprem dogrultusunda etkili kesme
alan1 (m2)
: Herhangi bir katta, g6z Oniine aliman deprem dogrultusuna paralel
dogrultuda perde olarak calisan tasiyict sistem elemanlarinin enkesit
alanlarinin toplami (m2)
: Herhangi bir katta, kolon enkesiti etkin gévde alanlarinin toplami (m2)
: Binanin i. Katindaki ortalama azaltilmis goreli kat 6telemesi (m)
: Binanin 1. Katindaki maksimum azaltilmis géreli kat Gtelemesi (m)
. 1lgili deprem dogrultusunda binanin N. Katna (tepesine) etkiyen ek
esdeger deprem yiikii (kN)
: Kat kiitle eylemsizlik momenti artimi (tm2)
: Ilgili deprem dogrultusunda, herhangi bir kolon veya perde igin, ardigik
iki kat arasindaki yerdegistirme farkini ifade eden ortalama azaltilmis
goreli kat 6telemesi (m)
: Ilgili deprem dogrultusunda ardisik iki kat arasindaki yerdegistirme
farkini ifade eden ortalama azaltilmis goreli kat 6telemesi (m)
: {lgili deprem dogrultusu i¢in, binann i. Katindaki kolon veya perdeler
icin etkin goreli kat 6telemesi (m)
: Ilgili deprem dogrultusu igin, binamin i. Katindaki etkin goreli kat
otelemelerinin kat i¢indeki en biiyiik degeri (m)
: 1. Katta tanimlanan burulma diizensizligi katsayisi
- 1. Katta tanimlanan dayanim diizensizligi katsayisi
: 1. Katta tanimlanan rijitlik diizensizligi katsayisi
: Esdeger taban kesme kuvveti biiylitme katsayisinin belirlenmesinde
kullanilan ampirik katsay1
: Beton malzeme katsayisi
: Celik malzeme katsay1s1

Goreli kat Otelemelerinin smirlandirilmasinda  kullanilan ampirik
katsay1, Dayanim azaltma katsayis1
: Izin verilen goreli kat otelemelerinin tanimida betonarme ve celik
tastyici sistemler i¢in farkli olarak kullanilan katsay1
: Donat1 cap1, YDKT katsayilar
: Stinme katsayist
: Akma egriligi (1/m)
: Gogme Oncesi egrilik (1/m)
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wc : Beton birim hacim agirligi (kg/m3)

wwe : Etkin sarg1 donatisinin mekanik donati orani

p : Boyuna donat1 hacimsel orani

psh : Tlgili dogrultuda enine dogrultunun hacimsel orani

Q : Bag kirisli perdede bag derecesi katsayisi

Oy : Akma durumu i¢in yerdegistirmis eksen donmesi (rad)

Op(KH) : Kontrollii hasar performans diizeyi i¢in izin verilen plastik donme sinir1
(rad)

0p(GO) : Go¢gmenin 6nlenmesi performans diizeyi i¢in izin verilen plastik donme
sinir1 (rad)

Op(SH) : Siirh hasar performans diizeyi i¢in izin verilen plastik donme sinir1
(rad)

02i : Ikinci mertebe gosterge degeri

n : Kesme siirtiinmesi katsayisi

pk : Tastyict sistem i¢in dngoriilen siineklik kapasitesi

)] : eleman egilme rijitligi
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BOLUM 1. GIRIS

Ik yiiksek yap1 ornekleri, 19. Yiizyiln sonlarina dogrudur. Bu &rnekler; ABD,
New York ve Chicago sehirlerindedir (Saglam, 2016). Bu yapilardan biri olan ve ilk
yiiksek yapi1 olarak kabul edilen Chicago’daki “The Home Insurance” binasi, 1885
yilinda ¢elik olarak imal edilmistir. Yapinin imalatinda kullanilan yap1 ¢eligi ise ilk
olarak 1868 yilinda Robert Mushet Tungsten tarafindan icat edilmistir (Saglam, 2016).
Yap1 ¢eliginin bulunmasina es yillarda, Fransiz Joseph Monier, Joseph Louis Lambot
tarafindan yapi1 dis1 kullanim amaci ile bulunan betonarmenin, yapilarda kullanimina
dair o6rnekler vererek, patentini almistir (Topgu, 2016). 19. Yiizyilin sonlarinda yapi
sektorii, ahsap ve tas malzeme disinda, betonarme ve yapi ¢eligini de boylece kullanima
sunmustur. Buna ek olarak, asansér de icat edilmis ve yapilarin gittikce daha da

yiikselmesine 6n ayak olunmustur (Saglam, 2016).

Tiim bu gelismeler 1s181inda yap1 sektorii, 21. Yiizyila geldigimizde, 1000 metre
yiikseklige uzanan binalar1 insa etmis ve daha yiiksek yapilar i¢in proje olusturmaya
baglamistir. Sektordeki tiim bu gelismeler, miihendislikteki yeni yap1 malzemeleri ve
tasiyict sistem gesitleri ile gergeklestirilebilmistir. Bununla birlikte, bu yapilarin reele
gegmesi i¢in, yap1 malikine kar getirmesi onem kazanmistir. Bu amagla, hem statik,
hem ekonomik anlamda en dogru tasiyict sistem ve tasiyici sistem malzeme c¢esidi
secimi olduk¢a onemli bir hal almistir. Bu kapsamda, 6zellikle yiiksek yapilarda son
yillarda kullanilmaya baglanan yapi tasiyici sistem malzeme ¢esitlerinden, betonarme ve
yap1 ¢eliginin birlikte kullanilmasi ile olusturulan, kompozit malzeme; onlarca yildir
yap1 sektoriinde en ekonomik yapi tasiyici sistem malzeme c¢esidi olarak kullanilan
betonarme malzeme ile yapi yiiksekligi ve yap1 degeri ¢ergevesinde ekonomik anlamda
mukayese edilmis ve hangi kosullarda, hangi yiikseklikte, hangi malzemenin yap1

malikini kara gecirdigine dair bir ¢ikarimda bulunulmustur.



BOLUM 2. YAPI MALZEMELERI VE TASIYICI SISTEMLERI

Insanlik yerlesik hayata gectikten sonra, barinma sorununu gidermek igin dnce
magaralarda ardindan da kendi eliyle insa ettigi konutlarda yasamaya basladi. Ilerleyen
yillarda artan niifus ile birlikte dip dibe insa edilmis konutlara, oradan da gittikce
yiiksekligi artan apartmanlara gegctiler. Gilinlimiizde ise yiiksekligi 1000 m’ye ulasan
gokdelenler insaa edilmektedir. Ozellikle ticari ve ofis amagl kullanilan bu yiiksek

yapilar, sirketler i¢in birer prestij anlami1 tasimaktadir.

Giliniimiiz sartlarinda bir yapiyr yiiksek yapi olarak tanimlayabilmemiz i¢in

yapinin saglamasi gereken asgari kosullar belirlenmistir. Bunlari s6yle siralayabiliriz;

Cevreye gore gozle goriiliir bicimde yiiksek olmalidir: 20 Katli bir yap1 bugiin

Chicago’da yiiksek yap1 sinifina girmez iken, Kocaeli’nde girebilmektedir.

Yap: yiiksekliginin, alanina orani: Yapi yiiksekligi ile yap: tabani arasindaki
oran arttik¢a, yani yap1 narinlestik¢e, cevreye gore yiikseklik sartina da bagl olarak,
yiiksek yap1 olarak degerlendirilmektedir. (Saglam, 2016)

Yiiksek bina teknolojilerinin yapida kullanilmasi: En az 14 kat veya 50 m
yiiksekliginde olmak iizere, yiiksek yapi teknolojilerine sahip ( deprem izolatdri,
yiiksek hizli asansorler...) yapilar yiiksek yapi olarak degerlendirilebilir. (CTBUH,
1969)

Bir yap1 tasarimina baglamadan 6nce yapilan aragtirmalar dogrultusunda yapi ile
ilgili baz1 kararlar verilir ve 6n tahminler yapilir. Bu kararlardan ilki malzeme secimi ile
ilgilidir. Malzeme se¢imi, yapinin bulundugu g¢evresel kosullara direkt baglidir. Eger
yapinin bulundugu bélgede ziyadesiyle beton malzemeden yararlaniliyor ise yapi
giivenliginden taviz vermemek kosulu ile ¢elik tasiyici sistem yerine betonarme sistemi

kullanmak ekonomik agidan daha karl1 olabilir.



2.1 Yiiksek Yapilarda Malzeme Secimi

Yiiksek yapilarin tagiyici sistemlerinin malzeme se¢imlerinde de diger yapilarda
oldugu gibi, beton, ¢elik ve bu malzemelerin birlikte kullanilmasindan olusan kompozit

malzemeler kullanilmaktadir.

Oransal olarak bakildiginda daha ziyade ¢elik kullanilmakla birlikte, kompozit

malzemeye olan ilgi her gegen giin artmaktadir.

Yiiksek yapilarda kullanilan malzemelerin oransal dagilimi sekil 1 deki gibidir.
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2010
2017
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100 tallest buildings by material

T 7 I C——
All-Steel Concrete Composite
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Mixed Unknown

Sekil 1 Yiiksek yapilarda kullanilan tasiyict malzeme oranlar1 (CTBUH, 1969)
Cesitli tastyict sistem malzemeleri ile insa edilmis yiiksek yapilara 6rnek olarak:
Amerika Birlesik Devletleri, Chicago’da bulunan, Willis Tower. 1974 yilinda

108 kat olarak insa edilen bu yiiksek yapinin tiim tasiyici sistemi ( Diisey, yatay tasiyict

elemanlar ve dosemeler ) ¢elik malzeme ile yapilmistir.



Sekil 2. Willis Tower, Chicago, ABD (CTBUH, 1969)

Amerika Birlesik Devletleri, Chicago’da bulunan Marina City. 1968 yilinda 65
kat olarak insa edilen bu yiiksek yapinin tiim tasiyici sistemi ( Diisey, yatay tasiyici

elemanlar ve dosemeler ) betonarme malzeme ile yapilmistir.
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Sekil 3. Marina City, Chicago, ABD (CTBUH, 1969)

Tayvan, Taipei’de bulunan Taipei 101. 2004 yilinda 101 kat olarak insa edilen
bu yiiksek yapimin tiim tasiyici sistemi ( Diigey, yatay tasiyici elemanlar ve dosemeler )

kompozit malzeme ile yapilmistir.



Sekil 4. Taipei 101, Taipei, Tayvan (CTBUH, 1969)

2.2. Yiiksek Yapilarda Tasiyici Sistem Cesitleri

Her yapi, projelendirilmeden evvel segilen malzeme tiirline ve yap1 ozelliklerine

uygun bir tasiyict sistem segilir. Bazen bu sistemler bir arada kullanilarak yapinin gelen

......

Cesitli tiplerde tasiyici sistemler mevcuttur. Tablo 1°de farkl ¢esitteki tasiyict

sistemler goriilmektedir.



Tablo 1. Giiniimiizde yapilarda kullanilan tasiyici sistem gesitleri. (Ilgin & Giinel,
2008)

Tastyict Sistem Tipleri
Rijit Cergeve
Sistemler
Kirissiz Désemeli
Sistemler
Cekirdek
Sistemler

Perde Duvarli
Sistemler

Kafes Perdeli Kafes Perde
Cerceve ve Perde =~ Perdeli ~ Duvarli
Duvarli Cerceve  Cerceve  Cerceve

Sistemler Sistemler Sistemler

Mega Kolon (
Mega gergeve,
Uzay Kafes ) ve
Mega Cekirdek
Sistemler
Yatay Perdeli
Sistemler

Tiip Sistemler Cerceve Kafes Demet
Tup Tup Tup
Sistemler Sistemler ~Sistemler

Diagrid Sistemler

2.2.1. Rijit Cerceveli Sistemler

[k yap1 tastyict sistemlerinden biri olan rijit gergeve sistemler giiniimiizde, az

katli binalarda siklikla kullanilmaktadir.



Sekil 5. Rijit ¢ergeve sistem

Sekil 5 deki gibi gerceve seklinde, celik veya betonarme kullanilarak imal edilen
tastyici sistem tipidir. Az katli yapilarda maliyetin uygun olmasi sebebiyle tercih edilir.
Bu sistem, statik, dikey yiikleri karsilamada basarilidir fakat yanal yiikler ( deprem,
rlizgar...) ile karsilastig1 zaman ayn1 basariy1 gosteremez. Teoride, yanal yiiklerden biri
olan deprem yiikii ile karsilasan bir rijit ¢er¢eve sistem, yiikii kolon-kiris diigiim
noktalarindaki eleman rijitlikleri ile karsilar. Fakat bu sistem, pratikte, teoride
diisiiniildiiglinlin aksine yalnizca kolon ve kiris ile ¢alismaz. Doseme de kiris ile birlikte
calisir. Dahast bolme duvarlar da ( hesaplarda yatay yiik tasima kapasiteleri ithmal
edilmesine karsin ) yapimnin yatay Gtelenmelerinin azaltilmasinda rijit ¢ergeve sisteme
destek olur. Kisacas1 yapidaki tiim elemanlar, yatay yiik karsisinda birlikte ¢alisir. Bu,
ilk bakista iyi gibi goriinse de, yapinin tiim kiitlesi isin i¢ine girdigi i¢in, yap1 periyodu
degisir ve yapiya etkiyen deprem yiikiiniin de degismesine sebep olur. (Dogangiin,
2014, s. 120)

Bu sisteme ait yapilar, diger sistemler ile ¢oziilmiis yapilara kiyasla, deprem
enerjilerini tiilketmede daha basarisiz olurlar. Yap1 bilimcilerin, “gerceve sistemlerin
yanal yiikler karsisinda davranislar’” konusundaki arastirmalarindan goriliyor Ki,
deprem bolgelerinde ve riizgar etkisindeki yiiksek yapilarda cerceve sistem tek basina

kullanilmamalidir. (Atimtay, 2000, s. 746) (Bayiilke, 1998, s. 245)



2.2.2. Kirissiz Dosemeli Sistemler

Sekil 6. Kirigsiz doseme sistemi

Sekil 6’daki gibi betonarme ddseme ve kolon / perdeden olusan, kirislerin
gorevini dosemenin yaptigr sistemdir. Yiikleri kolona iletme gorevi dogrudan
dosemelerde olmasi sebebiyle kolon — doseme baglantisinin ¢ok dikkatli yapilmasi
gerekir. Ddseme kalinliklar1 30 — 40 cm civarindadir ve 9 — 10 m agiklik
gecilebilmektedir. Bu sistemler, depo gibi, bdlme duvarlarin olmadig: biiyiik calisma
alan1 gerektiren, deprem ve riizgar gibi yanal yiiklerin etkimedigi az katli yapilarda
unsur, zimbalama riskinin oldugu kirigsiz dosemelerde, kolonlarin oldugu bolgede,
doéseme kalinliginin arttirilmasi geregidir. (AntiBilgi, https://www.antbilgi.com/doseme-
cesitleri/ , Erigsim Tarihi: 27.03.2020) (Topgu, 2019, s. 162)

2.2.3. Cekirdek Sistemler

Cekirdek yapisi betonarme veya celik perde sistemlerinin, yap1 ortasinda kapali
bir kutu seklinde konumlandirilmasi ile olusturulur. Bu sistem tek basina kullanilmaz.
Diger sistemlere ek olarak yanal deplasmani soniimlemesi amaciyla rijit ¢cer¢eve, perdeli
sistem, kirigsiz sistem gibi sistemlere entegre edilir. Yanal deplasmanin fazla oldugu
depremli bolgeler, yogun riizgar yiikii alan bolgerede 6zellikle yiliksek yapi tasariminda
kullanilir.(YapiSanatlari,
http://www.yapisanatlari.com/Default.asp?P=0&L=2&K=0&K1=40, Erisim Tarihi:
29.03.2020)
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Sekil 7. Cesitli sistemlerle entegre ¢ekirdek sistemler

2.2.4. Perde Duvarl Sistemler

Perde sistemi Ozellikle yatay yiiklerin karsilanmasinda ¢ok basarili sonuglar
ortaya ¢ikarttiklar i¢in, yiiksek yapilarda ve yogun seklide yatay yiik ( deprem, riizgar,

toprak itkisi, sel...) alan yapilarin tasariminda siklikla tercih edilirler.

Yiiksek yapilarda, yapinin cekirdegi de perde duvarlarin kutu seklinde kapali
konumlandirilmasi ile olusturulur. Kutu perde sistemi de denilen bu sistem, temelden
baslayip bina iist noktasina dek uzanan konsol kiris seklinde tasarlanir. Tasarimda,
riizgar ve deprem gibi yanal yliklerden kaynakli moment, kesme kuvvetleri gibi
zorlanmalar ile diisey yiiklerden kaynakli zorlanmalar hesaba katilir. (Saglam, 2016, s.
75)

Yapida bulunan perde sistemler birden fazla ise, belirli katlarda bu perde
sistemleri birbirine baglayarak cergeve sistem gibi davranmalarini da saglamis oluruz.

Boylelikle, yapinin yanal rijitligini arttirabiliriz. (Saglam, 2016, s. 77)
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Sekil 8. Betonarme perdeli — dosemeli sistem

Perde duvarlarda kullanilacak donatilar i¢in dikkat edilmesi gereken bazi

kurallar vardir:

Donatilara gelen gerilme biiyiikliiklerinin az olacag: 6ngdriilen bolgelerde, en az

biiziilmeyi saglamak i¢in, konulabilecek en kiigiik oranda donat1 konulmalidir.

Riizgar yiiklerinden kaynakli gerilmeler, diisey yiiklerden kaynakli gerilmeleri

astyor ise ¢cekme kuvvetlerinin etkidigi bolgelere cekme donatilar ilave edilir.

Basing kuvvetlerinin yiiksek oldugu bélgelerde imal edilen perde duvarlar,

yiiksek basing kuvvetini tagiyabilmesi i¢in kolon gibi dizayn edilir.

Yapt dis koselerinde imal edilen perde duvarlar, kesme kuvvetini

karsilayabilecek sekilde kesme kolonu gibi dizayn edilir. (Saglam, 2016, s. 76)

12



2.2.5. Kafes Perdeli Cerceve ve Betonarme Perde Duvarh Cerceve Sistemler

(Takviyeli Cerceve Sistemler/ Yanal Deplasmam Onlenmis Cerceve Sistemler)

Yap yiiksekligi arttik¢a, yanal deplasmanlarin yapi tizerindeki olumsuz etkileri
de artar. Bu sebeple yanal deplasmanlar1 etkin bir sekilde karsilayabilecek gelik ve/veya
betonarme perdeler ile yap1 deplasmanini belirli sinirlar i¢inde tutariz. Sekil 9 da yanal

deplasmani 6nlenmis ve moment dayanimli ¢ergeve sistem kesitleri gdziikmektedir.

300 m ve lizerindeki, gokdelen olarak tarif ettigimiz yapilarin bir ¢cogunda,

maximum yanal deplasman H/500 civarlarinda tutulur. (Saglam, 2016, s. 62)

Peki yanal deplasmanlarin etkisinin hatr1 sayilir bigimde arttigi, kirigsiz —

kolonlu sistem ile rijit gergeve sistemin yeterli kalmadigi yiikseklik, kag m’dir?

Tirk deprem yonetmeligi 2018’e gore BYS 2 ve iizeri binalar, yiiksek bina
siifina girmektedir. Yani 56 m den yiiksek olan yapilar, yiiksek yap1 olarak
adlandirilmaktadir. (Deprem Bolgelerinde Yapilacak Binalar Hakkinda Yonetmelik,
2018, s.17)

Tablo 2. TDY 2108 uyarinca, bina yiikseklik siniflari

' Bina Yiikseklik Simflar1 ve Deprem Tasarim Simiflarina Gére
Bina Tanimlanan Bina Yiikseklik Araliklari [m]
Yiikseklik Smifi
DIS=1,1a,2,2a DTIS= 3,3a DTS = 4,4a

BYS= 1 Hy >70 H, >91 Hy >105
BYS= 2 56<H, <70 T0<Hg <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 10.5< H, <17.5 17.5 < Hy, <28
BYS= 7 7<H, <105 10.5<H <175
BYS= 8 Fhp <7 Hy <105

Sekil 7a da betonarme perdelerle desteklenmis betonarme cerceveli sistem

gozikkmektedir. Sekil 10’da ¢elik perdelerle desteklenmis c¢elik ¢erceveli sistem

goziikkmektedir.
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Moment Dayanimi Gergeve Kesme Duvar Gergeve Caprazh Qereve
Moment Dayanimh Cerceve Kesiti Yanal Deplasmani Onlenmis Cerceve Kesitleri

Sekil 9. Yanal deplasmani 6nlenmis ve moment dayanimli gerceve sistemler (Saglam,
2016, s. 63)

Sekil 10. Celik perdeli, ¢elik gerceveli sistem

Bilindigi iizere yap1 tasariminda dikkat edilecek husus; yapinin isletme omrii

siiresince, tasarim amaclarina uygun islevleri, giivenli dayanim, dayaniklilik, stabilite ve
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rijitlik kapsaminda yerine getirebilmesini saglamaktir. (Cevre ve Sehircilik Bakanligi,
2016) Buna uygun olarak segilen herhangi bir tasarim yaklagimi gergevesinde, dogru
tagtyicit sistemi se¢gmenin Onemini daha oOnce vurgulamistik. Tasarim yaklagimi
degismemekle birlikte yapr yliksekligi arttikga, klasik tasiyici sistemler yapi

stabilitesinde yeterli gelmemekte veya ekonomik olmamaktadir.

Bu kisma kadar 6grendigimiz bilgiler ile 30 kata kadar bir yapiy1 tasarlamamiz
mimkiin. 30 kata kadar, yatay yiiklerin yogun olarak etkidigi bolgeler de dahil, bu
tastyict sistem ¢esitlerini kullanabiliriz. 30 kattan sonra ise hem istenen ekonomik

maliyette olmaz hem de yeterince giivenli olmaz.

Buraya kadar anlatilan sistemler arasinda 20 — 30 katli bir bina i¢in hangi

sistemin en givenli sistem oldugu ise bir gorsel ile gosterilmistir:
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*Salt cerceveli sistem: Perde-cerceveli sistem (karma sistem): Salt perdeli sistem(perde duvarli sistem):
Kiris+kolon+doseme Kirig+kolon+perde+ddseme Perde+ddseme

Foto: Hakan ORAKOGLU

Deprem kuvvetinin tamamini Deprem kuvvetinin %75 ini Deprem kuvvetinin tamamini
kolonlar tasir perdeler %25 ini kolonlar tagir perdeler tasir

Sekil 11. Betonarme cergeve sistem, betonarme c¢erceve sistem ve perde duvar karma sistem, perde duvar sistem karsilastirilmalart (Topgu,
2019)
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BYS 1, Hn > 70m olan yapilarda ¢ergeve sistem ve ¢ekirdek sistem elemanlari
ya “mega, cok biiyiik” bir hal almakta ya da yanal sarmali sistem, tiip sistem gibi
yenilik¢i sistemler veya bunlarin birlikte kullanilmasindan olusan karma, hibrit

sistemler kullanilmaktadir.
2.2.6 Mega Kolon ve Mega Cekirdek Sistemler

Adindan da anlasilacagi tizere, mega kolonlu sistemler, klasik c¢erceve
sistemdeki (Sekil 5) tasiyici sistem eleman boyutlarindan, elemanlarinin, ¢ok daha
biiyiik boyutlu oldugu sistemlerdir. Mega ¢ekirdek sistemler ise, klasik ¢ekirdek
sistemdeki (Sekil 7) eleman boyutlarindan, elemanlarinin, ¢ok daha biiyiikk boyutlu
oldugu sistemlerdir. Kisacasi mega kolonlu-¢ekirdekli sistemlerden kasit, biiyiik
boyutlu betonarme veya celik cerceve sistem ve/veya biiyiik boyutlu betonarme veya
celik ¢ekirdek sistem ve/veya biiyikk boyutlu ¢elik borulardan olusan uzay kafes

sistemdir.

Bu boyutlandirma sirasinda kullanilan betonlarin beton basing dayanimi da
genellikle klasik sistemlerde kullanilan beton basing dayanimlarindan daha yiiksek
olmaktadir. Gilinlimiiz gokdelenlerinde 130 MPa basing dayanimli beton kullanildig
bilinmektedir (Two Union Square binasi, 56 kat, 220 m, 1990 yil1) (Saglam, 2016, s.
128)

Yine bu sekilde betonarme donatilarinin akma dayanimlart ve caplari, gelik
profillerinin akma dayanimlar1 ve boyutlar, ¢eper kalinliklar1 vs daha biiyiik

olmaktadir.
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Sekil 12. Mega kolonlu yiiksek yap1 sistemi

2.2.7. Yatay Perdeli Sistem ( Cekirdek ve Yanal Sarmah Sistemler )

Bu sistemler betonarme ve/veya ¢elik ¢ekirdekli sistemlerdir. Yalniz sistemin en
onemli Ozelligi cekirdegi yanal yiiklere karsi tek basma calistirmamasi, dolayisiyla
devrilme momentini ¢ekirdegin tek basina karsilamasina izin vermemesidir. Bunu ise,
cekirdek ile kolonlar arasindaki kolondan arindirilmis bolgeye (¢ogu yiiksek yapida
cekirdek ile bina cevresi arasinda kolondan arindirilmis bir bolge olmasi 6nerilir) yatay
perde ya da yanal sarmal dedigimiz elemanlar1 rijit baglayip, yatay yiikiin bir kismini

kolonlara tasitarak saglar. (Saglam, 2016, s. 81)

Sistemi daha iyi anlamak i¢in sdyle bir 6rnek verilebilir:
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Bir ayagimizi kaldirip, dengede durmaya c¢alistigimizda bunun oldukca zor
oldugunu fakat hala ayakta durabildiginizi goriirsiiniiz. Bu zorlanmanin nedeni ise, kiitle
merkezi ile rijitlik merkeziniz arasinda olusan eksantrisitedir. Peki yine bir ayaginiz
havada iken, bir eliniz ile duvardan destek alsaniz, hala ayni sekilde zorlanir misiniz?
Elbette destek aldiginiz bu halde ¢ok daha rahat ve uzun bir siire ayakta durabilir ve ¢cok
daha biiyiik kuvvetlere kars1 durabilirsiniz. Yanal sarmali (veya yatay perdeli) ¢cekirdek
sisteminin ¢alisma prensibi tam olarak budur. (The Structural Madness,
https://www.thestructuralmadness.com/2015/10/outriggers-in-tall-
buildings.html?google_comment_id=z12scluoupfgixcgbO4cctghbmz5enpwvjg , Erisim
Tarihi: 29.03.2020)

Bu sistem kullanilan gokdelenlerde ¢ekirdek boyutu ¢ok daha kiigiik ¢ikar, yani
sistem daha ekonomik hale gelir. Ekonomik ¢ikmasinin asil nedeni ise, ¢ekirdek
yiiksekligi arttikca, cekirdegin yanal deplasmanlara kars1 direncinin, yiiksekliginin kiibii

oraninda azalmasidir. (Saglam, 2016, s. 81)
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= Core-wall

Sekil 13. Yanal sarmali (Outrigger truss), ¢ekirdek (core-wall) sistemi (CTBUH, 1969)

Sistemin avantajlarindan birinin, ¢ekirdek boyutunun daha kiigiik ¢ikmasi

sebebiyle daha ekonomik bir ¢6ziim sunmasidir. Diger avantajlar ise:

Cok pahali temel sistemleri yerine basit bir radye temel sistemi ile sistem temeli

¢oziilebilir.
Devrilme momenti sebebi ile olusan deformasyonlar azalir.
Cekirdekte olusan ¢ekme kuvvetleri azalir.

Tim bu faydalarma karsin, yanal sarmallarin oldugu katlarda, kat kullanim
alaninin azalmasi ve bu yanal sarmallar sebebi ile her katta ayn1 olmayan kat planlarmin

ingaay1 zorlagtirmasi gibi bazi zararlar1 da vardir. (Beedle & Rice, s. 143)
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1.2.8. Tiip Sistemler

Ik temsilcisi DeWitt Chestnut Apartment olan bu sistemi, Dr Fazlur Khan 1963
yilinda gelistirerek bugiinkii anlamda bildigimiz tiip sistemi olusturmustur. Sistemin Dr.

Fazlur Khan tarafindan gelistirilen ve en {inlii temsilcisi olan yap1 ise Willis Tower

(Sears Tower) (Sekil 2)’dir. (Ilgin & Giinel, 2008)

Cerceve sistemlerin tek basina yiiksek yapilarda yetersiz oldugunu biliyoruz
fakat 60 katin iizerinde ¢ekirdek ile birlikte ¢alisan ¢ergeve sistemler de yanal kuvvetler
karsisinda etkinligini koruyamaz. Bunun i¢in de yapi g¢evresi giiclendirilerek, direng
arttirilmaya ¢alisilmustir. Iste Willis Tower’da Dr. Fazlur Khan’in uyguladig sistem, bu

mantik ¢ergevesinde olugsmustur.

Bu durumda yeni bir kavram karsimiza ¢ikiyor: I¢ tasiyici sistemler ve dis
tastyict sistemler. Bunlarla ilgili gruplandirma yapan uzmanlar, soyle iki grafige

ulagsmiglardir: (Moon & Mir, 2018)
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Sekil 14. i¢ Tasiyic1 Sisteme gére siniflandirma (Moon & Mir, 2018, s. 33)
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I¢ tasiyici sistem grafiginde goriildiigii iizere, su ana dek anlattigimiz tiim
sistemleri igeren, her yapi tiirlinde kullandigimiz tastyici sistem cesitleridir. Fakat dig

tasiyict sistem grafigi, klasik anlatilarin disinda bir sistemler toplulugunu ifade

etmektedir.

Gorildiigii tizere dis tasiyict sistemler 60 kat ve iizerindeki yapilar igin
gelistirilmistir. Yani daha Once belirttigimiz {izere, ¢ergeve sistem ve g¢ekirdek birlikte

caligan sistemlerin dahi, yanal yiiklere etkin olarak karsi koyamadigi, destek gerektiren

yiikseklikteki yapilar i¢in gelistirilmis tasiyict sistemlerdir.

D\
|
£
=
-4

Sekil 16. Dis tastyict sistemi ¢elik “Eco-skeleton” olan yiiksek bina (Machado)

Sekil 16 daki yiiksek yapida dis tastyict sistem, net bir sekilde goriilmektedir.
Yapimin, i¢ tastyict sistemi, rijit ¢erceveli g¢ekirdekli sistemdir ve binanin digina

giydirilmis eco-skeleton diye adlandirilan dig tastyict sistem ile desteklenmistir. Bu dis
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tasiyic1 sistem, sekil 16 daki yiiksek yapimin yanal yiikler karsisindaki etkinligini

korumasinda ig tastyict sisteme destek olmaktadir.

Bu durumda artik biliyoruz ki, 60 katin iizerindeki yliksek binalarda, (ya da 6zel
adiyla gokdelenlerde), i¢ tasiyici sistem olarak tiip sistem kullanilirken, dis tasiyici

sistemler, yiikseklige gore degismektedir.

Yani 60 katin altindaki yapilarda kullanilmayan dis tasiyici sistem, 60 katin
tizerindeki yapilarda, yap: yiiksekgi arttikca, (tipki i¢ tasiyict sistemlerde oldugu gibi)

sagladig1 yiik tagima kapasitesinin biyiikligiine gore, segilir.

Dis tastyict sistemlerden olan ve sekil 15°e gore 60 inc1 kattan daha yiiksek tim
yapilarda kullanilmasi siddetle tavsiye edilen tiip sistemimize donersek, bu sistemin de
kendi arasinda, “Cerceve Tiip Sistem”, “Kafes Tiip Sistem” ve “Demet Tiip Sistem”
olmak iizere tice ayrildigini gortiriiz. (Ilgin & Giinel, 2008) Tablo 3 de tiip sistemler ve

ornekleri gosterilmistir.

Tablo 3. Tiip sistem gesitleri ve 6rnekler

e ————
Cerceveli 'T‘iip Sistem Kafe 'T‘iip Sistem Demet Tiip Sistem

Dis cephede, kése kolonlar | Bir tiip verine bir ¢ok tiibiin
ile kesisen, késegen capraz birbirine baglanmasi ile
elemanlar bulunur. Sistem olusturulan sistemdir. Yanal
viikleri, kolonlardan eksenel | kuvvetleri bu bir ¢ok tiibiin
kuvvet olarak temele iletilir. tasgmmast saglamr. Bu tiipler

K olon araliklars azaltibms (1.5
4 _5m) ve bag kiris
vitkseklikleri arttirilg
kistemdir. Rijit gergeve sisteme
benzer. Or: Aon Center.

: B = ) Or: Bank of China, planda farkh sekillerde olabilir.
Chlcago,l ;$f£_346m’ HongKong, China Or: Willis Tower, Chicago.

(H=315m; 1990 yil) USA (H=442m; 1973 yil)
=
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2.2.8.1. Cerceve tiip sistemi

Birbirine ¢ok yakin kolon ve kirislerden olusan, siklastirilmis, rijit cergeve
mantig1 cer¢evesinde olusturulmus bir sistemdir. Kolon ve kirig araliklar1 dylesine
yakindir ki (1.5-4.5m) sistem riizgar ylikiiniin tamamina yakinini tasir. Boylece, yapinin

i¢c kisminda, diagonal gaprazlara veya kesme duvarlara gerek kalmaz. (Tuna, 2000)

......

calisir. 300 m yiikseklige kadar efektif ¢alistigi bilinmektedir.
2.2.8.2. Kafes tiip sistemi

Bu sistem, cergeve tiip sistemdeki dez avantaj olan ve mimariyi ¢cokga etkileyen

¢ok sik kolon ve derin kiris sorununa ¢dziim bulmak amaciyla gelistirilmistir.

Bu sebeple sik kolon ve derin kirislerden olusan ¢erceve tiip sistemi seyrelterek,

yapinin disina, kose kolonlar ile kesisen biiylik caprazlar konulmustur.

Bilindigi tizere, gelik caprazlar, betonarme perdeler gibi, yanal yiikleri alip,
soniimlemeye destek olan elemanlardir. Yani eger rijit olan bir sistemden sik kolon ve
derin kirisleri seyreltmek istenirse, bunun yerine o kuvvetleri karsilayacak bagka
elemanlar kullanmak gerekir. Iste ¢elik capraz elemanlar, burada yanal yiikleri
karsilamada tiip sisteme destek olan ama, sik ve derin olmas1 gerekmedigi i¢in mimari

acidan avantaj saglayan elemanlar olarak ¢6ziim sunmustur.

Sistemin betonarme ile yapilmis temsilcilerinden biri Chicago, IL deki Onterie
Center, celik ile yapilmig temsilcilerinden biri ise yine Chicago, IL deki John Hancock

binasidir.
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Sekil 17. Onterie Center (solda), John Hancock Center (sagda) (CTBUH, 1969)

2.2.8.3. Demet Tiip Sistemi

Yap1 yiiksekligi arttik¢a, klasik tiip sistem olan ve tiip sistemlerin mantigini
barindiran ¢ergeve tiip sistemde gerekli kolon sikligr ve kiris derinligi, artik insaa
edilemeyecek kadar artar. Kafes tiip sistem yontemindeki ¢aprazlar da belli bir
yiikseklikten sonra yetersiz gelir. Iste tiim bu sebeplerden &tiirii, ¢ok daha yiiksek
yapilarin tasiyict sistemlerinde kullanilmak iizere, demet tiip sistemi Dr. Fazlur Khan

tarafindan Onerilmistir.

Dr. Fazlur Khan bu sistemi Willis Tower projesindeki is arkadaslarma ilk olarak
acikladiginda, elindeki sigara paketinden ¢ikarttigi sigaralar1 farkli yiiksekliklerde
siralayarak, yapmin, ayr1 ve farkli yiikseklikteki tliplerin birlestirilmesiyle insa
edilebilecegini anlatmistir. (Mega Structures, Willis Tower)

Aslinda, demet tiip sistemi, kafes tiip veya cerceve tiip sisteminin herhangi biri
veya her ikisi de kullanilarak, yapinin birka¢ demet halinde insa edilmesidir. (Ilgin &
Giinel, 2008)
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Sekil 18. Bank of China bina modiillerinin ingsa modeli (Not: 1X, 2X gibi gosterimler, o
modiildeki ¢apraz sayisini belirtmektedir.)

Sekil 19 Willis Tower demet tiip sistemi gorseli

2.2.9. Diagrid Sistemler

Diagrid sistem son donemde uygulanan ve olduk¢a yenilik¢i bir sistemdir.
Sistem basitge, kolonlarin ve kirislerin yerini diagrid denilen caprazlarin aldigi, bu
caprazlarin bag kirisleriyle ¢ekirdege ya da tasiyici désemelere baglandigi, betonarme
ve/veya c¢elik sistemlerdir. Bu sistemin kullanildig1 yapilar, devasa yiiksekliklere ulagan
yapilar olmaktan ziyade, plan alani biiyiik ve geometrik sekilleri oldukca siradisi olan
yapilardir.  (The  Constructor,  https://theconstructor.org/structural-engg/diagrid-
structural-system/13731/ Erigim Tarihi: 31.03.2020)
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Diagrid sistemlerin en énemli tasiyict 6zelligi, sekilleri sebebiyle olusturduklar
licgensel diizlemler sayesinde, yatay yiikler disinda, yer c¢ekimi yiiklerini de
tastyabiliyor olmasidir. (Moon, Connor, & Fernandez, 2007, s. 205-230)

Sekil 20. Betonarme diagrid sistem ile ¢6ziilmiis, 170 Amsterdam Av., NY (CTBUH,
1969)
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Sekil 21. Celik diagrid sistem ile ¢oziilmiis, Hearst Tower (CTBUH, 1969)

Diagrid sistemle yapilmis en iinlii yapi; CCTV merkez binasidir. Beijing, Cin’de

yapilan yap1, diagrid sistemin tiim sinirlar1 nasil delebildiginin bir gostergesidir.
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Sekil 22. CCTV Binasi Insaas1 ve diagrid tasiyici sistemi (OMA)
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2.2.10. Hibrit Tasiyic1 Sistemler

Hibrit sistem, kelime anlami olarak, karma sistem anlamina gelir. Yani tastyici

sistem tiplerinden bir kacinin bir arada kullanilmasimi anlatir. Ornegin; sekil 23 de
gosterilen Overseas binast... (Saglam, 2016, s. 127)

I S

Sekil 23. Overseas Union Bank binasi, Singapore (CTBUH, 1969)

Overseas Union Bank, Singapore binasi , 278 m yiiksekliginde, 63 katli bir
yapidir. Tasiyict sistemi, gelik rijit ¢cergeve ve betonarme perdeden olusan karma bir

sistemdir. Dosemeleri de ¢elik dek iizerine beton kullanilarak yapilmistir. (Saglam,
2016, s. 129)

Bagka bir 6rnek olarak, HSBC bank, Hong Kong binasi, 180 m yiiksekliginde ve

45 kathdir. Tastyict sistemi, gelik direk ve konsol kafes kiris sistemlerinden olusan
karma bir sistemdir. (Saglam, 2016, s. 138)
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Sekil 24. HSBC Bank, Hong Kong binast (CTBUH, 1969)

Karma tasiyict  sistemlerden bahsederken, “kompozit” o6zel adiyla

adlandirdigimiz, karma tasiyici sistem elemanlarindan da bahsetmek gerekir.
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Oncelikle, bu ikisinin birbirine karistirilmamas1 gerekir. Bu sebeple, dzellikle,
karma tasiyici sistem elemanlara, “kompozit tasiyict sistem elemanlari,” karma

tasiyici sistemlere ise “hibrit tagiyici sistemler,” diyebiliriz.

Hibrit  tasiyici  sistemler, elemanlarin  kendi  i¢indeki = malzeme
kompozisyonlarmdan bagimsiz olarak, sistemin yapisina odaklanir. Ornegin; HSBC
Bank, Hong Kong (sekil 24) da 6rnek verdigimiz yapi, ¢elik direk ve celik kafes sistem
olmak iizere, iki farkli tasiyici sistem igeren, hibrit bir yapidir. Burada tasiyici sistem
elemanlarinin her ikisinin de ¢elik olusu, yapinin hibrit olmasini degil, kompozit

malzemeli olmamasini etkiler.

Sekil 25. Cok katl yapilarda sistemler ve karma kullanimlar1 (Drosdov & Lishak, 1978)

Sekil 25 de goriildiigii lizere, sistemler bir arada kullanilmakta ve hibrit tagiyict
sistem olusmaktadir. (frame: cergeve sistem, wall: perde sistem, core: ¢ekirdek sistem

ve tube: tiib sistem)
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Kompozit tasiyict sistem elemanlar1 ise, normalde ayri ayri sistemler
olusturabilecek betonarme ve ¢elik malzemelerin, tek bir yap1 elemanini olustururken,
(kolonlar, Kkirisler, perdeler, diagonaller veya ddsemeler) bir arada kullanilmasiyla

olusan sistem elemanlaridir.
2.2.10.1. Karma (komposit) dosemeler

Celik dek tizerine, beton dokiilmesi ile olusturulan déseme sistemidir. Sistemin
avantajlari, dosemelerin betonlar1 icin ayrica bir kaliba gerek duyulmamasi (gelik dek,
kalip gorevi de goriir) ve donat1 ya hi¢ ya da ¢ok daha az kullanildig1 i¢cin zamandan

tasarruf saglamasidir. (Arda & Yardimei, 1991)

Sekil 26. Kompozit doseme ¢esitleri (Arda & Yardimci, 1991)

2.2.10.2. Karma (komposit) Kirisler

Celik I profil ve donatili beton kullanilarak olusturulan kiris sistemidir. Sistemin
avantaji, celik kirislere kiyasla daha ekonomik olmasidir. Celik kiris, tek basina
calistiginda hem ¢ekme, hem basing yiikiinii tagiyabilecek mukavemette olmas1 gerekir.
Bu da ¢elik haddenin, her ikisini tagiyacak giicte secilmesini gerekli kilar. Kompozit
kiris secildiginde ise, c¢elik hadde, klasik betonarme kiriste oldugu gibi, biiyiik oranda
cekmeye calisirken, betonarme kisimdaki beton basinca calisir. Bu da her iki yiikii de

karsilayabilecek mukavemette degil, c¢ekmeyi ve basincin kiiciik bir kismimni
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karsilayacak mukavemette celik hadde se¢meyi yeterli kilacaktir. (Arda & Yardimci,
1991)

Sekil 27. Kompozit kiris ¢esitleri (Arda & Yardimci, 1991)

2.2.10.3. Karma (komposit) kolonlar

Glinlimiizde ¢elik yapilarda kolon olarak kullanilan, I, H, Kutu ve Boru profiller
ve iki adet I profilin, birbirine dik acilarla yerlestirilmesiyle olusan + profillerin igine
veya etrafina, donatili beton doldurulmasiyla olusturulan kolon sistemidir. Siinek
davranmalar1 sebebiyle yanal yiiklere karsi direnglidirler. Bu da biiyiik riizgar ve
deprem yiiklerinin oldugu bolgelerde tercih edilmelerini saglar. Sistemin avantajlari,
betonarme kolonlara gore, ayn1t mukavemeti daha kiiciik boyutlu kolonlarla sagladig:
icin, planda daha az yer kaplamalar1 ve ¢elik kolonlara gore, yangina ve korozyana kars1
cok daha dayanikli olmalaridir. Ayrica, egilme rijitlikleri ve burkulma dayanimlari

yiiksek, narinlikleri diistiktiir.
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Sekil 28. Kompozit kolon ¢esitleri (Viest & Colaco, 1997)

Hibrit tasiyict sistem ve kompozit tasiyici sistem elemanlarini ayirt ettikten

sonra bunlarin tamamini igeren bir gorsel analiz edilmistir:

Sekil 29 daki sistem kolonlar1 kompozit kolonlardir. Ciinkii I profil, hadde
malzeme, betonarmenin igine gomiilmiis durumdadir. Yani sekil 28a nin aynisi.
Kompozit olan bagka bir tasiyici1 eleman yoktur. Yapi ayrica hibrit sistemdedir. Ciinkii;
yapi kirissiz doseme sistemi (sekil 6), betonarme g¢ekirdek sistemi (sekil 7b) ve yanal
sarmali sistemlerin (sekil 13) tamamini barindirmaktadir. Bu durumda yapimizin,

kompozit kolonlu, hibrit tastyici sistemli bir yapt oldugu sdylenebilir.
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Sekil 29. Tasiyict sistemi “hibrit sistem,” tasiyici sistem elemanlarindan, kolonlar

“kompozit tastyici sistem elemani” olan yap1

Tiim bu sistemler iginde, CTBUH (The Council on Tall Buildings and Urban

Habitat) 2017 yilinda yaptig1 bir aragtirmaya gore, en yiiksek 100 bina icerisinde, en ¢cok

tercih edilen tasiyict sistem gesiti, “Yatay perdeli ¢erceve sistem” olmustur. (sekil 30)

(CTBUH, 1969)
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GAPRAZ KAFES: 3 (6%)

DEMET TUP: 4 (7%) HIBRID SISTEM: 5 (9%)

KAFES TOP: 8 (15%) GERGEVE TUP: 7 (13%)

MEGA KOLON-CEKIRDEK: 4 (79%)

PERDE DUVARLI SISTEM: 3 (6%)

TUP ICINDE TUP: 2 (4%) YATAY PERDELI CERCEVE SISTEM: 18 (33%)

Sekil 30. En yiiksek 100 yapinin tastyict sistemi (CTBUH, 1969)

2.3. Tastyicl Sistem Secimi ve Dikkat Edilecek Hususlar

Daha once malzeme seciminde bahsedildigi iizere, tasiyici sistem c¢esidi ve

malzemesinin se¢giminde en 6nemli unsur, ¢evre sartlaridir. Buna bir 6rnek olarak;

Malezya, Kuala Lumpur’daki Petronas Tower, betonarme c¢ekirdek ve
betonarme kolonlar kullanilarak insaa edilmistir. Bunun nedenini, tasarim sefi S.
Ragupathy soyle aciklamaktadir: “Bu kuleler, Amerika veya Japonya’da yapilsaydi,
kesinlikle celik malzemeli olurdu. Fakat burada, Malezya’da insaatlarda betonarme
siklikla kullaniliyor ve bir insaat malzemesi olarak ¢elik malzeme bulmak olduk¢a zor
ve ingaatlarda ¢elik malzeme ile ilgili bir deneyimimiz yok. Bu sebeple, hem
maliyetinin proje degerini agsmamasi, hem bize yabanci bir malzeme olmamasi igin,

betonarmeyi tercih ettik.” (Mega Structures, Petronas Tower)

Cevresel sartlar denilince, yapinin inga edilecegi bolgenin depremselligi, riizgar
yiikii, ¢l sartlarinda yapiliyorsa ( Burj Khalifa vb) ¢6l tozu etkisi, hava sartlarina gore
kar ytikii etkisi (Kuzey Avrupa iilkelerinde ¢at1 egiminin %30 lardan ¢ok daha fazla
olmasi1 gibi), cok sel alan bir bolge ise, sel yiikii etkisi... gibi sartlar1 da diisiinerek
tasiyici sistem ve malzemeye bunlara gore karar verilmelidir. (Mega Structures,

Petronas Tower)

Tastyict sistem se¢iminde dikkat edilecek ¢evresel sartlar, yani etkiyecek ytikler,

bina yiiksekligine gore degisir. Mesela, yiiksek binalarda riizgar yiikii deprem ylikiinden
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cok daha etkili olabilmektedir. Riizgar yiikii ¢elik yiiksek yapilarda 150 m, betonarme
yiiksek yapilarda 250 m den sonra birinci derecede 6nemlidir. (Saglam, 2016)

Tasarim yaparken dikkat edilmesi gereken yiikler bir tablo ile gosterilmistir:

Tablo 4. Yapilara etkiyen yiikler (Topgu, 2019, s. 141)

Cat1 agirhigy
Tesisat agirligi (aydinlatma, havalandirma, asma tavan...)

Sabit Vilkler Doseme agirligi (Doseme bét.onu, tesviye betonu, kaplama, siva) y
Kiris agirligi E:
Duvar agirligr (dolgu malzemesi, baglama harci, siva) E
Kolon agirligi Q%‘

Esya yiikleri

Hareketli Yiikler Insan yiikleri

Kar yiikii
Deprem yiikii g
Yatay Yiikler Rizgar yuku ;
Toprak itkisi =
Siv1 yiikii (dalga yiiki, sel yiikii) I>«j
Sicaklik farkindan olusan yiikler
Biiziilme ve siinmeden olusan yiikler
Bina oturma farklarindan olusan yiikler §
Diger Yiikler Buz yiikii ;
Patlama Yiikii E‘)
Col tozu yikii
Montaj yiikii

Bir tasiyici sistemi secerken, tablo 4 deki yiikler karsisinda, tasiyict sistemin;
yeterli dayanim, rijitlik, siineklilik ve kararlilikta olmasi beklenir. Ornek olarak kirissiz
dosemeli sistemden bahsederken, bu sistemin deprem yiikleri karsisinda, tek basima
yeterli olmadigindan bahsedilmistir. Eger bu sistemi, deprem bolgesindeki (az katli dahi
olsa) bir yapida kullanirsak, tasiyict sistemden bekledigimiz, kararlilik, stineklilik,

......

hasar alabilir veya yikilabilir.
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Tiirkiye’de, Deprem Bolgelerinde Yapilacak Binalar Hakkinda Yonetmelik
2018’e gore ise, tasiyici sistem se¢iminde dikkat edilecek en onemli husus, sistemin
olabildigince sade ve basit tutulmasidir. Ayrica tasiyict sistemin siinek davranis
gostermesi ve sistemdeki elemanlarin deprem karsisinda ¢alisamaz duruma gelmesi
halinde, sistemdeki kararli davranisi siirdiirecek yedek tasiyici sistem elemanlari da

istenir. (Deprem Bolgelerinde Yapilacak Binalar Hakkinda Yo6netmelik, 2018)

Yap1 tasiyict sistem cesitleri ve se¢imi, malzeme g¢esitleri ve se¢imini
belirlemede kullanilan parametrelerden sonra, tezin konusu olan, Istanbul sehri

gokdelenleri ve 6zellikleri agagidaki gibi agiklanmaistir.
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BOLUM 3. iSTANBUL GOKDELENLERI

Biiyiik metropollerden biri olan, diinya sehirlerinden Istanbul’da da bir ¢ok
yiiksek yap1 bulunmaktadir. Ozellikle is merkezleri cevresinde insa edilmis gokdelenler,
artan niifus ve ticari hacmin etkisiyle gerekli ofis ve konut ihtiyacini1 karsilamak {izere,

is merkezleri ve ¢evresine konumlandirilmistir.

Biiyilk yanal etkilerden biri olan, deprem tehlikesini tasiyan Istanbul
gokdelenleri, tasarlanirken, yiliksek yapi olmasindan kaynakli riizgar yiikii etkisini ve
biiylikliigli 7 Magnetiitii gecebilecek riskteki deprem yiikii etkisini hesaba katarak
dikkatli bir sekilde tasarlanmaktadir.

Tiirkiye’de insaat sektdriinde en sik kullanilan malzeme betonarmedir. Celik
malzemeye de yabanci olmayan Tiirk insaat sektorii, ¢elik malzemeyi, daha ziyade
fabrika, spor salonu gibi ¢ok katli olmayan ve biiyiik agikliklarin talep edildigi yapilarda

kullanmaktadir.

Sekil 31 de goriildiigl tizere, Tiirkiye’deki yiiksek yapilarda (>=100m) %89
oraninda betonarme kullanilirken, %10 oranda kompozit ve %] oraninda celik

kullanilmaktadir. (CTBUH, 1969)
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Base Data
Istanbul, All Companies, 100m+, 1950-No Max. Year

B Steel
Il Concrete
Composite

Sekil 31. istanbul’daki yiiksek yapilarin (>=100m) tasiyici sistem malzeme dagilimlar
(CTBUH, 1969)

2020 yili itibari ile Tiirkiye, Istanbul’daki yiiksek yapi1 siralamasi tablo 5 de
goriildigi gibidir.

Tablo 5 deki, Istanbul’un en yiiksek on gokdeleninin yapt malzemesi asagidaki

gibidir:
Skyland Office & Residential Towers: Betonarme
Metropol Tower Istanbul: Betonarme
Sapphire Tower: Betonarme
Emaar Square The Address Hotel & Residance: Komposit
Nurol Life: Betonarme
Istanbul Tower 205: Komposit
Maslak Spine Tower: Betonarme ve

Anthill Residance 1: Betonarme’ dir.
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Tablo 5. Istanbul’daki en yiiksek ilk on gokdelen (CTBUH, 1969)

The Name of s Height
Skyscrapers
Skyland Office Tower 2017 284m
Skyland Residantial 2017 284m
Tower
Metropol Towar Ane L
Tatanbal 2017 280m
Sapphire Towar 2010 261m
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Emaar Square The
Address Hotal &
Residences

Nurol Life

Istanbul Tower 205

Istanbul International

44

2

4

S0




Maslak 8pine Tower 2014

Anthill Residence 1 2010

Istanbul gokdelenlerinin, sehrin cografik, fizyolojik, jeolojik etkilerinin, yapilar
lizerindeki etkilerini gormek amaci ile, Istanbul gokdelenlerinden birini, diinyanin baska

yerindeki gokdelenler ile karsilastirilmistir;

3.1. Istanbul Saphire Tower Incelemesi ve Karsilastirma
Istanbul’un en vyiiksek gokdelenlerinden biri olan Saphire Tower analiz

edilmistir:

Istanbul, Levent’de 2010 senesinde insa edilen 261 m yiiksekligindeki Sapphire
Tower, konut ve avm amagh kullanilmaktadir. Yap1 54 katli olup, 0 kotu altinda da 10

kat bulunmaktadir.

Sapphire Tower’1n tasiyici sistem elemanlarinin tiimii betonarme olup, ¢ekirdek,

perde ve gergeve tasiyict sistemleri bir arada kullanilmistir.
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Sekil 32. istanbul Sapphire Tower, kat planlar1 (Saglam, 2016, s. 179 - 180)
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Tipik déseme hareketli yiikii: 350 kgf/m2 = 3.43 kPa
Tasarim riizgar hizi: 80km/sa = 22 m/sn

Dogal periyodu: 6.20 — 6.50

Tasarim sOnim orani: % 5

Deprem katsayisi: 0.40

Yapi temel tipi: Radye temel

Temel kalinligi: 150 — 300 cm

Doseme tipi: Kaset doseme

Kat ytiksekligi: 4m

Kiris agikligt: 9m

Kiris ytiksekligi: 80 — 90 ve 105cm

Kiris araligi: 8 — 9m

Déseme kalinligi: 40cm

Zemin Katta tipik kolon boyutlart: 80x80cm ve 80x380cm
Kolon agikliklari: 8 — 9m

Cekirdek perde kalinligi: 80cm

Tasiyic1 sistemi betonarme olan yapi, bodrum katlardaki toprak perdeleri ile
deprem gibi kuvvetli yanal yiikleri tasir. Fakat 0 kotu iizerindeki yanal yiikleri ve
burkulma yiiklerini betonarme c¢ekirdegi tasimaktadir. Diisey yiikler ise betonarme

cergeve tarafindan karsilanir. (Saglam, 2016, s. 173-185)
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Sapphire Tower, 2010 yilinda insa edilmis bir yap1 olmasi sebebiyle, TDY2007
ve TS500 2000 standartlarina uygun olarak tasarlanmistir. Bu standartlar altinda tasarim

parametreleri:
Deprem bolgesi: 1
Deprem bolge katsayisi: 0.40 (Ao)
Bina 6nem katsayisi: 1(1)
Hareketli yiik katilim katsayist: 0.30 (n)
Yerel zemin smifi: Z2(Zn)
T(A) Spektrum karakteristik periyodu: 0.15
T(B) Spektrum Karakteristik periyodu: 0.40
Sistem davranis katsayisi: 5.0 (R)
Yap1 mod sayisi: 72
Dogal periyodu: 6.20 — 6.50
Tasarim ivmesi: 0.04
Tasarim soniim orant: %5 gibidir. (Saglam, 2016, s. 173-185)

Sekil 32°de goriildiigii lizere betonarme ¢ekirdek ve cergeve tasiyici sistem ve
kaset doseme sistemi ile yapilmis Istanbul Sapphire Tower’m yukarida verilen
ozelliklerinden bazilarini, diinyanin diger yerlerinde bulunan ve ayni tasiyici sistem ile

tasarlanmis yliksek yapilariyla karsilastirilmigtir:

Diinya genelinde en c¢ok kullanilan yiiksek yapt malzemesi celik, fakat
Istanbul’daki yiiksek yapilarda ve Sapphire Tower’da betonarmedir.

Tasiyic1 sistem tercihi olarak diinya genelindeki yiiksek yapilarda genellikle
“yatay perdeli ¢erceve sistem” tercih edilirken, Istanbul genelinde ve Sapphire

Tower’da, betonarme ¢ekirdekli ¢ergeve sistem tercih edilmektedir.
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Yonetmelik farkliliklarindan dolayi, her parametre karsilastirilamayacak olsa da,
kullanilan deprem katsayisi, riizgar hiz1 ve dogseme hareketli yiiklerini karsilastirabiliriz.
Ornek bir karsilastirma olmas1 amaciyla, Chicago 311 South Wacker Drive gokdeleni

ile karsilastirilmistir;

Istanbul Saphire Tower ve Chicago 311 South Wacker Drive, yap1 malzemesi ve
yapisal sistem se¢imi, yilikseklik, yapi1 alani gibi bir ¢cok 06zellik bakimindan benzer
olmasina karsin, birinin “yiiksek riizgar yiikkii” ve “diisiik deprem yiikii”, digerinin ise
“diisiik riizgar ylikii” ve “ yiiksek deprem yiikii” barindiran bolgelerde yapilmis olmasi,
her ikisi de dinamik yilik olan ve yonetmeliklerde, esdeger statik yanal yiikler olarak
kullanilmasma izin verilen bu iki yilikiin karsilastirilmasint miimkiin kilmaktadir.
Cografik konum kaynakli bu iki dinamik yiikiin, malzeme, tasiyici sistem gibi
miihendislerin 6ngoriisiine kalmis se¢imlerin ayni oldugu durumlarda dahi, yapiy1 nasil

etkiledigi, asagidaki gibi agiklanmistir:

Pratikte, her ikisi de, dinamik 6zellikli olan, deprem yiikii ve riizgar yiikii yapisal
olarak ve olusma sekli olarak birbirinden farklidir. Riizgar yiikleri disaridan etkiyerek,
etkidigi ylizey alani ile orantili bir yiik verirken, deprem yiikleri, zemin hareketi sebebi
ile yapida olusan atalet kuvvetlerini anlatir ve yap kiitlesi ile orantilidir. (Darilmaz,
2019)

Deprem yiiklerinin gorece az, riizgar ytiklerinin ise gorece fazla oldugu Chicago,
311 South Wacker Drive ile Istanbul, Sapphire karsilastirildiginda, Istanbul Sapphire,
yiiksekligi 261 m  iken Chicago, 311 South Wacker Drive’in yiiksekligi 284 m ve her

ikisi de betonarme perde ve betonarme rijit ¢cergeve sistemi ile yapilmis oldugu goriiliir.
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Sekil 33. Chicago, 311 South Wacker Drive , ABD (CTBUH, 1969)

Bu iki yapidan Sapphire’de deprem katsayisi, 0.40 alinirken, 311 South Wacker
Drive’da deprem kat sayist yoktur. Tasarim riizgar hizi ise Chicago sartnamesine gore,
34 m/sn civarlarinda ¢ikarken, Sapphire’de 22 m/sn. Doseme hareketli yiikii 2.5 kPa
civarlarinda iken, Sapphire 3.4 kPa dir.
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BOLUM 4. TURK YONETMELIKLERINE GORE BiNA TURU
YAPILARIN STATIiK ANALIiZLERI

Tiirkiye’de yapilacak bina tiirii yapilarda statik analiz, TS 500, TS 498, TS EN
1991-1-4, TS EN 1991-1-3, TBDY 2018 ve TCYY 2016 standartlar1 dikkate alinarak
yapilir.

TS 498, TS EN 1991-1-3 ve TS EN 1991-1-4 standartlari, etkitilecek yiikleri
belirlemeye yardimct olurken, TS 500, TCYY 2016 ve TBDY 2018 standartlar1 da

analiz ve dizayn adimlarin1 belirlemeye yardimei olur.

Bu tez kapsaminda, biri BYS 2, bir digeri BYS 1 smifina giren iki adet yap1
secilmistir. BYS 2 sinifina giren yap1 TBDY 2018, Boliim 4’e gore hesap edilecek olup,
normal performans hedefi dogrultusunda, “Kontrolli Hasar” performans diizeyinde

tasarlanmuistir.

BYS 1 smifina giren yapi ise, TBDY 2018, Bolim 13 de bulunan “Deprem
Etkisi Altinda Yiiksek Bina Tasiyic1 Sistemlerinin Tasarimi igin Ozel Kurallar”
bolimiindeki tasarim kurallarina gore tasarlanmis olup, yine normal performans hedefi
dogrultusunda ve Bolim 13 geregi li¢ farkli performans diizeyine gore tasarimi

yapilamistir.

4.1. Boliim 13 Yiiksek Binalarin Tasarim Yaklasinm

Yiiksek binalarin TBDY 2018 Bolim 13 de belirtilen ti¢ asamali tasarimina
gecmeden Once, binanin yapim asamalarini dikkate alinarak hesaplanan, diisey yiik
hesab1 ve riizgar yiikii hesabi ile betonarme yiiksek binalar i¢in siinme hesab1 yaparak,

yiiksek binay1 tasarlamaya baglamak gerekir. (Afet ve Acil Durum Baskanligi, 2018)

Stinme hesab1 ve riizgar yiikii hesabini yaptiktan sonra, tasiyici sistem tasarimi,

TBDY 2018 Boliim 13 uyarinca ii¢ asamada yapilir.

Yiiksek bina tasiyict sistemlerinin, siineklik diizeyi yliksek olarak diizenlenmesi
zorunludur ve tasiyici sistemlerinin tasarimi {i¢ asamada yapilmalidir. (Afet ve Acil

Durum Baskanligi, 2018)
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1)

2)

b)

b

Ik tasarim asamasinda, DD-2 deprem, yer hareketi etkisinde, “kontrollii hasar’
performans hedefini saglayacak tasarim, “Dayanima Gore Tasarim” yaklagimi ile
“On tasarim” olarak tasiyici sistem boyutlandirilmasi yapilir. (Afet ve Acil Durum
Baskanligi, 2018)

Ikinci tasarim asamasinda, iki farkli tasarim yolu belirtilmistir. Tasarimci, bu
yollardan herhangi birini segerek, performans degerlendirmesi yapar:

Normal performans hedefi dogrultusunda performans degerlendirmesi yapacak
tasarimc1 i¢in, DD-4 deprem, yer hareketi etkisinde, “kesintisiz kullanim”
performans hedefini saglayacak tasarim, “Dayanima gore tasarim” yaklasimi ile
tasarlanarak, performans degerlendirmesi yapilir.

Ileri performans hedefi dogrultusunda performans degerlendirmesi yapacak
tasarimct i¢in; DD-3 deprem, yer hareketi etkisinde, “sinirli hasar” performans
hedefini saglayacak tasarim, “Sekil degistirmeye gore degerlendirme ve tasarim”

yaklagimi ile tasarlanarak, performans degerlendirmesi yapilir. (Afet ve Acil

Durum Baskanligi, 2018)

Ikinci tasarim asamasindaki sonuglara gore, tasarimci gerekli goriirse, &n

tasarimi iyilestirerek, tekrar performans degerlendirmesi yapar. (Afet ve Acil Durum
Baskanligi, 2018)

3)

Ucgiincii yani son tasarim asamasinda, DD-1 deprem, yer hareketi etkisinde, normal
performansi1 hedefleyen tasarimer i¢in, “gd¢menin Onlenmesi”, ileri performansi
hedefleyen tasarimci ig¢in, “kontrollii hasar” performans hedefini saglayacak
tasarim, “Sekil degistirmeye gore degerlendirme ve tasarim” yaklasimi ile
tasarlanarak yapiin performansini degerlendirir. Cikan sonuglara gore,
tasarimcinin - gerekli gormesi durumunda, tiim tasarim asamalari, gerekli

degisiklikler yapilarak, tekrarlanir. (Afet ve Acil Durum Baskanligi, 2018)

52



4.2. Statik Analizi Yapilan Yapilarin Ozellikleri

Bu aragtirma icin analiz edilen yapilar; iki adet 50 katli ve iki adet 20 katli
yiikksek yapilardir. Bu yapilarin bir ¢ok 0Ozelligi ayni tutularak, arastirmaya katki
saglayacak tek Ozelligin karsilastirilmas: saglanabilmistir. Bu tezde, kolonlarin
kompozit veya betonarme olmasina gore, sagladigr yer artisinin, yapir malzemesi
se¢iminden kaynakli fiyat farkina kiyasla, Istanbul ilinde, hangi yap: birim degerinde,
hangi malzeme ile optimum sonuca ulasacagimiz arastirildigl igin, yalnizca kolon

malzeme segimlerini farklilastirarak, analizler yapilmistir.

50 kath iki yap1 yalnizca kolon malzeme sec¢imlerini degistirerek kendi iginde,
20 katl1 iki yap1 da yine yalnizca kolon malzeme segimlerini degistirerek kendi icinde

kiyaslanir.

Burada 50 ve 20 kath olarak iki grup halinde binalar segilmesinin nedeni, 50
kath bir yapinin, “gdkdelen” yiiksek yapi katagorisinde yer almasina karsin, 20 kath
yapimin “yiiksek yap1” olarak katagorize edilmesidir. Bu aragtirmaya konu olan, kolon
malzeme farkinin kara etkisi, aragtirilirken, slipheye yer birakmayacak sekilde, yapilara
ait her deger sabit tutulmus ve yliksek yapilarin iki farkli kategorisini de degerlendirme
geregi hissedilmistir. Bu siirecte ayrica, kullanilan statik hesap programlarinin analiz
sonucu farkliliklarindan kaynakli siipheleri azaltabilmek amaciyla da, ETABS ve
SAP2000 programlar: birlikte kullanilarak analizler yapilmis ve sonuglar agagidaki gibi

verilmistir.

Secilen 50 ve 20 katli yapinin, boliim 2 de anlatilan Istanbul’da insaa edilmis
gokdelenlerin yapisal Ozelliklerine benzer olmasi amaciyla, bolim 1 de anlatilan,
tastyici sistem gesitlerinden, ¢ekirdekli, perdeli, rijit ¢erceve sistem, yani hibrit sistem
secilmistir. Bu yapilarin malzemesi, yine boliim 1 de anlatilan malzemelerden, tasiyici
sisteminin tamami betonarme olan bir yap1 ve tasiyici sisteminin kolonlar1 kompozit,
geri kalan1 yine betonarme olan baska bir yapi olarak da iki adet 50 katli yapi
secilmistir. Bu malzeme sec¢iminin nedeni de, yine boliim 2 de anlatilan, Istanbul
gokdelenlerinde en c¢ok kullanilan malzeme olan betonarme ve alternatif olarak

kullanilan kompozit malzeme olmasidir.
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Statik analizi yapilan ve sonuglar1 dogrultusunda boyutlandirilan 20 ve 50 katli,

betonarme ve kompozit kolonlu iki tip, dort adet yapi tek tek incelenmistir:

4.2.1. Tasiyici Sisteminin Tamami Betonarme Malzemeden Yapilmis 20

Kath Yiiksek Yap1

Sekil 43 de goriilen betonarme tasiyict sistemli, ¢ekirdek ve perde duvarly, rijit
cergeve tastyicl sistemli yiikksek yapinin taban alani, 30x30 m? ve yiiksekligi, 70 m dir.
Yap, Istanbul ilinde bulundugu icin, parametreler, istanbul ilinin ortalama sartlarma

gore olusturulmustur. Buna gore;
Riizgar yiikii; 20 m/sn
Zemin simifi; ZB alinmustir.
Yapinin, her kat i¢in kiris acikliklari, x ve y yonilinde 5 m olarak belirlenmistir.

Yapi, konut ve is yeri olarak tasarlandigi icin, bina 6nem katsayisi, I, 1

alinmistir.
Yapiin her kat1 esit yiikseklikte ve kat yliksekligi 3.5 m dir.
Beton sinifi: C 50/60
Donati ¢eligi: B500C
Beton Elastisite Modiili (Ec): 34000 MPa
Donati ¢eligi elastisite modiilii (Es): 200000 MPa
Beton karakteristik basing dayanimi (fck): 50 MPa
Donati ¢eligi karakteristik akma gerilmesi (fyk): 500 MPa
Beton malzeme giivenlik katsayisi (ymc): 1.5

Donati ¢eligi malzeme giivenlik katsayist (yms): 1.15
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Yapinin AFAD haritasindan segilmis koordinatlari ve gerekli parametreler,
sekildeki gibidir:

Enlem:40.9989353 Boylam:29.8979269

Raporlama

S——
M- -
M -
Enlermn— 40.993926

=

Haritodan Nokta Seg Dizenie

PGA 475(g)

o3 0.4 os

Sekil 34. Afad Deprem Haritasi

Deprem Yer Hareketi DD-2 50 yilda agiima ofasili %10 (tekrarlanma periyodu 475 yil) olan deprem yer
Diizeyi hareketi dizeyi
Yerel Zemin Sinfi ZB Az aynsmis, orta saglam kayalar
Enlem: 40.993926°
Boylam 29.1124259°
Ciktilar
§5;=0.893 §5,=0.247 PGA=0.369 PGV=22.778

8¢ © Kisa periyot harita spekiral ivme katsayisi [boyutsuz]
5y : 1.0 saniye periyot icin harita spektral ivme katsayisi [boyutsuz]
FPGA - En blyilk yer ivmesi [g]

PGV : En biyik yer hizi [em/zn]

55



Yerel Zemin Sinifi ZB ve §; =0.247 i¢in F,=0.800

Tasanm Spektral ivme Katsayilar

Sps = Ss Fs = 0.893 x 0.900 = 0.804
Spy =S, F; =0.247 x 0.800 = 0.198

Spe - Kisa periyot tasanm spektral ivme katsayisi [boyutsuz]

Spy 1.0 saniye periyot igin tasanm spektral ivme katsayis) [boyutsuz]

Sekil 35. Afad Parametreler

Tim bu sonuglar ¢er¢evesinde, TBDY 2018 3.2°e¢ gbre, DD-2 deprem yer

hareketi i¢in, DTS=1 olarak bulunmustur.

Deprem tasarim smifi ve yiiksekligi bilinen yapinin, tasarim metodunu
belirleyebilmek igin gerekli olan, BYS (bina yiikseklik simifi), TBDY 2018 3.3.2 ye
gore, BYS=2 olarak bulunmustur.

Tastyict sistem 1ile ilgili olarak;

Dosemeler, kirisli plak doseme olarak adlandirilan ve rijit diyafram diistiniilmesi
sebebiyle, yiikleri direkt olarak kirislere aktaran elmanlardir. Désemelerin hesabina, bu
tez kapsaminda deginilmemistir. Dosemeler iKi tiptir ve boyutlari, 5x5 m ve 16 cm ve

10x5 m ve 16 cm kalinligindadir.

Kirigler, egilme momenti tasiyan, dikdortgen kiris olarak tasarlanmis

elemanlardir ve 60x45 cm olarak boyutlandirilmigtir.

Kolonlar, egilme ve eksenel kuvvet tasiyan, kare boyutlu olarak tasarlanmis
elemanlardir. Alt katlarda ve st katlarda farkli olmak tizere, 2 tip kolon vardir: 80x80

cm ve 50x50 cm.
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Perdeler: Yatay deplasmanlar1 sinirlandirmak i¢in, kolonlar gibi, diisey tasiyict
eleman olarak tasarlanmis ve dikdortgen boyutlu diisey elemanlardir. Yapimizda, dort
adet, bir tip L kose perde ve iki adet U tip ¢ekirdek perde olmak iizere, 6 adet, 2 tip

perdemiz bulunmaktadir.

Sekil 36. 20 Katli Betonarme Yap1 Perde Tasarimi

Yaprya etkittigimiz yliklemelerimiz;

Olii yiikler;

Betonarme doseme agirligi: 25x0.2 = 5 kN/m2
Mermer kaplama agirligi: 27x0.03 = 0.81 kN/m2
Sap ve tesviye harci agirligi: 21x0.05 = 1.05 kN/m2
Siva agirligr: 20x0.02 = 0.40 kN/m2

Kar yiikii: 0.75 kN/m2

Kiriglere gelen duvar yiikleri:
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D1s gevre kiriglerinde: 4.2x2.9 = 12.18 kN/m
I¢ kirislerde: 2.5x2.9 = 7.25 kN/m

Hareketli yiikler:

Doseme hareketli yiikii: 2+1.5 = 3.5 KN/m2
Is1 ytikii: 30 °C

TBDY 2018 Bolim 4’e gore BYS > 2 i¢cin DD-2 modal hesap yapilmast
zorunludur. Bu tez kapsaminda, 70 m ytiksekligindeki 20 katli betonarme yap1 i¢in, mod

birlestirme metodu ile dogrusal hesap yapilmasina karar verilmistir.

Sekil 37. 20 Katli Betonarme Yapi Plani
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Sekil 38. 20 Katli, Betonarme Yap1 3D Goriintiisii
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DD-2 deprem diizeyi, sekil 38 deki tasarima sahip ve sekildeki konumda
bulunan yap1 igin, Dayanima Goére Tasarim (DGT) kapsaminda ¢oziimler asagidaki
gibidir:

Yapi1 i¢in TBDY 2018, boliim 4 kapsaminda, segilen yiik kombinasyonlari,

G+Q+0.2S+Ed(H)+0.3Ed(Z) Denklem 1
0.9G+H+Ed(H)-0.3Ed(Z) Denklem 2

seklindedir.

Modal analiz ile yapilan ¢oziimden elde edilen taban kesme kuvveti, esdeger
deprem yiikii yontemi ile yapilan ¢éziimden elde edilen taban kesme kuvvetine gore,

TBDY 2018 4.8.4 uyarinca, gerekli goriilmesi halinde, yakinsanacaktir.

Islemlerimize, ilk olarak R, tastyic1 sistem, davranis katsayisinin ve D , dayanim
fazlalig1 katsayisinin belirlenmesi ile basliyoruz. Bunun icin TBDY 2018, Tablo 4.1

uyarinca se¢imlerimizi yapabiliriz:

Yapimizin X dogrultusunda, siineklik diizeyi yiiksek bogluksuz betonarme
perdeler ve siineklik diizeyi yiliksek, moment aktaran betonarme c¢ercevelerden

olustugunu biliyoruz. Bu durumda tablo 4.1 uyarinca, R= 7 ve D= 2.5 bulunur.

Yapmizin Y dogrultusunda, stineklik diizeyi yiiksek bosluklu (bag kirisli)
betonarme perdeler ve siineklik diizeyi yiiksek, moment aktaran betonarme
cergevelerden olustugunu biliyoruz. Bu durumda tablo 4.1 uyarinca, R= 8 ve D= 2.5

bulunur.

Bu buldugumuz katsayilar, 6n se¢imlerdir ve asil katsayilar1 bulmak icin bir dizi

islem daha yapmamiz gerekmektedir.
Tastyict sistem, davranis katsayisi kontrolii;

TBDY 2018 4.3.2.4 uyarinca;
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1/6*Mo < Moev ve Moev < 1/3*Mo Denklem 3

olmalidir. Buradaki ilk Mo, ¢evre akslardaki perdelerin, ikincisi ise, tiim perdelerin Mo
larin1 ifade eder. Eger X veya Y yonlerinden herhangi birinde, Moev, yukarida verilen
aralikta bulunamiyor ise, bu durumda, bahsi gecen yondeki R katsayisi, 4/5R olarak

degistirilecektir. (Afet ve Acil Durum Bagkanligi, 2018)

Bunun i¢in 6ncelikle, yapinin ¢ekirdegindeki U sekilli bag kirisli perdenin taban

devrilme momentini, TBDY 2018 Boliim 4.5.4.3 ile verilen formiille hesaplayalim;

Mpev = M1+M2+cNv Denklem 4

Sekil 39. Bag Kirisli Perde
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Tablo 6. Mdev Tahkiki

¥
MDEV M1 M2 cNv Mo SONUC KOSUL
a)
i-l;pe:rde 11810.00 5477 6281 52 565937.61 0.020868025 1/3 OK
Perde sayisi 2
Dis perde 17641 X X ® 565937.61 0.03117128 1/3 OK
Perde sayisi 2
Dhs perde 17196 X X X 565937.61 0.030334975 1/3 OK
Perde sayisi 2
X
MDEV Mo SONUC KOSUL
a)
Dhs perde 9661 X X X 565937.61 0.017070786 1/3 0K
Perde sayisi 2
Dhs perde 8374 X X X 365937.61 0.014796684 1/3 OK
Perde sayisi 2
ii;pe:rie 35885 X X ® 565937.61 0.06340805 1/3 OK
Perde sayisi 2
b)
Y 36070 X X X 365937.61 0.06373494 1/6 R ¥i DEGISTIR
X 69674 X X X 565937.61 0.123112511 1/6 RYI DEéi$TiR

Yukaridaki tablodan goriilecegi iizere, yapimiz TBDY 2018 4.3.2.4 kosullarinin
b kosulunu saglamamistir. Bu durumda, R katsayisinin 4/5R olarak degistirilmesi
gerekmektedir.

Ayrica, TBDY 2018 4.3.4.5 uyarinca;

Stineklik diizeyi yiiksek, betonarme veya celik perdeler ile siineklik diizeyi
yiiksek g¢ercevelerden olusan sistemlerde, asagidaki kosul saglanmalidir. Aksi taktirde,
TBDY 2018 4.3.4.5 de verildigi sekilde, BYS veya R katsayilarinda degisiklik

yapilmasi gerekebilir:

0.40*Mo < Moev < 0.75*Mo Denklem 5

Soyle ki, eger Moev, 0.4Mo dan daha diisiik ¢ikmis ise, binanin izin verilen
yiikseklik sinift 1 arttirilarak, yiiksekligi daha az yap1 yapilabilmesine izin verilir. Eger,
Mdev, 0.75Mo dan daha biiyiik ¢ikarsa, bu binanin davraniginin, deprem etkilerinin
tamaminin siineklik diizeyi yiiksek betonarme perdelerle karsilandigini diislinlir ve
tasiyict sistem davranis katsayisi, R ve dayanim fazlaligi katsayisi, D degerlerini,

TBDY 2018 Tablo 4.1°den, deprem etkilerinin tamaminin siineklik diizeyi yiiksek
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betonarme perdelerle karsilandigi yapilar, boliimiine gore okunur ve tasarimin basinda

yaptigimiz katsayi kabulleri degistirilir.

0.40*Mo < Moev < 0.75*Mo Denklem 6

araligini saglayip, saglamadigina bakalim;

Tablo 7. Mdev Tahkiki

c) IMDEV Mo SONUC KOSUL
Y 93294.00 565937.61 0.16 0.4Mo < IMDEV <0.75Mo  BYS YUKSELT
X 107840 565937.61 0.19055104 0.4Mo<IMDEV <0.75Mo  BYS YUKSELT

Gorildiigii iizere, her iki yonde de taban devrilme momentleri, istenen degeri

saglamamaktadir. Bu durumda TBDY 2018 4.3.4.5 uyarinca, Y yonii i¢cin BYS

yiikseltilerek, kat sayis1 azaltilmali ve R ve D degistirilmelidir.

Devrilme momentleri saglanmamis olsa dahi, tez kapsaminda tasarimim
yaptigimiz yapinin, bazasi olarak adlandirilan ve perde ile ¢evrelenmis, kuleden daha
genis alt katlar1 modellenmemistir. Bu sebeple, devrilme momentlerinin saglanmasi
beklenmeyen bir durumdur ve BYS ve R, D katsayilarinda degisiklige gidilmemesine

karar verilmistir.

Babhsi gegen yiiksek yap1 taban modellemesine 6rnek olmasi i¢in, sekildeki resim

eklenmistir:
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Sekil 40. Yiiksek Katl1 Yap:1 Sistemi ve Baza, (Donbass Ulusal Insaat ve Mimarlik
Akademisi, 2021)

Bag kirigli perdenin, TBDY 2018 4.5.4.4 uyarinca bag derecesi katsayisi
hesaplanarak, 4.5.4.5 uyarinca, bag kirisli perde olarak mi, yoksa, bosluksuz perde gibi

mi degerlendirilecegini belirlemek i¢in asagidaki hesaplamalar yapilmistir:

Q = cNv/ Moev = 4x52 KNm /11810 kNm = 0.0176 Denklem 7
bulunmustur.

Q > 1/3 ise bosluklu perde olarak dizayn edilmesi kosulu vardir. Fakat burada,
bag derecesi, bu kosulu saglayamadigi i¢in, her bir perde parcasi, kendi iginde

bosluksuz perde olarak degerlendirilmesi uygun bulunmustur.

Her iki kontrole iliskin hesaplamalar ve karar verilen son, tasiyici sistem

davranis katsayisi, R, basta kabul edilen Rx = 7 ve Ry = 8 olarak devam edilmesine

karar verilmistir.

Asagidaki grafiklerde, TBDY 2018 Tablo 4.1’e gore, X dogrultusu i¢in, R =7 ve
D = 2.5 ve Y dogrultusu i¢in, R = 8 ve D = 2.5 olarak hesaplanan degerlere uygun

olarak, azaltilmis tasarim ivme spektrum grafikleri gosterilmistir.
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SaR(T)(R=7)
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Sekil 41. Azaltilmis tasarim ivme spektrum grafigi (X yoni i¢in)

SaR(T)(R=8)
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Sekil 42. Azaltilmis tasarim ivme spektrum grafigi (Y yoni i¢in)

Yapinin analizine katilan kiitle orani, kiitle katilim oranlari, sekildeki gibidir:

Tablo 8. Kiitle Katilim

TABLE: Modal Load Participation Ratios
OutputCase ItemType Item Static Dynamic

Text Text Text Percent Percent
MODAL Acceleration  UX 99.9898 95.2535
MODAL Acceleration  UY 99.996 95.886
MODAL Acceleration  UZ 97.206 80.1039
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Sekil 43. 20 Katli Betonarme Yap1 1. Mod

1. Mode, T =3.40973
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Sekil 44. 20 Katl1 Betonarme Yap1 2. Mod

2. Mode, T =2.549888
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Yapinin, ampirik, hakim, dogal titresim periyodu;
Tpa= Ct Hn% - Tpa= 0.07*70% = 1.694 Denklem 8
olarak hesap edilmistir.
Yap1 periyodu, Tx ve Ty asagidaki gibidir;
Tx=2.5499
Ty=3.4097 olarak, hesap edilmis, ve,

Tx ve Ty < 1.4*¥Tpa = 2.372 Denklem 9

(TBDY 2018 4.7.3.2) kosulu saglanamamaktadir. Bu durumda, yap1 periyodu degeri,
her iki yon igin de ampirik hakim periyodu degerleri alinarak devam edilecektir. Aksi

halde, programin hesap ettigi deger kullanarak, hesabimiza devam etmemiz gerekirdi.
X ve Y dogrultulari igin, yatay elastik tasarim spektral ivmesi;

Sae(T)(X) = So1/Tx => 0.198/1.694 = 0.1169 Denklem 10

olarak hesaplanir.

Sae(T)(Y) = So/Ty = 0.198/1.694 = 0.1169 Denklem 11

olarak hesaplanir.
X ve'Y dogrultular igin, deprem ylikii azaltma katsayist;

T>Tb ise Ra(T) = R/l Denklem 12
T<Thb ise Ra(T) = D+(R/I-D)*T/Th Denklem 13 ve
Th = Sp1/Sps = 0.189/0.804= 0.235 Denklem 14

oldugu i¢in, Ra(T) = R/I formiilii uygulanir.

Ra(T)(X) =R/l = 7/1 =7 Denklem 15 ve
Ra(T)(Y) =R/l - 8/1 =8 Denklem 16

olarak hesaplanir.
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X ve Y dogrultular i¢in, azaltilmis tasarim spektral ivmesi;

SaR (Tx) = Sae(Tx)/ Ra(Tx) =0.1169/7 = 0.0167 Denklem 17 ve
SaR (Ty) = Sae(Ty)/ Ra(Ty) = 0.1169/8 = 0.0146 Denklem 18
olarak bulunur.
Yukaridaki gibi, esdeger deprem yiikii metoduna gore hesaplanan, taban kesme
kuvvetini, X ve Y yonleri igin, minimum taban kesme kuvveti ile karsilagtiralim;
Vix = mt*0.0167*9.81 < 0.04*mt*1*0.804*9.81 Denklem 19
Vitx = mt*0.0167 < mt*0.0322 Denklem 20
Vty = mt*0.0146*9.81 < 0.04*mt*1*0.804*9.81 Denklem 21
Vty = mt*0.0146 < mt*0.0322 Denklem 22

Sonug olarak, minimum esdeger deprem kuvveti sart1 saglanamamistir. X ve Y
yonii i¢in, taban kesme kuvvetleri, minimum deprem kuvvetleri alinarak

hesaplanacaktir:

Yapimizin, programdan okunan agirligi, 351270.658 kN’dur. Program
tarafindan hesaplanan bu agirligi, 9.81 m/s2 ye bolerek, yapinin kiitlesini, 35807.41 ton
buluruz. Buradan, Vt;

Vt = mt*0.0322 = 11310.92 kN Denklem 23

olarak hesaplanmistir.

Hesap sonucunda ¢ikan 11310.92 kN taban kesme kuvveti, “e”, %5 ek dis
merkezlilik etkitilerek, katlara dagitilacak ve TBDY 2018 4.5.10.2 uyarinca kontrol

edilecektir.

Esdeger deprem yiikii yontemi ile hesap edilen taban kesme kuvveti, kat kiitle
merkezinde (ana diigiim noktasi) tanimlanan esdeger deprem yiikii FiE ile birlikte, ek kat

burulma momenti Mib g6z 6niine alinmalidir.. (Afet ve Acil Durum Bagkanligi, 2018)

Tablo: Ek kat burulma momentleri:
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Tablo 9. Ek Kat Burulma Momentleri

Kat| Kat Kitlesi (mi) it) | Kat Agirhg (wi) (kN) | Hi (m) WiHi oran viE(X) (kn) | weEy) (kn) | AFneEp | AFnery) | FiEm) | FiE) [ wom) |y im)| e | mibx) | mibiy) [vOk TiPi| Fx/Fy Mz
ExP  |1746.25] 2619.38
EXN [1746.25]-2619.38
1 14251 139802 31 35 | 48930809 | 000516056 174625174625 2619.38|2619.38
EvP [1746.25] 2619.38
EYN [1746.25]-2619.38
exP | 9508 | 14862
x| 9908 | -148.62
2 14229 139586.49 7 | 877105.43 | D.01030519 99.08 | 99.08 148,62 | 148.62
EvP | 9908 | 14862
EYN 99.08 | -148.62
exP | 148.17 | 222.25
ExN | 148.17 | -222.25
3 14186 139164.66 10.5 | 1461228.93 | 0.01541108 148.17 | 148.17 22325 | 222.25
EvP | 14817 | 22235
EvN | 148.17 | -222.25
exP | 197.04 | 29556
Exn_ | 197.04 | -295.56
a 14149 138801.69 14 | 194322366 |0.02049451 197.04 | 197.04 29556 | 295.56
EvP | 197.04 | 29556
EYN | 197.04 | -295 56
EXP | 24569 | 36854
EXN | 24569 | -36854
5 14114 138458.34 17.5 | 2423020.95 | 0.02555477 245,69 | 245.69 368.54 | 368.54
EYP | 24569 | 36854
EYN | 245.69 | -368.54
11310.92 | 1131092 |1696.64|1696.64 30.00| 30.00| 0.05
Exp | 204.18 | as1.27
EXN | 204.18 | -aa1.27
6 14083 138154.23 21 | 290123883 | 0.03059837 294.18 | 294.18 44127 | 441.27
EvP | 20418 | aa127
EYN | 204.18 | -aa1.27
exp | 34253 | 51399
ExM | 34253 [ -513.79
7 14055 137879.55 245 | 3378048.98 | 0.03562712 342.53 | 342.53 513.79 | 513.79
EvP | 34253 | 51379
EvN | 34253 [ -513.79
exp | 39077 | s86.15
ExM | 39077 | -586.15
8 14030 137634 30 28 | 385376040 | 004064428 39077 | 33077 58615 | 586.15
EvP | 30077 | ss6.15
EvN | 39077 | 586.15
Exp | 43892 | s58.38
ExN | 43892 | -658.38
9 14008 137418 48 315 | 4328682 12 | 0.04565312 43892 | 43892 65838 | 65838
EvP | 43892 | 65838
EvN | 43892 | -658.38
x| 487.03 | 73054
Exn_ | 487.03 | -73054
10 13989 137232.09 35 | 4803123.15 | D.05065688 487.03 | 487.03 730.54 | 730.54
P | 487.03 | 730524
EYN | 487.03 | -730.54
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Tablo 10. Ek Kat Burulma Momentleri

11 13975 13709475 38.5 | 5278147.88 | 0.05566681
12 13957 136918.17 42 5750563.14 | 0.06064521
13 12879 12634295 455 | 5748606.05 | 0.06062857
14 12775 12532275 49 614081475 | 0.06476506
15 12687 12445947 525 | 653412218 | 0.06851313
16 12614 12374334 56 6929627.04 | 0.07308439
17 12556 12317456 595 | 7328874.42 | 0.077259511
18 12514 122762.34 B3 773402742 | 008156812
19 12477 12239957 66.5 | B1359558.11 | 0.08584511
20 12631 123910.11 70 | B8B73707.70|0.09147861

1131092

1131092

1696.64
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16596.64

535.20

535.20

583.10

583.10

582.90

582.90

622.67

622.67

662.55

B62.55

702.85

702.65

743.14

743.14

784.22

784.22

825.34

825.34

879.50

879.50

30.00

30.00

0.05

EXP 53520 | 802.79
EXN 535.20 | -802.75
802.79 | BOZ.79
EYP 535.20 | 802.79
EYN 535.20 | -802.75
EXP 583.10 | 874.65
EXN 583.10 | -874.65
87465 | B74.65
EYP 583.10 | 874.65
EYN 583.10 | -874.65
EXP 582.90 | 874.35
EXN 582.90 | -874.35
87435 | B74.35
EYP 582.90 | 874.35
EYN 58280 | -874.35
EXP 62267 | 934.00
EXN 622.67 | -934.00
534.00 | 934.00
EYP 62267 | 934.00
EYN 62267 | -934.00
EXP 662.55 | 993.83
EXN 662.55 | -993.83
993.85 | 993.83
EYP B662.55 | 993.83
EYN 662.55 | -993.83
EXP 702.65 | 1053.98
EXN 702.65 |-1053.98
1053.98|1053.98
EYP 702.65 | 105598
EYN 702.65 |-1053.98
EXP 74314 | 111471
EXN 74314 |-111471
111471111471
EYP 74314 | 111471
EYN 74314 |-111471
EXP 784.22 | 1176.33
EXN 784.22 |-1176.33
1176.33|1176.33
EYP 784.22 | 1176.33
EYN 784.22 |-1176.33
EXP B825.34 | 12538.01
EXN B825.34 |-1238.01
1238.01|1238.01
EYP B825.34 | 12538.01
EYN B825.34 |-1238.01
EXP 879.50 | 1315.25
EXN 879.50 |-13158.25
1319.25|1319.25
EYP 879.50 | 1315.25
EYN 879.50 |-13158.25




Yapisal diizensizlik kontrolii:

Yapisal diizensizlikler, TBDY 2018 Tablo 3.6 uyarinca, excel yardimiyla

kontrol edilmistir.

Al tiirti diizensizlik, burulma diizensizligi,

72



Tablo 11. Burulma Diizensizligi

KAT DEPREM Ai KAT DEPREM Ai KAT DEPREM Ai KAT DEPREM Ai
1 K1 EXP  0.00152 *1 K1 EXN  0.00161 YA K1 EYP  0.00286 YA K1 EYN  0.00295
X2 K1 EXP  0.00153 X2 K1 EXN  0.00159 ¥B K1 EYP  0.00288 ¥B K1 EYN  0.00294
%3 K1 EXP  0.00152 %3 K1 EXN  0.00161 ¥C K1 EYP  0.00286 ¥C K1 EYN  0.00295
x4 K1 EXP  0.00152 X4 K1 EXN  0.00161 YD K1 EYP  0.00286 YD K1 EYN  0.00295
x5 K1 EXP  0.00152 X5 K1 EXN  0.00161 YE K1 EYP  0.00286 YE K1 EYN  0.00295
X6 K1 EXP  0.00153 X6 K1 EXN  0.0015% YE K1 EYP  0.00288 YF K1 EYN  0.00294
X7 K1 EXP  0.00152 X7 K1 EXN  0.00161 ¥G K1 EYP  0.00286 ¥G K1 EYN  0.00295
Amax  0.00153 Amax  0.00161 Amax  0.00288 Amax  0.00295
Amin | 0.00152 Amin | 0.00159 Amin | 0.00286 Amin | 0.00294

Aort  0.00152 Aort 0.0016 Mort | 0.00287 Dort | 0.00295 Dbi = (Nbif1.2*

nbi 100525 diizenli nbi 1005  diizenli nbi 100279 diizenli nbi 100272 dizenli KAT1 070176
KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM hi KAT  DEPREM Al
x1 K2 EXP  0.00285 X1 K2 EXN  0.00303 YA K2 EYP 0.0058 YA K2 EYN  0.00597
x2 K2 EXP  0.00288 x2 K2 EXN 0.003 ¥B K2 EYP  0.00583 ¥B K2 EYN  0.00594
%3 K2 EXP  0.00285 X3 K2 EXN  0.00303 ¥C K2 EYP  0.00583 ¥e K2 EYN  0.00594
x4 K2 EXP  0.00285 xe K2 EXN  0.00303 YD K2 EYP 0.0058 YD K2 EYN  0.00597
X5 K2 EXP  0.00285 X5 K2 EXN  0.00303 YE K2 EYP 0.0058 3 K2 EYN  0.00597
X6 K2 EXP  0.00288 X6 K2 EXN 0.003 YF K2 EYP  0.00583 YF K2 EYN  0.00594
X7 K2 EXP  0.00285 x7 K2 EXN  0.00303 ¥G K2 EYP 0.0058 ¥G K2 EYN  0.00597
HAmax 000288 Amax | 000303 Amax | 0.00583 Dmax | 0.00597
Amin 0.00285 Amin 0.003 Amin 0.0058 Amin  0.00594

fort  0.00287 Aort | 0.00302 fort | 0.00581 fort | 0.00596 Dbi = (nbi/1.2)?

nbi 100523 dizenli nbi 1.00497 diizenli nbi 1.0025  diizenli nbi 1.00252 dizenli KAT2Z  0.69794
KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Al
X1 K3 EXP  0.00359 X1 K3 EXN  0.00382 YA K3 EYP  0.00745 YA K3 EYN  0.00768
x2 K3 EXP  0.00363 X2 K3 EXN  0.00378 ¥B K3 EYP  0.0074% ¥B K3 EYN  0.00764
X3 K3 EXP  0.00359 X3 K3 EXN  0.00382 ¥C K3 EYP  0.00745 Yo K3 EYN  0.00768
x4 K3 EXP  0.00359 x4 K3 EXN  0.00382 YD K3 EYP  0.00745 YD K3 EYN  0.00768
x5 K3 EXP  0.00359 X5 K3 EXN  0.00382 YE K3 EYP  0.00745 YE K3 EYN  0.00768
X6 K3 EXP  0.00363 X6 K3 EXN  0.00378 \a K3 EYP  0.007439 YF K3 EYN  0.00764
X7 K3 EXP  0.00359 X7 K3 EXN  0.00382 ¥G K3 EYP  0.00745 ¥G K3 EYN  0.00768
Amax  0.00363 Amax  0.00382 Amax | 0.00749 LAmax  0.00768
Amin 000359 Amin  0.00378 Amin 000745 Amin  0.00764

Aort | 0.00361 Aort | 0.0038 Dort | 0.00747 Nort | 0.00766 Dbi = (nbi/1.2)?

nki 1.00526 duzenli nbi 1005  duzenli nbi 1.00254 duzenli nbi 1.00248 duzenli KAT3 070177
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Tablo 12. Burulma Diizensizligi

KAT DEPREM Ai KAT DEPREM Ai KAT DEPREM Ai KAT DEPREM Ai
X1 Ka EXP  0.00427 1 Ka EXN 0.0044 YA Kd EYP  0.00867 YA Ka EYN  0.00895
X2 Ka EXP | 000427 x2 Kd EXMN  0.00446 ¥8 Kd EYP  0.00872 ¥B Ka EYN 0.0089
X3 K4 EXP | 000423 *3 Kd EXN 0.0045 ¥C K4 EYP | 0.00867 ¥C K4 EYN  0.00895
Xa K4 EXP | 000423 *a Kd EXN 0.0045 YD K4 EYP | 0.00867 ¥D K4 EYN  0.00895
X5 K4 EXP | 000423 *5 Kd EXN 0.0045 YE K4 EYP | 0.00867 YE K4 EYN  0.00895
X6 K4 EXP | 000427 X6 Kd EXN  0.00446 YF K4 EYP | 0.00872 YF K4 EYN 0.0089
X7 K4 EXP | 000423 X7 Kd EXN 0.0045 ¥G K4 EYP | 0.00867 YG K4 EYN  0.00895
Amax | 0.00427 Amax  0.0045 Lmax  0.00872 DAmax | 0.00895
Amin | 0.00423 Amin  0.0044 Amin  0.00867 Amin  0.0089

Aort | 0.00425 Nort  0.00445 Mort | 0.0087 Aort | 0.00892 Dbi = (nbif1.2)*

nbi 100541 dzenli nbi 1.01124 diizenli nbi 1.00259 diizenli nbi 100258 dizenli KAT4 070198
KAT DEPREM Ai KAT DEPREM Ai KAT DEPREM Ai KAT DEPREM Ai
X1 K5 EXP  0.00477 1 KS EXM  0.00508 YA KS EYP 0.0096 YA K5 EYN  0.00991
X2 K5 EXP  0.00482 x2 KS EXM  0.00503 ¥8 KS EYP  0.00965 ¥B K5 EYN  0.00986
X3 K5 EXP  0.00477 *3 KS EXM  0.00508 ¥C KS EYP 0.0096 ¥C K5 EYN  0.00991
Xa K5 EXP  0.00477 e KS EXM  0.00508 ¥D KS EYP 0.0096 ¥D K5 EYN  0.00991
X5 K5 EXP | 0.00477 *5 K5 EXN  0.00508 YE K5 EYP 0.0096 YE K5 EYN | 000991
X6 K5 EXP | 000482 X6 K5 EXN  0.00503 YF K5 EYP | 0.00965 YF K5 EYN  0.00986
X7 K5 EXP | 0.00477 X7 K5 EXN  0.00508 ¥G K5 EYP 0.0096 YG K5 EYN | 000991
Amax | 0.00482 Amax  0.00508 fAmax | 0.00965 Amax | 0.00991
Amin 000477 Amin 000503 Amin  0.0096 Amin | 0.00986

Aort | 0.0048 Nort  0.00506 Aort | 0.00962 Mort | 0.00988 Dbi = (nbif1.2)*

nbi 100532 dizenli nbi 1.00504 diizenli nbi 10027  dizenli nbi 100263 dizenli KATS 070185
KAT  DEPREM Ai KAT  DEPREM Ai KAT  DEPREM Ai KAT  DEPREM Al
X1 K6 EXP  0.00523 X1 K& EXMN  0.00557 YA K& EYP | 0.01027 YA K6 EYN  0.01062
X2 K6 EXP  0.00529 2 K6 EXM  0.00552 ¥8 K& EYP  0.01033 ¥B K6 EYM  0.01056
X3 K6 EXP  0.00523 *3 K6 EXM  0.00557 ¥C KB EYP  0.01027 ¥C K6 EYN  0.01052
Xa K6 EXP  0.00523 e K6 EXM  0.00557 ¥D KB EYP  0.01027 ¥D K6 EYN  0.01052
XS K6 EXP  0.00523 x5 K6 EXM  0.00557 YE KB EYP  0.01027 YE K6 EYN  0.01052
X6 K6 EXP  0.00529 *6 K6 EXM  0.00552 YF KB EYP  0.01033 YF K6 EYN  0.01056
X7 K6 EXP  0.00523 7 K6 EXM  0.00557 ¥G KB EYP | 0.01027 ¥G K6 EYN  0.01062
Amax | 0.00529 Amax  0.00557 fAmax | 0.01033 Amax | 0.01062
Amin | 000523 Amin 000552 Amin  0.01027 Amin | 001056

fNort | 0.00526 DNort  0.00554 Mort | 00103 fMort | 0.01059 Dbi = (nbi/1.2)*

nbi 100552 duzenli nbi 100514 duzenli nbi 100277  dizenli ki 100274 duzenli KAT6 070213
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Tablo 13. Burulma Diizensizligi

KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Ai KAT  DEPREM Al
*1 K7 EXP | 0.00561 *1 K7 EXN  0.00598 YA K7 EYP 001075 YA K7 EYN | 001112
x2 K7 EXP  0.00567 x2 K7 EXN  0.00582 Y8 K7 EYP  0.01081 Y8 K7 EYN  0.01106
X3 K7 EXP  0.00561 X3 K7 EXN  0.00598 YC K7 EYP  0.01075 YC K7 EYN | 0.01112
X4 K7 EXP | 0.00561 X4 K7 EXN | 0.00598 YD K7 EYP  0.01075 YD K7 EYN | 001112
%5 K7 EXP  0.00561 %5 K7 EXN  0.00598 YE K7 EYP 001075 YE K7 EYN | 001112
6 K7 EXP  0.00567 6 K7 EXN  0.00592 ¥F K7 EYP  0.01081 ¥F K7 EYN  0.01106
X7 K7 EXP  0.00561 X7 K7 EXN  0.00598 YG K7 EYP  0.01075 YG K7 EYN | 0.01112
Amax | 0.00567 Amax | 0.00598 Amax 001081 Amax | 001112
Amin | 0.00561 Amin  0.00592 Amin 001075 Amin | 0.01106
Nort | 0.00564 Mort | 0.00595 fNort  0.01078 Mort | 0.01109 Dbi =(nbif1.2)*
ki 10055 duzenli nbi 100521 duzenli nbi 100288 dizenli ki 100279 duzenli KAT7 | 07021
KAT  DEPREM Ai KAT  DEPREM Ai KAT  DEPREM Ai KAT  DEPREM Ai
X1 K8 EXP | 0.00591 X1 K8 EXN  0.00631 YA K8 EYP  0.01105 YA K8 EYN  0.01146
x2 K8 EXP  0.00598 x2 K8 EXN  0.00624 Y8 K8 EYP 001112 Y8 K8 EYN 001139
X3 K8 EXP  0.00591 X3 K8 EXN  0.00631 YC K8 EYP  0.01105 YC K8 EYN  0.01146
x4 K8 EXP  0.00591 x4 K8 EXN  0.00631 YO K8 EYP 001105 YO K8 EYN  0.01146
%5 K8 EXP | 0.00591 %5 K8 EXN  0.00631 YE K8 EYP 001105 YE K8 EYN | 001146
6 K8 EXP  0.00598 6 K8 EXN  0.00624 ¥F K8 EYP 001112 ¥F K8 EYN  0.01139
X7 K8 EXP  0.00591 X7 K8 EXN  0.00631 YG K8 EYP  0.01105 YG K8 EYN  0.01146
Amax | 0.00598 Amax | 0.00631 Amax 001112 Amax | 0.01146
Amin  0.00591 Amin  0.00624 Amin  0.01105 Amin  0.01139
Nort | 0.00594 Mort  0.00628 fNort  0.01109 Mort | 0.01142 Dbi =(nbif1.2)*
ki 100564 diizenli nbi 100534 duzenli nbi 100307 duzenli ki 100293 duzenli KATB 07023
KAT  DEPREM Ai KAT  DEPREM Ai KAT  DEPREM Ai KAT  DEPREM Ai
X1 (] EXP | 0.00614 X1 K9 EXN | 0.00657 YA K3 EYP 001122 YA K3 EYN  0.01165
x2 K9 EXP  0.00622 x2 K9 EXN 0.0065 Y8 K9 EYP 001123 Y8 K9 EYN 001157
*3 K9 EXP  0.00614 *3 K9 EXN  0.00657 ¥e K9 EYP 001122 ¥e K9 EYN  0.01165
X4 K9 EXP  0.00614 X4 K9 EXN  0.00657 YD K9 EYP 001122 YD K9 EYN  0.01185
%5 K9 EXP | 0.00614 %5 K9 EXN  0.00657 YE K9 EYP 001122 YE K9 EYN | 001165
*6 K9 EXP  0.00622 *6 K9 EXN 0.0065 YF K9 EYP  0.01128 YF K9 EYN  0.01157
X7 K9 EXP  0.00614 X7 K9 EXN  0.00657 YG (€] EYP 001122 YG (€] EYN  0.01185
Amax | 0.00622 Amax | 0.00657 Amax 001129 Amax | 001165
Amin  0.00614 Amin  0.0065 Amin 001122 Amin | 0.01157
Aort | 0.00618 Mort | 0.00653 Aort  0.01125 AMort | 0.01161 Dbi = (nbif1.2)®
nbi 1.00574 diizenli nbi 100543 dizenli nbi 100315 duzenli nbi 100306 duzenli KATS9 | 0.70245
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Tablo 14. Burulma Diizensizligi

KAT DEPREM Ai KAT DEPREM Ai KAT DEPREM Ai KAT DEPREM Ai
X1 K10 EXP  0.00632 X1 K10 EXN  0.00677 YA K10 EYP | 0.01127 YA K10 EYN 001172
X2 K10 EXP  0.00839 X2 K10 EXN  0.00689 Y8 K10 EYP | 0.01134 YB K10 EYN 001164
X3 K10 EXP  0.00832 X3 K10 EXN  0.00677 YC K10 EYP | 0.01127 YC K10 EYN 001172
X4 K10 EXP  0.00832 X4 K10 EXN  0.00677 Yo K10 EYP | 0.01127 YD K10 EYN 001172
X5 K10 EXP  0.00832 X5 K10 EXN  0.00677 YE K10 EYP | 0.01127 YE K10 EYN 001172
X6 K10 EXP  0.00639 X6 K10 EXN  0.00689 YF K10 EYP  0.01134 YF K10 EYN 001164
X7 K10 EXP  0.00832 X7 K10 EXN  0.00677 ¥G K10 EYP | 0.01127 YG K10 EYN 001172
Dmax | 0.00639 Amax  0.00677 Amax  0.01134 Amax | 001172
Amin | 0.00632 Amin  0.00669 Amin | 001127 Amin | 001164
Aort | 0.00636 Aort  0.00673 Aort 0.0113 Aort | 0.01168 Dbi = (nbif1.2)*
nbi 100582 duzenli nbi 1.00557 duzenli nbi 100332 duzenli nbi 100321 duzenli KAT10 | 0.70255
KAT  DEPREM Ai KAT  DEPREM Al KAT  DEPREM Ai KAT  DEPREM Al
X1 K1l EXP  0.006846 X1 K11 EXN  0.00693 YA K11 EYP | 0.01125 YA K11 EYN 001171
X2 K1l EXP  0.00854 X2 K11 EXN  0.00685 ¥B K11 EYP  0.01132 YB K11 EYN 001164
X3 K1l EXP  0.00646 X3 K11 EXN  0.00693 YC K11 EYP | 0.01125 ¥C K11 EYN 001171
Xa K11 EXP  0.00646 Ha K11 EXN  0.00693 YD K11 EYP | 0.01125 ¥D K11 EYN 001171
X5 K11 EXP  0.00646 X5 K11 EXN  0.00693 YE K11 EYP | 0.01125 YE K11 EYN 001171
X6 K11 EXP  0.00654 X6 K11 EXN  0.00685 YF K11 EYP | 0.01132 YF K11 EYN 001164
X7 K11 EXP  0.00846 X7 K11 EXN  0.00693 YG K11 EYP | 0.01125 ¥G K11 EYN 001171
Amax  0.00654 Amax 000693 Amax  0.01132 Amax 001171
Amin  0.00646 Amin  0.00685 Amin | 0.01125 Amin 001164
Nort | 0.0085 Mort  0.00683 Aort | 001129 Nort | 0.01168 Dbi = (nbi/1.2)*
nbi 1006  dizenli nbi 1.00574 dizenli nbi 1.00346 dizenli nbi 100334 diizenli KAT11  0.70281
KAT  DEPREM Ahi KAT  DEPREM Ai KAT  DEPREM Ai KAT  DEPREM Ai
X1 K12 EXP  0.00645 X1 K12 EXN  0.00693 YA K12 EYP | 0.01102 YA K12 EYN 00115
X2 K12 EXP  0.00653 x2 K12 EXN  0.00685 ¥B K12 EYP 0.0111 ¥B K12 EYN 001142
X3 K12 EXP  0.00845 X3 K12 EXN  0.00693 YC K12 EYP | 0.01102 ¥C K12 EYN 0.0115
X4 K12 EXP  0.00645 X4 K12 EXN  0.00693 Yo K12 EYP | 0.01102 YD K12 EYN 0.0115
X5 K12 EXP  0.00845 X5 K12 EXN  0.00693 YE K12 EYP | 0.01102 YE K12 EYN 0.0115
X6 K12 EXP  0.00853 X6 K12 EXN  0.00685 YF K12 EYP 0.0111 YF K12 EYN 001142
X7 K12 EXP  0.00845 X7 K12 EXN  0.00693 ¥G K12 EYP | 0.01102 YG K12 EYN 0.0115
Dmax  0.00653 Amax  0.00693 Amax | 0.0111 Amax | 0.0115
Amin  0.00645 Amin  0.00685 Amin | 0.01102 Amin | 001142
Dhort | 000649 DAort  0.00B8S DMort | 001106 fort | 001146 Dbi = (nbif1.2)*
nbi 100617 duzenli nbi 100581 duzenli nbi 100362 duzenli nbi 100349 dizenli KAT12 | 0.70303
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Tablo 15. Burulma Diizensizligi

X1
X2
X3
x4
X5
Xe
X7

X1
X2
X3
X4
X5
X6
X7

X1
X2
X3
X4
X35
X6
X7

KAT
K13
K13
K13
K13
K13
K13
K13

KAT
K14
Kid4
K14
K14
Kid4
K14
K14

KAT
K15
K15
K15
K15
K15
K15
K15

DEPREM
EXP

Amax

Amin

Dort
nhi

DEPREM
EXP
EXP
EXP
EXP
EXP

Amax

Amin

Nort
nbi

Ai
0.00669
0.00677
0.00669
0.00669
0.00669
0.00677
0.00669

0.00677
0.00669
0.00673
1.00632

Ai
0.00662
0.0067
0.00662
0.00662
0.00662
0.0067
0.00662

0.0067
0.00662
0.00666
1.00653

Al
0.0066
0.00669
0.0066
0.0066
0.0066
0.00669
0.0066

0.00669
0.0066
0.00664
1.0067

duzenli

duzenli

dizenli

X1
X2
X3
X4
X5
X6
X7

X1
X2
X3
X4
X5
X6
X7

X1
X2
X3
X4
X5
X6
X7

KAT
K13
K13
K13
K13
K13
K13
K13

KAT
K14
Kid
K14
K14
Kid
K14
K14

KAT
K15
K15
Ki5
K15
K15
Ki5
K15

DEPREM
EXN

Amax

Amin

Hort
nei

DEPREM
EXN
EXN
EXN
EXN
EXN

Ai
0.00719
0.00711
0.00719
0.00719
0.00719
0.00711
0.00719

0.00719
0.00711
0.00715
1.00587

Ai
0.00713
0.00705
0.00713
0.00713
0.00713
0.00705
0.00713

0.00713
0.00705
0.00709
1.00606

Al
0.00713
0.00704
0.00713
0.00713
0.00713
0.00704
0.00713

0.00713
0.00704
0.00708
1.00628

YA
YB
YC
Yo
YE
YF
Y&

dazenli

YA
YB
YC
Yo
YE
YF
YG

dizenli

YA
YB
YC
Yo
YE
YF
YG

diizenli

KAT
K13
K13
K13
K13
K13
K13
K13

KAT
K14
K14
K14
K14
K14
K14
K14

KAT
K15
K15
K15
K15
K15
K15
K15

DEPREM
EYP
EYP
EYP
EYP
EYP
EYP
EYP

Amax

Amin

Aort
nbi

DEPREM
EYP
EYP
EYP
EYP
EYP
EYP
EYP

Amax

Amin

Aort
nhi

DEPREM

Al
0.0112
0.01128
0.0112
0.0112
0.0112
0.01128
0.0112

0.01128
0.0112
0.01124
1.00378

Ai
0.01086
0.01094
0.01086
0.01086
0.01086
0.01094
0.01086

0.01094
0.01086
0.0109
1.00394

Al
0.01057
0.01066
0.01057
0.01057
0.01057
0.01066
0.01057

0.01066
0.01057
0.01062
1.00414

duzenli

dizenli

diizenli

YA
YB
YC
ko]
YE
YF
¥G

YA
YB
YC
¥o
YE
YF
YG

YA
YB
¥C
ko]
YE
YF
YG

KAT

K13
K13
K13
K13

K13

KAT

KAT
K15
K15
K15
K15
K15
K15

DEPREM
EYMN

Amax

Amin

Dort
nki

DEPREM
EYN
EYN
EYMN
EYN
EYN
EYMN
EYN

DEPREM
EYMN
EYN
EYN
EYMN
EYN
EYN
EYMN

Ai
0.01171
0.01162
0.01171
0.01171
0.01171
0.01162
0.01171

0.01171

0.01162

0.01166
1.0036

Ai
0.01138
0.01129
0.01138
0.01138
0.01138
0.01129
0.01138

0.01138
0.01129
0.01133
1.00379

Al
0.0111
0.01101
0.0111
0.0111
0.0111
0.01101
0.0111

0.0111
0.01101
0.01106
1.00398

duzenli

duzenli

duzenli

Dhi

KAT 13

Dbi =

nbi/1.2?
0.70324

(nbif1.2]

KAT 14 070355

Dbi
KAT 15

(nbi/1.27
0.70378
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Tablo 16. Burulma Diizensizligi

KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Al
X1 K16 EXP  0.00654 X1 K16 EXN 000707 YA K16 EYP | 0.01022 YA K16 EYN  0.01075
X2 K16 EXP  0.00663 X2 K16 EXN  D.00693 ¥B K16 EYP  0.01031 vB K16 EYN  0.01066
X3 K16 EXP  0.00654 X3 K16 EXN 000707 Yo K16 EYP | 0.01022 Ye K16 EYN  0.01075
X4 K16 EXP  0.00654 X4 K16 EXN 000707 ¥D K16 EYP | 0.01022 YD K16 EYN  0.01075
X5 K16 EXP  0.00654 X5 K16 EXN 000707 YE K16 EYP | 0.01022 YE K16 EYN  0.01075
X6 K16 EXP  0.00663 X6 K16 EXN  D.00693 YF K16 EYP  0.01031 YF K16 EYN  0.01066
X7 K16 EXP  0.00654 X7 K16 EXN 000707 ¥G K16 EYP | 0.01022 YG K16 EYN  0.01075
Amax  0.00663 Amax | 0.00707 Amax  0.01031 Amax  0.01075
Amin  0.00654 Amin | 0.00695 Amin | 0.01022 Amin | 0.01066
fort  0.00658 Aort | 0.00703 Aort | 0.01026 Aort 001071 Dbi = (nbif1.2)*
nbi 100684 diizenli nbi 100633 diizenli nbi 100438 diizenli nbi 10042  diizenli KAT 16  0.70397
KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Al
X1 K17 EXP  0.00645 X1 K17 EXN 0.007 YA K17 EYP  0.00984 YA K17 EYN  0.01039
X2 K17 EXP  0.00655 X2 K17 EXN  0.00691 ¥B K17 EYP  0.00994 vB K17 EYN 0.0103
X3 K17 EXP  0.00645 X3 K17 EXN 0.007 Yo K17 EYP  0.00984 Ye K17 EYN  0.01039
X4 K17 EXP  0.00646 X4 K17 EXN 0.007 ¥D K17 EYP  0.00984 YD K17 EYN  0.01033
X5 K17 EXP  0.00645 X5 K17 EXN 0.007 YE K17 EYP  0.00984 YE K17 EYN  0.01039
X6 K17 EXP  0.00655 X6 K17 EXN  0.00691 YF K17 EYP  0.00994 YF K17 EYN 0.0103
X7 K17 EXP  0.00645 X7 K17 EXN 0.007 ¥G K17 EYP  0.00984 YG K17 EYN  0.01039
Amax  0.00655 Amax 0.007 Amax  0.00994 Amax  0.01039
Amin  0.00646 Amin | 0.00691 Amin | 0.00984 Amin | 0.0103
Aort 0.0065 Aort | 0.00696 Aort  0D.00989 Aort  0.01034 Dbi = (nbif1.2)*
nbi 100692 diizenli nbi 100654 diizenli nbi 10046 diizenli nbi 10044 diizenli KAT17 | 0.70409
KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Al
X1 K18 EXP  0.00637 X1 K18 EXN  0.00691 YA K18 EYP  0.00948 YA K18 EYN  0.01003
X2 K18 EXP  0.00646 X2 K18 EXN  0.00682 ¥B K18 EYP  0.00857 vB K18 EYN  0.00994
X3 K18 EXP  0.00637 X3 K18 EXN  0.00691 Yo K18 EYP  0.00948 Ye K18 EYN  0.01003
X4 K18 EXP  0.00637 X4 K18 EXN  0.00691 ¥D K18 EYP  0.00948 YD K18 EYN  0.01003
X5 K18 EXP  0.00637 X5 K18 EXN  0.00691 YE K18 EYP  0.00948 YE K18 EYN  0.01003
X6 K18 EXP  0.00646 X6 K18 EXN  0.00682 YF K18 EYP  0.00857 YF K18 EYN  0.00994
X7 K18 EXP  0.00637 X7 K18 EXN  0.00691 ¥G K18 EYP  0.00948 YG K18 EYN  0.01003
Amax  0.00648 Amax  0.00891 Amax  0.00957 Amax  0.01003
Amin  0.00637 Amin | 0.00682 Amin | 0.00948 Amin 000994
Aort  0.00641 Aort | 0.00687 Aort  0.00952 Dort  0.00998 Dbi = (nbif1.2)*
nbi 100717 diizenli nbi 100662 diizenli nbi 100478 diizenli nbi 100461 diizenli KAT 18  0.70444

78




Tablo 17. Burulma Diizensizligi

KAT  DEPREM Al KAT  DEPREM  Ai KAT  DEPREM Al KAT  DEPREM Al
X1 K19 EXP 0.00628 ¥ K19 EXN  0.00683 YA K19 EP 0.00917 YA K19 EYN 000972
X2 K19 EXP  0.00637 x2 K19 EXN  0.00674 B K19 EP | 000926 Y8 K19 EYN 000963
X3 K19 EXP  0.00628 ¥3 K19 EXN  0.00683 e K19 EP 000917 Y¥C K19 EYN 000972
X4 K19 EXP  0.00628 x4 K19 EXN  0.00683 YD K19 EP 000917 YD K19 EYN 000972
X5 K19 EXP  0.00628 x5 K19 EXN  0.00683 ¥E K19 EP 000917 YE K19 EYN 000972
X6 K19 EXP  0.00637 X6 K19 EXN  0.00674 ¥F K19 EP | 000926 YF K19 EYN 000963
X7 K19 EXP  0.00628 X7 K19 EXN  0.00683 Y6 K19 EP 000917 G K19 EYN 000972
Amax  0.00637 Amax  0.00683 Amax  0.00926 Amax 000972
Amin  0.00628 Amin  0.00674 Amin  0.00917 Amin 000963

Aot 0.00633 Nort 0.00679 Dort  0.00921 Mot 000967 Dbi = (nbi/1.2)

fbi 100719 dizenli Nbi 100678 dizenli Nbi 100439 dizenli nbi 100476 diizenli KAT19 070447
KAT | DEPREM Al KAT  DEPREM  Ai KAT  DEPREM Al KAT  DEPREM Al
X1 K20 EXP  0.00602 ¥ K20 EXN  0.00657 YA K20 EfP 000873 YA K20 EYN 000928
X2 K20 EXP  0.00612 x2 K20 EXN  0.00648 B K20 EfP 0.00882 Y8 K20 EYN 000918
X3 K20 EXP  0.00602 X3 K20 EXN  0.00657 YC K20 EfP 000873 ¥C K20 EYN 000928
X4 K20 EXP  0.00602 X4 K20 EXN  0.00657 YD K20 EfP 000873 YD K20 EYN 000928
X5 K20 EXP  0.00602 X5 K20 EXN  0.00657 YE K20 EfP 000873 YE K20 EYN 000928
X6 K20 EXP  0.00612 X6 K20 EXN  0.00648 ¥F K20 EfP 0.00882 YF K20 EYN 000918
X7 K20 EXP  0.00602 X7 K20 EXN  0.00857 G K20 EfP 000873 G K20 EYN 000928
Amax  0.00612 Amax  0.00857 Amax  0.00882 Amax 000928
Amin | 0.00502 Amin  0.00548 Amin  0.00873 Amin  0.00918

Aot 0.00607 Dot 0.00653 Dot 0.00877 hort 000923 Dbi = (nbi/1.2)*

fbi 100758 diizenli fNbi 100897 diizenli nbi 100524 diizenli nbi 100498 diizenli KAT20 070501
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X ve Y yonil icin, hesap edilmis ve burulma diizensizligi olmadig1 tespit
edilmistir. Fakat, burada ek olarak, burulma diizensizligi olsaydi konusunu isleyecek

olursak;

TBDY 2018 4.7.4 uyarinca, burulma diizensizligi olan yapida, %5 ek dis

merkezlik, her iki deprem dogrultusu i¢in, burulmanin oldugu katlarda

Dbi = (nbi/1.2)? Denklem 24

ile carpilarak, biiyiitiiliir.

Asagidaki tablolardan da goriilecegi tizere, 6rnek olmasi i¢in, tim katlara 1.1

degerinde burulma diizensizligi verilmesine karar verilmistir.

Tablo 18. Burulma Diizensizligi Katsayilari

Dbi = (nbi/1.2)?
Kat 1 1.1
kat 2 1.1
kat 3 1.1
kat 4 1.1
kat 5 1.1
kat 6 1.1
kat 7 1.1
kat 8 1.1
kat 9 1.1
kat 10 1.1
kat 11 1.1
kat 12 1.1
kat 13 1.1
kat 14 1.1
kat 15 1.1
kat 16 1.1
kat 17 1.1
kat 18 1.1
kat 19 1.1

Sap2000 programinda, bu etki, %5 ek dis merkezlilik ile etki eden EXP, EXN,
EYP, EYN deprem kuvvetlerinin, eksantirisitesini, tanimlanmis her kat diyaframlari
i¢in, o kat i¢in hesap edilmis Dbi katsayisi ile garpilarak, arttirilmasi seklinde islenebilir.

Bu tez kapsaminda, bu hesap, goésterim amacglh yapilmis ve programa islenmemistir.
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Burada hesap edilen katsaymin ek dis merkezlige etki edilmesi ile, bulunan yeni ek kat

burulma momentleri, asagidaki gibi cikar idi:
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Tablo 19. Diizenlenmis Ek Kat Burulma Momentleri

Kat| Kat Kiitlesi (mi) (t) | Kat Agirhg (Wi) (kN) | Hi (m) WiHi oran VEEDX) (kN) | vEE(Y) (k) | AFNEQ) | AFNEY) | FiE(X) | FiEMY) |beim) [y im)| e | mib(x) | mib(y) | YOk TiPl| Fx/Fy Mz | Mz dizenlenmis
EXP [1746.25| 261938 262048
EXN [1746.25|-2619.38 -2618.28
1 14251 139802 31 35 | 489308.02 | 0.00516056 1746.25|1746.25 2619.38|2619.38
EYP [174625| 261938 262048
EYN |1746.25|-2619.38 -2618.28
EXp | o008 | 14862 163 .48
EXN | 9008 | -14862 -163.48
2 14229 139586.49 7 | 977105.43 | 0.01030519 9908 | 99.08 14862 | 148.62
Eve | 9008 | 14862 163 .48
EYyN | 9008 | -14862 -163.48
EXp | 14817 | 22235 244 47
EXN | 14817 | 22225 24447
3 14186 139164.66 105 | 146122893 0.01541108 14817 | 148.17 22235 | 222.25
Evp | 14817 | 22225 244 47
EYN | 14817 | 22225 24447
EXP | 197.04 | 29556 32512
EXN | 197.04 | 29556 32512
4 14149 138801.69 14 | 194322366 0.02049451 197.04 | 197.04 29556 | 29556
Eve | 197.04 | 29556 32512
EYN | 197.04 | -29556 32512
EXP | 245690 | 36854 405.39
EXN | 245690 | -368.54 -405.39
5 14114 13845834 175 | 2423020.95 | 0.02555477 24569 | 24569 36854 | 368.54
EYvP | 24569 | 36854 405.39
EYN | 24560 | -368.54 -405.39
1131092 | 11310.92 | 1696.64|1696.64 30.00| 30.00| 0.05
EXp | 20418 | 42127 485.40
EXN | 29418 | -441.27 -485.40
6 14083 13815423 21 | 2901238.83|0.03059837 20418 | 294.18 44127 | 441.27
EvP | 20418 | 24127 485.40
EYN | 20418 | 44127 -185.40
EXP | 34253 | 51379 565.17
EXN | 34253 | 51379 565.17
7 14055 137879.55 245 | 337804898 | 0.03562712 34253 | 34253 51379 | 513.79
EvP | 34253 | 51379 565.17
EYN | 34253 | 51379 565.17
EXP | 30077 | s86.15 644 76
EXN | 39077 | -586.15 64476
8 14030 137634.30 28 | 3853760.40 | 0.04064428 390.77 | 39077 586.15 | 586.15
EvP | 39077 | 586.15 644 76
EYN | 39077 | -586.15 64476
EXp | 23892 | 65838 72422
EXN | 43892 | -658.38 72422
-] 14008 137418.48 315 | 4328682.12 | 0.04565312 43892 | 438.92 658.38 | 658.38
EvP | 43892 | 658.38 72422
EYN | 43892 | -658.38 72422
EXp | 287.03 | 73054 803.60
EXN | 487.03 | 73054 -803.60
10 13989 137232.00 35 | 4803123.15| 0.05065688 487.03 | 487.03 73054 | 73054
EvP | 487.03 | 73054 803.60
EYN | 487.03 | 73054 -803.60
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Tablo 20. Diizenlenmis Ek Kat Burulma Momentleri

EXP 535.20 | 802.79 B883.07
EXN 535.20 | -B02.79 -883.07
11 134975 13709475 385 | 5278147 B8 | D.05566681 535.20 | 535.20 802.79 | BO2.79
EYP 535.20 | 802.79 B883.07
EYN 535.20 | -802.79 -883.07
EXP 583.10 | 874.65 962.11
EXMN 583.10 | -B874.65 -962.11
12 13957 136918.17 42 | 5750563.14  0.060645921 583.10 | 583.10 87465 | 87465
EYP 583.10 | 87465 962.11
EYN 583.10 | -B874.65 -962.11
EXP 58250 | 87435 961.79
EXN 582.90 | -874.35 G201
13 12879 12634299 455 | 5748606.05 | 0.06062857 58290 | 582.590 87435 | B74.35
EYP 58250 | 87435 961.79
EYN 58290 | -874.35 26179
EXP 62267 | 93400 1027 .40
EXMN 622.67 | -9534.00 -1027 40
14 12775 12532275 49 | 614081475 | 0.06476506 622.67 | 6B22.67 934.00 | 934.00
EYP 62267 | 93400 1027 .40
EYN 622.67 | -934.00 -1027 40
EXP 66255 | 993.83 1093.21
EXN 66255 | -993 83 -1093.21
15 12687 12445947 525 | 6534122 18| 0.06891313 662.55 | B62.55 993.83 | 993.83
EYP 66255 | 993.83 1093.21
EYN 66255 | -993 83 -1093.21
1131092 | 1131092 |1696.64|16596.64 30.00| 30.00( 0.05
EXP 702.65 | 1053.98 113938
EXN 702.65 |-1053.98 -1159.38
16 12614 12374334 56 | 692962704 0.07308439 702.65 | 702.65 1053.98|1053.98
EYP 702.65 | 1053.58 115938
EYN 702.65 |-1053.98 -1159.38
EXP 74314 | 111471 1226.18
EXMN 74314 [-111471 -1226.18
17 12556 12317436 585 | 732887442 | 007729511 74314 | 74314 111471111471
EYP 74314 | 111471 1236.18
EYN 74314 [-111471 -1226.18
EXP 78422 | 1176.33 129396
EXN 784.22 |-1176.33 -1293.96
18 12514 122762.34 63 | 773402742 (008156812 78422 | 78422 1176.33|1176.33
EYP 78422 | 1176.33 129396
EYN 784.22 |-1176.33 -1293 .96
EXP 82534 | 1238.01 1361.81
EXMN 82534 |-1238.01 -1361.81
19 12477 122399.37 66.5 | 8139558.11 | 0.08584511 825.34 | 825.34 1238.01|1238.01
EYP 82534 | 1238.01 1361.81
EYN 82534 |-1238.01 -1361.81
EXP 879.50 | 13159.25 1320.35
EXN 879.50 |-1319.25 -1318.15
20 12631 12391011 70 | B673707.70( 0.05147861 8759.50 | 879.50 13159.25|15319.25
EYP 879.50 | 1319.25 1320.35
EYN 879.50 |-1319.25 -1318.15
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Al tiirii diizensizlik, gergekte yapimizda olmadigt i¢in, hesaplamalar sirasinda

modele islenmemis, gésterim amaciyla teze eklenmistir.

B2 tiirii diizensizligi i¢in, Al tiirii diizensizlik hesabimiz sirasinda buldugumuz,
“azaltilmig goreli kat Otelemesi”, Ai’lerin, iist kat ve alt kattaki, kat yiiksekligine
boliinmiis degerlerini oranlayarak, 2 rakamindan biiyiik olmas1 durumuna gore kontrol

edebiliriz.

TBDY 2018 Tablo 3.6 B2 diizensizligi, hesabi ve hesap adimlari, asagidaki

tablolarda gosterilmistir.

Tablolardan da goriilecegi tizere, B2 yani yumusak kat diizensizligi, 2. Kat igin

mevcuttur.
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Tablo 21. Yumusak Kat Diizensizligi
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Tablo 22. Yumusak Kat Diizensizligi
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Tablo 23. Yumusak Kat Diizensizligi

AT DEPREM i KAT DEPREM i AT DEPREN i AT DEPREM i
et KT EXP DLDOSE0S ML K7 EXM OLDDSSE A KT EVP D.OL0TAD YA =l EVMN LE.FEEE-E]
2 KT EXF DLOOSEET 2 K7 EXMN OLOOSSLE vE KT EYF DLOLOELL YE KT EYN DLOLLOE2
3 KT EXF DLDOSE0S5 3 K7 EXMN OLDDSSE vC KT EYF 0LOL0TAS o = EYN X EERE-EY
A KT EXF DLDOSE0S5 Ha K7 EXMN OLDDSSE Yo KT EYF 0LOL0TAS i = EYN L EERE-EY
S KT ExF DLDOSE0S HS K7 EXMN OLDDSSE vE KT EVF DLoL0TAS wE KT EYMN X T
HE KT EXF DLOOSEET HE K7 EXMN OLOOSSLE ¥F KT EYF DLOLOELL F KT EYN DLOLLOE2
7 KT EXF DLDOSE0S5 bord K7 EXMN OLDDSSE TE KT EYF 0LOL0TAS vE = EYN X EERE-EY
fAmnax | O.D0SES5T Sumnax O.DOSSE Amax | 0010811 fmax | 0011124
Surnin DLDOSE0S Sornin DLDOSSLE Sornin DLOL0TaAS Surnin DLOLLOER
ot DLDOSEIE Mort OLOOSSAS Suoert DLOLOTE SHuort 0011083
nbi 10055 nbi 1L.O05211 nhbi 1.DOZETS nbi 1. 002 TS5
hi 3.5 i 3.5 hi 3.5 hi 3.5
Aoty hi D.OOLEL Suorthi ODDLT Loty hi O DOSOE Sortfhi | O.DDELES
ki 1 07200 ki 1 OFITES ki 1.Da63a8 ki 1.DATAGE
Nkis:  DUSABSER nkism:  O.2AFE2L nkism: 09722237 nkism:  D.97105E
KAT DEFRER i KAT DEFREM i KaT DEFREM i KAT DEFREN i
M1 KE EXP DLDOSSOE ML KE EXM OLDDESL A KE EVP X EET.LEY YA KE EVMN D.OLLAST
2 KE EXF DLDOSSTS 2 KE EXMN DLODE2A3 vE KE EYF 0011123 YE KE EYN DLOL13E
3 KE EXF DLOOSS0E 3 KE EXMN OLDDE3L vC KB EYF DL0L105 o KE EYN 0.0L1LAST
A KE EXF DLOOSS0E Ha KE EXMN OLDDE3L Yo KB EYF DLOL105 i KE EYN 0.0LLAST
s KE EXF D.OOSS0E s KE EXMN O.DDS3L YE KB EYF 0011054 YE KE EYMN 0.011A57
& KE EXP DLDOSSTFS HE KE EXM DLDDEZAZ vF KE EVP DL011133 ¥F KE EVMN LX)
7 KE EXF DLOOSS0E 7 KE EXMN OLDDE3L TE KE EYF 0L0L105 vE KE EYN 0.0L1LAST
Sfnax | DLDDSSTS Surnax OLDDE3L SAmax | 0LD111332 Sfmax | 0011457
Surmin DLDOSSOE Surnin DLDDEZAT Surnin X EET.LEY Surnin DLOL13E
ot D055 Mort DLDDEZTT Suoert DLOL1OES SHuort 0.0L1AZa
nbi 1. DOSEIE nbi 105337 nhbi 1. DOIOES nbi 1002833
hi 3.5 i 3.5 hi 3.5 hi 3.5
Sortfhi | DLDOLSSE Nortfhi | DLDDLTE3 Mortfhi | DLDO3LEE Sortfhd | DLDOE264
i 4.D5A205 ki 1 DSS05L ki 1. D2ZBSTL R 1.02e7oa
nkism: 02651486 nkism:  O.360517F nkis:  O.2ES206 nki=m:  D.2E3S8TS
KAT DEFRER o KAT DEFREN ] AT DEFREN i KAT DEFRER o
bt e ExF DLDOS1a L L] ExMN OLDDSST T Ks EYF DLOL1Z1S T =) EYMN 001165
2 Ko EXP DLDOS215 2 K EXM DLDDEATT vE ks E¥P LY. R ¥E ) EVMN DLOL15TA
3 =) EXF DLOOE14 3 L] EXMN OLDDEST ¥C kS EYF 0Lo1121S o =) EYN 0011645
A L) EXF DLODE14 Ha L] EXMN OLDDEST Yo kS EYF 0L01121S b WS EYN 0011645
xS =) EXF DLDOE14 S L] EXMN OLDDEST YE kS EYF 0Lo1121S YE WS EYN 0011645
HE e EXP DLDOEZ1S HE K EXM DLDDEASD vF K2 EVP LY. F R ¥F =) EVMN DLOL1STA
7 =) EXF DLOOE14 7 K EXMN OLDDEST TE kS EYF 0L01121S vE =) EYN 0.011645
fnax | DLDDS2ZLS Surnax OLDDEST Surnax DLOL1ES fmmax | 0011545
Sunnin 0005199 Sunnin 0.00sASS Sunnin 0011219 Sunnin 0011574
Aot DODSLE Moot DLDDESIS Aot 0011355 Aot DLOLLEL
nbi 1.OD05TAS nbi 1005433 nhbi 1003154 nbi 1. 00305E
hi 3.5 i 3.5 hi 3.5 hi 3.5
Sortfhi | DLDOLTES Hortfhi | DLDDLEST Mortfhi | DLDO3ZLS Sort/hi | DLOOE3LT
ki A DADOST ki EOCEEET. T ki 1015016 R 1 DLEZEZ
nki=:  D.97207E nkis:  D.STOETS nkis: 0295577 nkism: 0984177
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Tablo 24. Yumusak Kat Diizensizligi
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Tablo 25. Yumusak Kat Diizensizligi
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Tablo 26. Yumusak Kat Diizensizligi

AT DEFREM o KAT DEFREM o AT DEFREN o AT DEFREN o
1 K16 EXP DLDDS53T 1 K15 EXM DLDOTFOTA v K15 EVE DLOLO21E v K186 EVMN DLOLOTFEA
Hz K16 = DLDDEE2T HZ K15 ExM DSBS vE K15 EVF LR T vE K15 EVMN DLOLDES5S
3 K16 EXF DLDDES3T 3 K15 EXM DO TFOTA vC K15 EYF DLOL0ZLE R KL EYN DLOLOT5A
xa K16 EXF DLDDES3T A K15 EXM DO TFOTA Yo K15 EYF DLOL0ZLE hi=] K15 EYMN DLOLOT5A
HS K16 EXP DLDDS53T xS K15 EXM DLDOTFOTA vE K15 EVE DLOLO21E vE K186 EVMN DLOLOTFEA
HE K16 = DLDDEE2T HE K15 ExM DSBS vF K15 EVF LR T vF K15 EVMN DLOLDES5S
bl K16 EXF DLDDES3T bl K15 EXM DO TFOTA TG K15 EYF DLOL0ZLE e KL EYN DLOLOT5A
Smax | OLODSS2T Sunax | DLDOFOTA Smax | D.OLO3DS Snax | OLOLOF5A
Sunniin DLDDESST Sumin DLDDESES Surmin D.OLOZ LS Surmin D015
oot DLDDESES Mort DLODTO3 SHuort DLOLO2EL ot DLOLOTOS
nhbi 1. ODEEST nbi 100633 nbi 1. O0A3ES nbi 100202
hi 3.5 hi 3.5 hi 3.5 hi 3.5
Hortfhi | OLDDLEEL Sorthi | DD 2ODE Sortfhi | OoDD2S32 Loty hi O DRSO
ki D.S9510a1 ki DLSSE51T ki DBEE56 kit DBEESZT
nkism: 1011993 nkism: 1010399 nki=m: 1037565 nkism: 1035436
AT DEPREM i AT DEPREM i AT DEPREM i AT DEPREM i
L K17 EXF DG5S 1 K17 EXM DO TS A K17 EYF OLOOEE s K17 EYMN DLOL03EE
2 K17 EXP DLDDS5AS 2 K17 EXM DLDDES1D vE K17 EVE LT vE K1T EVMN DLOLOZST
3 K17 = DLDDEA5S 3 K17 ExM DL TFO0S v K17 EVF DLDOrEEa Vo K17 EVMN DLOLOIEE
xa K17 EXF O.ODEA5S xa K17 EXM OLOOTFO0S Yo K17 EYF 0.00Eq Yo K17 EYMN D.OLOSEE
NS K17 EXF DG5S S K17 EXM DO TS YE K17 EYF OLOOEE YE K17 EYMN DLOL03EE
HE K17 EXP DLDDS5AS 6 K17 EXM DLDDES1D ¥F K17 EVE LT vFE K1T EVMN DLOLOZST
7 K17 = DLDDEA5S bl K17 ExM DL TFO0S i K17 EVF DLDOrEEa e K17 EVMN DLOLOIEE
Sunmam DLDDESA0 S DLDDFD0E Aurnam DLDDEE35 Surnas OLOLDIEE
Sornin DLDDEASE Sornin DLDDESLD Surnin D.DOEE Sormin DLOLOIST
oot DLDDE50a Sort DLDDESSE oot DLDDSES ot D.0L05A5
nkbi 1. ODES1S nbi 1. ODESD nbi 1 OOAE0L nbi 1.O0A3SS
el 3.5 i 3.5 hi 3.5 i 3.5
Soortfhi | OLDDLESE Sortihi | DODDLSEE Mortfhi | DODDIE2E Mortfhi | DLDDIEES
ki D.SEELAS ki DSESTST ki 0863725 iy D.BE5TTE
nkism: 1014398 nkism: 1012958 nki=m: 1038322 nkism: 10365219
KAT DEFRERM i KAT DEFPREM i KaT CEFRER A KaT DEPREM i
1 K18 EXF D.DDEI6E 1 K18 EXM OLODES1a v K18 EYF 0.00sATS e K1E EYMN DOLO0ZT
2 K1E EXF DLDDEASE -1 K1E EXM DLDDEESS YE K1E EYF DLDIS5T VE KL1E EYMN DLDOES3S
3 K18 EXP DLDDS3EE 3 KiE EXM DLDDES1A e KiE EVE DLDOSATS e K1E EVMN DLOLOOET
Ha K1E EXP DLDDEIEE Ha Ki1E ExM DS v KiE EVP DLDOEATS VD K1E EVM DLOLOO2T
s K18 EXF D.DDEI6E s K18 EXM OLODES1a YE K18 EYF 0.00sATS YE K1E EYMN DOLO0ZT
HE K1E EXF DLDDEASE HE K1E EXM DLDDEESS YF K1E EYF DLDIS5T YF KL1E EYMN DLDOES3S
T K18 EXP DLDDS3EE 7 KiE EXM DLDDES1A VG KiE EVE DLDOSATS G K1E EVMN DLOLOOET
SDunnam OLDDEASE ournas OLIDDES LS Surnam OL D5 T Sunnas LoD T
i DLDDEISE AAupndn DLDDEEZS Sunndn DDDSATo Aumin DLDDES3s
oot DLDDEA1T Moot DLDDEESS Aot D.DOS52S Aot DLDOSSEL
nbi L.OOTFLTA i 1. OS24 b 1. O0ATTT nibi 1. OOAS0S
ha 3.5 i 3.5 il 3.5 ha 3.5
SoortShi | DLDDLESZ Sortfhi | DLDODLDS2 Sortfhi | DUDD2T2L SMortShi | DUDDZESZ
ki D.2ESESS ki D.SEFIOE ki LT kil D.BE50AT
nkism: 1013515 nkisms 1012307 nkism: 1033699 nkisma 103 LEAL




Tablo 27. Yumusak Kat Diizensizligi
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TBDY 2018 wuyarinca kontrol edilmesi gereken diizensizliklerden Bl
diizensizligi, kesme alanlarinin katlar arasi oranlarini incelemektedir. Bu kapsamda,
kolon, perde ve kagir dolgu duvarlarin kesme alanlari hesaplanmis ve isleme

konmustur.

Bu tez kapsaminda, kagir dolgu duvarlarin mimarisi ¢izilmemis, sistemin statik
analizinde, kiriglere yiik olarak etkitilmistir. Fakat, yapinin tasarimindan bu yana,
olabildigince benzer katli ve simetrik olmasina 6nem verildigi i¢in, dolgu duvarlarin ve

duvarlardaki bosluklarin, her katta ayn1 oldugu varsayilmistir.

B1 diizensizligine dair excel tablosu, yukaridaki varsayima dayanarak, dolgu
duvarlar hesaba katilmadan, yalnizca kolon ve perdelerin kesme alanlarina gore,

hesaplanmis ve asagidaki gibi gosterilmistir.

Burada, ilk 12 kat birbirinin aym1 ve 13-20 kat aras1 da birbirinin ayn1 oldugu
icin, 12. Katin nc katsayisi ayrica hesaplanmis. 1-11 ve 13-20 katlarinin nc katsayilari

birlikte hesaplanmistir.

fui] {ua]

Sekil 45. 20 Katli Betonarme Yap1 Kesit ve Kat Goriintiisii
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Tablo 28. Zayif Kat Diizensizligi

Kat 1-12
Kolon Bilgileri (m) Perde Duvar Bilgileri (m) Kagir Dolgu Duvar Bilgileri (m)
Perde Duvar ) - . P . - . PR . .
Kelen Boyutlan | Kesme Boyutlan Kesme Alani (Ag) X Yonindeki Duvann Qzellikleri Y Ydnindeki Duvann Ozellikleri Kesme Alani [Ak)
Adet ) ; TEHI Adet ] . . v Adet Duvat Kapu*PenEere Duvar‘ Adet Duva[ Kam_fPenEere Duvar‘ X v
Uzunlugu Uzunlugu Kalinhigi Uzunlugu Uzunlugu Kalinhg
28 0.8 0.8 17.92 4 0.3 5 (7] 0 0
4 5 0.3 6 0 0
2 10 0.3 6 0 0 X Y
4 0.3 3 3.6 0 0 TAK 2752 | 2992
0 0 ncl-11 1 1
X Y
X Y X Y Ak 2752 | 2992
[Thw | 172 | | iAs 36 12 | zak 0 0 necl2 | 165783 | 157474
Kat 13-20
Kolon Bilgileri {m) Perde Duvar Bilgileri (m) Kagir Dolgu Duvar Bilgileri (m)
Kolon Boyutlan | Kesme Perde Duvar Kesme Alani {Ag) ¥ Yéniindeki Duvann Gzellikleri ¥ Yoniindeki Duvanin Ozellikleri Kesme Alani {Ak)
Adet Alani Adet Boyutlan
X ¥ {Aw) X ¥ X v Adet DuvaE Kapl_fPenEere DuvarJ Adet DuvaE Kapl_fPenEere DuvarJ X v
Uzunlugu Uzunlugu Kalinligi Uzunlugu Uzunlugu Kalinligi
28 0.5 0.5 7 4 0.3 5 6 0 0
4 5 0.3 6 0 0
2 10 0.3 6 0 0
4 0.3 3 3.6 0 0
0 0
X Y
X Y X Y Ak 16.6 15
I 7] | iaAs 96 12 | zak 0 0 nez-20] 1 1
nc,min 1
Tagryc Sistem fc,min sonucuna gore
Davrang Katsays diizanlenan R dejerlari
[r= 7 575
|7y 5 10
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Tablo 29. Diizensizlikler Ozeti

Herhangi Bir Kattaki Etkili

Etkili Kesme Alani= O

Al Burulma A A K Al Bir Ust Katin, KI
. e i i esme Alaninin, Bir Us atin, Klon ve
Dizensizligi imax fort B1 Komsu Katlar L o .
. Kattaki Etkili Kesme Perdelerinin ZYlizey
Kontroli Arasi Dayanim [— — - —
0.00655 0.0065 0K . e e i. Kat Etkili Kesme Alani |i+1. Kat Etkili Kesme Alani
Duzensizligi
. (Zayif Kat)
Kat Briit Alam Zbosluk Alanlan 27.52 16.6 0K
900 100 0K Herhangi Bir i. Kattaki Ortalama Gdoreli Kat
e . B2 Komsu Katlar
Deprem Yiklerinin, Diisey Tasiyici Elemanlarina A Riitlik
B rasi Rijitli
A2 Dogeme Giivenle Aktarilabilmesini Giiglendiren Yerel Di J lisi (Ai(X)/hi)jort (Aix1(X)/hix1)ort
i izlikleri uzensizligi
Streksizlikleri Doseme Bosluklar g
(Yumusak Kat)
YOK 0K 0.001703 0.002187 NOT OK
Désemenin Diizlem Ici Rijitlik Dayaniminda Ani Il ] }_Il JI
Azalmalar - —
YOK 0K — L]
| R R T AL L A
‘[ | & B3 Tasiyici Bk=. 3.6.2.4 () Bl 3.6.2.4 (1)
J ) - )
L s, . Sistemin Dugey ]
A3 Planda arJ oy - Elemanlarinin -
Cilantilar | =% e L S Sureksizligi —] - - |
Bulunmasi . L L LL L1 AL L I
A3 i ditzensizlik dirumne: Bk=. 3.6.2.4 (c) Bz, 3.6.2.4 (d)
ay > 0.2 Ly ve aym zamanda ay>0.2 Ly
Herhangi Biri= YOK 0K

ax>0.2Lx = HAYIR

ay>0.2Ly=HAYIR

OK
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Diizensizlikler de kontrol edildigine gore, sirada, mod birlestirme hesap yontemi
ile elde edilen taban kesme kuvvetinin, esdeger deprem yiikii hesap yontemi ile elde
edilen taban kesme kuvvetine yakinsaklastirilmasi yapilacaktir. (Afet ve Acil Durum
Baskanligi, 2018)

Bu islem, TBDY 2018 4.8.4 de anlatildig1 iizere;
Vix(X) < Ve Ve(X) ise, modal hesap yontemi ile hesaplanarak, azaltilmis, tiim
i¢ kuvvet ve yerdegistirmeler, Bte(X) kat sayisi ile carpilarak, biiyiitiilecektir:
BtE(X) = Ve Vre(X)/ Vix(X) > 1 Denklem 25

BE(Y) = Ve Vre(Y)/ Viy(Y) > 1 Denklem 26
VE(X) = VIE(Y) = 11310.92 kN Denklem 27
Vix(X) = 17892 kN Denklem 28
Viy(Y) = 9999 kN Denklem 29

olarak elde edilmistir.
Ye, TBDY 2018 4.8.4 uyarmnca, 0.90 se¢ilmistir.

Bte(X) = 0.90*%11311/17892 = 0.569 Denklem 30
Bte(Y) = 0.9*11311/9999 = 1.018 Denklem 31

Hesap sonucu bulunan Bte degerleri, Sap2000 programina, mod birlestirme hesap
yontemi, Y deprem kuvveti, dlgeklendirme boliimiine, ilk basta hesaplanan, I*g/R

degerine carpan olarak, girilmistir.
Etkin goreli kat 6telemesi:
TBDY 2018 4.9.1 uyarinca; etkin goreli kat 6telemeleri, kat bazinda;

Ai = Ui — Ui-1 Denklem 32

olarak hesaplanirken, i. Kata ait kolon veya perdeler bazinda;
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Gi = (R/T)*Ai Denklem 33

olarak hesaplanir. Hesaplanan bu “goreli kat otelemeleri”, 6telemeyi sinirlandirmak

amaciyla, belirli sinirlar dahilinde tutulur. Asagida verilen, sinirlandirma degerinin,

......

binanin herhangi bir katinda saglanamamasi durumunda, tasiyici sistem rijitligi

arttirilarak, deprem hesabi tekrarlanir:

Axci,max/hi < 0.016K Denklem 34

Formiilde yer alan,

A = Sae(T) DD-3 / Sae(T) DD-2 Denklem 35

K betonarme yapilar icin; 1, celik yapilar icin; 0.5 olur. Tiim bu formiilleri

toparlarsak,

Ai,max (X) < 0.016K *hi*(I/R)*( Sae(T)x DD-2 / Sae(T)x DD-3) Denklem 36

bulunur.

Sae(T)x DD-2 = Sp1/Tx = 0.198/2.5498 = 0.078 Denklem 37
Sae(T)y DD-2 = Sp1/Ty = 0.198/3.4097 = 0.058 Denklem 38
Sae(T)x DD-3 = Sp1/Tx = 0.081/2.5498 = 0.032 Denklem 39
Ai,max (X) <0.016*3.5*(1/7)*( 0.078/ 0.032) = 0.0195 Denklem 40
Ai,max (Y) <0.016*3.5*(1/8)*( 0.058/ 0.024) = 0.0169 Denklem 41
Etkin goreli kat 6telemelerine dair hesaplar ve sinirlandirmalar agagidaki gibi

bulunmustur.

Asagidaki tablolarda gorildiigi tizere, etkin goreli kat Otelemesi simir sartini

......

arttirtlarak, deprem hesaplarinin tekrar edilmesi gerekmektedir.

Burada dikkat edilmesi gereken konu;
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Ai,max < 0.016*hi*(I/R)*(Sae(T) DD-2 / Sae(T) DD-3) Denklem 42

Denklemindeki 0.016 katsayisi, arada derz bulunan duvarlar i¢indir. Bilindigi
lizere, kolonlar arasinda duvar derzsiz dolgu duvar olarak yapildiginda, o kesitteki,
Otelemeyi bir kisim engeller. Bu da 6telemenin daha diisiik ¢itkmasina neden olur. Derzli
bir duvar bulunmasi ise, 6telemenin engellenmedigi anlamina gelir. Bu durumda daha
yiiksek bir oteleme cikar. Bu sebeple TBDY 2018 kapsaminda bu iki durum ayr1 ayri
degerlendirilmek suretiyle, derzsiz duvarlar i¢in katsay1 0.008; derzli duvarlar i¢in ise,
0.016 olarak alinmistir. Bu tez kapsaminda yapidaki duvarlar derzli kabul edilmis ve

katsay1 0.016 alinmistir.
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Tablo 30. Etkin Géreli Kat Otelemesi

KAT  DEPREM Al KAT  DEPREM Aj KAT  DEPREM Aj KAT  DEPREM Al Etkin Géreli Kat Otelemesi Sinir Degerleri
*1 K1 EXP  0.001515 X1 K1 EXN  0.001609 YA K1 EYP  0.002859 YA K1 EYN  0.002953 Ai[X) = 0.008¢hiL/Rx*(Sae(DD3-3)/Sae(DD2-2)) 0.0195
%2 K1 EXP  0.001531 x2 K1 EXN  0.001593 YB K1 EYP | 0.002875 YB K1 EYN  0.002937 Ai(Y) = 0.008¢hiL/Ry*(Sae(DD3-3)/Sae(DD2-2)) 0.0168
%3 K1 EXP  0.001515 x3 K1 EXN  0.001609 YC K1 EYP  0.002859 YC K1 EYN  0.002953
¥4 K1 EXP  0.001515 x4 K1 EXN  0.001609 YD K1 EYP  0.002859 YD K1 EYN  0.002953
5 K1 EXP  0.001515 x5 K1 EXN  0.001602 YE K1 EYP  0.002859 YE K1 EYN  0.002953 1. Kat
%6 K1 EXP  0.001531 X6 K1 EXN  0.001593 YF K1 EYP | 0.002875 YF K1 EYN  0.002937 Etkin Goreli Kat Otelemesi
X7 K1 EXP  0.001515 X7 K1 EXN  0.001609 YG K1 EYP  0.002859 YG K1 EYN  0.002953 X Y
Asinir 00195 0.0169
Amax  0.001531 Amax | 0.001609 Amax | 0.002875 Amax | 0.002953 Amax 0001609 0.002953 OK ] 8
KAT  DEPREM A KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Ai
¥l K2 EXP  0.002852 X1 K2 EXN  0.003031 YA K2 EYP  0.005796 YA K2 EYN  0.005974
%2 K2 EXP  0.002882 2 K2 EXN  0.003001 YB K2 EYP 0005825 YB K2 EYN  0.005944
%3 K2 EXP  0.002852 X3 K2 EXN  0.003031 YC K2 EYP | 0.005825 YC K2 EYN  0.005944
x4 K2 EXP  0.002852 x4 K2 EXN  0.003031 YD K2 EYP  0.005796 YD K2 EYN  0.005974
%5 K2 EXP  0.002852 X5 K2 EXN  0.003031 YE K2 EYP  0.005796 YE K2 EYN  0.005974 2.Kat
%6 K2 EXP  0.002882 X6 K2 EXN | 0.003001 YF K2 EYP | 0.005825 YF K2 EYN  0.005944 Etkin Goreli Kat Otelemesi
X7 K2 EXP  0.002852 X7 K2 EXN  0.003031 ¥G K2 EYP  0.0057%96 ¥G K2 EYN  0.005074 X Y
Asinir 00195 0.0169
Amax  0.002882 Amax  0.003031 Amax  0.005825 Amax | 0.005974 Amax 0003031 0.005974 OK [o]'§
KAT  DEPREM A KAT  DEPREM Al KAT  DEPREM Al KAT  DEPREM Ai
®1 K3 EXP  0.003523 X1 K3 EXN  0.003821 YA K3 EYP | 0.007447 YA K3 EYN  0.007675
%2 K3 EXP  0.003631 x2 K3 EXN  0.003783 YB K3 EYP | 0.007485 YB K3 EYN  0.007637
%3 K3 EXP  0.003593 X3 K3 EXN  0.003821 YC K3 EYP | 0.007447 YC K3 EYN  0.007675
¥4 K3 EXP  0.003593 x4 K3 EXN  0.003821 YD K3 EYP | 0.007447 YD K3 EYN  0.007675
%5 K3 EXP  0.003593 X5 K3 EXN  0.003821 YE K3 EYP | 0.007447 YE K3 EYN  0.007675 3.Kat
%6 K3 EXP  0.003631 X6 K3 EXN  0.003783 YF K3 EYP | 0.007485 YF K3 EYN  0.007637 Etkin Goreli Kat Otelemesi
X7 K3 EXP  0.003593 X7 K3 EXN  0.003821 YG K3 EYP | 0.007447 YG K3 EYN  0.007675 X Y
Asinir 00195 0.0169
Amax  0.003631 Amax | 0.003821 Amax  0.007485 Amax | 0.007675 Amax 0003821 0.007675 OK oK
KAT  DEPREM Ai KAT  DEPREM Aj KAT  DEPREM Aj KAT  DEPREM A
*1 k4 EXP  0.00427 X1 K4 EXN 0.0044 YA K4 EYP | 0.008674 YA K4 EYN  0.008946
%2 k4 EXP  0.004274 x2 K4 EXN | 0.004455 YB K4 EYP  0.008719 YB ka EYN 0.0088
¥3 K4 EXP 0004228 3 K4 EXN 0.0045 YC K4 EYP 0008674 YC k4 EYN  0.008946
¥4 k4 EXP  0.004228 x4 K4 EXN 0.0045 YD K4 EYP | 0.008674 YD K4 EYN  0.008946
%5 K4 EXP  0.004228 x5 K4 EXN 0.0045 YE K4 EYP | 0.008674 YE K4 EYN  0.008946 4. Kat
%6 k4 EXP  0.004274 X6 K4 EXN | 0.004455 YF K4 EYP  0.008719 YF K4 EYN 0.0082 Etkin Goreli Kat Otelemesi
X7 k4 EXP  0.004228 X7 K4 EXN 0.0045 YG K4 EYP | 0.008674 YG ka EYN  0.008946 X Y
Azirir 0.0195 0.0169
Amax  0.004274 Amax | 0.0045 Amax  0.008719 Amax  0.D08346 Amax 0.0045  0.008946 OK aK
— — — —
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Tablo 31. Etkin Géreli Kat Otelemesi

X1
x2
X3
4

X6

X
x2
x3
w4

e

X1
x2
*3
¥

X6

X1
x2
X3
na

X6

GGG E

KAT

K&
K&
K&
K&
K&

4)g|alala alalg

555555858

DEPREM

Amax

DEFREM
EXP
EXP
EXP
EXP
EXP
EXP
EXP

Amax

DEFREM

Amax

DEPREM

Al
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Etkin Géreli Kat Otelemesi
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6. Kat
Etkin Géreli Kat Otelemesi
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Asinir 00195  0.0169

Amax 0.005573 0.010619 OK

7. Kat
Etkin Goreli Kat Otelemesi
X Y
Asinir 0.0195 0.0169

Amax 000598 0.011124 OK

B. Kat
Etkin Géreli Kat Otelemesi
X Y
Asimir 00195 00169

Amax 000631 0.011457 QK
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Tablo 32. Etkin Géreli Kat Otelemesi
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Tablo 33. Etkin Géreli Kat Otelemesi
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Tablo 34. Etkin Géreli Kat Otelemesi
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20.Kat
Etkin Géreli Kat Otelemesi
x Y
Asimir 00195  0.0169

Amax 0.006573 0.009276 OK
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Ikinci mertebe etkilerinin kontrolii:

“Jkinci mertebe etkisi, eksenel kuvvetlerin, sekildegistirmis sistem {izerinde
olusturdugu, ikincil etkileri gozoniine alan ve tasiyici sistemde, geometrik olarak,
dogrusal olmayan davranisa neden olan etkilerdir.” (Darilmaz, 2019, s. 185)

TBDY 2018 4.9.2 uyarinca, ikinci mertebe gosterge degeri,

0,,i = Ai,ort * 2wk / Vi *hi Denklem 43

b

olarak hesaplanir. Yapidaki tiim katlar i¢in bulunan “ikinci mertebe gosterge degeri’

maksimumu, TBDY 2018 4.9.2.2 uyarinca, su degeri saglamak zorundadir:

0,,max < 0.12*D/Ch*R Denklem 44

- Ch = kompozit kolonlu ve ¢elik yapilar i¢in, 1; betonarme yapilar igin, 0.5

alinacaktir.

Eger bu kosul saglanamaz ise, gozoniine alinan dogrultudaki (X veya Y) tiim i¢

kuvvetler, B2 katsayisi ile ¢carpilarak, arttirilacaktir:

B, = 0.88+ (Ch*R/D)* 0,,max > 1 Denklem 45

veya tastyici sistem rijitlik ve/veya dayanimi arttirilarak, deprem hesabi tekrarlanabilir.

Yapiya ait ikinci mertebe etkilerinin kontrolleri, asagida verilmistir:
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Tablo 35. ikinci Mertebe Etkileri

X1
X2
X3
K
X5
X6
X7

X1
X2
X3
x4
X5
X6
X7

X1
X2
X3
Ka
X5
X6
X7

KAT
K1
K1
K1
K1
K1
K1
K1

KAT
K2
K2
K2
K2
K2
K2
K2

KAT
K3
K3
K3
K3
K3
K3
K3

DEPREM
EXP
EXP
EXF
EXF
EXF
EXP
EXP

Lort
Tuss [kN)
hi {mm)
Vi [kN)

DEPREM
EXF
EXF
EXF
EXF
EXP
EXF
EXF

Dort
T [kN)
hi [mm)
i (kN)

DEPREM
EXF
EXF
EXP
EXF
EXF
EXF
EXP

Dot
Lk [kN}
hi [mm)
i [kN)

i
0.00152
0.00153
0.00152
0.00152
0.00152
0.00153
0.00152

0.00152
134583
3500
112709

b
0.00285
0.00288
0.00285
0.00285
0.00285
0.00288
0.00285

0.00286
184116
3500
112709

Li
0.00359
0.00363
0.0035%
0.00359
0.00359
0.00363
0.0035%

0.0036
173666
3500
112703

X1
®2
X3
x4
X5
XE&
®7

oK

X1
Xz
X3
x4
X5
X6
X7

oK

X1
Xz
X3
x4
X5
X6
A7

KAT
K1
K1
K1
K1
K1
K1
K1

KAT
K2
K2
K2
K2
K2
K2
K2

KAT
K3
K3
K3
K3
K3
K3
K3

DEPREM

Dot
Ttk [kN)
hi [mm)
Vi (kN)

DEPREM
EXN
EXN
EXN
EXN
EXN
EXN
EXN

Hort
T [kN)
hi [mm}
Vi (kN)

DEPREM
EXN
EXN
EXN
EXN
EXN
EXN
EXN

Hart
Zai [kN)
hi [mm}
Vi (kN)

4l
0.00181
0.00159
0.00161
0.00161
0.00161
0.00153
0.00161

0.0016
134583
3500
112709

Al
0.00303
0.003
0.00303
0.00303
0.00202
0.003
0.00303

0.00302
124118
3500
112709

A
0.00382
0.00378
0.00382
0.00382
0.00382
0.00378
0.00382

0.00381
173666
3500
112703

oK

Ok

YA
YB
¥C
Yo
YE
¥F
¥G

YA
Y8
¥C
VO
YE
F
YG

YA
Y8
¥C
Yo
YE
F
Y&

KAT
K1
K1
K1
K1
K1
K1
K1

KAT
K2
K2
K2
K2
K2
K2
K2

KAT
K3
K3
K3
K3
K3
K3
K3

DEFREM
EYP
EYP
EYF
EYF
EYF
EYP
EYP

dort
T [kN)
hi {mm)
Vi [kN)

DEFREM
EYF
EYF
EYF
EYF
EYP
EYF
EYF

Dort
Tt (kN
hi [mm}
Vi (kM)

DEPREM
EYF
EYF
EYP
EYF
EYF
EYF
EYP

Dort
e [kN)
hi [mm}
Vi [kN)

ol
0.00286
0.00288
0.00286
0.00286
0.00286
0.00288
0.00286

0.00286
134583
3500
11270.9

oK

it}
0.0058
0.00583
0.00583
0.0058
0.0052
0.00583
0.0058

0.00581
124116
3500
11270.9

oK

A
0.00745
0.00749
0.00745
0.00745
0.00745
0.00749
0.00745

0.00746
173666
3500
11270.8

Ok
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YA
YB
¥C
Yo
YE
¥F
¥G

YA
Y8
¥C
VO
YE
F
YG

YA
Y8
¥C
Yo
YE
F
Y&

KAT
K1
K1
K1
K1
K1
K1
K1

KAT
K2
K2
K2
K2
K2
K2
K2

KAT
K3
K3
K3
K3
K3
K3
K3

DEFREM
E¥N
E¥N
EYN
EYN
EYN
E¥N
E¥N

bort
Ttk [kN)
hi [mm)
Vi [kN)

DEFREM
EYN
EYN
EYN
EYN
3]
EYN
EYN

Dort
T [kN)
hi [mm})
Vi (kM)

DEFREM
EYN
EYN
E¥N
EYN
EYN
EYN
EYN

Dot
i [kN)
hi [mm}
Vi [kN)

Al
0.00235
0.00294
0.00295
0.00295
0.00295
0.00234
0.00295

0.00295
134583
3500
11270.9

Ai
0.00597
0.00594
0.00594
0.00537
0.00597
0.00594
0.00597

0.00536
124118
3500
11270.9

Ai
0.00768
0.00764
0.00768
0.00768
0.00768
0.00764
0.00768

0.00766
173666
3500
11270.8

Eger, B:[X) veya :(Y}'lerin tim katlar icin
zerlerin, maksi

sinir degeri gecer ise, o dogrultudaki,

Tam ig kuvvetler”, o dofrultuys ait b=
katsayisi ile carpilarsk, arttinlacaktir!

oK

oK

0K




Tablo 36. Tkinci Mertebe Etkileri

KT DEPREM i KAT DEPREM | KaT DEPREM N KaT DEPREM i
X1 K4 EXP 0.00427 ¥1 K4 EXN 0.0044 WA K& EYP 0.00867 WA K4 EYN 0.00895
X2 Ka EXF 0.00427 Xz Ka EXN 0.00446 YB Ka EYF 0.00872 YB Ka EYM 0.0089
X3 Ka EXF 0.00423 X3 Ka EXN 0.0045 YC Ka EYF 0.00867 ¥C Ka EYM 0.00885
X4 K& EXP 0.00423 x4 K& EXN 0.0045 D K& EYP 0.00867 YD K& EYN 0.00895
X5 K4 EXP 0.00423 X5 K4 EXN 0.0045 YE K& EYP 0.00867 YE K4 EYN 0.00895
XE Ka EXF 0.00427 XE Ka EXN 0.00446 YF Ka EYF 0.00872 ¥F Ka EYM 0.0089
X7 Ka EXF 0.00423 X7 Ka EXN 0.0045 G Ka EYF 0.00867 ¥G Ka EYM 0.00885
Dot 0.00425 Dot 0.00447 Dort 0.00269 Dort 0.00293
Tk [kN) | 162253 Tws [kN) | 163253 Tws (kM) | 163253 T [kM] | 163253
hi [mm} 2500 hi [mm) 2500 hi [mm) 3500 hi [mm} 2500
Wi [kN) 11270.9 Wi [kN) 11270.9 Wi [kN) 11270.9 Wi [kN) 11270.9
OK oK oK oK
KAT DEPREM i KAT DEPREM Li KAT DEPREM A KAT DEPREM A
X1 KS EXP 0.00477 X1 KS EXN 0.00508 YA K5 EYP 0.0096 YA KS E¥YN 0.00991
X2 KS EXF 0.00482 Xz KE EXN 0.00503 YB K& EYF 0.009E5 YB KS EYM 0.00986
X3 K5 EXP 0.00477 X3 KS EXN 0.00508 YC K5 EYP 0.0096 ¥C K5 EYN 0.00991
X4 KS EXP 0.00477 X4 KS EXN 0.00508 k=) K5 EYP 0.0096 Yo KS EYN 0.00991
X5 KS EXF 0.00477 XE KES EXN 0.00508 YE KE EYF 0.0086 YE KS EYM 0.00931
XE KS EXF 0.00482 XE KS EXN 0.00502 YF KE EYF 0.009E5 ¥F KS EYM 0.00926
X7 K5 EXP 0.00477 X7 KS EXN 0.00508 G K5 EYP 0.0096 YG K5 EYN 0.00991
Duort 0.00479 Dot 0.00507 Dort 0.00961 Dot 0.00983
Toss [kN) | 152883 Tuw (kM) | 152888 Tuss (kM) | 152883 Toss [kN) | 152228
hi [rmm) 3500 hi [mm} 3500 hi ([mm} 3500 hi [mm) 3500
Wi [kN) 11270.9 Wi [kN) 11270.9 Wi [kN) 11270.9 Wi [kN) 11270.9
OK oK oK oK
KAT DEPREM i kAT DEPREM Li KAT DEPREM A KAT DEPREM i
x1 KE EXF 0.00523 x1 KE EXN 0.00557 YA KE EYF 0.01027 va KE EYM 0.01062
X2 KE EXF 0.00529 Xz KE EXN 0.00552 YB KE EYF 0.01032 YEB KE EYM 0.01058
X3 KE EXP 0.00523 X3 K& EXN 0.00557 YC KE EYP 0.01027 ¥C KE EYN 0.01062
X4 K& EXP 0.00523 X4 3 EXN 0.00557 Lis) K& EYP 0.01027 Yo K& E¥YN 0.01062
X5 KE EXF 0.00523 X5 KE EXN 0.00557 YE KE EYF 0.01027 YE KE EYM 0.01062
XE KE EXF 0.00529 XE KE EXN 0.00552 YF KE EYF 0.01032 ¥F KE EYM 0.01058
X7 KE EXP 0.00523 X7 K& EXN 0.00557 G KE EYP 0.01027 YG KE EYN 0.01062
Dort 0.00524 Dot 0.00556 Dort 0.01029 fort 0.0106
Toos [kN) | 142553 T (kM) | 142553 Tk (kM) | 142553 Tk [kN) | 142553
hi [rmm) 3500 hi [mm} 3500 hi [mm} 3500 hi [mm) 3500
Wi [kN} 11270.9 Wi [kN) 11270.9 Wi [kN) 11270.9 Wi [kN} 11270.9
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Tablo 37. ikinci Mertebe Etkileri

X1
X2
®3
x4q
X5
HE
X7

X1
X2
X3
x4q
X5
HE
X7

X1
X2
X3
xq
X5
X6
X7

K7
K7
K7
K7
K7
K7
K7

FEREERREER

K3
K9
K9
K3
K9
K9
K9

DEFREM

Hort
T (kM)
hi [mm}
Wi (kM)

DEFREM

Hort
T (kN
hi [mm]}
Wi [kN)

DEFREM

Dort
Tt (kN
hi [mm})
Wi [kN)

it}
0.00561
0.00567
D.005681
0.00561
0.00561
000567
0.00561

0.00562
132249
3500
11270.9

A
0.00591
0.00598
0.00591
0.00591
0.00591
000528
0.00591

D.00533
121972
3500
11270.9

A
000614
0.00622
0.00614
0.00614
0.00614
0.00622
0.00614

000816
111721
3500
11270.9

oK

oK

X1
X2
3
x4
X5
RE
X7

X1
X2
X3
x4
X5
RE
X7

=1
X2
X3
x4
X5
XE
X7

KAT
K7
K7
K7
K7
K7
K7
K7

FEEREAAEE

KAT
kg
K9
K9
K9
K9
K9
K9

DEFREM

Hore
Toas (kM)
hi [rmm}
Wi (kM)

DEFREM

Hore
T [N
hi [mm}
Wi [kN)

DEFREM

Hore
Ttadic [N
hi [mm})
Wi [kN)

&
0.00592
0.00592
0.00528
0.00592
0.00592
0.00532
0.00592

0.00596
132249
3500
112709

Fay|
0.00631
0.00624
0.00631
0.00631
0.00631
D.00624
0.00631

0.00623
121972
2500
11270.9

Fay|
0.00657
0.0065
0.00657
0.00657
0.00657
0.0065
0.00657

000655
111721
2500
112709

YA
¥B
e
o
YE
¥F
¥G

YA
¥B
wC
Yo
¥E
¥F
¥G

VA
¥B
wC
Yo
¥E
¥F
¥G

K7
K7
K7
K7
K7
K7
K7

FEREERREER

K3
K9
K9
K3
K9
K9
K9

DEFREM

Hort
T (kM)
hi [mm]}
Wi (kM)

DEFREM

Dot
T (kM
hi [mm]}
Wi [kN)

DEFREM

Dort
Tt (KN
hi [mm})
Wi [kN)

0.01075
0.01081
001075
0.01075
0.01075
0.01081
0.01075

0.01077
132249
3500
11270.9

L
0.01105
0.01112
0.01105
0.01105
0.01105
0.01112
0.01105

0.01107
121972
3500
11270.9

L
0.01122
0.01129
0.01122
0.01122
0.01122
0.01129
0.01122

0.01124
111721
3500
112709

oK

oK

YA
YB
Wi
¥o
YE
¥F
Y&

YA
¥B
¥C
YD
YE
¥F
YG

YA
¥B
¥C
¥
YE
¥F
YG

K7
K7
K7
K37
K7
K7
K37

FhERRAGER

K
K9
K9
K9
K9
K9
K9

DEFREM

T [kN)
hi [mm}
i (kN

DEFREM

Tt (kN
hi [mmj
Wi (KN}

&
0.01112
0.01106
o.01112
0.01112
0.01112
0.01106
0.01112

0.01111
132249
3500
11270.9

Fay|
0.01146
0.01139
0.01146
0.01146
0.01146
0.01132
0.01146

0.01144
121972
2500
11270.9

Fay|
0.01165
0.01157
0.01165
0.01165
0.01165
0.01157
0.01165

Q01182
111721
2500
11270.9

kel

kel
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Tablo 38. ikinci Mertebe Etkileri

X1
X2
X3
xaq
RS
X6
X7

X1
X2
X3
xaq
x5
X6
X7

X1
X2
X3
b
X5
X6
X7

KAT
K13
K10
K10
K10
K13
K10

K11l
K11l
K11
K11
K11l
K11l
K11

K12
K12
K12
Kiz2
K12
K12
K12

DEFREM

Hort
T [kN)
hi [mm]}
Wi (kM)

DEFREM

Dot
T (kN
hi [mm})
Wi [kN)

CEFREM

Hort
T (kM)
hi [mm})
Wi [kN)

A
000632
0.00639
0.00632
0.00632
000632
0.00639
0.00632

D.00634
101491
2500
11270.9

it}
0.00646
0.00654
0.00646
0.00646
0.00646
0.00654
0.00646

0.00648
91230
3500
11270.9

A
0.00645
0.00653
0.00645
000645
0.00645
0.00653
0.00645

3500
11270.9

OK

OK

=1
X2
X3
x4
RS
X&
X7

X1
X2
X3
x4
x5
X&
X7

X1
X2
X3
e
X5
X&
X7

KAT
K13
K10
K10
K10
K13
K10

KAT
K11
K11
K11
K11
K11
K11
K11

K12
K12
K12
Kiz
K12
K12
K12

DEFREM

Hore
T [kN)
hi frmm}
Wi [kN)

DEFREM

Hore
T [N
hi [mm})
Wi [kN)

CEPREM

Hore
Taaic (kM)
hi [mm})
Wi [kN)

Fay|
000677
0.00669
0.00677
0.00677
000677
0.00669
0.00677

000675
101491
2500
11270.9

&
0.00633
0.00685
0.00693
0.00693
0.00633
0.00685
0.00693

0.0069
91280
3500
112709

A
0.00693
0.00685
0.00693
0.00E833
0.00693
0.00685
0.00693

2500
11270.2

VA
¥B
wC
o
YE
¥F
WG

YA
¥B
wC
o
YE
¥F
WG

YA
¥B
wC
A~
YE
¥F
WG

KAT
K13
K10
K10
K10
K13
K10

K11
K11
K11
K11
K11
K11
K11

KAT
K12
K12
K12
Ki2
K12
K12
K12

DEFREM

Dot
T [kN)
hi [mm]}
Wi (k)

DEFREM

Dot
T (kM
hi [mm}
Wi [kN)

C'EFREM

Hort
T (KM
hi [mm})
Wi [kN)

L
0.01127
0.01124
0.01127
0.01127
0.01127
0.01124
0.01127

0.01129
101491
3500
11270.9

L
0.01125
0.01132
0.01125
0.01125
0.01125
0.01132
0.01125

0.01127
91280
3500
11270.9

fat}

0.01102

0.0111
0.01102
0.01102
0.01102

0.0111
0.01102

0.01104
21084
3500
11270.9

oK

oK

YA
YB
¥C
¥o
YE
¥F
¥G

YA
¥B
¥C
¥o
YE
¥F
¥G

YA
¥B
¥C
Vo
YE
¥F
YG

KAT
K10
K10
K10
K10
K10
K10

K11
K11
K11
K11
K11
K11
K11

K12
K12
K12
Kiz
K12
K12
K12

DEFREM

Tk [kN)
hi [mm}
Wi [kN)

DEFREM

T (kN
hi [mmj
Wi [kN)

CEPREM

T (kM)
hi [mmj
Wi (kM)

Fay|
0.01172
0.01164
0.01172
0.01172
0.01172
0.01164
0.01172

0.01163
101491
2500
11270.9

&
0.01171
0.01164
0.01171
0.01171
0.01171
0.01164
0.01171

0.01169
91280
2500
11270.9

A
0.0115
0.01142
0.0115
0.0115
0.0115
0.01142
0.0115

0.01147
81084
2500
11270.9

OK

OK
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Tablo 39. ikinci Mertebe Etkileri

X1
X2
X3
xq
X5
X&
X7

X1
X2
X3
Xg
X5
X&
X7

X1
X2
X3
x4
RS
X&
Ry

K13
K13
K13
K13
K13
K13
K13

K14
K14
K14
K14
K14
K14
K14

K15
K15
K15
K15
K15
K15
K15

C*EFREM

Lort
T [kN)
hi [mm}
Wi (kM)

DEFREM

T [kN)
hi [mm}
Wi [kN)

DEFREM

Hort
Ttk (kM)
hi [mm}
Wi (kM)

A
0.00669
0.00677
0.00669
0.00663
0.00669
0.00677
0.00669

0.00671
70906
3500
11270.9

i
0.00662
0.0067
0.00662
0.00662
0.00662
0.0067
0.00662

0.00664
61805
2500
112709

it |
0.0066
0.00669
0.0066
0.0066
000686
0.00669
0.0066

0.00662
52808
3500
11270.9

OK

OK

X1
X2
X3
xq
X5
X&
X7

X1
X2
X3
g
x5
X&
X7

X1
X2
X3
x4
S
X&
By

KAT
K13
K13
K13
K13
K13
K13
K13

K14
K14
K14
K14
K14
K14
K14

KAT
K15
K15
K15
K15
K15
K15
K15

C*EFREM

T [kN)
hi [mm}
Wi [kN)

DEFREM

T [kN)
hi [mm]}
Wi [kN)

DEFREM

Ttaws (kM)
hi [mm]}
Wi (kM)

A
0.00719
0.00711
0.00719
0.00719
0.00719
0.00711
0.00719

0.00717
70906
3500
112709

i
0.00713
0.00705
0.00713
0.00713
0.00713
0.00705
0.00713

0.00711
61805
3500
112709

it |
0.00713
0.00704
0.00713
0.00713
000713
0.00704
000713

00071
52808
3500
112709

OK

OK

YA
hi:]
¥C
Yo
YE
¥F
WG

YA
¥B
¥C
¥o
YE
¥F
VG

YA
hi:]
¥C
¥o
YE
¥F
G

K13
K13
K13
K13
K13
K13
K13

K14
K14
K14
K14
K14
K14
K14

K15
K15
K15
K15
K15
K15
K15

C*EFREM

Lort
T [kN)
hi [mm}
Wi (kM)

DEFREM

T [kN)
hi [mm]}
Wi [kN)

DEFREM

Hort
Tt (kM)
hi [mm]}
Wi (kM)

i
0.0112
0.01128
0.0112
0.0112
0.0112
0.01128
0.0112

0.01122
70906
3500
11270.9

i
0.01086
0.01094
0.01086
0.01086
0.01086
0.01094
0.01086

0.01082
61805
3500
11270.9

A
0.01057
0.01066
0.01057
0.01057
0.01057
0.01066
0.01057

0.0106
52808
3500
11270.9

YA
YB
WC
Yo
YE
¥F
WG

YA
¥B
¥C
¥o
YE
¥F
WG

YA
¥B
WC
Yo
YE
¥F
G

K13
K13
K13
K13
K13
K13
K13

K14
K14
K14
K14
K14
K14
K14

K15
K15
K15
K15
K15
K15
K15

DEFREM

Dort
T (kM)
hi [mm}
Wi (kM)

DEFREM

T [kN)
hi [mm]}
Wi [kN)

DEFREM

Dot
T (kM)
hi [mm}
Wi (kM)

A
0.01171
0.01162
0.01171
0.01171
0.01171
0.01162
0.01171

0.011628
70906
3500
11270.9

L
0.01138
0.01129
0.01138
0.01138
0.011328
0.01129
0.011328

0.01135
61805
3500
11270.9

A
0.0111
0.01101
0.0111
0.0111
00111
0.01101
0.0111

001108
52808
3500
11270.9

OK

OK
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Tablo 40. ikinci Mertebe Etkileri

X1
X2
X3
x4
x5
X&
by

X1
X2
X3
x4
x5
X&
by

X1
X2
X3
x4
x5
X&
by

K1e
Klg
K1g
Klg
K1&
Ki&
K1&

K17
K17
K17
K17
K17
K17
K17

Kig
Kig
K18
Kig
Kis
Kig
K18

CEFREM

fort
T [kM)
hi [mm}
Wi (kM)

CEFREM

fort
T [kM)
hi [mm}
Wi (kM)

CEFREM

fort
T [kM)
hi [mm}
Wi (kM)

fut}
0.00654
0.00663
0.00654
0.00654
0.00654
0.00663
D.00654

D.00656
43899
3500
11270.9

fut}
0.00646
0.00655
0.00646
0.00646
0.00646
0.00655
D.00646

D.00648
35064
3500
11270.9

11270.9

OK

OK

X1
X2
X3
x4
x5
X&
by

X1
X2
X3
x4
x5
X&
by

X1
X2
X3
x4
x5
X&
by

K1&
Klg
K1g
Klg
K1&
Ki&
K1&

K17
K17
K17
K17
K17
K17
K17

Kig
K1g
K18
K1g
K18
Kig
K1s

CEFREM

Hort
T [k}
hi [mm]}
Wi (kM)

CEFREM

Hort
T [k}
hi [mm]}
Wi (kM)

CEFREM

Hort
T [k}
hi [mm]}
Wi (kM)

fut}
000707
0.00652
0.00707
D.00707
000707
0.00699
[eReerier

D075
43899
3500
11270.9

fut}
0.007
0.00851
0.007
0.007
0.007
0.00691
D.007

000638
25064
3500
11270.9

11270.9

OK

OK

VA
YB
¥C
ki~
YE
¥F
G

VA
YB
¥C
ki~
YE
¥F
G

VA
YB
¥C
ki~
YE
¥F
G

K1&
Klg
K1&
Klg
K16
K1&
K16

K17
K17
K17
K17
K17
K17
K17

K18
K1g
K18
K1g
K18
Kig
K18

DEPREM

T [kN)
hi [mm})
i (kM)

DEPREM

T [kN)
hi [mm})
i (kM)

DEPREM

T [kN)
hi [mm})
i (kM)

iy
001022
0.01031
001022
0.01022
0.01022
0.01021
0.01022

0.01024
43859
3500
11270.9

iy
0.00984
0.00554
0.00984
0.00584
000984
000994
0.00984

0.00287
25084
3500
11270.9

11270.9

OK

OK

VA
VB
¥C
ki~
YE
¥F
G

VA
VB
¥C
ki~
YE
¥F
G

VA
VB
¥C
ki~
YE
¥F
G

K1&
Klg
K1&
Klg
K1&
Ki1&
K16

K17
K17
K17
K17
K17
K17
K17

K18
K1g
K18
K1g
K18
Kig
K18

DEPREM

fort
Teas [k}
hi [mm}
Wi (kM)

DEPREM

fort
Teas [k}
hi [mm}
Wi (kM)

DEPREM

fort
Teas [k}
hi [mm}
Wi (kM)

iy
0.01075
0.01066
0.01075
0.01075
0.01075
0.01066
0.01075

0.01073
43859
3500
11270.9

iy

0.01029

0.01032
0.01039
0.0103%
0.01039

0.0103
0.0103%

0.01036
5064
3500
11270.9

iy
0.01002
0.00954
0.01003
0.01002
0.01003
0.00994
0.01003

11270.9

OK

OK
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Tablo 41. Tkinci Mertebe Etkileri

X1
X2
X3
x4
X5
X6
X7

X1
X2
X3
x4
X5
X6
X7

KAT
K19
K19
K19
K19
K19
K19
K19

KAT
K20
K20
K20
K20
K20
K20
K20

DEPREM
EXP
EXP
EXP
EXP
EXP
EXP
EXP

Hort
s [kN)
hi (mm)
Wi [kN)

DEPREM
EXP
EXP
EXP
EXP
EXP
EXP
EXP

Aort
ik [kN)
hi (mm)
Wi [kN)

A
0.00628
0.00637
0.00628
0.00628
0.00628
0.00637
0.00628

0.00631
17551
3500

112709

A
0.00602
0.00612
0.00602
0.00602
0.00602
0.00612
0.00602

0.00605
8853
3500

11270.9

CK

X1
X2
X3
x4
X5
X6
X7

X1
X2
X3
x4
X5
X6
X7

KAT
K19
K19
K19
K19
K13
K19
K19

KAT
K20
K20
K20
K20
K20
K20
K20

DEPREM
EXN
EXN
EXM
EXM
EXN
EXN
EXN

Hort
Tt [kN)
hi (mm)
Wi [kN)

DEPREM
EXN
EXM
EXN
EXN
EXN
EXN
EXN

Aot
Tt [kN)
hi (mm)
Wi [kN)

A
0.00683
0.00674
0.00683
0.00683
0.00683
0.00674
0.00683

0.0068
17551
3500
112709

A
0.00657
0.00648
0.00657
0.00657
0.00657
0.00643
0.00657

0.00655
8853
3500

11270.9

CK

110

YA
YB
¥C
YD
YE
YF
G

YA
YB
¥C
YD
YE
YF
¥G

KAT
K13
K19
K1g
K19
K13
K19
K19

KAT
K20
K20
K20
K20
K20
K20
K20

DEPREM
EYP
EYP
EYP
EYP
EYP
EYP
EYP

Dort
Tt [kN)
hi (mm)
Wi [kN)

DEPREM
EYP
EYP
EYP
EYP
EYP
EYP
EYP

bort
i [kN)
hi (mm)}
Wi (kM)

A
0.00917
0.00926
0.00917
0.00917
0.00917
0.00926
0.00917

0.00919
17551
3500

112709

A
0.00873
0.00882
0.00873
0.00873
0.00873
0.00882
0.00873

0.00875
8853
3500

11270.9

CK

YA
¥B
¥C
YD
YE
YF
YG

YA
¥B
¥C
YD
YE
YF
¥G

KAT
K13
K19
K19
K19
K13
K19
K19

KAT
K20
K20
K20
K20
K20
K20
K20

DEPREM
EYN
EYN
EYN
EYN
EYN
EYN
EYN

Dot
Ttk [kN)
hi [mm)
Wi [kN)

DEPREM
EYN
EYN
EYN
EYN
EYN
EYN
EYN

Dot
Ttk [kN)
hi [mm)
Wi [kN)

A
0.00972
0.00963
0.00972
0.00972
0.00972
0.00963
0.00972

0.00969
17551
3500

112709

A
0.00928
0.00918
0.00928
0.00928
0.00923
0.00913
0.00923

0.00925
8853
3500

11270.9

OK




Gorildiigii iizere, 20 Katli betonarme yapmin TBDY 2018 g¢ercevesinde,
dayanima gore tasarim kurallar1 uyarinca deprem kontrolleri yapilmis ve i¢ kuvvetler

belirlenerek, tasiyici sistem donati se¢imi ve boyutlandirilmasina gelinmistir.
Kiriglerin boyutlandirilmast;

Kiriglerin boyut ve donatilarinin net tayini ve TS 500 ve TBDY 2018 uyarinca
saglamas1 gereken kosullara iligkin olusturulan exceller asagida, verilmistir.

Boyutlandirma, donat1 ve kontroller, siinek kiris olacak sekilde yapilmistir.
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Elemanin Boyutlandirima Trd

Tablo 42. Kiris Donatilandirma Tiiri

Dikddrtgen Kesitli Kirislerde Dengeli Donati Orani

” : Celik Seton 14 15 17 k, k3 Es fE&m fyd= fyk/1.15
Kirisler Nd Ac fck Tiir yme=14| yme=1.5 yme=1.7

K1 34 600000 50 KIRIS 420 25 (25/30 | 0.02196 | 0.02045563 | 0.018084373 | 0.85 0.85 | 200000 |33.33333| 434.78
K2 34 600000 50 KIRIS 420 30 (30/37 (0.025421| 0.02372671 | 0.020935328 | 0.82 0.85 | 200000 |33.33333| 434.78
K3 34 600000 50 KIRIS 420 35 (35/45 |0.028573| 0.02666843 | 0.023530968 | 0.79 0.85 200000 |33.33333| 43478
K4 34 600000 50 KIRIS 420 40 C40/50 |0.031415| 0.02932081 | 0.0258713 0.76 0.85 200000 |33.33333| 43478
K5 34 600000 50 KIRlS 420 45 C45/35 |0.033947| 0.03168383 | 0.027956322 | 0.73 0.85 200000 |33.33333| 43478
Kb 34 600000 50 KIRlS 420 30 C50/60 |0.036169| 0.03375751 | 0.025786036 | 0.70 0.85 200000 |33.33333| 43478
K7 34 600000 30 KIRIS 420 35 (55/67 |0.051768| 0.04831652 | 0.042632578| 0.79 0.98 | 200000 |33.33333| 43478
K8 34 600000 50 KIRIS 420 60 C60/75 |0.055759| 0.05204216 | 0.045919555 | 0.78 0.98 | 200000 | 33.33333| 434.78
K9 34 600000 50 KIRIS 420 70 70/85 (0.062551| 0.05838063 | 0.051512321| 0.75 0.98 | 200000 |33.33333| 434.78
K10 34 600000 50 KIRIS 420 80 CB0/95 | 0.06958 | 0.0649415 |0.057301325| 0.73 0.98 | 200000 |33.33333| 434.78
K11 34 600000 50 KIRIS 500 25 C25/30 |0.017206| 0.01605893 | 0.014165643 | (.85 0.85 200000 |33.33333| 43478
K12 34 600000 50 KIRlS 500 30 C30/37 |0.019918| 0.01859057 | 0.016403445 | (.82 0.85 200000 |33.33333| 43478
K13 34 600000 50 KIRlS 500 35 (35/45 |0.022388| 0.0208955 |0.018437206| 0.79 0.85 200000 |33.33333| 43478
K14 34 600000 30 KIRIS 500 40 C40/50 |0.024615| 0.02257371 | 0.020270924| 0.76 0.83 200000 |33.33333 | 43478
K13 34 600000 30 KIRIS 500 45 (45/55 |0.026558| 0.02482521 | 0.021504601| 0.73 0.83 200000 |33.33333 | 43478
K16 34 600000 30 KIRIS 500 30 C50/60 |0.02833%| 0.02645 |0.023338235| 0.70 0.83 200000 |33.33333 | 43478
K17 34 600000 30 KIRIS 500 35 55/67 |0.035181| 0.03283579 | 0.028572752| 0.79 0.83 200000 |33.33333 | 43478
K18 34 600000 50 KIRIS 500 60 C60/75 |0.037894| 0.03536743 | 0.031206555 | 0.78 0.85 | 200000 |33.33333| 434.78
K19 34 600000 50 KIRIS 500 70 70/85 (0.042508| 0.039675 |0.035007353| 0.75 0.85 | 200000 |33.33333| 434.78
K20 34 600000 50 KIRIS 500 80 CB0/95 |0.047286| 0.04413371 | 0.038941513 | 0.73 0.85 200000 |33.33333| 43478
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Tablo 43. Kiris Dengeli Kirilma Kontrolii

. R N o BasingBlogu | Dengelikiima | Dengalikirima | Dengeli Kirima Aninda

Tasarm Mot Tasanm Kesme | Kiriy G s Yuse "B%t?n Faydal kel fok (fyk (Mpa) Etriye Araligi: s [mm]| K Derinig Aninda Tarafsiz | Aninda Basing Blogu| Basing BlogunSinr | cmas | NOT

Md (Nmm) Kuvvti: Vel N hw h Orts: d = S - A
2 ¢ |Eksenin Derinligi:ch|  Derinlgi a Derinligi: amax

23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743130 118760 430 600 40 360 30 300 100 0.011876|3.335304|3.923886|  324.7038824 276 1548235294 | 1821453 OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118760 430 600 40 360 30 300 100 0.011876|3.335304|3.923886|  324.7038824 176 154.835094 | 1821453 OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118760 450 600 40 560 50 300 100 0.011876|3.335304|3.923886| 3247058824 176 154.8235094 (1821453 OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118780 430 600 4 360 30 300 100 0.011876|3.335304| 3.923886|  324.7053824 275 154.8235294  |1B2.1453) OK
23743150 118760 430 600 4 360 30 300 100 0.011876|3.335304|3.923886|  324.7038824 276 154.8235294 | 1821453 OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118760 450 600 40 360 50 500 100 0.011876|3.335304|3.923886|  324.7058824 176 154.8235094 | 1821453 OK
23743150 118780 450 600 40 360 30 300 100 0.011876|3.333304|3.5923886|  324.7058824 275 154.8235294  |1B2.1453) OK
23743150 118760 450 600 40 360 50 500 100 0.011876)3.335304|3.923886|  324.7058824 176 154.8235094 | 1821453 OK

113




Tablo 44. Kiris, Cekme ve Basing Donatis1 Alani

Denge Durumunda | Denge Durumunda Beton Tasarim Basing Donatisndaki Tasanim Momentinden Kalan | Denge Durumu Momenti| Tasarnim Momentiile Olu_;an Cekme Bolgesindeki Toplam
Beton Blogundaki | Blogunun Tasiyahilecegi |Momentinden Kalan Gerime: 68 Moment Mds icin Gerekli Donatr | icin Gereken Cekme | Farkian Cekme Bilgesine Ilave Donats Alant: As mm)

Kuwvet: Fc Moment: Mdc Moment: Mds Alani (Basing Bolgesi): As' Donati Alani: Asl Edilecek Donati Alanr: As2

1574000 852629176.5 -928886026.5 -5516.384885 323.8206396 4540.2 -4108.534348 431.6656521
1574000 852629176.5 -928886026.5 -5516.384885 323.82063%96 4540.2 -4108.534348 431.6656521
1974000 952629176.5 -928886026.5 -5516.384885 3238206396 4540.2 -4108.534348 431.6656521
1574000 852629176.5 -928886026.5 -5516.384885 323.8206396 4540.2 -4108.534348 431.6656521
1574000 852629176.5 -928886026.5 -5516.384885 323.82063%96 4540.2 -4108.534348 431.6656521
1974000 952629176.5 -928886026.5 -5516.384885 3238206396 4540.2 -4108.534348 431.6656521
1574000 852629176.5 -928886026.5 -5516,384885 323.82063%96 4540.2 -4108,534348 431.6656521
1574000 852629176.5 -928886026.5 -5516.384885 323.82063%96 4540.2 -4108.534348 431.6656521
1974000 952629176.5 -928886026.5 -5516.384885 3238206396 4540.2 -4108.534348 431.6656521
1574000 852629176.5 -928886026.5 -5516,384885 323.82063%96 4540.2 -4108,534348 431.6656521
1574000 852629176.5 -928886026.5 -5516.384885 323.82063%96 4540.2 -4108.534348 431.6656521
1974000 952629176.5 -928886026.5 -5516.384885 3238206396 4540.2 -4108.534348 431.6656521
1574000 852629176.5 -928886026.5 -5516,384885 323.82063%96 4540.2 -4108,534348 431.6656521
1574000 852629176.5 -928886026.5 -5516,384835 323.8206396 4540.2 -4108.534348 431.6656521
1974000 952629176.5 -928886026.5 -5516.384885 3238206396 4540.2 -4108.534348 431.6656521
1574000 852629176.5 -928886026.5 -5516,384885 323.82063%96 4540.2 -4108,534348 431.6656521
1574000 852629176.5 -928886026.5 -5516.384885 323.82063%96 4540.2 -4108.534348 431.6656521
1974000 952629176.5 -928886026.5 -5516.384885 3238206396 4540.2 -4108.534348 431.6656521
1574000 852629176.5 -928886026.5 -5516,384885 323.82063%96 4540.2 -4108,534348 431.6656521
1574000 852629176.5 -928886026.5 -5516.384885 323.82063%96 4540.2 -4108.534348 431.6656521
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Tablo 45. Kiris, Donat1 Oranlar1 Kontrolleri

, Ust Sinir Donats Oran: pax ,
Alt Sinir Donat Kontrolleri: p=As/bdw Donat imirOran: p-p=pmax Dengeli donati orani: b
Cekme donatist orant: p Basing donatist orani: [

p As bw d | pmn | fitd | fyd ks bw d p As | bw d 0| pp | Dmax k 3 fd | fyd ]

0.001713|431.6657| 450 | 560 |0.003036|1.649915|434.7826| OK |431.6657) 450 | 3560 |0.001713|323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826)  0.021782333

0.001713431.6657| 450 | 560 |0.003036|1.649915|434.7826| OK |431.6657| 430 | 560 |0.001713(323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826) 0.021782353

0.001713|431.6657 450 | 560 |0.003036|1.649916|434.7826) OK |431.6657| 450 | 560 |0.001713|323.8206) 450 | 560 |0.001285|0.000428)0.001436| 0K 0.7 07 |33.33333|434.7826) 0.021782333

0.001713431.6657| 450 | 3560 |0.003036|1.649910|4347826| OK |431.6657) 430 | 560 |0.001713(323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826)  0.021782353

0.001713|431.6657 450 | 560 |0.003036|1.649916|434.7826) OK |431.6657| 450 | 560 |0.001713|323.8206) 450 | 560 |0.001285|0.000428)0.001436| 0K 0.7 07 |33.33333(434.7826| (0.021782353

0.001713431.6657| 450 | 560 |0.003036|1649910|434.7826| OK |431.6657) 450 | 3560 |0.001713|323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826)  0.021782333

0.001713]431.6657 450 | 3560 |0.003036|1.649915|434.7826| Ok |431.6657| 430 | 560 |0.001713(323.8206| 430 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826) 0.021782353

0.001713|431.6657| 450 | 560 |0.003036|1.649915|434.7826| OK |431.6657) 450 | 3560 |0.001713|323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826)  0.021782333

0.001713] 4316657 450 | 560 |0.003036|1.649915|434.7826| OK |431.6657| 430 | 560 |0.001713(323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826) 0.021782353

0.001713|431.6657| 450 | 560 |0.003036|1.649916(434.7826| OK |431.6657| 450 | 560 |0.001713|323.8206) 450 | 560 |0.001285|0.000428)0.001436| OK 0.7 07 |33.33333|434.7826) 0.021782333

0.001713431.6657| 450 | 3560 |0.003036|1.649910|4347826| OK |431.6657) 430 | 560 |0.001713(323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826)  0.021782353

0.001713|431.6657 450 | 560 |0.003036|1.649916|434.7826) OK |431.6657| 450 | 560 |0.001713|323.8206) 450 | 560 |0.001285|0.000428)0.001436| 0K 0.7 07 |33.33333|434.7826) 0.021782333

0.001713431.6657| 450 | 560 |0.003036|1649910|434.7826| OK |431.6657) 450 | 3560 |0.001713|323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826)  0.021782333

0.001713|431.6657| 450 | 560 |0.003036|1.649916|434.7826) OK |431.6657| 450 | 560 |0.001713|323.8206) 450 | 560 |0.001285|0.000428)0.001436| 0K 0.7 07 |33.33333(434.7826| 0.021782353

0.001713|431.6657| 450 | 3560 |0.003036|1.649915|434.7826| OK |431.6657 430 | 3560 |0.001713(323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 0.7 |33.33333|434.7826) 0.021782353

0.001713431.6657| 450 | 3560 |0.003036|1.649910|4347826| OK |431.6657) 430 | 560 |0.001713(323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826)  0.021782353

0.001713|431.6657 450 | 560 |0.003036|1.649916|434.7826) OK |431.6657| 450 | 560 |0.001713|323.8206) 450 | 560 |0.001285|0.000428)0.001436| 0K 0.7 07 |33.33333|434.7826) 0.021782333

0.001713431.6657| 450 | 560 |0.003036|1649910|434.7826| OK |431.6657) 450 | 3560 |0.001713|323.8206| 450 | 560 |0.001285)0.000428|0.001436) OK 0.7 07 |33.33333|434.7826)  0.021782333

0.001713|431.6657| 450 | 560 |0.003036|1.649916|434.7826) OK |431.6657| 450 | 560 |0.001713|323.8206) 450 | 560 |0.001285|0.000428)0.001436| 0K 0.7 07 |33.33333(434.7826| 0.021782353

0.001713]431.6657 450 | 560 0.003036]1.649915]434.7826| OK |431.6657| 430 | 560 [0.001713(323.8206| 450 | 560 |0.001285]0.000428/0.001436) OK 0.7 07 |33.33333|434.7826) 0.021782333
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Tasarim Kesme Kuvveti Sinir Kontrolleri (T5500)

Tablo 46. Kiris Kesme Giivenligi Kontrolii

Kesme Donatist Hesabi

Max Tasarim Kesme Kuvveti . Donatisiz Betonun Kesme Dayanimi (Nd=0 olarak cozdlmistir) Ver<Vd: Kesme Donatisi Hesabi
Tasarim Kesme Kuwveti Vd [N)

MaxVd (N) |  fed Ac f cekme ve basingta | fetd Ac Nd :0.07, Eksg Asw vd 5 fywd d
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
18438000 |33.33333| 600000 | 118760 0K 643469.7233 | 1.6499158 600000 34 0.07 4877642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1843000 |33.33333| 600000 | 118760 0K 643469.7233 | 1.6499158( 600000 34 0.07 4877642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1843000 |33.33333| 600000 | 118760 0K 643469.7233 | 1.6499158( 600000 34 0.07 4877642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1843000 |33.33333| 600000 | 118760 0K 643469.7233 | 1.6499158( 600000 34 0.07 48.77642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1843000 |33.33333| 600000 | 118760 0K 643469.7233 | 1.6499158( 600000 34 0.07 48.77642857 118760 100 434,78 360
1843000 |33.33333| 600000 | 118760 0K 643469.7233 164535158 600000 34 0.07 43.77642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1843000 |33.33333| 600000 | 118760 0K 643469.7233 | 1.6499158 600000 34 0.07 48.77642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1848000 |33.33333| 600000 | 118760 oK 643469.7233 1.6499158 | 600000 34 0.07 43.77642857 118760 100 434,78 360
1843000 |33.33333| 600000 | 118760 0K 643469.7233 | 1.6499153 [ 600000 4 0.07 48.77642857 118760 100 434,78 560
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TBDY 2018 Sineklik Dizeyi Yiksek Kirislerin Kontroller

Tablo 47. TBDY 2018 Kiris Kontrolleri

Enkesit Kosullan Boyuna Donati Kogullan Enina Danat Kogullar Kiriserin Kesme GvenliZ
bw{mm) s | toseme Drekmemesree | fetd | fyd Qeopune ey 5 Ve | Vr | Vdy |Mpi=LoMri|MpLami| Ln | bw | d | fck
a0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%916| 4347826  OK 1 0K 1 0€ | 100 | 0K |109262.7|314824.6 118760 | 23743150 | 23743130 | 5000 | 450 | 3560 | 30 0K
a0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%916| 4347826  OK 1 0K 1 0€ | 100 | 0K |109262.7|314824.6 118760 | 23743150 | 23743130 | 5000 | 450 | 3560 | 30 0K
a0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%916| 4347826  OK 1 0K 1 0€ | 100 | 0K |109262.7|314824.6 118760 | 23743150 | 23743130 | 5000 | 450 | 3560 | 30 0K
a0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%916| 4347826  OK 1 0K 1 0€ | 100 | 0K |109262.7|314824.6 118760 | 23743150 | 23743130 | 5000 | 450 | 3560 | 30 0K
a0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%916| 4347826  OK 1 0K 1 0€ | 100 | 0K |109262.7|314824.6 118760 | 23743150 | 23743130 | 5000 | 450 | 3560 | 30 0K
a0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%916| 4347826  OK 1 0K 1 0€ | 100 | 0K |109262.7|314824.6 118760 | 23743150 | 23743130 | 5000 | 450 | 3560 | 30 0K
a0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%916| 4347826  OK 1 0K 1 0€ | 100 | 0K |109262.7|314824.6 118760 | 23743150 | 23743130 | 5000 | 450 | 3560 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
&0 ) o€ 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK i 0K i 0€ | 100 | OK |109262.7|314824.6) 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
a0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%916| 4347826  OK 1 0K 1 0€ | 100 | 0K |109262.7|314824.6 118760 | 23743150 | 23743130 | 5000 | 450 | 3560 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
&0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.64%915| 4347826  OK 14 0K 14 0€ | 100 | OK |109262.7|314824.6 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
a0 ) 0K 600 | 160 | OK OF | 0.00171296 | 1.643915| 4347826  OK 1 0K 1 0€ | 100 | OK |109262.7|314824.6) 118760 | 23743130 | 23743130 | 5000 | 430 | 360 | 30 0K
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fck=C= 50 Nimm? (Mpa.] (beton silindirik karakteristik mukavemeti) Lb=max | 0,12 " fyd/fotd * @: 20" @ } (donat gaps 32 < @ =< 40 mm arasinda cldudunda Lb * 100/ ( 132 -3 ) olmah. |
fyk=5= 500 W/mm? {Mpa.} (boyuna donati igin gelik akma mukavemeti)
s = 115
fyd = 500 7 115 = 4378 Nmm?
Tme = 15
fotk=0.35"fck= 035 "V 50 = 24748 Nmm?
fotd =fotk / 1, = 24740 | 16 = 18400 Nimm?
8 s g - = e
5em 5 5 cm 5 5om
T T T
K :
N / N ’ 4l N
8 N / N i / N

N i / N 5 9 N
. / i |
2'h= 12 om |, B0 cm |, 2'h= 120 om | 2h= 120 om I, 20 em |, 2%h= 120 em | 2'h= 120 em L 260 o
etriye siklagima balgesi | ota blge T etriye siklagtirma béigesi etriye siklagtima béigesi | orta bélge T etriye siklagtirma béigesi etriye siklatirma balgesi | orta baige
80 om Lsn= 500 cm 80 om Len= 500 em 8 om Lsn= 500 om
_’r | 126 =t 125 L
L 125 ; | 125 L 'I ’I
’| q i ’| 330 L @B L= 30 em
330 i @14 | = 330 em ] 1
j ! 910 214 = 910 om . i
@14 L= 838 om | H !
I T . 23
1 § 233 | ' 23 7 7
P bl ]
AT — T = N\
7 ] r }
/ | : : : Bﬁ\
o4 1= o ! i ! 385 214
-10 10 10 ! H 10
* * T 352 214 1= 848 J[ #* ’i’ 1
@14 L= 701 em H [ | 214
I | H 640 @14 L= 640 i
[0 aia 1= ;;’g 330 o4 1= o
| 125 : ! 125 ] | 125 i : 125 [
T f G 4 L] I 1

Sekil 46. Kiris, Boyuna Donat1 Uzunluk Hesabi, 80x80 Kolon
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Tamm TS 500 TBDY-2018
mir B =00 mo Z50rrm

M b B i * P g B i * 1o
mim h F00vwm ; 2~ bf Z00mwm ;. 3 " hf

L7 10 ( Baskt ) : L7 12 (kenar)

min h (sehim hesab: gersktirmey=nd |1 | 15 (e )t L7 5 { konsol )

max h 3.5 * buww
min Lo 2" h
min L= Lnia
min { Lb1 + Lb2 ) 040" 1lb+= 12 " @ ). (b . 50" & (LbZ = O is=)}
max so a7
maoe sc G/ 48 - @ 150 mm G/ 48~ @ 150 mm
i g1 0,8 * fobd | fyd
mim o2 0.5 * fobd J fyd
0,25 " ob ; 0,02 0.0z
Y] D3"pl1 . (D5l (DIS=1_1a .2 wve2a})
e1ra
1= mm 12 mm
o
20 mm (ic ) : 25 mon o
bl = 177 pLrmm Ln= 5000 mm
sanima bal.etriye orta boletri sarima bol_etri +
12 S 112 10 S14r 277 12 S1Er 112
Ln/4a= 1250 mowmn =0k L i 4 = 1250 mmn
Pl
14 Z2-h 1200 o 2-h 1200 mm
- =1
|
=
= |||
e
=1
2 1 [
) @ = @4 1
=14 @14
kiris = dhg kirig
E
—? j hf = 18 mm -1
\’f"- [= 4
. 200 mm h=| 800 em mn
g,
jﬂ': 48  mm
:I ,g_n..l
Beton we donat: sartlan sanima bSigesi etrive aralign
50 MMmME (Mpa. ) (beton silindirik karakteristik muksenmeti) sc=df4= 554 4 138 mm
500 MM (Mpa.) (boyuna donat gelik akma muscawemeti) se=8"@= 2 " 14 = 12 mm
500 M= (Mpa.) (enine (etriye) donat gelik akma mukeneemeti) sc = 150 man
Sc = S Fywed £ (0.3 " foid " b ) = 308 - 435 N O3 1.85 450 )}= 601 mm
s 1.5 = 333 MNmme secilecek =sc = 112 mm
5
¥ 1.15 = sanima bSinesi etrive sralifj
500 4 1.15 sc=df2= 554 [ =2 = 277 mm
“ fick o35 so = Asw ™ fywed £ (0.3 " foid " b ) = 308 - 435 N 0.3 1.85 450 j= 801 mm
Yo = 24T

(OLI2 " fypd =~ & 7 Fotd )

20" &

(32 < @ =< 40 ise 100/ { 132 - @& } ile carpiir. }
554 mm

d=h-d

s=gilecek =o= 277 mm

Sekil 47. Kiris, Etriye Araligi
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Tablo 48. Kiris, Etriye Hesab1, 80x80 Kolon

fck=C=

50

fyk=S (boyuna donat icin)=

500

500

fywk=S (etriye donatisi icin)=

15

1,15

33,33333333

434, 7826087

4347826087

2 474873734

1,649915823

]

14

14

n etriye kol sayisi=

2

bw (kiris genislidi)=

d' (pas payl)=

0,04

d (kiris faydal ylkseklik)=

h (kiris yaksekligi)=

0.6

a (kolon genigligi)=

0,8

55

79

d(1,4g+1,6qg) (mesnet aksindaki kesme kuvveti) =

1800

d(g+g+e) (mesnet aksindaki kesme kuvveti) =

500

d(g+g+e) icin moment sifir mesafesi =

2,39

d=Vd(g+qg+e)*(mesafe-a/2-d)/mesafe (kolon ylztinden d uzakliktaki kesme
kuvveti)=

2991631799

d=Vd(1,4g+1,6q)-Pd(1,4g+1,6q)*(a/2+d) (kolon yizinden d uzakliktaki kesme
kuvveti)=

1724,16

max Vd (kolon yizinden d uzaklikta)=

172416

d(2h)=Vd(1,4g+1,6q)-Pd*(a/2+2*h) (kolon yizinden 2h uzakliktaki kesme
kuvveti)=

16738

1=0,22*fcd"bw*d=

1848

cr=0,65"fctd"bw*d=

270,2562118

d=0,22fcd"bw*d ise kesit uygun ; Vd=0,22fcd*bw*d ise kesit artir

kesit uygun

d>Vcr ise etriye hesabi gerekli ; Vd<Vcr ise minimum etriye yeterli
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Tablo 49. Kiris, Etriye Hesab1, 80x80 Kolon

Asw=n"r* Qit?/4= 307,8760801
i 324

432

324

432

Mpit=1 4*Asia*fyd*(d-d') 102,5530435

Mpia=14*Asia*fyd*(d-d') 136,7373913

Mpji=1,4*Asju*fyd*(d-d 102,5530435

)

Mpja=1,4"Asja*fyd*(d-d') 136,7373913
dy=Pd(g+q)*in/2= 137,65
e=Vdy+(Mpiia+Mpja)/ln= 185,358087
e=Vdy+(Mpia+Mpja)/In= 185,358087

185,358087

= = 202332318

+Vg+Vg ;\.n"eﬂa:2 +\Vg+Vq = Ve ise yeni

e + \g+Vq < Ve ise yeni Ve=Ve™ > 185353087

185,358087
e<0,22*fcd*bw™d ise kesit uygun ; Ve=0,22*fcd*bw*d ise kesit artir kesit uygun
e-Vdy= 4785808696
dE= 1724 16

0,5*Vd E= 862,08
c=0,8"\cr= 216,2049694
ed=Ve-Pd{g+q)*d= 154558087

E=Ved-Vc= -61,64688246
d vd= 1724 16
v=Vd vd -Vc= 1507,955031

sk=Asw*fywd*d/max(VwE Vwv)= 4 971045622

sk=d/4 14

sk=8*Gt(boy.don.) 11,2

sk=15cm. 15

sk=Asw*fywd/(0,3*fctd*bw)= 60,09696728

sarlma bélgesi sk= 4
e 2h=Ve-Pd(g+q)*2*h= 119,358087

E=Ve 2h-Vc= -96 84688246
dv2h=V-Pd(1,4g+1,6q)*(a/2+2*h)= 1673,6
v=Vd v2h -Vc= 1457 395031

so=Asw*fywd*d/max(VwE;Vwv)= 5,143501313

so=d/2 (Vd==3"Vcr)

so=d/4 (Vd=3"Vcr) 14

so=Asw*fywd/(0, 3*fctd*bw) 60,09696728

orta bolge so= 5 cm.

SARILMA BOLGESI 214 /4 cm.

ORTA BOLGE 214 /5 cm.
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fok=C= 50 Mmn? (Mpa.} (beton silindirik karakteristik mukavemeti) Lb = max (0,12 fyd/ fotd * @:20* @ | (donati gap: 32 < @ =< 40 mm arasinda oldugunda Lb * 100/ { 132- ) olmals. )
frk=5= 500 N/mm? (Mpa.} (boyuna donatr igin pelik skma mukavemeti)
tm= | 115
fyd= 500 !/ 11§ = 43478 Nimm®
e = 15
fotk=D35"fok= 035 "V 50 = 24740 Nmm?
fod=fotk/71.= 24748 / 15 = 16489 Nmm®
pSem ) 5 A5 em . ) 5 Jp5 em
gk N 5 ¥ N 5 % N
HE \\ ! // i \\ é // : \\
b v i i V4 H
" ' ' 1
2*h= 120 em 260 em |, 2*h= 120 em | 2°h= 120 em 260 com |, 2h= 120 em | 2*h= 120 em 260 cm !
[etriye sikiasuma blgesi 1 orta baige 1 etriye siklastirma béigesi etriye siklastirma béigesi | ona béige 1 etriye sikiastirma baigesi etriye siklagtrma balgesi 1 orta béige |
50 cm Lsn=__ 500 cm 50 cn Lsn= 500 cm 50 cm Lsn= 500 cm H
1 1 125 125 L !
H 125 L 125 B L 126 L 'I ' |
d ’I 1 7 ‘I 300 ! @184 | |= 300 om
300 i @14 | L= 300 om ] T
H T 850 o4 L= 850 cm . i
@14 L= 778 em T H H !
28 1 H . -]
1 il 208 | ! 203 7 71
' ] b I !
|
T ' ; ] :
| H ' H 65
@14 L= 821 H ' ' H 3652 @14
20 ! 20 2 i ; 20
A i T 352 @14 L= =88 1 % * 1
@14 L= 671 _em H . H o4
T H . 640 @14 L= 640 H
t :
| ! 1
300 o4 L= 300 200 o4 L= :1?_0
1 1 H !
| 128 g j 125 | L 128 ] i 125 l
T a A ] A

Sekil 48. Kiris Boyuna Donat1 Uzunluk Hesab1, Kolon 50x50
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Tablo 50. Kiris, Etriye Hesab1, 50x50 Kolon

fck=C=

50

fyk=S (boyuna donat icin)=

500

500

fywk=S (etriye donatisi icin)=

15

1,15

fcd=Cly...

33,33333333

fyd=5/me

434, 7826087

434,7826087

2 474873734

1,649915823

im (kolon yizinden yizine kiris boyu)=

5

@t (en kiiclk boyuna donati capi)=

14

Ot (etriye capi)=

14

n etriye kol sayisi=

2

bw (kiris genisligi)=

d' (pas payi)=

0,04

d (kiris faydal ylkseklik)=

06

0,5

Pd(g+q)=

55

Pd(1,49+1,6q)=

{9

d(1,4g+1,6q) (mesnet aksindaki kesme kuvveti) =

1850

d(g+g+e) (mesnet aksindaki kesme kuvveti) =

1000

d(g+g+e) icin moment sifir mesafesi =

239

d=Vd(g+qg+e)*(mesafe-a/2-d)/mesafe (kolon yizinden d uzakhktaki kesme
kuvveti)=

661,0878661

d=Vd(1,4g+1,6q)-Pd(1,4g+1,6q)*(a/2+d) (kolon yizinden d uzakliktaki kesme
kuvveti)=

1786,01

max Vd (kolon yiziinden d uzaklikta)=

1786,01

d(2h)=Vd(1,4g+1,6q)-Pd*(a/2+2"h) (kolon yiiziinden 2h uzaklktaki kesme
kuvveti)=

173545

r=0,22*fcd"bw*d=

1

1848

cr=0,65"fctd*bw*d=

270,2562118

d=0,22fcd"bw*d ise kesit uygun ; Vd=0 22fcd"bw*d ise kesit artir

kesit uygun

d=\cr ise etriye hesabi gerekli ; Vd<Vcr ise minimum etriye yeterli
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Tablo 51. Kiris, Etriye Hesab1, 50x50 Kolon

Asw=n*rn*@2/4= 3078760801 mm?.
IAsili= 324 mm2.
IAsia= 432 mmz.
IAsj0= 324 mm2.
IAsja= 432 mm?2.
HMpit=14*Asit*fyd*(d-d')= 102,5530435 KNm.
|Mpia=1 A*Asia*fyd*(d-d')= 136,7373913 KNm.
[IMpju=1,4*Asju*fyd*(d-d')= 102,5530435 KNm.
{[Mpia=1,4*Asja*fyd*(d-d')= 136,7373913 KNm.
\Vdy=Pdi{g+q) /2= 1375 KN.
Ve=\/dy+(Mpita+Mpja)/in= 185 358087 KN.
Ve=\/dy+(Mpia+Mpji)/In= 185,358087 KN.
Ve= 185,358087 KN.
e + Vg+Vg = 2447 097566 KN.
Ve + Vg+Vq = Ve ise yeni Ve=Ve ™ + Vg+Vq Ve - + Vg+Vq = Ve ise yeni 185 358087 KN
WVe=Ve ’
Ve= 185,358087 KN.
Ve<0 22*fcd*bw*d ise kesit uygun ; Ve=0 22*fcd*bw*d ise kesit artir kesit uygun
Ve-Vdy= 4785808696 KN.
vd E= 1786,01 KN.
10,5*vd E= 893,005 KN.
Ve=0, 8"Ver= 216,2049694 KN.
Ved=\e-Pd(g+q)*d= 154 558087 KN.
Vw E=Ved-Vc= -61,64688246 KN.
vVd vd= 1786,01 KN.
Vw v=Wd vd V= 1569,805031 KN.
lsk=Asw*fywd*d/max(VwE;Vwv)= 4 775187432 cm.
llsk=d/4 14 cm.
{lsk=8"Git(boy.don.) 11,2 cm.
lsk=15-:m. 15 Cm.
llsk=Asw*fywd/(0,3"fctd"bw)= 60,09696728 cm.
lsarllma bélgesi sk= 4 CIm.
{IVe 2h=Ve-Pd(g+q)*2*h= 119,358087 KN.
IVwE:Ve 2h-Vc= -96 84688246 KN.
[[Vdv2h=V-Pd(1,4g+1 Bq)*(a/2+2%h)= 1735,45 KN.
IVw v=Vd v2h -\Ve= 1519,245031 KN.
llso=Asw*fywd*d/max(VwE; V)= 4934104178 cm.
llso=d/2 (Vd<=3*Vcr) cm.
{lso=d/4 (vd=3*Ver) 14 cm.
llso=Asw*fywd/(0,3*fctd*bw) 60,09696728 cm.
lorta bélge so= 4 cm.
[ISARILMA BOLGESI @14 /4 cm.
ORTA BOLGE @14 /4 cm.
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Tablo 52. Kiris, Cekme Donatis1 Hesab1

KIRiS ICIN MINIMUM CEKME DONATISI HESABI

(1.deprem bélgesinde)
C =fok (N/mm?®:Mpa.) (beton sinifi) 50 tevzi 2812
§ =fyk (N/mm*Mpa.) (donat sinifi) 500 Kiriz
ymc (beton malzeme katsayisi) 1.5
yms (donatl malzeme katsayisi) 1.15
bw (cm.) (kiris genisligi) 45
h (cm.) (kirig yiksekligi) 60
(pas pay + Petriye + tevzi @2) =d' (cm.) 4 d h
d=h-d(cm) ol
fyd = 5 /yms (Nimm?) 434782609
fod = C 1 yme (Nimm?) 333333333 d
fotk = 0.35 * 4/ (fck) (Nimm?) 2474874 K\“‘“‘-.
fotd = fetk /yme (Nimm?) 1.649916 bw As (diz+pive)
1.deprem bélgesinde pmin=0.8* fctd / fyd 0.003036
minimum donati alan As = pmin*bw*d (cm®) 7.6503
As @ (diz) tek cesit donati 5 @14

veya

As @ (pilye+diz) veya iki cesit donat J B14 + 2 @14
As gfivde = 0,001 * bw * d (cm®)
As @ (diz) gdvde tek cesit donati @14
Not:

1-) Deprem bijlgelerinde vapiacak tim betonarme binalarda C20'den daha disik
dayaniml beton kullanlamaz.(deprem yinetmeligi madde 3.2.5.1)

2-) Kirig givde genigligi en az 250 mm olacaktr. (deprem yonetmeligi madde 3.4.1.1.a)

3-) Kirig yiksekiigi, ddgeme kalnhjinn 3 katndan ve 300 mmden daha az, kirig

givde geniglijinin 3.5 katndan daha fazla oimamaz.(deprem yBnetmeliji madde 3.4.1.1.b)
4-) Winimum donati orani 0,8*fctdifyd olmal. (deprem yonetmeligi madde 3.4.2.1)

3-) Boyuna donatiarin cam 12 mtden az olmayacaktir.(deprem yonetmeligi madde 3.4.2.2)
8-) Yiiksekligi 600mm yi gecen kirislerde ghvde donatisi miktan (Asgivde=0,001*bwtd)

- =

olmal.Arahgi ise 300mm yi gecmemeli ve capi en az &10 olmal.(TS500 madde 7.3)
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Kolonlarin boyutlandirilmast;

Kolonlarin boyut ve donatilarinin net tayini ve TS 500 ve TBDY 2018 uyarinca
saglamasi gereken kosullara iliskin olusturulan exceller asagidaki tablolarda
gosterilmistir. Boyutlandirma, donati ve kontroller, siinek kolon olacak sekilde

yapilmuistir.
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Tablo 53. Kolon Gevrek Kirilma Tahkiki

Kolonlarda Gewvrek Kinlmay Onlemek

Kolon MNdmiM) MNd MNr fek
(Mpa=M,m Ac TEDY 218 fed Ac TS500
m2)
K1 F858282 | 112323770 -5999620.29 50 E40000 OK 33.33333 640000 OK
K2 TA67423 10676636 | -6484084.64 20 G000 OK 33.33333 640000 OK
K3 FOT1624 10112021 -6975054.2 S0 640000 Ok 33.23333 540000 Ok
K4 6673010 9543195 | -7469685.51 50 B40000 OK 33.33333 640000 OK
KS 6271427 2970001 | -7968115.07 50 640000 OK 33.23333 630000 OK
Kb S867134 2392861 | -8469975.949 S0 540000 Ok 33.23333 540000 Ok
K7 5460316 F812079 | -8975003.77 50 B40000 OK 33.33333 640000 OK
K3 2051153 F227947 | -9482944.64 20 G000 OK 33.33333 640000 OK
K9 45639839 5640741 | -9003558.55 S0 640000 Ok 33.23333 540000 Ok
K10 4226499 6050677 | -10506657.7 50 G40000 OK 33.33333 640000 OK
K11 3811394 5458117 | -11021927.2 20 G000 Ok 33.33333 640000 Ok
K12 3394160 4862637 | -11539735.9 S0 640000 Ok 33.23333 540000 Ok
K13 2977446 A267457 | -2448588.12 50 250000 OK 33.33333 250000 OK
K14 2603044 37304582 -2915522.9 20 250000 Ok 33.33333 250000 Ok
K15 2228733 3193904 | -3382112.46 50 250000 OK 33.23333 250000 OK
o 1855535 2658975 | -3847268.12 a0 250000 Ok 33.233233 250000 Ok
K17 14833133 2125253 -41311374.2 20 250000 Ok 33.33333 250000 Ok
K18 1111342 1592466 | -4774667.25% S0 250000 Ok 33.23333 250000 Ok
K19 FA0222 1060691 | -5237080.29 50 250000 OK 33.33333 250000 OK
K20 367839 527271 -ST00923.TTF 50 250000 OK 33.23333 250000 OK
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Tablo 54. Kolon, Boyuna ve Enine Donat1 Oranlari

Boyuna ve Enine Donati Hesab

Kolon fyk (Mpa)|  fyd fetk fed | fywk 5 bw d bk Ack |Ast(Boyuna) |Ash(Enine)|  pt ptmax (bﬁtt;‘:]r:e} ptmin ‘[3;;;; Psmax q)buyuna
K1 500 |434.7826| 2474374 | 1.643916 | 500 1000 800 800 760 | 577600 | 13799.13 | 2463.158 | 0.021561| 0.04 0.06 0.01 |0.004801| 0.02 28
K2 300 |434.7826| 2474374 | 1.649916 | 500 1000 800 800 760 | 577600 | 14313.39 | 2463.158 | 0.023302| 0.04 0.06 0.01 |0.004361| 0.02 28
K3 500 | 434.7826 | 2474874 | 1649916 | 500 1000 800 800 760 577600 | 16042.62 | 2463.158 | 0.025067 | 0.04 0.06 0.01 |(0.004361| 0.02 28
K4 500 |434.7826 | 2474874 | 1.649916 | 500 1000 800 800 760 577600 | 17130.28 | 2463.158 | 0.026844 | 0.04 0.06 0.01 |[0.004361| 0.02 28
K5 500 | 434.7826 | 2474874 | 1.649916 | 500 1000 800 800 760 577600 | 18326.66 | 2463.158 | 0.028635 | 0.04 0.06 0.01 |0.004861| 0.02 28
Kb 500 |434.7826| 2474374 | 1.643916| 500 1000 800 800 760 | 577600 | 13430.94 | 2463.158 | 0.030439 | 0.04 0.06 0.01 |0.004361| 0.02 28
K7 500 |434.7826 | 2474874 | 1649916 | 500 1000 800 800 760 577600 | 20642.51 | 2463.158 | 0.032254 | 0.04 0.06 0.01 [0.004861| 0.02 28
K8 500 | 4347826 | 2474874 | 1.649916 | 500 1000 800 800 760 577600 | 21810.77 | 2463.158 | 0.034073 | 0.04 0.06 0.01 |(0.004361| 0.02 28
K9 300 |434.7826| 2474374 | 1.643916 | 500 1000 800 800 760 | 577600 | 22385.18 | 2463.158 | 0.033314 | 0.04 0.06 0.01 |0.004301| 0.02 28
K10 300 |434.7826| 2474374 | 1.649916 | 500 1000 800 800 760 | 577600 | 24165.31| 1642105 | 0.037758 | 0.04 0.06 0.01 |0.004361| 0.02 28
K11 500 | 434.7826 | 2474874 | 1.649916 | 500 1000 800 800 760 577600 |25350.43 | 1642.105 | 0.03961 | 0.04 0.06 0.01 |[0.004361| 0.02 28
K12 500 | 434.7826 | 2474874 | 1.649916 | 500 1000 800 800 760 577600 | 26541.39 | 1642.105 | 0.041471 | 0.04 0.06 0.01 |0.004361| 0.02 28
K13 500 |434.7826| 2474374 | 1.643916| 500 1000 300 300 460 211600 | 5631.753 | 2504.348 | 0.022527 | 0.04 0.06 0.01 |0.008166| 0.02 28
K14 500 |434.7826 | 2474874 | 1649916 | 500 1000 500 500 460 211600 | 6705.703 | 2504.348 | 0.026823 | 0.04 0.06 0.01 |0.008166| 0.02 28
K15 500 |434.7826 | 2474874 | 1.649916 | 500 1000 300 300 460 211600 | 7778.859 | 2504.348 | 0.031115| 0.04 0.06 0.01 |0.008166| 0.02 28
K16 500 |434.7826 | 2474874 | 1.649916 | 500 1000 500 500 460 211600 | 3848.717|2504.348 | 0.035395| 0.04 0.06 0.01 |0.008166| 0.02 28
K17 300 |434.7826| 2474374 | 1.643916 | 500 1000 300 300 460 211600 |9916.161 | 1669.565 | 0.039665 | 0.04 0.06 0.01 |0.008166| 0.02 28
K18 500 | 434.7826| 2474374 | 1.649916 | 500 1000 300 300 460 211600 | 10981.73 | 1669.565 | 0.043927 | 0.04 0.06 0.01 |0.008166| 0.02 28
K19 500 |434.7826 | 2474874 | 1649916 | 500 1000 500 500 460 211600 | 12045.28 | 1669.565 | 0.048181 | 0.04 0.06 0.01 |0.008166| 0.02 28
K20 500 | 434.7826 | 2474874 | 1.649916 | 500 1000 3500 500 460 211600 | 13112.12 | 1669.565 | 0.052443 | 0.04 0.06 0.01 |0.008166| 0.02 28
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Tirkiye Bina Deprem Yonetmeligi 2018 sekil 7.3 uyarnca

\i\ Beton ve donat sartiar :
fck =C= 50 Nimm?* (Mpa.) (beton silindirik karakieristik mukavemeti)
kirig bélgesi fyk=5= 500 MNimm?(Mpa.) (boyuna donati celik akma mukavemeti)
3 adet etriye Te= | 15

™ fed= 50/ 15 = 333 Nimm?
Y= 115

E fyd= 500 / 115 = 435 Nmn?
fetk=035*vfck= 035 * 50 = 247 Nimm®
el oo oo ) 150 |mm “_5 fetd =fetk /e = 247 /15 = 165 Nimm?
§ N N Lb=(012*fyd*@/fctd)=( 012 * 435 * 28/ 165 }= BBS mm
Lb=20*@=20 * 28 = 560 mm
Lbmax= 885 mm (32<@=<40ise 100/ (132 -0 )ile carpilr. )

mim

2300

Ln

E
~ Eleg sarnima blgesi uzunludgu
2 |5 =H===dq===f== Les=15%bmax= 15 ¢ 500 = 750 mm
%E 1 Le==Lln/6= 2300 y 6= 383 mm
s |® ¥ Lc >= 500mm
E e 8C= J[150 mm Lemax= 750 mm kolon kesiti
‘ﬁ ]
max boyuna donat capl  sanima bilgesi efrive aralid
@28 3¢ == 50mm
ﬂz{ E se==bmin/3= 500 / 3 = 167 mm
s E sc=<6'@l= 6 * 25 = 168 mm
= sc=<130
1" ) D . 1. - =
¥d B | i il | el B scmin= 150 mm
= 9
£
E ek bélgesi etriye aralidi
£ scek =< 130mm
g Sl | _____E.a scak=<bmin/3= 500 / 3 = 167 mm
5 F|seskl=HF== ks | 1 I scekmin= 150 mm
= 150 =
5 ¥ o LM 33
o8 Ak
® © § orta bélge etriye araldi
2 \ £ 50 =< 200mm
2 2 so=<bmin/2= 500 / 2 = 230 mm
%{3 E i somin= 200 mm
T S IR S
E) - AT | o= 150 mm kirig bélgesi efriye aralidi
S : j == 150mm
ki
E orta balge boyu kalmadigindan tiim kolon boyunca etriye araligi 150 mm  alnacaktr,
% temiz kat boyunca toplam etriye 16 adet kullamlacaktir.
g
%E g se= 150 mm
LI | sy E—— -
E |8 ~“tE=="l"==%"-
5 8le
E ;
A S I L
E m=-mf e mfe-- -
@ ]
~, kirig bélgesi
3 adet efriye
v

Sekil 49. Kolon, Etriye Araligi, 50x50 Kolon
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Tiirkiye Bina Deprem Yonetmeligi 2018 gekil 7.3 uyannca

2300  mm

Ln

Beton ve donah garfian -
fek=C= 50 Mimm? (Mpa.) (beton silindirik karakteristik mukavemeti)
kirig bolgesi fyk=5= 500 Nimm?(Mpa.) (boyuna donatl celik akma mukavemeti)
3 adet etriye = 15
fed= 50/ 15 = 333 Nimn?
Y= 115
E fyd= 500 / 115 = 435 Nmm®
fetk=035*vfck= 035 * 50 = 247 Nimm?
=k -=-]---}-- 150 |mm _,;-5 fotd =fetk /v = 247 1 15 = 165 Nimm?
g | Lb={012*fyd*@/fctd)={ 012 * 435 * 2B/ 165 )= BAS mm
Lb=20*@=20 * 28 = 560 mm
Lbmax= 885 mm (32 <@=<40is2 100 /{132 -@ )ile carpilr. )
E
_ Ele sanima bolgesi uzuniugu
2 £ =f===q===cf=:= le==15*bmax= 15 * 800 = 1200 mm
§‘§ B Le==ln/6= 2300 ) 6= 383 mm
= " Le == 500mm
E e sc= J( 150 mm Lemax= 1200 mm kolon kesit
ﬁ -
max boyuna donati capl  sanima blgesi efrive araldi
i s¢ >= 50mm
f-4= ' sc=<bmin/3= 800 [ 3 = 267 mm
5 E sc=<6*@=6 * 28 = 168 mm
T~ Y I SR | sc=<150 -
ER | it e | i ML semin= 150 mm
ge?
E ek bilgasi etriye arali)
E scek =< 150mm
,3.& —H—11l_c. seek=<bmin/3= 800 | 3 = 267 mm
"5 F|seek|=HESS ikt | I scekmin= 150 mm
||_° E " 150 | mm g 2
by AE;
" e % orta bélge etrive arald
2 \ = 50 =< 200mm
3 -4 so=<bmin/2= 800 [ 2 = 400 mm
%*‘5 E i somin= 200 mm
T [ R e
Es T | se= 150 mm kirig bdlgesi efrive aralig:
© & i 8j =< 150mm
-
g orta bélge boyu kalmadigindan tiim kolon boyunca etriye arahi 150 mm  alnacaktir.
) temiz kat boyunca toplam etriye 16 adet kullanilacaktir.
IE
3 A|% sc= | 150 mm
R | g sy | S
EIIE - """ "1
=
: "
o ::::::::::::‘H-’G,II"""'I <>
8 A
. kirig bélgesi
3 adet efriye

\/.

Sekil 50. Kolon Etriye Araligi, 80x80 Kolon
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mm

L toplam donat) Ast

uygun.
500

TBDY-2018 madde 7.3.1.1 uyarinca 300mm den kiicik kesit kullanimayacaktr.
.- TBOY-2018 madde 7.3.1.2 uyarinca G+0+E yik etkisinde Ac == Ndm/ { 0,40 * fck } olmah.
TBOY-2018 madde 7.3.2.1 uyannca kolon max donah yizdesi brat kesitin %4 0 ; minimum donat yizdesi %1 " olmal.

Beton we donatl sartlar ;
' fck=C= 50 N/mm® (Mpa.} (beton silindirik karakteristik mukavemeti}

500 mm
uygun

TBOY-2018 madde 7.3.1.2 uyarnca max tasima yiki
Mdmax=040*fck*Ac= 04 *= 50 * 3500 = 500 1000 = 5000 KN

TBOY-2018 madde 7.3.2.1 uvannca minmum donat miktan
Astmin=001*b*h= 001 = 500 * 500 = 2500 mnf

TBOY-2018 madde 7.3.2.1 uvarnca maksimum donat miktan
Astmax=004*b*h= 004 = 500 = 500 = 10000 mnoe

secilen minimum toplam denat miktar Ast
( tek cesgit donati ise ) 5 028

Sekil 51. Kolon, Segilebilecek, Min Boyuna Donati, 50x50 Kolon

E 1 toplam donati Ast

uygun.
800

TBDY-2018 madde 7.3.1.1 uyannca 300mm den kiglk kesit kullamimayacaktr.
TBODY-2018 madde 7.3.1.2 uyannca G+Q+E yilk etkisinde Ac==Ndm /(0,40 * fck ) almal
TBDY-2018 madde 7.3.2.1 uyannca kolon max donat yizdesi brit kesitin %4 0 ; minimum donat yizdesi %1 olmall.

Beton ve donat gartlan .
" fck=C= 50 Nimm? (Mpa.) (beton silindirik karakteristik mukavemeti)

TBDY-2018 madde 7.3.1.2 uyannca max tagima yiik
Ndmax=040*fck*Ac= 04 * 50 * 800 * 800 / 1000 = 12800 KN

TBDY-2018 madde 7.3.2.1 uyarnca minmum donati miktar
Astmin=001*b*h= 001 * 800 * 800 = G400 mm*

TBDY-2018 madde 7.3.2.1 uyannca maksimum donat miktan
Astmax=004*b*h= 004 * 800 * 800 = 25600 mm?®

secilen minimum toplam donat miktan Ast
(tek cesit donatiise ) 1 @228

Sekil 52. Kolon, Segilebilecek Min Donati, 80x80 Kolon

Perdelerin boyutlandirilmast;
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Perdelerin boyut ve donatilarinin net tayini ve TS 500 ve TBDY 2018 uyarinca

saglamas1 gereken kosullara iligkin olusturulan excellerin goriintiileri,

asagida

verilmistir. Boyutlandirma, donat1 ve kontroller, siinek perde olacak sekilde yapilmustir.

3000 mm
1200 mm v 600 mm |, 1200 mm |
| | &
M & " E

E 8
8
&

(TBDY-2018 madde 7.6.5.2 (a) uyarinca) ug bolgeleri boyuna donati araliklari
1[I 25°Qt=25 * 14 = 350 mm > 140 mm uygun.

e (TBDY-2018 madde 7.6.5.2 (a) uyarinca) ug bdlgeleri boyuna donati araliklari
25*Qt=25 * 14 = 35 mm > 244 mm uygun.

3 o

ge| ¢ 2

HEEE:

3

Fg| 8 sl o At > 80028

» N

s#| 2(8 & |L. Sy

> " | (G+Q-EXN-0,3EYN yiiklemelerinden kesit tesirleri)

3 iy Nd2= 197888 KN Vd2= 444314 KN  Md2= 5949054 KNm
Nd3= 197888 KN Vd3= 457514 KN Md3= 1.6E+07 KNm
not : perde 3 eksnine gore simetriktir.

E
E
o E
2 g€
o _49_44m§
ZT | ¥ \ +« 7 E
ug bdlgesi etriyesi 6028 | 300 i \
@14/ 100 mm g 10028 3028
228/ 100 mm
928/ 100 mm ug bolgesi etriyesi
ug boiges| etriyes| @14/ 100 mm
014/ 100 mm | , \ Z ; I

Sekil 53. U Perde Donat1 Hesabi1
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minimum perde kesiti sajlamasi (TBDY-2018 madde 7.6.1.1 uyannca)
Mdm= 33788 KN (G+Q+E yiklemesinden)
Ndm =< Ac * 0,35 * fck olmal
Ac= 2* 3000 *~ 300 + 9400 * 300 = 4620000 mm?
Ac*035*fck= 4620000 * 035 * 50 / 1000 = 80850 KN
Ndm= 33789 KN < Ac*035"fck= 80850 KN  uygun.
Beton ve donati sartiar :
fck = C= 50 N/mm? (Mpa.) (beton silindirik karakteristik mukavemeti)
fyk=5= 500 MN/mm?(Mpa.)(boyuna donati gelik akma mukavemeti)
= 500 N/mm?® (Mpa.) (enine donati etrive ¢elik akma mukavemeti)

= 333 Nmm?

= 500 / 115 = 435 N/mm?
fywd = 500 / 115 = 435 N/mm*
fetk =035*feck= 035 *V 50 = 247 N/mm?
fotd = fetk /v, = 247 [ 1.5 = 1.65 Nmm?
kat yiksekligi hkat= 3.5 m
tim bina perde yiksekligi Hw = 70 m
bw= 300 mm
Lwu= #### mm
Lwk = 3000 mm
TBDY-2018 7.6.1.2(a) uyvannca
bw / hkat = 300 / 3500 = 009 > 1/16= 0.06 uygun.
bw= 300 mm > 250 mm uygun.
TEDY-2018 7.6.1.2(b) uvannca
bw / Lwk = 300 s 3000 = 01 > 1/30= 0.03 uygun.
TEDY-2018 7.6.1. 2{c) uyannca
bw / hkat = 300 f 3500 = 009 = 1/20= 005 uygun.
bw= 300 mm > 250 mm uygun.
kritik perde yiksekligi (TBEDY-2018 madde 7.6.2.2 uyannca)
Lw= 9700 mm
Her = min ( max ( Lw ; Hw/&);2*Lw)
max (Lw ;Hw/6)=max( 97 ; W/ 6= 17 )= M7 m
Her=min(max(Lw:Hw/6);2*Lw)=min{ 117 ; 2 * 97 = 184 )= M7 m
Her= 11.7 m
perde ug béigesi olugturuimal (TBDY-2018 madde 7.6.2. 1 uyannca)
0,2 *Lwu = 02 * #H# = 2000 mm
0,2* Lwk = 02 * 3000 = 600 mm
2*bw= 2 * 300 = 600 mm
Lwkug= 1200 mm > 600 mm uygun.
Lwoug= 2500 + 900 = 3400 mm = 2000 mm uygun.
perde ug bilgesi donatilan (TBDY-2018 madde 7.6.5.1 - 7.6.5.2(b) uyannca)
ug bélge disey dongti  min Asuc > 4014  minpuc = Asuc /[ bw * Lw) >=0,002 olmalr (TBDY-2018 madde 7.6.5.1 uyannca)
Asug = 12315 mm* = 616 mm* uygun.
minpu-;. =_A5,u9~_|f (bw*Lw)= 12315 i 300 * 1200 }= 0.03421 = 0.002 uygun.
Asug= 233986 mm* > 616 mm® uygun.
minpug = Asug / (bw *Lw )= 233886 / 300 * 3400 )= 002294 > 0.002 uygun.
ug bilgesi etriye (TBDY-2018 madde 7.6.5.2 {b) uyannca)
Ash /s=0,0075"s *bk *(fck /fywk )*(2/3)
Ashfs= 00075 = 282 * 50 ( 500 ) 2 [/ 3 )= 0131 mm?*/m
Ash/s= 308 | 100 = 3.07876 mm?/m
3.078786 mm*/m > 0431 mm*/m uygun.
u¢ bélgesi etriye araliq sartlan (TBEDY-2018 madde 7.6.5.2 (b) uyarinca)
s=<bw/3;s5=<150mm ;s=<6* @t olmal.
100 mm > bw/3= 100 mm uygun.
100 mm =< 150 mm uygun.
g * 28 = 168 mm
= 168 mm uygun.

Sekil 54. U Perde Donat1 Hesabi
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gbivde disey donati (TBOY-2018 madde 7.6.3.1 uyarinca)

uzun kolda

As=pmin*b*h= 00025 * 300 * 1000 = 750 mm*/m < Asseglen= 9938 mm?/m uygun.

kisa kolda

As=pmin*b*h= 00025 * 300 * 1000 = 750 mm*/m < Asseglen= #H## mm?/m uygun.

2 EKSEN DOGRUL TUSUNDA kesme kuvvetinin yatay gvde donatis: ile kersilanmasi (TBDY-2018 madde 7.6.6.3: 7.6.7.1 uyannca)
P (dinamik blyitme katsayisi deprem yilkinln tamami perdelerle karsilaniyorsa fv = 1 alinir degilse fiv = 1,5 alinir)

deprem ylkinin tamami perdelerle karsilaniyor mu? hayir

perde boluksuz ise Vrmax = 0,85 * Ach * ¥ (fck) ; bag kirisli ise Vimax = 0,65 * Ach *  (fck)

perde : bosluksuz

Vrmax =065 "sqrt (fok)*b*h= 085 =+ (50) 300 * ## | 1000 = 180312 KN
Vespy*125*Mr*Vd/Md= 15 * 125 * 59143530 * 444314 | 16E+07 = -3080.52 KN < Vrmax= 180312 KN  uygun.
Ach= 300 * #u# = 3000000 mm?

Vr=Ach* (0,65 " fctd + psh * fywd )

psh=(Vr-Ach* 065" fctd )/ ( Ach * fywd )

psh=( -308052 * 1000 - 3000000 * 065 * 1.65 y( 3000000 * 435 )= -0.00483

seclen 2 @28/ 100 Ash= 1232 mm*/m

5= 1232 /{ 000483 * 300 )= -850 mm < 100 mm govde yatay donati uygun

p=As/(b*s)= 1232 J{ 300 * 100 } 004105 > pmin= 00025  govde yatay donati uygun.

3 EKSENI DOGRUL TUSUNDA kesme kuvvetinin yatay govde donatisi le karsilanmass (TBDY-2018 madde 7.6.6.3: 7.6.7.1 uyannca)
v (dinamik bilyltme katsayisi deprem yiikiinin tamami perdelerle karsilaniyorsa fv = 1 alinir degilse fiv = 1,5 alinir)

deprem ylkin0n tamami perdelere kargilaniyor mu? hayir

perde boluksuz ise Vimax = 0,85 * Ach * 3 (fck) ; bag kil ise Vrmax = 0,65 * Ach * + (fck)

perde : bosluksuz

Vimax=0,65*sqrt (fck)*b*h= 65 *(50) 300 * 3000 / 1000 = 413657 KN

Vespv*125 Mr*Vd/Md= 15 * 125 * -141160.251 * 457514 | 5049054 = -20355 KN < Vimax= 413857 KN  uygun.
Ach= 2 * 300 * 3000 = 1800000 mm?

Vr=Ach™* (065" fctd + psh * fywd )

psh=(Vr-Ach*0,65*fctd )/ ( Ach * fywd )

psh=(  -20385 * 1000 - 1800000 * 065 * 165 )( 1800000 * 435 )= -0.02848

seclen 2 @28/ 100 Ash= 1232 mm?/m

5= 1232 | 002848 * 300 )= 44 mm < 100 mm govde yatay donati uygun

p=hs/(b*s)= 1232 ) 300 * 100 }= 004105 » pmin= 00025  gévde yatay donati uygun.

3 EKSENI DOGRULTUSUNDA perde moment kapasite hesabi

Es= 200000 Nimm?

Aalan= 487281455 mm?

k= 07

gerlme blok yiksekligh a=x*k1= ###& * 07 = ## mm

Fc=085"fcd* Aalan= 085 * 333 * 487281455 = 138063079 N = 138063 KN

mesafe= ##f [ 2 . 5671 = 671 mm

Mc=085"fod* Aglan * mesafe= 0.85 * 333 * 487281455 * 671 +q4p% = -02598.9 KNm
Alan= 487281455 nm?

Sekil 55. U Perde Donat1 Hesabi
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Alan= 4872614.55 nm?

/
Wﬁm 571 |

AR

Y —

2 EKSENI DOGRULTUSUNDA perde moment kapasit hesabi
Es= 200000 Nimm?

od=fyd/Es= 435 / 200000 = (.00217
Aalan= 5360936.34 mm?
K= 07
gerime blok yiksekigi a=x*ki= 4392 * 07 = 307 mm
Fc=0857fcd"Aglan= 085 * 333 * 536003634 = 151803196 N = 151893 KN
mesafe= 3000 / 2 - 2024 = 624 mm
Mc=085%fcd* Adlan* mesafe= 085 * 333 * 536093634 * 824 +10% = -125164 KNm
Alan= 53;‘;@?36.34 i

- e " = 0003

] ,BS*E
7 i Fst
mm % ¥= 4392 mm : 307{[£ ¢ Fe

N “—Fs.
Fs.—#
Fs.. N

3

Fsn —PF

e>eyd ise os=fd  Fs=os'As
g<eyd ise os=¢'Es
Nr=FFs+Fc= 598249 + 138063 = 1976888 KN Nr=YFs+Fc= 459948 + 151803 = 107888 KN
Mr=TMs+Mc: 334854 + -92508.9 = -B9143.5 KNm Mr=EMs+Mc: -15996.3 + -125164 = -141160 KNm
Bu perdenin moment tagima kapasitesi Mr Bu perdenin moment tagima kapasitesi Mr
Mr= -50143539 KNm < Md= ###EHR KNm uygun Mr= 141160251 KNm < Md= 5849054.000 KNm uygun

Sekil 56. U Perde Donat1 Hesabi
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Tablo 55. U Perde Donat1 Hesabi

3 EKSENI DOGRULTUSUNDA
s y Ax e s Fa Ms
imen) | [mere) {Nirrer) | (KN [MNr]
Z | 150 | 2463 | 0.00208 | 434.783 | 1070673 | 5150798
T | 260 | 10026 | 000296 | 430.743 | E290.268 | 93aB5al
4 | 504 | 1232 | 000252 | 434.783 | 5a54al | 2407065
5 | 748 | 1232 | 000288 | 434.783 | 5a5dal | 2278200
§ | 993 | 1232 | 000285 | 450.783 | 5acdar | 2195418
7 | leda | 1252 | O.00CA1 | 450.783 | 5a5da7 | 2014432
B | 1482 | 1232 | 000277 | 434783 | 5aodar | 1GEaSdT
T | 1727 | 1232 | 000273 | A34.183 | SasAar | 1752663
0 | 1671 | 1232 | 0.00263 | 434.763 | 5aadal | 1821778
T | 2218 | 1252 | 0.0026A | 434.7838 | 5a5da7 | 14GOEH
T2 | 2080 | 1847 | 0.00262 | 434.783 | H03155 | 2040014
13 | 2584 | 1252 | 0.00260 | 434.783 | 535447 | 1250667
18 | 2708 | 1252 | 0.00258 | 434.763 | 5a5dal | 12¢7.4e5
15 | 2632 | 1252 | 0.002% | 434.783 | 5asdal | 1160863
16 | 2556 | 1252 | 0.0025 | 434.788 | 5asdal | 10B4.641
17 | 2080 | 1252 | 0.00752 | 434.788 | 5aadal | 10zaand
18 | 2203 | 1252 | 0.00250 | 454.783 | 5aada7 | Bai8aa
19 | 3327 | 1232 | 000248 | 434.783 | 535447 | E9SA1A
0 | 51 | 1232 | 000248 | d34.7a3 | Sandar | B25.074
T1 | 4575 | 1232 | 000245 | 434783 | Sandar | 7A2BiZ
TZ | %93 | 125 | 000243 ) 454783 | Sandar | 6dasad
73 | 3623 | 1232 | 00024 | 434783 | 535437 | 630248
70 | 4647 | 1252 | 000239 | 454783 | 54543l | SAaB0A
25 | 4071 | 1252 | 0.00237 | 434.783 | Sandal | 497584 |
76 | 4195 | 1251 | 0.00235) dad.1a8 | Sandar | 43122
27 | 4318 | 125 | 0.00233 ) d5d.7a8 | Sandar | o64.880
I | 4447 | 1232 | 000231 | d3d7a3 | Sandar | Hasnl
70 | doam | 1232 | 00023 | d5d7a3 | Sandar | ede1ar
A0 | 4690 | 123 | OO0 | d5d7a3 | Gandar | 16aAam
31 | 4618 | 1232 | O002%5 ) 454783 | 545437 | SO513
32 | 4o | 1231 | O.00ZZ3 | dod.fa3 | Sacdar | aairl
33 | GG | 125 | 0022 | 454783 | Sandar | -aiid
30 | 5188 | 1232 | 000220 434.763 | Sandaf | 849413
35 | 5310 | 1252 | 000218 454788 | 545437 | 165855
36 | 503 | 1232 | 000218 | 431486 | 541377 | -2304%8
37 | Gooa | 1250 | 0.00014 | 427648 | G26.645 | -200657
6 | G681 | 1232 | 0.00012 ) 423.601| 521813 | -ac566d |
35 | G605 | 1232 |OO0210| 4196 | S1iia0 | -416513
a0 | 5628 | 123 | 00000 | A16.016 | 512446 | -478.202
AT | 6053 | 1232 |O.O0205 | 412273 | S07716 | 5712
32 | 6177 | 125 | 000004 | d0BAG1 | G0296d | -GE204d
43 | 63 | 1232 | OO020Z | A04.568 | A9BI5E | 648213
40 | 6425 | 1252 | 000200 ) 400745 | 498520 | ~703205
45 | 649 | 1252 | 0ODIBH ) 396503 | d@B7a7 | 757005
46 | @67 | 1250 | 0.00157 | 395060 | dadlss | -aLAET]
47 | 6797 | 1232 | 000155 ) 380218 | 479323 | -BB1.145
6 | foa0 | 1232 | 0.ODIS3 | 385375 | 474581 | 811448
40 | 7044 | 1250 | 0.00151) 361508 | ABGES8 | -BBOATS
50 | 7168 | 1232 | L.ODIE3 | 377690 dBG127 | +100B5AT
51 | 732 | 123 | OODIB7 | 373547 | 260095 | 1055314
| 52 | 7418 | 1232 | 000165 | 370.005 | dasgee | 1100825
53 | 740 | 1647 | 0.ODIB3 | J6b.162 | 67685 | «1716044
51 | 7784 | 1232 |O.OD179) doB.oal| 441584 | -1220565
55 | 4023 | 1252 |0.00176) 351000 | daedab | -1306262
56 | 4273 | 1232 | 000172 | 343418 | d7e822 | +1380.366 |
57 | 451 | 1250 | O.0D1ED | 335046 | 413566 | -1454.905
%6 | 4762 | 125 | 000164 ) 326.557 | A04.950 | -15208ED0
55 | 9007 | 1232 | DODTED | 320576 | 394818 | -15a2280
BD | 9251 | 1232 | 000157 | 315085 | 385576 | -16aB1ar
B1 | 3998 | 123 | 000153 | J05514 | 376242 | «1aa1418
BZ | 9740 | 15038 | 000745 267504 | SEA7.050 | 2BBS061A
63 | 9650 | 2463 | 000147 | 290.522 | 725411 | 3516241
B¢ | 9560 | 15704 | D.ODT4E| 281.111 | G7a6.083 | 28450683
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7 ERSEN] DOGRULTUSUNDA

s [ Ax e s Fs Ms

firer)_| (] i) | (kM) TR
T | 18D | 63 | 0.00263 | 404785 | 1070673 | 1413553
T | 320 | 2963 | 0.00278 | 434783 | 107073 | 1263631
3 | 480 | 2963 | 0.00263 | 454783 | 1070673 | 1113708
5 | 600 | 2463 | 000293 | 434783 | 1070E73 | SHATEA
§ | 740 | 2463 | 0.00243 | 434.785 | 1070673 | B1agH
7 | BaD | 2463 | 0.00240| 430.783 | 1070673 | eaasd
F | 020 | 2863 | D002 | 434783 | IO7T0ER3 | 514078
T | 1960 | 3595 | D001 | 434.783 | JROESI0 | 96145
0 | 1205 | 2963 | O.00278 | 454785 | 1070673 | 15557
T | 1251 | 2463 | O.00275 | 425.027 | 1066093 | 29300l
T2 | 1238 | 2463 | 000211 | 422535 | TM1EEA | 21250
15 | 1341 | 2463 | 0.00208 | 416.039 | 1006433 | 182.661
14 | 1387 | 2463 | 0.00205 | 410646 | 1011478 | TI4A0
15 | 1432 | 2963 | 0.00202 ) d04.352 | 995923 | 61923
6 | 1477 | 2963 | 000159 | J96.156 | 9a0A6B | 22226
7 | 1523 | 2463 | 000159 | 381.865 | da5diz | -21.843
16 | 1968 | 2963 | 0.00153) 985.071] 950087 | G410
10 | 1613 | 2963 | 000160 | 370577 | 934902 | ~1058%
70 | 1658 | 263 | O.OBIET | 373050 | G1GEAT | 145817
21 | 1704 | 263 | 000164 | 367190 | 904392 | -1B4408
T2 | 1748 | 63 | O.00160 | J60506 | HEAiaT | 26D
73 | 1795 | 263 | 000177 | 354603 | #7388z | 257504
24 | 1640 | 3655 | 0.00174 | 346600 | 1ZAT.840 | -437.600
75 | 1990 | 263 | O.0016d | 326115 | #0E1a0 | -au585
76 | 210 | 2463 | 0.0015 | 307621 | 75TE74 | -4B4BT1
27 | 230 | 463 | 0.0D1ad ) JA7.027 | 7JOT.187 | -GGA6EA |
76 | 2840 | 63 | O.00133 | 2EBEE | GS6720 | G17AT7
70 | 2990 | 263 | 000123 | 296.140 | 606243 | -GEOADE
30| 2740 | F6177 | 000113 | 225646 | B618.395 | ~10651650
T | 2850 | #63 | 000006 | 0617 | S1E7a1 | 04
32 | 2080 | ZGA0F | O.0005E | 195.586 | FI0T.783 | -T1254.598




Lw = 5000 mm L
300 mi 3200 _mm = 1500 m
™ E_’T oee saf kafa donatisi
sol kafa donatisi ) - 1126 126 126 126 126 126 o+ = T
uygun sTI kafa donati ora bblqs donati sag kafa 10na1|
i r oo 1T 1
40 lmm | | __1d suav 2028 1215 mm'+ 1 @28 61575 mm'se 25 @14 38485 mmi+ 2028 12MS5 mm?+ 2 @28 12315 mmi=
110 [mm - 2clsra y 1 @28 B15.75 mm’ + 1 @14 153.84 mm®+ 1 @28 61575 mm® + 1 @14 153.84 mm’ =
g 110 Tmm e|  clsira 1828 61575 mm's 1 @14 15384 mm?+ 1028 61575 mm*+ 1014 15394 mm'=
w = " Bcisira 2 @928 12315 mm? + 1 @28 61575 mm*+ 25 @14 38485 mm+ 2 028 12315 mm + 2 028 12315 mm'=
T i
0 T T )
" =
12615 mm o mnlbalga donati ]
t -
] e -1 sra 2814 30788 mm?
o | perde kesitialami = 5000 * 300 + 4700 300 = 2910000 mm?
126.15 | mm o .
o | Bina perde yiksekligih  Hw = W m
B e “oo--- 2l sira 2814 307.88 mm? kal perde yiksekligi Hkp= 35 m
L]
[
g £ 126.15 | mm R J
L]
[ E
g I B - cisia 2 @14 30788 mm’ [~ ortabolge donati Not : Orta bislgelerde donai araligi en
g § i ~ fazla 250mm elmali (deprem
12615 mm 1! g yonetmeligi madde 3.6.3.1)
i uygun i
3 . —-|--- cisma 2014 307.88 mm
L]
a
126.45|mm '
Vi
0
i ™ R T 2 @14 30788 mm?
i -
[
¥
126.15 | mm "
[
I —
E - 1clsira 2 928 12315 mm’ + 1 @28 B15.75 mm*= 18473 mm?
E| 157.78|mm i
L 1 IR | [T [T 2dsla 2014 30788 m
g I | I oo [yt 2El 018 mr
= | 157.78| mm o 10 cisra 2028 1215 mm’s 2028 12315 mm’= 2463 mm?
v| a0 L -
m 5 1 I
3 i
/7 300 |£nm
alt kafa donatisi 1361.3 mm 3638.7_mm
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7T bw= 7 " 300 = 2100 mm < 5000 mm bu kesit perde "dir.
7*bw= T 300 = 2100 mm = 5000 mm bu kesit perde "dir.
Hw/Lw >2 ise perde u eberi olugturulmasi sart. (deprem etmelid madde 3.6.2.1

T0000 [/ 5000 = 14 > 2

- ug bélgeleri olusturma sarti saglanmistir.
F00DO ;5000 = 14 = 2

ug boélgeleri olugturma sarti saglanmigtir.

ENKESIT BOYUTLARI SARTLARI
kritik perde yOksekligi Her <2 * Lw ; Her »= Lw ; Her »= Hw / 6 olmali (d

Sel perde Ostl perde

2% Lw= 2 * 5000 = 10000 mm 2% Lw= 2 * 5000 = 10000 mm

Hw /6= T0000 /6 = 11686667 mm Hw /6= 0000 /6 = 11866667 mm
Lw= 5000 mm Lw = 5000 mm

keitik perde yoksekligi  Her= 10000 mm kritik perde yoksekligi  Her= 10000 mm
Perde kalinhé bw >= 200mm ve bw >= Hkp [ 15 olmali {d

bw = 300 mm > 200 mm sacilen perde kalinhg uygun.
Hkp /15 = 3500 ¢ 15 = 23333 mm =< 300 mm segilen perde kalinh@ uygun.

lii madde 3.6.2.1)

erde uc kesiti Lu>=2"*bw ve Lu>=02"Lw olmal rem yonetmelidi madde 3.6.2.2'
Lus= 1500 mm
Lumin=2"*bw= 2 - 300 = 600 mm =< 1500 mm secilen perde ug béigesi ylksekligl uygun.
Lumin=02"*Lw= 02 * 5000 = 1000 mm < 1500 mm  secilen perde ug bolgesi yiksekligi uygun.

Lus= 1500 mm
Lumin=2"*bw= 2 - 300 = 600 mm =< 1500 mm secilen perde ug béigesi ylksekligl uygun.
Lumin=02"*Lw=

ENKESIT BOYUNA DONATI SARTLARI
givde donat aralfji <250mm_ve kesit alaninin 0,0025 inden bayik olmal {2007 deprem yonetmeligi madde 3.6.3.1)

sol govde igin

govde donati araligi = 12615 mm < 250 mm géwvde donat aralif uygun.
minimum govde donatisi  Asming = 0.0025°b*h= 0025 + 3200 + 300 = 2400 mm?®
govde donat miktan Asg = 7696.902 mm® > 2400 mm* secilen gévde donatisi uygun.

sad govde igin
govde donati araligi =

minimum govde donalisi  Asming = 00025 b~ h =

126 mm < 250 mm gévde donat aralifji uygun.
0.0025 + 3200 - 300 = 2400 mm?

0.2 * 5000 = 1000 mm < 1500 mm secilen perde ug bdlgesi yilksekligi uygun.

Aalan =

28343522 mm*®

govde donat miktan Asg = 7696.902 mm® > 2400 mm* secilen gévde donatisi uygun.

Perde uc bolgesi donansi kritik perde yiksekligi disinda brit kesitin 0.001 i , kritik perde yiksekliginde 0.002 olmal madde 36.5.1)
Alt Kafa icin

minimum kafa donatisi  Asmink = 0,002 * Lw * bw = 0.002 - 5000 ¢ 300 = 3000 mm® kritik perde yoksekligince
1 adet kafa donati miktar = Ask = 6773274 mm? > 3000 mm* secilen kafa donatisi uygun.

Askmin= (4@14)= 61575 mm* < 6773274 mm? secilen kafa donatisi uygun.

Saf Kafa icin

minimum kafa donatisi  Asmink = 0,002 * Lw * bw = 0.002 - 5000 ¢ 300 = 3000 mm® kritik perde yoksekligince
1 adet kafa donati miktan = Ask = 17087.122 mm? > 3000 mm® secilen kafa donatisi uygun.

Askmin= (4@14)= 61575 mm* < 17087122 mm? segilen kafa donatisi uygun.

Beton ve donali karakteristik erler

fck=C= 50 N/mm?* (Mpa.) (beton silindirik karakteristik mukavemeti)
500 N/mm? (Mpa.) (celik akma mukavemeti)

5

500 1 15 = 33333 Nimm?*

500 |/ 115 = 43478 Mimm?*
= fek = 0.5 'V 50 = 24749 Nimm?
et S e = 24749 | 15 = 16489 N/mm*

b -
- -
= -

a=kl*x

0,85 * fed

!
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Mor=085"fcd *b*h+ Ast” fyd = | 085 - 33333 + 2010000 - 32327 -
‘dengell durum igin tarafaz ekeen yerl

®=0,003° (h-d)/(0,003+cyd) = 0003 -+ S000 - 40 )y 0003
a=skl*x= or *  ZETE = 20132 mm

arahk= 50  mm (diyagram igin siklik)

Eas= 200000 Mimm®

eyl = fyd | Es = 43478 | 200000 = 00021730

Aalan = 283435 mm®

ki= 07

germe blok yOksekligl a=x*k1= 80881 * 07 = 56667 mm

Fe = 0,85 " fod * Aalan = 0B85 + 33333 - 28343522 = BDGE4E N =
mesale = 13613 . 28344 = 1333 mm

Mc = 0.B5 © fod © Aalan © mesafe = 085 % 33.333 - 28343522 - 1333 ~1p*° =

¥
(mm) | {mm®)
40 |

T
Z

3 260 _|

4 38615

5| 51231
| 63848
[ ECEH
B | ee007|

[] 1016.9

10| 11431
1 | 12602 |
12| 13954 |
13| 1521.5]

14 16477

15 1773.8
|_1e | 1900 |
17| 2026.2 |
| 18_|=21523|
18| 22ves
24046
| 25308 |
B
EEN

32327

43478 )/ 1000 = 96505 KN
0.0021738 )= 2876 mm
8030.7 KN

10705 KNm

> cyd g8 os=fyd

e < cyd

Nomal Kuvvet Nr (KN)

Mr=%Fs+Fc=
Mr =T Ma+ Mc=

120000

100000

:

:

:

:

(=]

o
:

lse os=c*Es

-8031
20553 +

Fa=oa* As

BO3OT = -4E-D6 KM
10705 = 19760 KMm

KARSILIKLI ETKi DiYAGRAMI

Moment Mr (KNm)

—kargilikl etki
diyagrami

Sekil 59. L Perde Donat1 Hesabi1
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Yukarida agiklanan, DGT tasarim yontemine gore, modal analiz ile yapilmis
hesaplardan ve TS 500 ve TBDY 2018 Boliim 7 deki kurallar geregince yapilan
secimlere gore kolon, kiris ve perdelerin, betonarme tasiyici sistemli 20 katli, 70 m
yiiksekligindeki bu yap1 i¢in, boyut ve donatilari, gruplanarak, asagidaki gibi

verilmistir:

Bu sonuglar uyarinca, yapimizin kolon boyutlar1 80x80 ve 50x50 cm, perde

duvar kalinlig1 30 cm ve kiris boyutlar1 45xX60 cm olarak belirlenmistir.
Gerekli boyuna donati gap1 ve bir kesitteki sayisi,

» kolonlar i¢in;
= 50x50 igin, 20028
= 80x80 i¢in, 28028
» Kkirisler i¢in; 914
> perdeler igin; @28 dir.

Gerekli enine donati ¢ap1 ve araligi:

» kolonlar i¢in; ¢14/15 cm aralikli
» Kkirisler i¢in; 914/4 cm aralikli
» perdeler i¢in; 914/10 cm araliklidir.

4.2.2. Tasiyici Sisteminin Kolonlar Hari¢c Tamam Betonarme, Kolonlari

Kompozit Malzemeden Yapilmis 20 Kath Yiiksek Yap:

Sekil 43 de goriilen betonarme ve kompozit tasiyici sistemli, ¢cekirdek ve perde
duvarli, rijit gergeve tasiyici sistemli yiiksek yapinin taban alani, 30x30 m? ve
yiiksekligi, 70 m dir. Yap1, Istanbul ilinde bulundugu igin, parametrelerimiz, Istanbul

ilinin ortalama sartlarina gore olusturulmustur. Buna gore;
Riizgar yiikii; 20 m/sn
Zemin simifi; ZB alinmistir.

Yapiin, her kat i¢in kiris agikliklari, x ve y yoniinde 5 m olarak belirlenmistir.
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Yapi, konut ve ig yeri olarak tasarlandig1 igin, bina 6nem katsayisi, I, 1

alimustir.
Yapimin her kat1 esit yiikseklikte ve kat yliksekligi 3.5 m dir.
Beton sinifi: C 50/60
Donati ¢eligi: B500C
Yapi geligi: S275
Beton Elastisite Modiilii (Ec): 34000 MPa
Donati ve yap1 ¢eligi elastisite modiilii (Es): 200000 MPa
Beton karakteristik basing dayanimi (fck): 50 MPa
Donati ¢eligi karakteristik akma gerilmesi (fyk): 500 MPa
Yapi geligi karakteristik akma gerilmesi (fyk): 275 MPa
Beton malzeme giivenlik katsayis1 (ymc): 1.5
Donati ve yapi ¢eligi malzeme gilivenlik katsayist (yms): 1.15
Yapiin Afad haritasi ve ¢iktilar1 Boliim 3.2.1°de verildigi gibidir.

Tim bu sonuglar ¢er¢evesinde, TBDY 2018 3.2°e¢ gore, DD-2 deprem yer

hareketi i¢cin, DTS=1 olarak bulunmustur.

Deprem tasarim smifi ve yiiksekligi bilinen yapinin, tasarim metodunu
belirleyebilmek icin gerekli olan, BYS (bina yiikseklik sinifi), TBDY 2018 3.3.2 ye
gore, BYS=2 olarak bulunmustur.

Tastyici sistem ile ilgili olarak;

Doésemeler, kirigli plak doseme olarak adlandirilan ve rijit diyafram diistiniilmesi

sebebiyle, yiikleri direkt olarak kirislere aktaran elmanlardir. Dosemelerin hesabina, bu
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tez kapsaminda deginilmemistir. Désemeler iki tiptir ve boyutlari, 5x5 m ve 16 cm ve

10x5 m ve 16 cm kalinligindadir.

Kirisler, egilme momenti tasiyan, dikdortgen kiris olarak tasarlanmis

elemanlardir ve 60x45 cm olarak boyutlandirilmistir.

Kolonlar, egilme ve eksenel kuvvet tasiyan, kare boyutlu olarak tasarlanmig
elemanlardir. Alt katlarda ve st katlarda farkli olmak {izere, 2 tip kolonumuz vardir:

50x50_HEB260 cm ve 35x35_HEB120 cm kompozit kolonlardir.

Perdeler: Boliim 4.2.1°deki ile aynidir.

Sekil 60. 20 Katlhi Kompozit Yap1 Perdeler

Yapiya etkittigimiz yiiklemelerimiz, Boliim 3.2.1°deki ile aynidir.

TBDY 2018 Bolim 4’e gore BYS > 2 i¢cin DD-2 modal hesap yapilmasi
zorunludur. Bu tez kapsaminda, 70 m yiiksekligindeki 20 katli betonarme-kompozit

yap1 i¢in, mod birlestirme metodu ile dogrusal hesap yapilmasina karar verilmistir.
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5 (m)

Sekil 61. 20 Kathh Kompozit Yap1 Plan
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Sekil 62. 20 Katli Kompozit Yap1 3D Goriintiisii
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DD-2 deprem diizeyi, sekil 62 deki tasarima sahip ve sekil 34 daki konumda
bulunan yap1 igin, Dayanima Goére Tasarim (DGT) kapsaminda ¢oziimler asagidaki
gibidir:

Yapi1 i¢in TBDY 2018, boliim 4 kapsaminda, segilen yiik kombinasyonlari,

1.2G+Q+0.2S+Ed(H)+0.3Ed(Z) Denklem 46

seklindedir.

Islemlerimize, ilk olarak R, tastyic1 sistem, davranis katsayisinin ve D , dayanim
fazlalig1 katsayisinin belirlenmesi ile basliyoruz. Bunun i¢cin TBDY 2018, Tablo 4.1

uyarinca se¢imlerimizi yapabiliriz:

Yapimizin X dogrultusunda, siineklik diizeyi yiiksek bosluksuz betonarme
perdeler ve siineklik diizeyi yiiksek, moment aktaran betonarme cercevelerden

olustugunu biliyoruz. Bu durumda tablo 4.1 uyarinca, R= 6 ve D= 2.5 bulunur.

Yapimizin Y dogrultusunda, siineklik diizeyi yiiksek bosluklu (bag kirisli)
betonarme perdeler ve siineklik diizeyi yiiksek, moment aktaran betonarme
cergevelerden olustugunu biliyoruz. Bu durumda tablo 4.1 uyarinca, R= 8 ve D= 3

bulunur.

Bu buldugumuz katsayilar, 6n se¢imlerdir ve asil katsayilar1 bulmak i¢in bir dizi

islem daha yapmamiz gerekmektedir.
Tasiyict sistem, davranis katsayisi kontrolii;
TBDY 2018 4.3.2.4 uyarinca;

1/6*Mo0 < Moev Ve Moev < 1/3*Mo Denklem 47

olmalidir. Buradaki ilk Mo, ¢evre akslardaki perdelerin, ikincisi ise, tiim perdelerin Mo
larin1 ifade eder. Eger X veya Y yonlerinden herhangi birinde, Moev, yukarida verilen
aralikta bulunamiyor ise, bu durumda, bahsi gecen yondeki R katsayisi, 4/5R olarak

degistirilecektir. (Afet ve Acil Durum Bagkanligi, 2018)
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Bunun i¢in oncelikle, yapinin ¢ekirdegindeki U sekilli bag kirisli perdenin taban

devrilme momentini, TBDY 2018 4.5.4.3 ile verilen formiille hesaplayalim;

Mpev = M1+M2+cNv Denklem 48

Tablo 56. Mdev Hesabi

Y
MDEV M1 M2 cNv ] SONUC KOSUL
a)
ii;perde 17131 7262 9845 24 443151.555 0.038657204 1/3 0K
Perde sayisi 2
Dis perde 20568 ¥ X X 443151.555 0.046413016 1/3 OK
Perde sayisi 2
Dis perde 32150 X X X 443151.555 0.072548544 1/3 OK
Perde sayisi 2
X
MDEV Mo SONUC KOsUL
a)
Dis perde 4815 X X X 443151.565 0.010865357 1/3 OK
Perde sayisi 2
Dus perde 22871 X X X 443151.565 0.051609882 1/3 OK
Perde sayisi 2
ii;perde 41588 X X X 443151.569  0.094522965 1/3 0K
Perde sayisi 2
b)
Y 55372 X X X 443151.555 0.124550481 1/6 RYI DEéi$TiR
X 105436 X X X 443151.565 0.237523111 1/6 OK

Yukaridaki tablodan goriilecegi iizere, yapimiz TBDY 2018 4.3.2.4 kosullari

saglanamamistir. Bu durumda, R katsayisinin 4/5R olarak degistirilmesi gerekir.
Ayrica, TBDY 2018 4.3.4.5 uyarinca;

Stineklik diizeyi yiiksek, betonarme veya celik perdeler ile siineklik diizeyi
yiiksek g¢ercevelerden olusan sistemlerde, asagidaki kosul saglanmalidir. Aksi taktirde,

TBDY 2018 4.3.4.5 de verildigi sekilde, BYS veya R katsayilarinda degisiklik

yapilmasi gerekebilir:

0.40*Mo < Moev < 0.75*Mo Denklem 49

Soyle ki, eger Moev, 0.4Mo dan daha diisiik ¢ikmis ise, binanin izin verilen
yiikseklik sinift 1 arttirilarak, yiiksekligi daha az yap1 yapilabilmesine izin verilir. Eger,
Mdev, 0.75Mo dan daha biiyiik ¢ikarsa, bu binanin davraniginin, deprem etkilerinin
tamaminin siineklik diizeyi yiiksek betonarme perdelerle karsilandigini diislinlir ve

tasiyici sistem davranis katsayisi, R ve dayanim fazlaligi katsayisi, D degerlerini,
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TBDY 2018 Tablo 4.1°den, deprem etkilerinin tamaminin siineklik diizeyi yiiksek
betonarme perdelerle karsilandigini yapilar, boliimiine gore okuruz ve tasarimin basinda
yaptigimiz katsay1 kabullerini degistiririz.

0.40*Mo < Moev < 0.75*Mo Denklem 50

araligini saglayip, saglamadigina bakalim;

Tablo 57. Mdev Hesabi

Goriildugii iizere, her iki yonde de taban devrilme momentleri, istenen degeri
saglamamaktadir. Bu durumda TBDY 2018 4.3.4.5 uyarinca, Y yonii i¢cin BYS
yiikseltilerek, kat sayisi azaltilmali ve R ve D degistirilmelidir.

Devrilme momentleri saglanmamis olsa dahi, tez kapsaminda tasarimini
yaptigimiz yapinin, bazasi olarak adlandirilan ve perde ile ¢evrelenmis, kuleden daha
genis alt katlar1 modellenmemistir. Bu sebeple, devrilme momentlerinin saglanmasi
beklenmeyen bir durumdur ve BYS ve R, D katsayilarinda degisiklige gidilmemesine

karar verilmistir.

Bag kirigli perdenin, TBDY 2018 4.5.4.4 uyarinca bag derecesi katsayisi
hesaplanarak, 4.5.4.5 uyarinca, bag kirigli perde olarak mi, yoksa, bosluksuz perde gibi

mi degerlendirilecegini belirlemek icin asagidaki hesaplamalar yapilmistir:

Q =cNv/ Mpev = 7x24 KNm / 17131 kNm = 0.0098 Denklem 51
bulunmustur.
Q > 1/3 ise bosluklu perde olarak dizayn edilmesi kosulu vardir. Fakat burada,

bag derecesi, bu kosulu saglayamadigi i¢in, her bir perde parcasi, kendi iginde

bosluksuz perde olarak degerlendirilmesi uygun bulunmustur.

Her iki kontrole iliskin hesaplamalar ve karar verilen son, tasiyici sistem
davranis katsayisi, R, basta kabul edilen Rx = 6 ve Ry = 8 olarak devam edilmesine

karar verilmistir.
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Asagidaki grafiklerde, TBDY 2018 Tablo 4.1°e gore, X dogrultusu i¢in, R = 6 ve
D =2.5 ve Y dogrultusu i¢in, R = 8 ve D = 3 olarak hesaplanan degerlere uygun olarak,

azaltilmis tasarim ivme spektrum grafikleri gosterilmistir.

SaR(T)(R=6)

0,250
0,200
0,150
0,100
0,050

0,000
0,00 2,00 4,00 6,00 8,00 10,00 12,00

Sekil 63. Azaltilmis tasarim ivme spektrum grafigi (X yonii i¢in)
SaR(T)(R=8)
0,250
0,200
0,150
0,100
0,050

0,000
0,00 2,00 4,00 6,00 8,00 10,00 12,00

Sekil 64. Azaltilmis tasarim ivme spektrum grafigi (Y yonii i¢in)

Yapinin analizine katilan kiitle orani, kiitle katilim oranlari, sekildeki gibidir:
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Tablo 58. Kiitle Katilimi1
TABLE: Modal Load Participation Ratios

OutputCase ItemType Item  Static Dynamic
Text Text Text Percent Percent
MODAL Acceleration  UX 100 98.96
MODAL Acceleration  UY 100 99.22
MODAL Acceleration Uz a0 87
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1. Mode, T=3.670
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Sekil 66. 20 Katli Kompozit Yap1 2. Mod

2. Mode, T=2.919

Yapinin, ampirik, hakim, dogal titresim periyodu;
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Tpa= Ct Hn% - Tpa= 0.07*70% = 1.694 Denklem 52
olarak hesap edilmistir.
Yapi periyodu, Tx ve Ty asagidaki gibi;
Tx=2.919
Ty= 3.670 olarak, hesap edilmis, ve,

Tx ve Ty < 1.4¥Tpa = 2.372 Denklem 53

(TBDY 2018 4.7.3.2) kosulu saglanamamaktadir. Bu durumda, yap1 periyodu degeri,
her iki yon i¢in de ampirik hakim periyodu degerleri alinarak devam edilecektir. Aksi

halde, programin hesap ettigi degeri kullanarak, hesabimiza devam etmemiz gerekirdi.

X ve Y dogrultulart i¢in, yatay elastik tasarim spektral ivmesi;

Sae(T)(X) = SD1/Tx > 0.198/1.694 = 0.1169 Denklem 54

olarak hesaplanir.

Sae(T)(Y) = Sp1/Ty - 0.198/1.694 = 0.1169 Denklem 55

olarak hesaplanir.
X ve Y dogrultulari i¢in, deprem yiikii azaltma katsayist;

T>Tb ise Ra(T) = R/l Denklem 56
T<Tb ise Ra(T) = D+(R/I-D)*T/Th Denklem 57 ve
Tb = Sp1/Sps = 0.198/0.804= 0.246 Denklem 58

oldugu i¢in, Ra(T) = R/I formiilii uygulanir.

Ra(T)(X) =R/l = 6/1 =6 Denklem 59 ve
Ra(T)(Y) =R/l -> 8/1 =8 Denklem 60

olarak hesaplanir.

X ve Y dogrultular i¢in, azaltilmis tasarim spektral ivmesi;
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SaR (Tx) = Sae(Tx)/ Ra(Tx) =0.1169/6 = 0.0195 Denklem 61 ve
SaR (Ty) = Sae(Ty)/ Ra(Ty) = 0.1169/8 = 0.0146 Denklem 62
olarak bulunur.
Yukaridaki gibi, esdeger deprem yiikii metoduna gore hesaplanan, taban kesme
kuvvetini, X ve Y yonleri i¢in, minimum taban kesme kuvveti ile karsilastiralim;
Vix = mt*0.0194*9.81 < 0.04*mt*1*0.804*9.81 Denklem 63
Vix = mt*0.0194 < mt*0.0322 Denklem 64
Vty = mt*0.0146%9.81 < 0.04*mt*1*0.804*9.81 Denklem 65
Vty = mt*0.0146 < mt*0.0322 Denklem 66
Sonug olarak, minimum esdeger deprem kuvveti sart1 saglanamamistir. X ve Y

yOnii i¢in, taban kesme kuvvetleri, minimum deprem kuvvetleri alinarak hesaplanmistir:

Yapimizin, programdan okunan agirhg, 316396.792 kN’dur. Program
tarafindan hesaplanan bu agirligi, 9.81 m/s2 ye bolerek, yapinin kiitlesini, 32252.48 ton
buluruz. Buradan, Vt;

Vt = mt*0.0322 = 10187.98 kN Denklem 67
olarak hesaplanmustir.
Hesap sonucunda ¢ikan 10187.98 kN taban kesme kuvveti, “e”, %5 ek dis

merkezlilik etkitilerek, katlara dagitilacak ve TBDY 2018 4.5.10.2 uyarinca kontrol

edilmistir.
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Tablo 59. Ek Kat Kiitlesi

o Ek Kat Kat Kutlesi s
Kuatle (i) (t) Merkezli
20 39.15 15660 0.05
19 39.06 15624 0.05
13 39.06 15624 0.05
17 39.06 15624 0.05
16 39.06 15624 0.05
15 39.06 15624 0.05
14 39.06 15624 0.05
13 39.06 15624 0.05
12 39.87 15948 0.05
11 39.87 15948 0.05
10 39.87 15948 0.05
9 39.87 15948 0.05
8 39.87 15948 0.05
r 39.87 15948 0.05
(=1 39.87 15948 0.05
5 39.87 15948 0.05
4 3I9.87 15948 0.05
3 3I9.87 15948 0.05
2 3I9.87 15948 0.05
1 39.87 15948 0.05

Yapisal diizensizlik kontrolii:

Yapisal diizensizlikler, TBDY 2018 Tablo 3.6 uyarinca, excel yardimiyla
kontrol edilmistir.

Al tiirli diizensizlik, burulma diizensizligi;
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Tablo 60. Burulma Diizensizligi

Story20 EXP X 9.232 8.378 1.102 1.2 YOK  Story20 EYP Y 15312 14458 1059 1.2 YOK
Story19 EXP X 9.357 8.492 1.102 1.2 YOK  Story19 EYP Y 15676  14.812 1.058 1.2 YOK
Story18 EXP X 9.459 8.584 1.102 1.2 YOK  Storyl8 EYP Y 16.084 15.21 1.058 1.2 YOK
Storyl7 EXP X 9.544 8.66 1.102 1.2 YOK  Storyl7 EYP Y 16.52 15.636 1057 1.2 YOK
Story16 EXP X 9.598 8.707 1.102 1.2 YOK  Storyle EYP Y 16.93 16.039 1.056 1.2 YOK
Story15 EXP X 9.607 8.713 1.103 1.2 YOK  Storyls EYP Y 17.271 16377 1055 1.2 YOK
Story14 EXP X 9.558 8.666 1.103 1.2 YOK  Storyld EYP Y 17.5 16.608  1.054 1.2 YOK
Story13 EXP X 9.456 8.572 1.103 1.2 YOK  Storyl3 EYP ¥ 17.602 16717 1053 1.2 YOK
Story12 EXP X 9.198 8.334 1.104 1.2 YOK  Storyl2 EYP ¥ 17359 16496 1052 1.2 YOK
Storyl1 EXP X 8.97 8.127 1.104 1.2 YOK  Storyll EYP Y 17.21 16.367 1052 1.2 YOK
Story10 EXP X 8.641 1826 1.104 1.2 YOK  Storyl0 EYP Y 16.869  16.054 1051 1.2 YOK
Story9 EXP X 8.234 7.455 1.104 1.2 YOK Story9 EYP Y 16.364  15.585 1.05 1.2 YOK
Story8 EXP X 1.738 7.005 1.105 1.2 YOK Story8 EYP Y 15.659  14.925 1.049 1.2 YOK
Story7 EXP X 7.148 6.469 1.105 1.2 YOK Story7 EYP Y 14.729 14.05 1.048 1.2 YOK
Storyb EXP X 6.456 5.843 1.105 1.2 YOK Storyé EYP Y 13.544 12.93 1.047 1.2 YOK
Story3 EXP X 5.658 5.12 1.105 1.2 YOK Story5 EYP Y 12.073 11535 1.047 1.2 YOK
Story4 EXP X 4747 4,296 1.105 1.2 YOK Storyd EYP ¥ 10.28 9.829 1.046 1.2 YOK
Story3 EXP X 371 3.362 1.104 1.2 YOK Story3 EYP ¥ 8.116 1.767 1.045 1.2 YOK
Story2 EXP X 2.54 2.305 1.102 1.2 YOK Story?2 EYP Y 5.522 5.286 1.045 1.2 YOK
Storyl EXP X 1177 1.073 1.097 1.2 YOK Storyl EYP Y 2341 2.237 1.046 1.2 YOK
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Tablo 61. Burulma Diizensizligi

Story20 EXN X 9.232 8.378 1.102 1.2 YOK  Story20 EYN Y 15312 14458  1.059 12 YOK
Story19 EXN X 9.357 8.492 1.102 1.2 YOK  Storyl9 EYN Y 15.676 14812  1.058 1.2 YOK
Story18 EXN X 9.459 8.584 1.102 1.2 YOK  Storyl8 EYN Y 16.084 15.21 1.058 1.2 YOK
Storyl7 EXN X 9.544 8.66 1.102 1.2 YOK  Storyl7 EYN Y 16.52 15636 1.057 12 YOK
Storyle EXN X 9.598 8.707 1.102 1.2 YOK  Storyle EYN Y 16.93 16.039  1.056 12 YOK
Story15 EXN X 9.607 8.713 1.103 1.2 YOK  Storyl5 EYN Y 17.271 16377 1.055 1.2 YOK
Storyl4 EXN X 9.558 8.666 1.103 1.2 YOK  Storyld EYN Y 17.5 16.608  1.054 1.2 YOK
Story13 EXN X 9.456 8.572 1,103 1.2 YOK  Storyl3 EYN Y 17602 16717 1053 12 YOK
Story12 EXN X 9.198 8.334 1.104 1.2 YOK  Storyl2 EYN Y 17359 1649% = 1.052 12 YOK
Storyll EXN X 8.97 8.127 1.104 1.2 YOK  Storyll EYN Y 17.21 16367  1.052 12 YOK
Story10 EXN X 8.641 1.826 1.104 1.2 YOK  Storyl0 EYN Y 16.869  16.054  1.051 1.2 YOK
Story9 EXN X 8.234 7.455 1.104 1.2 YOK  Storyd EYN Y 16.364  15.585 1.05 1.2 YOK
Story8 EXN X 1.738 1.005 1,105 1.2 YOK  Story8 EYN Y 15659 14925 1049 12 YOK
Story7 EXN X 1.148 b.469 1.105 1.2 YOK  Story/ EYN Y 14.729 14.05 1.048 12 YOK
Story6 EXN X 6.456 5.843 1.105 1.2 YOK  Storyb EYN Y 13.544 12.93 1.047 1.2 YOK
Story5 EXN X 5.658 512 1.105 1.2 YOK  Story5 EYN Y 12.073 11535 1.047 1.2 YOK
Storyd EXN X 4,747 4.296 1,105 1.2 YOK  Storyd EYN Y 10.28 9.829 1.046 12 YOK
Story3 EXN X 3.711 3.362 1.104 1.2 YOK  Story3 EYN Y 8.116 1.767 1.045 12 YOK
Story2 EXN X 2.54 2.305 1.102 1.2 YOK  Story2 EYN Y 5.522 5.286 1.045 12 YOK
Storyl EXN X 1177 1.073 1.097 1.2 YOK  Storyl EYN Y 2341 2.237 1.046 1.2 YOK

156




X ve Y yonii icin, hesap edilmis ve burulma diizensizligi olmadig1 tespit

edilmistir.

Sap2000 programinda, bu etki, %5 ek dis merkezlilik ile etki eden EXP, EXN,
EYP, EYN deprem kuvvetlerinin, eksantirisitesini, tanimlanmis her kat diyaframlari
icin, o kat adina hesap edilmis Dbi katsayisi ile carpilarak, arttirilmasi seklinde

islenebilir.

B2 tiirli diizensizligi i¢in, Al tiirli diizensizlik hesabimiz sirasinda buldugumuz,
“azaltilmig goreli kat Gtelemesi”, Ai, lerin, list kat ve alt kattaki, kat yliksekligine
boliinmiis degerlerini oranlayarak, 2 rakamindan biiyiik olmas1 durumuna gore kontrol

edebiliriz.

TBDY 2018 Tablo 3.6 B2 diizensizligi, hesab1 ve hesap adimlari, asagidaki

tablolarda gosterilmistir.

Tablolardan da goriilecegi tizere, B2 yani yumusak kat diizensizligi, 2. Kat i¢in

mevcuttur.
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Tablo 62. Yumusak Kat Diizensizligi

Story20 EXP X 9.232 X 0.98664  YOK  Story20 EYP Y 15.312 X 097678  YOK
Story19 EXP X 9.357 1.01354 098922 YOK  Storyl9 EYP Y 15.676  1.02377 097463 YOK
Story18 EXP X 9.459 1.0109 0.99109 YOK  Storyl8 EYP Y 16.084 1.02603 097361 YOK
Story17 EXP X 9.544 1.00899 0.99437 YOK  Storyl7 EYP Y 16.52  1.02711 097578 YOK
Story16 EXP X 9.598 1.00566 0.99906 YOK  Storylé EYP Y 16.93  1.02482 0.98026  YOK
Story15 EXP X 9.607 1.00094 1.00513  YOK  Storyl5 EYP Y 17.271 1.02014 098691 YOK
Story14 EXP X 9.558 09949 1.01079 YOK  Storyl4 EYP Y 175 101326 099421 YOK
Story13 EXP X 9.456 0.98933 1.02805 YOK  Storyl3 EYP Y 17.602 1.00583 1.014 YOK
Story12 EXP X 9.198 097272 1.02542 YOK  Storyl2 EYP Y 17.359 0.98619 1.00866  YOK
Story11 EXP X 8.97 0.97521 1.03807 YOK  Storyll EYP Y 17.21 099142 1.02021 YOK
Story10 EXP X 8.641 0.96332 1.04943  YOK  Storyl0 EYP Y 16.869 0.98019 1.03086  YOK
Story9 EXP X 8.234 09529 1.0641  YOK Story9 EYP Y 16.364 0.97006 1.04502 YOK
Story8 EXP X 7.738 0.93976 1.08254  YOK Story8 EYP Y 15.659 0.95692 1.06314 YOK
Story7 EXP X 7.148 0.92375 110719 YOK Story7 EYP Y 14729 0.94061 1.08749 YOK
Storyé EXP X b.456 0.90319 1.14104  YOK Storyé EYP Y 13.544 091955 1.12184 YOK
Story5 EXP X 5.658 0.87639 1.19191 YOK Story5 EYP Y 12.073 0.89139 1.17442 YOK
Story4 EXP X 4.747 0.83899 1.27917  YOK Story4 EYP Y 10.28  0.85149 1.26663 YOK
Story3 EXP X 3.711 0.78176 1.46102  YOK Story3 EYP Y 8.116  0.78949 1.46976 YOK
Story2 EXP X 2.54 0.68445 2.15803 VAR Story2 EYP Y 5.522  0.68038 235882 VAR
Storyl EXP X 1.177 0.46339 X YOK Storyl EYP Y 2341 0.42394 X YOK
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Tablo 63. Yumusak Kat Diizensizligi

Story20 EXN X 9.232 X 0.98664  YOK  Story20 EYN Y 15.312 X 0.97678  YOK
Story19 EXN X 9.357 1.01354 0.98922 YOK  Storyl9 EYN Y 15.676  1.02377 0.97463 YOK
Story18 EXN X 9.459 1.0109 0.99109 YOK  Storyl8 EYN Y 16.084 1.02603 097361 YOK
Story17/ EXN X 9.544 1.00899 0.99437 YOK  Storyl7 EYN Y 16.52  1.02711 0.97578  YOK
Storyl6 EXN X 9.598 1.00566 0.99%06 YOK  Storyl6 EYN Y 16.93  1.02482 0.98026  YOK
Story15 EXN X 9.607 1.00094 1.00513 YOK  Storyl5 EYN Y 17.271 1.02014 098691 YOK
Story14 EXN X 9.558 0.9949 1.01079 YOK  Storyl4 EYN Y 17.5  1.01326 0.99421 YOK
Story13 EXN X 9.456 0.98933 1.02805 YOK  Storyl3 EYN Y 17.602 1.00583 1.014 YOK
Story12 EXN X 9.198 0.97272 1.02542 YOK  Storyl2 EYN Y 17.359 0.98619 1.00866  YOK
Story11 EXN X 8.97 0.97521 1.03807 YOK  Storyll EYN Y 17.21  0.99142 1.02021 YOK
Story10 EXN X 8.641 0.96332 1.04943 YOK  Story10 EYN Y 16.869 0.98019 1.03086  YOK
Story9 EXN X 8.234 0.9529 1.0641 YOK Story9 EYN Y 16.364 0.97006 1.04502  YOK
Story8 EXN X 1.738 0.93976 1.08254  YOK Story8 EYN Y 15.659 0.95692 1.06314 YOK
Story7 EXN X 7.148 0.92375 110719 YOK Story7 EYN Y 14.729 0.94061 1.08749  YOK
Story6 EXN X 6.456 0.90319 1.14104 YOK Story6 EYN Y 13.544 091955 1.12184  YOK
Story5 EXN X 5.658 0.87639 1.19191 YOK Story5 EYN Y 12.073 0.89139 1.17442  YOK
Story4 EXN X 4.747 0.83899 1.27917  YOK Story4 EYN Y 10.28  0.85149 1.26663  YOK
Story3 EXN X 3.711 0.78176 1.46102 YOK Story3 EYN Y 8.116  0.78949 1.46976  YOK
Story2 EXN X 2.54 0.68445 2.15803 VAR Story2 EYN Y 5522 0.68038 2.35882 VAR
Storyl EXN X 1.177 0.46339 X YOK Storyl EYN Y 2341 0.4235%4 X YOK
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TBDY 2018 wuyarinca kontrol edilmesi gereken diizensizliklerden Bl
diizensizligi, kesme alanlarinin katlar arasi oranlarini incelemektedir. Bu kapsamda,
kolon, perde ve kagir dolgu duvarlarin kesme alanlari hesaplanmis ve isleme

konmustur.

Bu tez kapsaminda, kagir dolgu duvarlarin mimarisi ¢izilmemis, sistemin statik
analizinde, kiriglere ylik olarak etkitilmistir. Fakat, yapmin tasarimindan bu yana,
olabildigince benzer katli ve simetrik olmasina 6nem verildigi i¢in, dolgu duvarlarin ve

duvarlardaki bosluklarin, her katta ayni oldugu varsayilmistir.

B1 diizensizligine dair excel tablosu, yukaridaki varsayima dayanarak, dolgu
duvarlar hesaba katilmadan, yalnizca kolon ve perdelerin kesme alanlarma gore,

hesaplanmis ve asagidaki gibi gosterilmistir.

Burada, ilk 12 kat birbirinin aym1 ve 13-20 kat aras1 da birbirinin ayn1 oldugu
icin, 12. Katin nc katsayis1 ayrica hesaplanmis. 1-11 ve 13-20 katlarinin nc katsayilar

birlikte hesaplanmistir.

Sekil 67. 20 Katli Kompozit Yap1 Kesit ve Kat Goriintiisii
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Tablo 64. Zayif Kat Diizensizligi

Kat1
Kolon Bilgileri [m) Perde Duvar Bilgileri [m) Kagir Dolgu Duvar Bilgileri [m)
Kolon Boyutlan Kezme Perds Duvar Kesme Alam [Ag) X Yénlndeki Duvann Ozellikleri ¥ ¥onindeki Duvarin Ozellikleri Kesme Alani [Ak)
Adet Alam Adet Bayutlan - -
X y {w) X y % v Adet DL\-;; Kapl_.'PenEere Du\ra: adet DL\.;: Kapl_.'F‘EnEere Duva: X y
Uzunugu Uzunlugu Kalinhg Uzuniugu Uzunlugu Kalinhg
28 0.5 0.5 7 4 0.3 5 6 1] 1]
4 5 0.3 6 1] 1]
2 10 0.3 6 Q2 a X 1
4 0.3 E] 3.6 0 0 I Ak 16.6 19
0 0 | net 1 1
x 1
[ v | [ v ] | zak | 188 13
Thw 7 tha: | s6 12 | zae | [ o ] | nez [1273s8]123137
Kat 2-20
Kelon Bilgileri [m) Ferde Duvar Bilgileri [m) Kagir Dolgu Duvar Bilgileri [m)
Kolon Boyutlan | Kesme Perde Duvar Kesme Alami [Ag) X Yénindeki Duvanin Gzellikleri ¥¥Gnindeki Duvarin dzellikleri Kesme Alami [Ak)
Adet Alami Adet Boyutlan _ _
X ¥ ] X ¥ X ¥ ader | DU Kapi/Pencere Buvar | e | Dwar Kap/Pencere Duvar X v
Uzunlugu Uzunlugu Kalinlig Uzuniugu Uzunlugu Kalinhg
28 0.35 0.35 3.43 4 0.3 5 6 1] 1]
4 S 0.3 & 2 2
2 10 0.3 6 2 2
4 0.3 3 3.6 0 o
0 0
X ¥
[ v | [ v ] | zak | 1303 | 1543
Thw | 343 s | sE 12 | zak | [ o ] | ncz-1s 1 1
nc,min 1 Agiklama
Tagiyici Sistam nc,min sonucuna gére nc,min = 0.8
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dizenlenen R degerleri

[

7.5

|

8
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oldugu igin Bl
ditzensizligi
yoktur.




Tablo 65. Diizensizlik Kontrolleri Ozeti

Herhangi Bir Kattaki Etkili

Etkili Kesme Alani= O

Al Burulma A A K Al Bir Ust Katin, KI
R e reas i i esme Alaninin, Bir Us atin, Klon ve
Dizensizligi imax fort B1 Komsu Katlar L o .
. Kattaki Etkili Kesme Perdelerinin ZYlizey
Kontroli Arasi Dayanim [— — - —
0.00655 0.0065 0K . e e i. Kat Etkili Kesme Alani |i+1. Kat Etkili Kesme Alani
Duzensizligi
. (Zayif Kat)
Kat Briit Alam Zbosluk Alanlan 27.52 16.6 0K
900 100 0K Herhangi Bir i. Kattaki Ortalama Gdoreli Kat
e . B2 Komsu Katlar
Deprem Yiklerinin, Diisey Tasiyici Elemanlarina A Riitlik
B rasi Rijitli
A2 Dogeme Giivenle Aktarilabilmesini Giiclendiren Yerel o ) s (Ai(X)/hi)ort (Ai1(X)/hix1 Jort
i izlikleri uzensizligi
Streksizlikleri Doseme Bosluklar g
(Yumusak Kat)
YOK 0K 0.001703 0.002187 NOT OK
Désemenin Diizlem Ici Rijitlik Dayaniminda Ani [ | | ——
| R N ——
Azalmalar _
YOK 0K — L]
L L L 1L L L L AL A
‘[ | & B3 Tasiyici Bk=. 3.6.2.4 () Bl 3.6.2.4 (1)
J ) - )
L s, . Sistemin Dugey ]
A3 Planda arJ oy - Elemanlarinin T
Cilantilar | =% e L S Sureksizligi —] - - |
Bulunmasi . L L LL L1 AL L I
A3 i ditzensizlik dirumne: Bk=. 3.6.2.4 (c) Bz, 3.6.2.4 (d)
ay > 0.2 Ly ve aym zamanda ay>0.2 Ly
Herhangi Biri= YOK 0K
ax>0.2Lx = HAYIR ay>0.2Ly=HAYIR 0K

162



Diizensizlikler de kontrol edildigine gore, sirada, mod birlestirme hesap yontemi
ile elde edilen taban kesme kuvvetinin, esdeger deprem yiikii hesap yontemi ile elde
edilen taban kesme kuvvetine yakinsaklastirilmasi vardir. (Afet ve Acil Durum
Baskanligi, 2018)

Yani, modal analiz ile yapilan ¢éziimden elde edilen taban kesme kuvveti,
esdeger deprem yiikii yontemi ile yapilan ¢oziimden elde edilen taban kesme kuvvetine

gore, TBDY 2018 4.8.4 uyarinca, gerekli goriilmesi halinde, yakinsanacaktir.

Bu islem, TBDY 2018 4.8.4 de anlatildig1 iizere;

Vix(X) < Ye Ve(X) Denklem 68
ise, modal hesap yontemi ile hesaplanarak, azaltilmis, tiim i¢ kuvvet ve
yerdegistirmeler, Bte(X) kat sayisi ile garpilarak, biytitiilecektir:
BtE(X) = Ve Vre(X)/ Vtx(X) > 1 Denklem 69

BE(Y) = Ve Vre(Y)/ Vty(Y) > 1 Denklem 70
VE(X) = VIE(Y) = 10187.98 kN Denklem 71
Vix(X) = 20690 kN Denklem 72
Vty(Y) = 8354 kN Denklem 73

olarak elde edilmistir.

Ye, TBDY 2018 4.8.4 uyarinca, 0.90 Denklem 74

secilmistir.

Bte(X) = 0.90%10188/20690 = 0.443 Denklem 75
Be(Y) = 0.9%10188/8354 = 1.098 Denklem 76

Hesap sonucu bulunan Bte degerleri, Sap2000 programina, mod birlestirme hesap
yontemi, Y deprem kuvveti, 6lgeklendirme boéliimiine, ilk basta hesaplanan, I*g/R

degerine ¢arpan olarak, girilmistir.
Etkin goreli kat 6telemesi:
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TBDY 2018 4.9.1 uyarinca; etkin goreli kat 6telemeleri, kat bazinda;

Ai = Ui — Ui-1 Denklem 77

olarak hesaplanirken, i. Kata ait kolon veya perdeler bazinda;

Gi = (R/T)*Ai Denklem 78
olarak hesaplanir.

Hesaplanan bu “goreli kat oOtelemeleri”, otelemeyi sinirlandirmak amaciyla,

belirli smirlar dahilinde tutulur. Asagida verilen, sinirlandirma degerinin, binanin

......

deprem hesab1 tekrarlanir:

A*ci,max/hi < 0.0161¢ Denklem 79

Formiilde yer alan,

A = Sae(T) DD-3 / Sae(T) DD-2 Denklem 80

K betonarme yapilar i¢in; 1, ¢elik yapilar i¢in; 0.5 olur.
Tiim bu formiilleri toparlarsak,

Ai,max (X) < 0.016K *hi*(I/R)*( Sae(T)x DD-2 / Sae(T)x DD-3) Denklem 81

bulunur.

Sae(T)x DD-2 = Sp1/Tx =0.198/2.919 = 0.068 Denklem 82
Sae(T)y DD-2 = Sp1/Ty = 0.198/4.189 = 0.047 Denklem 83
Sae(T)x DD-3 = Sp1/Tx = 0.081/2.919 = 0.028 Denklem 84
Sae(T)y DD-3 = Sp1/Ty = 0.081/4.189 = 0.019 Denklem 85
Ai,max (X) < 0.016*3.5*(1/6)*( 0.068/ 0.028) = 0.023 Denklem 86
Ai,max (Y) < 0.016*3.5%(1/8)*( 0.047/ 0.019) = 0.017 Denklem 87

Etkin goreli kat 6telemelerine dair hesaplar ve sinirlandirmalar agagidaki gibi

bulunmustur:
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Asagidaki tablolarda goriildiigii lizere, etkin goreli kat Gtelemesi sinir sartini

......

arttirilarak, deprem hesaplarinin tekrar edilmesi gerekmektedir.
Fakat burada dikkat edilmesi gereken konu;

Ai,max < 0.016*hi*(I/R)*(Sae(T) DD-2 / Sae(T) DD-3) Denklem 88

Denklemindeki 0.016 katsayisi, arada derz bulunan duvarlar i¢indir. Bilindigi
tizere, kolonlar arasinda duvar derzsiz dolgu duvar olarak yapildiginda, o kesitteki,
otelemeyi bir kisim engeller. Bu da 6telemenin daha diisiik ¢ikmasina neden olur. Derzli
bir duvar bulunmasi ise, 6telemenin engellenmedigi anlamina gelir. Bu durumda daha
yiiksek bir oteleme ¢ikar. Bu sebeple TBDY 2018 kapsaminda bu iki durum ayr1 ayri
degerlendirilmek suretiyle, derzsiz duvarlar i¢in katsay1 0.008; derzli duvarlar i¢in ise,
0.016 olarak alinmistir. Bu tez kapsaminda yapidaki duvarlar derzli kabul edilmis ve

katsay1 0.016 alinmistir.
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Tablo 66. Etkin Goreli Kat Otelemesi

Story20 EXP X 0.002638 0.00264 0.023 OK Story20 EYP Y 0.004375 0.00438 0.017 OK
Story20 EXN X 0.002638 Story20 EYN Y 0.004375
Story19 EXP X 0.002673  0.00267 0.023 OK Story19 EYP Y 0.004479 0.00448 0.017 OK
Story19 EXN X 0.002673 Story19 EYN Y 0.004479
Story18 EXP X 0.002702  0.0027 0.023 OK Story18 EYP Y 0.004596  0.0046 0.017 OK
Story18 EXN X 0.002702 Story18 EYN Y 0.004596
Story17 EXP X 0.002727 0.00273 0.023 OK Story17 EYP Y 0.00472  0.00472 0.017 OK
Story17 EXN X 0.002727 Story17 EYN Y 0.00472
Story16 EXP X 0.002742  0.00274 0.023 OK Story16 EYP Y 0.004837 0.00484 0.017 OK
Story16 EXN X 0.002742 Story16 EYN Y 0.004837
Story15 EXP X 0.002745  0.00275 0.023 OK Story15 EYP Y 0.004934 0.00493 0.017 OK
Story15 EXN X 0.002745 Story15 EYN Y 0.004934
Story14 EXP X 0.002731 0.00273 0.023 OK Story14 EYP Y 0.005 0.005 0.017 OK
Story14 EXN X 0.002731 Story14 EYN Y 0.005
Story13 EXP X 0.002702  0.0027 0.023 OK Story13 EYP Y 0.005029 0.00503 0.017 OK
Story13 EXN X 0.002702 Story13 EYN Y 0.005029
Story12 EXP X 0.002628 0.00263 0.023 OK Story12 EYP Y 0.00496  0.00496 0.017 OK
Story12 EXN X 0.002628 Story12 EYN Y 0.00496
Story11 EXP X 0.002563  0.00256 0.023 OK Storyll EYP Y 0.004917 0.00492 0.017 OK
Story11 EXN X 0.002563 Story11l EYN Y 0.004917
Story10 EXP X 0.002469 0.00247 0.023 OK Story10 EYP Y 0.00482 0.00482 0.017 OK
Story10 EXN X 0.002469 Story10 EYN Y 0.00482
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Tablo 67. Etkin Goreli Kat Otelemesi

0.002353  0.00235
0.002353
0.002211  0.00221
0.002211
0.002042  0.00204
0.002042
0.001845  0.00185
0.001845
0.001617  0.00162
0.001617
0.001356  0.00136
0.001356
0.00106 0.00106
0.00106
0.000726  0.00073
0.000726
0.000336  0.00034
0.000336

0.004675 0.00468
0.004675
0.004474  0.00447
0.004474
0.004208 0.00421
0.004208
0.00387  0.00387
0.00387
0.00345  0.00345
0.00345
0.002937 0.00294
0.002937
0.002319 0.00232
0.002319
0.001578 0.00158
0.001578
0.000669  0.00067
0.000669

< < W wwwwww< < =<

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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Ikinci mertebe etkilerinin kontrolii:

TBDY 2018 4.9.2 uyarinca, ikinci mertebe gosterge degeri,

0,,i = Ai,ort * 2wk / Vi * hi Denklem 89

b

olarak hesaplanir. Yapidaki tiim katlar i¢in bulunan “ikinci mertebe gosterge degeri’

maksimumu, TBDY 2018 4.9.2.2 uyarinca, su degeri saglamak zorundadir:

0,,max < 0.12*D/Ch*R Denklem 90

- Ch = kompozit kolonlu ve ¢elik yapilar i¢in, 1; betonarme yapilar i¢in, 0.5

alinacaktir.

Eger bu kosul saglanamaz ise, gozoniine alinan dogrultudaki (X veya Y) tim i¢

kuvvetler, B2 katsayisi ile carpilarak, arttirilacaktir:

B, = 0.88+ (Ch*R/D)* 0,,max > 1 Denklem 91

veya tastyict sistem rijitlik ve/veya dayanimu arttirilarak, deprem hesabi tekrarlanabilir.

Yapiya ait ikinci mertebe etkilerinin kontrolleri, asagida verilmistir:
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Tablo 68. Tkinci Mertebe Etkileri

Story20 EXP X 0.002638 0.00264 15659.6775 3500 -8278.858 -1.4257E-06 0.05 oK
Story20 EXN X 0.002638
Story19 EXP X 0.002673  0.00267 31283.3551 3500 -8277.858 -2.8862E-06 0.05 oK
Story19 EXN X 0.002673
Story18 EXP X 0.002702 0.0027 46907.0326 3500 -8276.858 -4.3751E-06 0.05 oK
Story18 EXN X 0.002702
Story17 EXP X 0.002727  0.00273 62530.7101 3500 -8275.858 -5.887E-06 0.05 oK
Story17 EXN X 0.002727
Story16 EXP X 0.002742 0.00274 78154.3876 3500 -8274.858 -7.3993E-06 0.05 oK
Story16 EXN X 0.002742
Story15 EXP X 0.002745  0.00275 93778.0652 3500 -8273.858 -8.8893E-06 0.05 oK
Story15 EXN X 0.002745
Story14 EXP X 0.002731 0.00273 109401.743 3500 -8272.858 -1.0319E-05 0.05 oK
Story14 EXN X 0.002731
Story13 EXP X 0.002702 0.0027 125025.42 3500 -8271.858 -1.1668E-05 0.05 oK
Story13 EXN X 0.002702
Story12 EXP X 0.002628  0.00263 140973.035 3500 -8270.858 -1.2798E-05 0.05 oK
Story12 EXN X 0.002628
Story11 EXP X 0.002563 0.00256 156920.649 3500 -8269.858 -1.3895E-05 0.05 oK
Story11 EXN X 0.002563
Story10 EXP X 0.002469 0.00247 172868.263 3500 -8268.858 -1.4748E-05 0.05 oK
Story10 EXN X 0.002469
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Tablo 69. ikinci Mertebe Etkileri

Story9 EXP X 0.002353 0.00235 188815.877 3500 -8267.858 -1.5353E-05 0.05 oK
Story9 EXN X 0.002353
Story8 EXP X 0.002211 0.00221 204763.492 3500 -8266.858 -1.5647E-05 0.05 oK
Story8 EXN X 0.002211
Story7 EXP X 0.002042 0.00204 220711.106 3500 -8265.858 -1.5578E-05 0.05 oK
Story7 EXN X 0.002042
Storye EXP X 0.001845 0.00185 236658.72 3500 -8264.858 -1.5094E-05 0.05 oK
Storye EXN X 0.001845
Story5 EXP X 0.001617 0.00162 252606.334 3500 -8263.858 -1.4122E-05 0.05 oK
Story5 EXN X 0.001617
Story4 EXP X 0.001356 0.00136 268553.949 3500 -8262.858 -1.2592E-05 0.05 oK
Story4 EXN X 0.001356
Story3 EXP X 0.00106 0.00106 284501.563 3500 -8261.858 -1.0429E-05 0.05 oK
Story3 EXN X 0.00106
Story2 EXP X 0.000726 0.00073 300449.177 3500 -8260.858 -7.5442E-06 0.05 oK
Story2 EXN X 0.000726
Story1l EXP X 0.000336 0.00034 316396.792 3500 -8259.858 -3.6773E-06 0.05 oK
Story1l EXN X 0.000336
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Tablo 70. ikinci Mertebe Etkileri

Story20 0.004375 0.00438 15659.6775 -8278.858 -2.3644E-06

Story20 0.004375 Eger, B:(X]) veya 62(Y)'lerin tiim katlar icin
Story19 0.004479 0.00448 31283.3551 -8277.858 -4.8362E-06 hesaplanmis degerlerin, maksimumu,
Story19 0.004479 sinir degeri gecer ise, o dogrultudaki,
Story18 0.004596 0.0046 46907.0326 -8276.858 -7.4419E-06 "Tim ig kuvvetler", o dogrultuya ait B-
Story18 0.004596 katsayisi ile carpilarak, arttirilacaktir!
Story17 0.00472 0.00472 62530.7101 -8275.858 -1.019E-05

Story17 0.00472

Storylb 0.004837 0.00484 78154.3876 -8274.858 -1.3053E-05

Storyle 0.004837

Story15 0.004934 0.00493 93778.0652 -8273.858 -1.5978E-05

Story15 0.004934

Story14 0.005 0.005 109401.743 -8272.858 -1.8892E-05

Story14 0.005

Story13 0.005029 0.00503 125025.42 -8271.858 -2.1717E-05

Story13 0.005029

Story12 0.00496 0.00496 140973.035 -8270.858 -2.4155E-05

Story12 0.00496

Story11 0.004917 0.00492 156920.649 -8269.858 -2.6657E-05

Story11 0.004917

Story10 0.00482 0.00482 172868.263 -8268.858 -2.879E-05

Story10 0.00482
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Tablo 71. Tkinci Mertebe Etkileri

0.004675 0.00468 188815.877 -8267.858 -3.0504E-05
0.004675
0.004474 0.00447 204763.492 -8266.858 -3.1662E-05
0.004474
0.004208 0.00421 220711.106 -8265.858 -3.2103E-05
0.004208
0.00387  0.00387 236658.72 -8264.858 -3.1661E-05
0.00387
0.00345  0.00345 252606.334 -8263.858 -3.0131E-05
0.00345
0.002937 0.00294 268553.949 -8262.858 -2.7273E-05
0.002937
0.002319 0.00232 284501.563 -8261.858 -2.2816E-05
0.002319
0.001578 0.00158 300449.177 -8260.858 -1.6398E-05
0.001578
0.000669 0.00067 316396.792 -8259.858 -7.3218E-06
0.000669

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

172



Gorildugi tzere, 20 Katli kompozit yapinin TBDY 2018 cergevesinde,
dayanima gore tasarim kurallar1 uyarinca deprem kontrolleri yapilmis ve i¢ kuvvetler

belirlenerek, tasiyici sistem donati se¢imi ve boyutlandirilmasina gelinmistir.
Kiriglerin boyutlandirilmast;

Kirislerin boyut ve donatilarinin net tayini ve TS 500 ve TBDY 2018 uyarinca
saglamasi gereken kosullara iliskin olusturulan excellerin goriintiileri, asagida

verilmistir. Boyutlandirma, donat1 ve kontroller, siinek kiris olacak sekilde yapilmistir.
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Elemanin Boyutlandinlma Tard

Tablo 72. Kiris Donatilandirma Tiiri

Dikdortgen Kesitli Kirislerde Dengeli Donati Orami

fed=

elik 1,4 1,5 1,7 k k3 Es d= 115
¢ Beton * fck/ymc fyd=fyk/
Kirigler Nd Ac fck Tar ymc=1.4| ymc=1.5 ymc=1.7

K1 30 270000 50 KIRIS 420 25 C25/30 | 0,02196 | 0,02049563 | 0,018084379 0,85 0,85 200000 33,33 434,78
K2 30 270000 50 KIRIS 420 30 C30/37 |0,025421 | 0,023726705 | 0,020935328 0,82 0,85 200000 33,33 434,78
K3 30 270000 50 KIRIS 420 35 C35/45 |0,028573 | 0,026668431 | 0,023530968 0,79 0,85 200000 33,33 434,78
K4 30 270000 50 KIRIS 420 40 C40/50 |0,031415 | 0,029320807 | 0,0258713 0,76 0,85 200000 33,33 434,78
K5 30 270000 50 KIRIS 420 45 C45/55 |0,033947 | 0,031683832 | 0,027956322 0,73 0,85 200000 33,33 434,78
Kb 30 270000 50 KIRIS 420 50 C50/60 | 0,036169 | 0,033757508 | 0,029786036 0,70 0,85 200000 33,33 434,78
K7 30 270000 50 KIRIS 420 55 C55/67 |0,051768 | 0,048316922 | 0,042632578 0,79 0,98 200000 33,33 434,78
K8 30 270000 50 KIRIS 420 60 C60/75 | 0,055759 | 0,052042162 | 0,045919555 0,78 0,98 200000 33,33 434,78
K9 30 270000 50 KIRIS 420 70 C70/85 |0,062551 | 0,058380631 | 0,051512321 0,75 0,98 200000 33,33 434,78
K10 30 270000 50 KIRIS 420 80 CB0/95 | 0,06958 |0,064941502 | 0,057301325 0,73 0,98 200000 33,33 434,78
K11 30 270000 50 KIRIS 500 25 C25/30 | 0,017206 | 0,016058929 | 0,014169643 0,85 0,85 200000 33,33 434,78
K12 30 270000 50 KIRIS 500 30 C30/37 | 0,019918 | 0,018590571 | 0,016403445 0,82 0,85 200000 33,33 434,78
K13 30 270000 50 KIRIS 500 35 C35/45 |0,022388 | 0,0208955 | 0,018437206 0,79 0,85 200000 33,33 434,78
K14 30 270000 50 KIRIS 500 40 C40/50 | 0,024615 | 0,022973714 | 0,020270924 0,76 0,85 200000 33,33 434,78
K15 30 270000 50 KIRIS 500 45 C45/55 | 0,026598 | 0,024825214 | 0,021904601 0,73 0,85 200000 33,33 434,78
K16 30 270000 50 KIRIS 500 50 C50/60 |0,028339 0,02645 0,023338235 0,70 0,85 200000 33,33 434,78
K17 30 270000 50 KIRIS 500 55 C55/67 |0,035181 | 0,032835786 | 0,028972752 0,79 0,85 200000 33,33 434,78
K18 30 270000 50 KIRIS 500 60 Ce0/75 | 0,037894 | 0,035367429 | 0,031206555 0,78 0,85 200000 33,33 434,78
K19 30 270000 50 KIRIS 500 70 C70/85 |0,042509 0,039675 0,035007353 0,75 0,85 200000 33,33 434,78
K20 30 270000 50 KIRIS 500 80 C80/95 |0,047286 | 0,044133714 | 0,038941513 0,73 0,85 200000 33,33 434,78
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Tablo 73. Kiris Dengeli Kirilma Kontrolii

) L B Faydal . ) Basing Blogu Dengeli Kinlma DengeliKinlma  |Dengeli Kinlma Aninda
Tasanm Momenti: | Tasanm Kesme | Kiris Genisligi: Kiris Beton o Etriye Aralig: s o . .

) T | Vilkseklik: h- fek  (fyk (Mpa) K Derinligi Aninda Tarafsiz ~ |Aninda Basing Blogu| Basing Blogun Sinir Cmax NOT

Md (Nmm) Kuvveti: Vd (N) bw Yiksekligi:h | Ortlst: d ‘ {mm) R o o
d=d 3 ¢ | EkseninDerinligi:cb | Derinligi: ab Derinligi: amax

4375900 678772 430 600 a0 560 30 500 100 0,002183 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 | OK
4375900 67877,2 450 600 a0 560 30 500 100 0,002183 | 0,613207| 0,72142 324,7058824 276 154,8235294 1821453 | OK
4375900 678772 450 600 a0 560 50 500 100 0,002189 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 | OK
4375900 67877,2 450 600 a0 560 30 500 100 0,002183 | 0,613207| 0,72142 324,7058824 276 154,8235294 1821453 | OK
4375900 67877,2 450 600 a0 560 30 500 100 0,002189 | 0,613207| 0,72142 324,7058824 276 154,8235294 1821453 | OK
4375900 67877,2 450 600 a0 560 30 500 100 0,002183 | 0,613207| 0,72142 324,7058824 276 154,8235294 1821453 | OK
4375900 678772 450 600 a0 560 50 500 100 0,002189 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 | OK
4375900 67877,2 450 600 a0 560 50 500 100 0,002189 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 | OK
4375900 678772 450 600 a0 560 30 500 100 0,002189 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 | OK
4373900 67877,2 450 600 L] 560 50 500 100 0,002189 | 0,613207 | 0,72142 324,7058824 206 154,8235294 182,145 OK
4375900 67877,2 450 600 a0 560 30 500 100 0,002189 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 | OK
4375900 678772 430 600 a0 560 30 500 100 0,002189 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 OK
4373900 67877,2 450 600 a0 560 50 500 100 0,002189 | 0,613207| 0,72142 324,7058824 276 134,8235294 1821453 OK
4375900 67877,2 450 600 a0 560 30 500 100 0,002183 | 0,613207| 0,72142 324,7058824 278 154,8235294 1821453 | OK
4375900 67877,2 450 600 a0 560 30 500 100 0,002189 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 | OK
4373900 678772 430 600 40 560 50 500 100 0,002189 | 0,613207 | 0,72142 324,7058824 276 1548235294 182,145 | OK
4375900 67877,2 450 600 a0 560 30 500 100 0,002189 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 | OK
4373900 67877,2 450 600 L] 560 50 500 100 0,002189 | 0,613207 | 0,72142 324,7058824 206 154,8235294 182,145 | OK
4375900 67877,2 450 600 a0 560 50 500 100 0,002189 | 0,613207| 0,72142 3247058824 276 154,8235294 1821453 | OK
4373900 67877,2 450 600 L] 560 50 500 100 0,002189 | 0,613207 | 0,72142 324,7058824 206 154,8235294 182,145 | OK
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Tablo 74. Cekme ve Basing Donatis1 Alani

Denge Durumunda | Denge Durumunda Beton Tasanm Basing Tasarim Momentinden Kalan | Denge Durumu Momenti|  Tasanm Momenti ile Olusan Cekme Bolgesindeki Toplam
Beton Blogundaki | Blogunun Tasiyabilecegi Momentinden Donatisindaki  |Moment Mds igin Gerekli Donati|  igin Gereken Cekme | Farktan Cekme Bélgesine llave : gt o .
onatl Alani: As

Kuvvet: Fc Moment: Mdc Kalan Moment: Mds| ~ Gerilme: Gs' Alani (Basing Bolgesi): As' Danatl Alani: AsL Edilecek Donati Alani: As2

1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -348233276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -348253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -348233276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1574000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -348233276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -348253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -348233276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -348253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
1974000 952629176,5 -948253276,5 -32667,72834 55,82157333 4540,2 -4194,197184 346,0028156
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Tablo 75. Kiris Donat1 Oranlari

: Ust Sinir Donati Orani: Pmax :
Alt Sinir Donatt Kontrolleri: p=As/bdw Donatl Sinir Oran: p-p's=pmax Dengeli donat orant: pb
Cekme donatisi orani: p Basing donatisi orani: p'

p As bw d Pmin fetd fyd As bw d p A's bw d o' p-p' Pmax k1 k3 fed fyd pb

0,001373 | 346,0028 | 450 560 |0,003036|1,649916|434,7826| OK | 346,0028| 450 560 |0,001373|55,82157| 430 560 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916|434,7826| OK | 346,0028| 450 560 |0,001373|55,82157| 430 560 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 | 0,003036|1,649916|434,7826| OK | 346,0028| 450 560 | 0,001373 | 55,82157 | 450 560 | 0,000222 | 0,001152 | 0,001167 | OK 0,7 0,85 |33,33333|434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916|434,7826| OK | 346,0028| 450 560 | 0,001373|55,82157| 450 360 | 0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916|434,7626| OK | 346,0028| 450 560 | 0,001373|55,82157| 430 560 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916|434,7826| OK | 346,0028| 450 560 |0,001373|55,82157| 430 560 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916 | 434,7826| OK | 346,0028| 450 560 |0,001373|55,82157| 450 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 [33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 | 0,003036|1,649916|434,7826| OK | 346,0028| 450 560 | 0,001373 | 55,82157 | 450 560 | 0,000222 | 0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 360 |0,003036|1,643916|434,7626| OK | 346,0028| 450 360 | 0,001373|35,82157| 430 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,83 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916|434,7826| OK | 346,0028| 450 560 | 0,001373|55,82157| 450 360 | 0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 430 360 |0,003036|1,043916 |434,7626| OK | 346,0028| 430 360 | 0,001373|35,82157| 430 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,83 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916 | 434,7826| OK | 346,0028| 450 560 | 0,001373|55,82157| 430 360 | 0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 360 |0,003036|1,643916|434,7626| OK | 346,0028| 450 360 | 0,001373|35,82157| 430 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,83 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916 | 434,7826| OK | 346,0028| 450 560 | 0,001373|55,82157| 450 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 430 360 |0,003036|1,043916 |434,7626| OK | 346,0028| 430 360 | 0,001373|35,82157| 430 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,83 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916 | 434,7826| OK | 346,0028| 450 560 | 0,001373|55,82157| 450 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 430 360 |0,003036|1,043916 |434,7626| OK | 346,0028| 430 360 | 0,001373|35,82157| 430 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,83 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916 | 434,7826| OK | 346,0028| 450 560 | 0,001373|55,82157| 450 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916 | 434,7826| OK | 346,0028| 450 560 | 0,001373|55,82157| 450 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

0,001373 | 346,0028 | 450 560 |0,003036|1,649916 | 434,7826| OK | 346,0028| 450 560 | 0,001373|55,82157| 450 360 |0,000222|0,001152 | 0,001167 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645
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Tasanm Kesme Kuvveti Simir Kontrolleri (TS500)

Tablo 76. Kiris Kesme Donatis1 Alani

Kesme Donatisi Hesabi

Max Tasanm Kesme Kuvveti

Donatisiz Betonun Kesme Dayamimi (Nd=0 olarak ¢ozlilmistir)

Ver<Wd: Kesme Donatisi Hesabi

Tasanm Kesme Kuvveti Vd (kN
Max vd (kN)| fed Ac (kN d gekme ve basingta p fctd Ac Nd £:0.07, Ekse| Asw vd 5 fywd d
1848000 |33,33333 270000 678772 QK 289562,479 1,64951582| 270000 30 0,07 27,87813571 67877,2 100 434,7826 360
1848000 |33,33333 | 270000 67877,2 OK 283562, 479 1,64991582| 270000 30 0,07 2787813571 67877,2 100 434,7826 360
1848000 |33,33333| 270000 678772 OK 289562,479 1,64991582| 270000 30 0,07 27,87813571 67877.2 100 434,7826 560
1848000 |33,33333| 270000 678772 OK 289562479 1,64991582| 270000 30 0,07 27,87813571 67877.2 100 434,7826 560
1848000 |33,33333| 270000 678772 OK 289562479 1,64991582| 270000 30 0,07 27,87813571 67877.2 100 434,7826 560
1848000 |33,33333| 270000 67877,2 oK 289562,479 1,64991582( 270000 30 0,07 2787813571 67877,2 100 434,7826 360
1848000 |33,33333| 270000 673877,2 0K 289562479 1,64991582| 270000 30 0,07 27,87813571 67877.2 100 434,7826 560
1848000 |33,33333| 270000 67877,2 QK 289562,479 1,64991582| 270000 30 0,07 27,87813571 67877,2 100 34,7826 360
1848000 |33,33333| 270000 678772 QK 289562,479 1,64991582| 270000 a0 0,07 2787813571 67877,2 100 434,7826 560
1848000 |33,33333| 270000 678772 QK 289562,479 1,64991582| 270000 a0 0,07 2787813571 67877,2 100 434,7826 560
1848000 | 33,33333 | 570p0n 678772 OK 289562,479 1,64991582| 270000 30 0,07 27,87813571 67877.2 100 434,7826 560
1848000 |33,33333| 270000 | 678772 0K 289562,479 1,64991582| 270000 30 0,07 27,87813571 67877,2 | 100 |434,7826| 560
1848000 |33,33333| 270000 67877,2 OK 289562479 1,64991582( 270000 30 0,07 2787813571 67877.2 100 434,7826 360
1848000 | 33,33333| 270000 67877,2 OK 289562,479 1,64551582| 270000 30 0,07 27,87813571 67877.2 100 434,7826 560
1848000 |33,33333| 270000 67877,2 QK 289562,479 1,64951582| 270000 30 0,07 27,87813571 67877,2 100 434,7826 360
1848000 |33,33333 270000 67877,2 0K 2859562,479 1,64991582| 270000 30 0,07 27,87813571 67877,2 100 434,7826 560
1848000 |33,33333 270000 67877,2 0K 2859562,479 1,64991582| 270000 30 0,07 27,87813571 67877,2 100 434,7826 560
1848000 | 33,33333 | 270000 67877,2 QK 289562,479 1,64991582| 270000 a0 0,07 27,87813571 67877,2 100 434,7826 560
1848000 |33,33333 270000 67877,2 0K 289562,479 1,64991582| 270000 30 0,07 27,87813571 67877,2 100 434,7826 560
1848000 |33,33333 270000 67877,2 QK 289562,479 1,64991582| 270000 a0 0,07 27,87813571 67877,2 100 434,7826 560
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Tablo 77. TS2018 Kiris Kontrolleri

TBDY 2018 Siineklik Dizeyi Yiksek Kiriglerin Kontrolleri

Enkesit Kosullan Boyuna Donatr Kogullar Enine Donat Kosullar Kirislerin Kesme Givenligi

bw(cm) hiiris | tdbseme Peekme/mesnet|  ftd fyd q)huyuna d)miye 5 Ve vr Vdy | Mpi=L4Mri | Mpj=L4Mrj| Ln bw d fek

450 0K 600 160 0K OK | 0,001373027 | 1,649916 | 434,7826 |  OK 2 0K 14 0K 100 0K |99510,84 | 2316779 | 101261,2 | 4375900 | 4373900 | 5000 450 3560 30 0K
450 0K 600 160 0K OK | 0,001373027 | 1,649916 | 434,7826 |  OK 2 0K 14 0K 100 0K |99510,84 | 2316779 | 101261,2 | 4375900 | 4373900 | 5000 450 3560 30 0K
450 OK 600 160 0K OK | 0,001373027 | 1649916 | 4347826 | OK 28 0K 14 OK 100 0K |99510,84 | 231677,9|101261,2 | 4375500 4375900 5000 450 560 50 OK
450 0K 600 160 OK OK | 0,001373027 | 1,649916 | 434,7826 | OK 28 OK 14 OK 100 0K |99510,84 | 2316779 | 101261,2| 4375900 | 4373900 | 5000 450 360 30 0K
430 0K 600 160 OK 0K | 0,001373027 | 1649916 | 434,7826 | OK 28 OK 14 CK 100 0K |99510,84 | 231677,9|10126L,2| 4375300 4375900 5000 450 560 30 0K
450 0K 600 160 oK OK | 0,001373027 | 1,649916 | 434,7826 | OK 28 oK 14 OK 100 0K |99510,84 | 231677,9|101261,2 | 4375500 4375300 5000 450 560 50 0K
430 0K 600 160 0K 0K | 0,001373027 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K |99510,84 | 231677,9|101261,2 | 4373900 4375900 5000 450 560 30 0K
450 0K 600 160 0K OK | 0,001373027 | 1,649916 | 434,7826 |  OK 28 0K 1 OK 100 0K |99510,84 | 2316779 | 101261,2| 4375300 | 4373900 | 5000 450 3560 30 0K
430 0K 600 160 0K 0K | 0,001373027 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K |99510,84 | 231677,9|101261,2 | 4373900 4375900 5000 450 560 30 0K
450 OK 600 160 oK OK | 0,001373027 | 1,649916 | 434,7826 | OK 28 oK 14 OK 100 0K |99510,84 | 231677,9|101261,2 | 4375500 4375300 5000 450 560 50 OK
430 0K 600 160 0K 0K | 0,001373027 | 1,649916 | 434,7826 | OK 28 0K 14 OK 100 0K |99510,84 | 231677,9|10126L,2 | 4373300 4375900 5000 450 560 50 0K
450 OK 600 160 0K OK | 0,001373027 | 1649916 | 4347826 | OK 28 0K 14 OK 100 0K |99510,84 | 231677,9|101261,2 | 4375500 4375900 5000 450 560 50 OK
450 0K 600 160 OK OK | 0,001373027 | 1,649916 | 434,7826 | OK 20 OK 14 OK 100 0K |99510,84 | 2316779 | 101261,2| 4375900 | 4373900 | 5000 450 360 30 0K
450 0K 600 160 oK OK | 0,001373027 | 1,649916 | 434,7826 | OK 20 oK 14 0K 100 0K |99510,84 | 231677,9|101261,2 | 4375500 4375900 5000 450 560 30 0K
430 0K 600 160 0K 0K | 0,001373027 | 1,649916 | 434,7826 | OK 20 0K 14 0K 100 0K |99510,84 | 231677,9|101261,2 | 4373900 4375900 5000 450 560 30 0K
450 0K 600 160 0K OK | 0,001373027 | 1,649916 | 434,7826 |  OK 20 0K it OK 100 0K |99510,84 | 2316779 | 101261,2| 4375300 | 4373900 | 5000 450 360 30 0K
450 0K 600 160 OK OK | 0,001373027 | 1649916 | 434,7826 | OK 20 OK 1 OK 100 0K |99510,84 | 231677,9|10126L,2| 4373300 4375900 5000 450 560 30 0K
430 0K 600 160 0K 0K | 0,001373027 | 1,649916 | 434,7826 | OK 20 0K 14 0K 100 0K |99510,84 | 231677,9|101261,2 | 4373500 4375900 5000 450 560 30 0K
430 0K 600 160 0K 0K | 0,001373027 | 1,649916 | 434,7826 | OK 20 0K 14 0K 100 0K |99510,84 | 231677,9|101261,2 | 4373500 4375900 5000 450 560 30 0K
450 0K 600 160 0K OK | 0,001373027 | 1,649916 | 434,7826 |  OK 20 0K 1 OK 100 0K |99510,84 | 2316779 | 101261,2| 4375300 | 4373900 | 5000 450 3560 30 0K
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fek=C= 50 NWimm? (Mpa.) (beton silindirik karakieristk muksvemeti)
fyk=S= 500 Wimm? (Mpa.) (boyuna donab igin elik akma mukavemeti)
Yo = 118

fyd= 800 1,16 = 43478 Nimm?

Y ™
fetk = 0.38
fetd = fiotk /

18
“fck= 035 *+ 50 = 24740 Nimm?
Te ® 24749 / 16 = 18480 Nimm?*

Lb = mac (0,12 fyd /fotd * @ 20* @) (donati gapi 32 < @ =< 40 mm srasinda oldufunda Lb * 100 /{132~ @ ) cimal. )

E -5 om J |:5 om 18 om

! < ;

N I N N :

N | N N a

N | 1N N 5

N i N L/ N i

| /1 Z] :
2*h=_ 120 cm | 280 om ‘ 2*h=_ 120 om 2*h= . 120 cm |_, 280 om | 2*h=_ 120 om 2*h= 120 om I 280 om
etriye siklagtima bélgesi | orta bblge 1 etriye siklaghrma bélgesi etriye siklagirma bélgesi | orta bilge 1 etriye siklagtima bélgesi etriye siklagtima béipesi | orta bélge

Sekil 68. Kiris, Boyuna Donat1 Uzunluk Hesabi, Kolon 50x50
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'I'=n|= IT [+] T P 18
i b Niﬂll:m 250mm
mg.ng Fh b +h
min mm 3~ hi m
i i i LM 10 { basit): L 12 (kenar) ;
rmiin h (sehim hesab gerektirmayean) L/ 18 (ig): L5 ( konsal)
rnax h 3.5 " bw
min Le 2= h
rovin L2 Ln /4
min { LB1 + LEZ } (040 Lb+12"@):{Lb; 50*2 (Lb2 =0 ise})
s 50 d/
max sc d/4 .8 "o, 150 mm ds4 ;& " @; 150 mm
[rmin o7 0.8 ~ fesd ¢ fyd
iin o3 A
a2 loas=ob ; 0,02 0.0
min g1 =3 03-p1  (05-p1 (DTS =1,1a_3 weday
[rin g2 o174
% 12 mm 12 ram
[l 8 mm
beton omusd 20 mmi{ig) - 28 rmm [ dig )

Ln=

5000 rmm

@14

ana
10

bal etriye
2144 277

sanima bal.etri
12 @14 112

2 108w

@14

kirig =  dig kirlg

e

—

18 mm

gL
:lil'- 48  rmm
Mqﬂ
uygun. i -

: .
fek =S = BO Nimm® (Mpa. ) (eeton silindirik karakieristik mukawvemeati} se=d/4= 554 So4 = 130 mm
fyk =5 = 800 Nmm® (Mpa.) (boyuna donat gelik akma mukavereti) se=8*@I= 8 * 14 = 112 mm
fywk =5 = B00  MYmm® (Mpa.)h (enine (etriye) donat gelik akma mukavemeti) sc = 150 mm
Frre = 1.8 S0 = Asw d{ 0.3 " foed * bw ) = aos - 435 & 03 - 1.85 - 450 = 801 mm
fed = 50 1.5 = 333 Nmm* segilecek so= 112 mm
Trrea ™ 1,18
fyd = s00 1,186 = 435 MN/mm® 5 i 0
Tfywd = SO0 f 115 = 435 MmmT se=d/2 = 554 Fo2 = 27T mm
fetk = 0.35 ~~fek = 0.35 " 850 = 247 Mimm* o= Asw {03 " fetd * bw ) = 308 -~ 438 N 03 = 185 = 480 = 801 mm
ford = fotk /oy, = 2,47 ! 1.5 = 1.85 MM~ sagilecek sc= ZTT mm
Lb= (012" fiyd = @/ fced )
Lb=20"2
Lbmax (32 =@ == 40 ise 100 [ { 132 - @ ) B garpdr. )

d=h-d = B854 mm

Sekil 69. Kiris Etriye ve Boyuna Donati Diizenlemesi, Kolon 50x50 _HEB260
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fck=C=

50

fyk=S (boyuna donatl igin)=

500

fywk=S (etriye donatisi igin)=

500

15

115

fod=Cly,mg

33,33333333

fyd=She

4347826087

fywd=SF

434,7826087

fctk=0.35"/(C)

2474873734

fotd=fctkfymc

1649915823

In (kolon yuzinden yazane kiris boyu)=

]

@t (en kiclk boyuna donati capl)=

14

Ot (etriye capi)=

14

2

0,04

06

0,5

55

79

d(1,4g+1,6q) (mesnet aksindaki kesme kuvveti) =

1713

d(g+g+e) (mesnet aksindaki kesme kuvveti) =

120

d(g+g+e) icin moment sifir mesafesi =

313

d=Vd(g+g+e)*(mesafe-a/2-d)/mesafe (kolon ylzinden d uzakliktaki kesme
kuvveti)=

86,9456869

d=Vd(1,4g+1 6q)-Pd(1,4g+1,6q)*(a/2+d) (kolon yiizinden d uzakliktaki kesme
kuvveti)=

164901

max Vd (kolon yiizinden d uzakhkta)=

164901

d(2h)=Vd(1,49+1,6q)-Pd*(a/2+2*h) (kolon yiziinden 2h uzakliktaki kesme
kuvveti)=

159845

r=0,22*fcd"bwd=

b

1848

cr=0,65™ctd*bw*d=

270,2562118

d=0,22fcd*bw*d ise kesit uygun ; Vd=0 22fcd*bw*d ise kesit artir

kesit uygun

d=Vcr ise etriye hesabi gerekli ; Vd=Vcr ise minimum etrive yeterli

etriye hesabi gerekli

Sekil 70. Kiris, Etriye Hesab1, Kolon 50x50 HEB260
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sw=n*"T*@Ot2/4= 307,6760801 mm2
sili= 56 mm2.
sia= 346 mm?,
sji= 56 mm?Z.
sja= 346 mme.
Mpit=1,4"Asii*fyd*(d-d')= 1772521739 KNm.
Mpia=1,4%Asia*fyd*(d-d')= 109,5165217 KNm.
Mpjo=1,4*Asju*fyd*(d-d')= 17,72521739 KNm.
Mpja=1,4*Asja*fyd*(d-d')= 109,5165217 KNm.
dy=Pd(g+q)in/2= 1375 KN.
e=Vdy+(Mpit+Mpja)/in= 162,9483478 KN.
e=Vdy+(Mpia+Mpju)/in= 162,9483478 KN.
e= 162,9483478 KN.
eR*2 + Vg+Vg = 1737,955687 KN.
Ra=2 . - Ra=2 Ra=2 . A
Z—Ve+ Vg+Vg < Ve ise yeni Ve=Ve™ = + Vg+Vg ;Ve™ ~ + Vg+Vg = Ve ise yeni 162,9483478 KN
e= 162,9483478 KN.
e<() 22*fcd*bw*d ise kesit uygun ; Ve=0 22*fcd*bw*d ise kesit artir kesit uygun
e-Vdy= 25,44834783 KN.
dE= 1649,01 KN.
0,5*Vd E= 824 505 KN.
c=0,8"Vcr= 216,2049694 KN.
ed=Ve-Pd(g+q)"d= 132,1483478 KN.
E=Ved-Vc= -84,05662159 KN.
d vd= 1649,01 KN.
v=Vd vd -Vc= 1432805031 KN.
sk=Asw*fywd"d/max(VwE;Vwv)= 5231774801 cm.
sk=d/4 14 cm.
sk=8*@t(boy.don.) 11,2 cm.
sk=15cm. 15 cm.
sk=Asw*fywd/(0,3*fctd*bw)= 60,09696728 cm.
sariima bélgesi sk= 5 cm.
e 2h=Ve-Pd(g+q)*2*h= 96,94834783 KN.
E=Ve 2h-Vc= -119 2566216 KN.
dv2h=V-Pd(1,4g+1,6q)*(a/2+2*h)= 1598 45 KN.
v=Vd v2h -Vic= 1382,245031 KN.
s0=Asw"fywd d/max(VwE:; V)= 5423143573 cm.
s0=d/2 (Vd==3*Vcr) cm.
so=d/4 (Vd=3"Vcr) 14 cm.
so=Aswfywd/(0,3*fctd*bw) 60,09696728 cm.
orta bolge so= 5 cm.
SARILMA BOLGESI @14 15 cm.
ORTA BOLGE @14 15 cm.

Sekil 71. Kiris, Etriye Hesab1, Kolon 50x50 HEB260
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fek=C= 50 N/mm? (Mpa) (beton silindirk karakteristi muksvemati)

fk=S=
Vs ™ 118
fyd= 500
Ve ™ 1.8

fetk = 0,35 ™ fok =
fotd = fotk / 1y, =

500 N/mm? {Mpa.) (boyuna donst igin pelik akma mukevemet)

035 v 50 = 24740 Nimm?
= 18400 Nimm?®

L= mae (0,12 = fyd /fote * @ 20° @) (donah gap 32 < @ =< 40 mm arasinda oldufunda LE = 100 /( 132 - @ ) eimali. )

1.5 om

.8 om

AN

/1

yd

N

’ 1

N

2°h= 120 om

| 2°h= 120 em

2*h= 120 em

2vh=

2°h=

120 em {

etriye sikiagtirma baigesi

1 etriye siklastrma bbigesi

etriye siklagtirma bélgesi

" etriye siklasirma béigesi

etriye siklagtirma balgesi i

¥ ¥ om 38 om 38 om
f ! 125 . 125
! 125 " 128 ! ! 125 L 1 7 n ’|
i 7 ’| i i ’| 285 | @184 | L= 285 cm
158 | o14 L= 211 cm 285 | 14 | L= 285 cm | 1
1 i H 820 214 L= 820 om H !
: 8025 214 L= 748 om 1 H ! 1
] 28 | 1 H L2
a1 | t 1 d 188 | ! 188 7 i
| ' T 28 O !
/ | qes 4 i T W \
! | | : s
@14 L= 781 ! 5 ' ! 352
35 B ! 35 L L 35 | { 35 L
N { | 352 214 L= 853 " { T ]
214 L= 858 om H i ! |
H ! 840 214 L= 840 1
| |
285 14 L= 285 285 B4 L= 285
H ! T
125 i | 125 | 125 ! | 125
t o A :

Sekil 72. Kiris Boyuna Donat1 Uzunluk Hesabi1, Kolon 35x35
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[Tenm [Ts 500 TEOY-2018
min b 200 mm 25 0mm
|§EEEEGH 5] Fh o
rrvin 200mn : 3 = hi S00mm ;3 * hf
N . . L/ 10 ¢ basit ) : L /12 (kenar)
min h {sehim hesab gersktirmeayen} L/ 15 { ic ) I.}J' tlw,.::,un 4
iz h 3.5 " bw
in Lo 2"h
%LZ Ln /&
rrin { LB + LEZ (040~ b+ 15~} [1b . 60-& (b3 =0 is=p)
Miax 50 CI-
FIEDC S0 d/4;8~; 180 mm ds4;: 860 ; 150 mm
[min o1 0.E - ]
rmin g2 | RN ]
; a2 Joa5 o6 ; 002 0,02
[rrin o1° et 3 031 (061 (DTS =1, 1a 3 we 3a )
[min p2” el 4
13 mirm 12 ram
™ & mm
baton SriGsi 20 mmiic) : 95 mm {dig)
| Lb1=_ 177 | rmm
il

samima b&l et
12 @147 112

Lnfd4= 1280 o

2"h= 1200 mm s

214

sariima b&l.eri
12 214 112

Ln/ 4=

1250 mm

2 el
kirig = g Kirig
L
- — e h = 18 mm
- —L @14
h=| 800 mrm
gL
= 48  mm
M@m
wygun.

- 3 ] ]
fek = C = B0 Mimm® (Mpa. ) (beton silindiiik ristik Uk i) sc=d/ 4= 584 s 4 = 138 mm
Tyk =5 = S00 NmMmm® (Mpa.) (boyuna donat gelik akma mukcswernmeti) sc=8"~@= & = 14 = 112 mm
Fywk = S = &S00 @ (Mipa, ) (end e gelik akma mukavemsati) sc =150 mm
Y = 1.5 Sc = Asw ~ fywd / { 0.3~ foed “ bw ) = 308 -~ 435
fed = SO 5 1.5 = 333 MNmm* sagilecek sc= 112 mm
Feres ™ 1,18
Tyd = =Tl 1,16 = 438 MN/mm* i i §
Fywed = SO0 /S 1.18 = 435 MNmm® sco=d/2= 554 fo2 = 27T mm
fetk = 0.35 =~/ fek = 0.35 * 50 = 247 M/mm* sc = Asw * fywd /[ 0.3 * fetd =~ bw ) = 3os - 435

ford = fotk § 1, = 2,47 ¢ 1.8 = 1.85 Mimm=
Lb= (012" fiyd = @ / fead )

Lb=20"~@

Lbrmsx (32 = @ =< 40 ise 100 F{ 132 - @ ) Be garpdir. )
d=h-d = EE4  mm

segilecek sc= ZTT

. 2*h= 1200 mm

b e |

1,85 ~ 450 )= 601 mm

1,85 = 4850 = 801 mm

Sekil 73. Kiris Etriye ve Boyuna Donati Diizenlemesi, Kolon 35x35_HEB120
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15

1,15

3333333333

434,7826087

434, 7626087

ctk= 035"«'[0}

2 474873734

ctd=fetk/yme

1649915623

7 (kolon yiiziinden yliziine kirlg boyu)=

5

(en kilcilk boyuna donati capi)=

14

(etriye capi)=

14

elriye kol sayisi=

2

(kirig genisligi)=

0,45

(pas payi)=

0,04

(kirs faydal yuksekik)=

0,56

(ks yukseKigi-

06

A (kolon genisligi)=

0,35

Pd(gt)=

55

Pd(1,4g+1,60)=

9

d(1,4g+1,6q) (mesnet aksindaki kesme kuvveti) =

1900

d(g+q+e) (mesnet aksindaki kesme kuvveti) =

2400

gtqte) icin moment sifir mesafesi =

313

d=Vd(g+q+e)'(mesafe-a/2-d)/imesafe (kolon yiizinden d uzakikiaki kesme
uvveti)=

1836421725

d=Vd(1 4g+1,6q)-Pd(1 4g+1,6q)"(a/2+d) (kolon yliziinden d uzakliktaki kesme
uvveti)=

1841935

ax Vd (kolon yiizinden d uzakhkta)=

1841935

d(2h)=Vd(1 4g+1,6q)-Pd"(a/2+2"h) (kolon yizinden 2h uzakliktaki kesme

1791375

=0.22"Tod bw'd=

1646

cr=0,66"fctd"bw"d=

210,2562118

de0,22fcd"bw"d ise kesit uygun Vd>0,22fcd"bw"d ise kesit artir

kesit uygun

e hesabi gerek

Sekil 74. Kiris, Etriye Hesab1, Kolon 35x35 HEB120
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Asw=n"r"@t /4= 307 8760801 mm?,
Asiii= 56 mm?,
Asia= 346 mm’,
Asjli= 56 mm?,
Asja= M6 mm?,
plii=1,4"Asii*fyd"(d-d )= 17,72521739 KNm.
Mpia=1,4"Asia"fyd"(d-d')= 109,5165217 KNm.
Mpju=14"Asji*fyd*(d-d')= 1772521739 KNm.
Mpja=1 4"Asja*fyd"(d-d')= 109,5165217 KNm.
dy=Pd(g+q)"in/2= 1375 KN,
e=Vdy+Mpli+Mpja)/in= 162 9483478 KN.
e=\dy+(Mpla+Mpji)/in= 162 9483478 KN,
8= 162 9483478 KN,
8" + VgtV = 3678, 356725 KN,
e + Vg#Vq < Ve ise yeni Ve=Ve™™ + Vg+Vq ;Ve™™ + Vg+Vg > Ve ise yeni 1629483478 |KN
e=Ve '
8= 1629483478 KN,
<0 22*cd"bwd ise kesit uygun ; Ve>0,22%cd"bw'd ise kesit artir kesit uygun
e-Vdy= 25 44834783 KN,
d E= 1841,935 KN,
0,5"Vd E= 920,9675 KN,
c=0,8"Ver= 216,2049694 KN.
ed=Ve-Pd(g+q)"d= 132,1483478 KN,
E=Ved-Vec= -84,05662159 KN,
d vd= 1841,935 KN,
v=Vd vd -Ve= 1625 730031 KN,
sk=Asw"fywd"d/max(VwE;Viw)= 4610921317 cm.
sk=d/4 14 cm.
sk=8"@1(boy.don.) 11,2 cm.
sk=16cm. 15 cm.
sk=Asw fywd/(0,3"fctd"bw)= 60,09696728 cm.
sariima bolgesi sk= 4 cm,
e 2h=Ve-Pd{g+q)"2"h= 96,94834783 KN,
E=Ve 2h-Vc= -119,2566216 KN,
dv2h=V-Pd(1,4g+1,6q)"(al2+2"h)= 1791,375 KN,
v=Vd v2h -Ve= _ 1575,170031 KN.
s0=Aswfywd"d/max(VwE; Viwv)= 4,758923232 cm.
so=d/2 (Vd<=3"Ver) cm.
so=d/4 (Vd>3"Ver) 14 cm.
so=Asw fywd/(0,3"fctd"bw) 60,09696728 cm.
orta bolge so= 4 cm,

ARILMA BOLGESI

@14 /4 cm.

ORTA BOLGE

@14 /4 cm.

Sekil 75. Kiris, Etriye Hesabi1, Kolon 35x35 HEB120
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KIiRIS iCIN MINIMUM CEKME DONATISI HESABI
(1.deprem bodlgesinde)
C =fck (N/mm* Mpa.) (beton sinifi) 50 tewzi 2812
8 = fyk (M/mm*Mpa.) (donat sinifi) 500 Kirig
ymc (beton malzeme katsayisi) 1,5
yms (donat malzeme katsayisi) 1,15
bw [cm.) (kiris genisligi) 35
h (cm.) (kirig yiiks eklidi) 50
(pas payl + Petrive + tevzi @2)=d' (cm.) 4 d h
d=h-d (cm) 46
fyd =3 /ms (N/mm®) 434 782609
fod = C/ymc (Nimm*) 33,3333333 d
fotk = 0.35 * + {ick) (Nlmm=) 2474874 e
fotd = fetk / rme (NImm?) 1649976 bw As (diz+pilye)
1.deprem bdlgesinde pmin = 0.8 * fctd | fyd 0,003036
minimum donati alant As = pmin *bw *d (cm®) 4,8877
As @ (dlz) tek cesit donatl 4 @14
veya
As @ (pilye+diiz) veya iki cesit donat 2 @14 + 2 314
As gbvde = 0,001 * bw * d (cm®)
As @ (diz) gévde tek cegit donat 214
Not:

1-) Deprem bdlgelerinde yapilacak tim betonarme binalarda C20°den daha disik
dayanmh beton kullanidamaz. (deprem yonetmeligi madde 3.2.5.1)

2-) Kirig gdvde genisligi en az 250 mm olacaktr. (deprem ydnetmeligi madde 3.4.1.1.a)

3-) Kirig yiiksekligi, dogseme kalinhginin 3 katndan ve 300 mmden daha az, kirig

govde genigliginin 3.5 katndan daha fazla olmamaz.(deprem yonetmeligi madde 3.4.1.1.k)
4-) Minimum donati orani 0,8*fctdifyd olmal. (deprem yonetmeliji madde 3.4.2.1)

5-) Boyuna donatilarin cap 12 mrrden az olmayacaktr. (deprem yonetmeligi madde 3.4.2.2)
8-} “iliksekliGi 800mm yi gecen kiriglerde givde donatis miktan (Asgivde=0,001*bw*d)

rich

olmal.Arahid) ise 300mm yi gecmemeli ve capi en az @10 olmal.(TS500 madde 7.3)

Sekil 76. Minimum Cekme Donatis1 Hesabi1

Kolonlarin boyutlandirilmast;

Kolonlarin boyut ve donatilarinin net tayini ve TS 500, TCYY 2016 ve TBDY
2018 uyarinca saglamasi gereken kosullara iligkin olusturulan excellerin goriintiileri,
asagida verilmistir. Boyutlandirma, donat1 ve kontroller, siinek kolon olacak sekilde

yapilmuigstir.
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Tablo 78. Kompozit Kolon, Sekil Ozellikleri Kontrolii

Kompozit Elemanlann Sekil Ozelliklerinin Kontrolii

Kolon |Y2Pi=!Gelik Toplam Enkesit Boyuna Donat Boyuna Donat Enine Donat Mot: Kolon ortasinda, s<=300

Enkesit Alani Alan:Ag Enkesit Alani: Asr Orani;: psr Capid | Araligi s mm

K1 11800 250000 Ok 9847.04 Ok 14 20 Ok
K2 11800 250000 OK 9847.04 Ok 14 80 Ok
K3 11800 250000 Ok 9847.04 Ok 14 30 Ok
K4 11800 250000 OK S847.04 Ok 14 20 Ok
K5 11800 250000 Ok 9847.04 Ok 14 20 Ok
Ko 11800 250000 Ok 9847.04 Ok 14 320 QK
K7 11800 250000 OK 9847.04 Ok 14 320 Ok
K3 11800 250000 OK 9847.04 Ok 14 20 OK
K9 11800 250000 OK S847.04 Ok 14 20 Ok
K10 11800 250000 Ok 9847.04 Ok 14 20 Ok
K11 11800 250000 Ok 9847.04 Ok 14 320 QK
K12 11800 250000 oK 9847.04 Ok 14 20 (814
K13 3400 122500 OK 3768 Ok 14 20 Ok
Kl4 3400 122500 OK 3768 Ok 14 80 Ok
K15 3400 122500 oK 3763 0K 14 a0 oK
K16 3400 122500 OK 3768 Ok 14 20 Ok
K17 3400 122500 Ok 3768 Ok 14 20 Ok
K18 3400 122500 Ok 3768 Ok 14 20 Ok
K19 3400 122500 Ok 3768 Ok 14 20 (814
K20 3400 122500 OK 3768 Ok 14 20 Ok
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Tablo 79. Kompozit Kolon, Basing Etkisi Kontrolii

Basing Etkisindeki Kompozit Elemanin Kontrolii

vic[kg/m’):

WOMFOZ Pmax(basing) (pcpn By Pn Pno Pe (R e st 1 Es(Mpa) | Esr(Mpa) | Ec | BetonBirim Ity Ic{zayif eksen) Isttand
KOLON Kontrol +C1Eclc Hacim Al | e¥en) eksen)
K1 10618546 | 13405059.92 OK 17873413.22 | 17873520.8 | 1.24293e+12 | 4.41219E+14 0.50976448 200000 | 200000 |39129.853| 2548  [51350000(20833333333 (76930038
K2 10025191 | 13405059.92 0K 17873413.22 | 17873520.8 |1.24293E+12| 4.41219E+14 0.50976448 200000 | 200000 |[39129.853| 2543  |51350000{20833333333 (76930038
K3 9442257 | 13405059.92 0K 17873413.22 | 17873520.8 |1.24293E+12| 4.41219E+14 0.50976448 200000 | 200000 |[39129.853| 2548  |51350000{20833333333 (76930038
K4 8868073 | 13405059.92 0K 17873413.22 | 17873520.8 |1.24293E+12| 4.41219E+14 0.50976448 200000 | 200000 |[39129.853| 2543  |51350000{20833333333 (76930038
K5 8302173 | 13405059.92 (0] 4 17873413.22 | 17873520.8 |1.24293E+12| 4.41219E+14 0.50976448 200000 | 200000 |[39129.853| 2548  |51350000(20833333333 (76930038
K6 7743873 | 13405059.92 0K 17873413.22 | 17873520.8 |1.24293E+12 | 4.41219E+14 0.50976448 200000 | 200000 |[39129.853| 2548  |51350000{20833333333 (76930038
K7 7192578 | 13405059.92 0K 17873413.22 | 17873520.8 |1.24293e+12 | 4.41219E+14 0.50976448 200000 | 200000 |[39129.853| 2545  [51350000(20833333333 76930038
K8 6647713 | 13405059.92 0K 17873413.22 | 17873520.8 |1.24293e+12| 4.41219E+14 0.50976448 200000 | 200000 |[39129.853( 2543  [51350000(20833333333 (76930038
K9 6108716 | 13405059.92 OK 17873413.22 | 17873520.8 | 1.24293E+12 | 4.41219E+14 0.50976448 200000 | 200000 |39129.853| 2548 [51350000 (20833333333 76930038
K10 5575122 | 13405059.92 0K 17873413.22 | 17873520.8 | 1.24293E+12| 4.41219E+14 0.50976448 200000 | 200000 |39129.853| 2548 51350000 20833333[3)3;3;17?330038
o H exienen
Asg:nr(::;:a:,]::.k ;\sr:Boyuna Ac Ag: K?ylpssz 0.01Ag<Asr<0. Fy Fysr fck - ; K; Elleman Noktalie Adas:
onati Alan Enkesit Alani 04Ag st |
11800 9847.04 228352.96 250000 0K 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
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Tablo 80. Kompozit Kolon, Basing Etkisi Kontrolii

Basing Etkisindeki Kompozit Elemanin Kontrolii

I wi me):
KOMPOZIT Pmax(basing) ¢an Basing Pn Pno Pe s 1 Es(Mpa) | Esr(Mpa) Ec Bet[::};-ir; s Ie{zayif eksen) e
KOLON Kontrol +ClEcle Hacim Al | ©FN) eksen)
K11 5046149 | 13405059.9 0K 178734132 [ 178735208 | 1.2429E+12 | 4.41219F+14 0.50976448 200000 | 200000 |39129.85| 2545 | 5.1F+07 | 2.0833E+10 | 7.7E+07
K12 4522654 | 13405059.9 0K 178734132 [ 178735208 | 1.2429E+12 |  4.41219E+14 0.50976448 200000 | 200000 |39129.85| 2549 | 5.1E+07 | 2.0833E+10| 7.7€+07
K13 3997986 | 5790381.83 0K 7720509.1 | 7720610 |2.4726E+11| 8.77743E+13 0.425542857 | 200000 | 200000 |39129.85| 2543 |3180000|5002083333| 1.9E+07
K14 3482475 | 5790381.83 0K 7720509.1 | 7720610 |2.4726E+11| 8.77743E+13 0.425542857 | 200000 | 200000 |39129.85| 2545 |3180000 |5002083333| 1.9E+07
K15 2977242 | 5790381.83 OK 7720509.1 | 7720610 | 2.4726E+11 | 8.77743E+13 0.425542857 | 200000 | 200000 |39129.85| 254 |3180000|5002083333| 1.9E+07
K16 2478662 | 5790381.83 0K 7720509.1 | 7720610 |2.4726E+11 | 8.77743E+13 0.425542857 | 200000 | 200000 |39129.85| 2548 |3180000 |5002083333| 1.9E407
K17 1985905 | 5790381.83 0K 7720509.1 | 7720610 |2.4726E+11| 8.77743E+13 0.425542857 | 200000 | 200000 |39129.85| 2548 |3180000|5002083333| 1.9E+07
K18 1497876 | 5790381.83 0K 7720509.1 | 7720610 |2.4726E+11 | 8.77743E+13 0.425542857 | 200000 | 200000 |39129.85| 2542 | 3180000 |5002083333| 1.9€+07
K19 1012794 | 5790381.83 0K 7720509.1 | 7720610 |2.4726E+11| 8.77743E+13 0.425542857 | 200000 | 200000 |39129.85| 2549 |3180000|5002083333| 1.9E+07
K20 533881 [ 579038183 0K 7720509.1 | 7720610 | 2.4726E+11| 8.77743E+13 0.425542857 | 200000 | 200000 |39129.85| 2543 |3180000|5002083333| 1.9E+07
As: Yapisal Celik | Asr:Boyuna : Kayipsiz | 0.01Ag<Asr<0. K: Eleman - DESTEKIENEN
Enke':it Alim Donati Z\Ianl 5.3 é:lgl(esi:’ F:am ﬁAg i AT = = Burkulma Boyu NO?;E':: st
11800 9847.04 228352.96 250000 0K 275 500 50 3500 1 3500
11800 9847.04 228352.96 250000 OK 275 500 50 3500 1 3500
3400 3768 115332 122500 (0] 4 275 500 50 3500 1 3500
3400 3768 115332 122500 0K 275 500 50 3500 1 3500
3400 3768 115332 122500 OK 275 500 50 3500 1 3500
3400 3768 115332 122500 0K 275 500 50 3500 1 3500
3400 3768 115332 122500 (0] 4 275 500 50 3500 1 3500
3400 3768 115332 122500 OK 275 500 50 3500 1 3500
3400 3768 115332 122500 OK 275 500 50 3500 1 3500
3400 3768 115332 122500 (0] 4 275 500 50 3500 1 3500
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Tablo 81. Kompozit Kolon, Cekme Etkisi Kontrolii

Cekme Etkisindeki Kompozit Eleman Kontrolii

thn

Cekme

Kontroli

Pn

Fy

Fysr

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

7351668

OK

8168520

500

2537100

OK

2819000

500

2537100

OK

2819000

500

2537100

OK

2819000

500

2537100

OK

2819000

500

2537100

OK

2819000

500

2537100

OK

2819000

500

2537100

OK

2819000

500

2537100

OK

2819000
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Tablo 82. Kompozit Kolon, Egilme Momenti, Eksenel Kuvvet Etkisi Kontrolii

Egilme Momenti, Eksenel Kuvvet Etkisindeki Kempozit Elemanin Kentrelii

M2max | M3max | Pmax(basing) | @cPn q;can ¢cMn3 Mn2 Mn3 Egilme Mex Wpx Wr We Mp Wsn Wen hn Mgy Wpy Wr
Kontrol
35900 |4169800| 10618546 | 13405060 | 1.4E+09 |-1.5E+25| 1.5E+09 |-1.7E+25 (0] 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E+09 | 556430 | 5609050 | 111.045 | -1.7E+25| 498400 | 2067878
725700 | 5501600 | 10025191 | 13405060 | 1.4E409 |-1.5E+25| 1.5E409 |-1.7E+25 0K 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E4+09 | 556430 | 5609050 | 111.045 | -1.7E+25| 498400 | 2067878
777000 | 7842100 | 9442257 | 13405060 | 1.4E+09 | -1.5E+25| 1.5E+09 |-1.7E+25 OK 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E+09 | 556430 (5609050 | 111.045 | -1.7E+25| 498400 | 2067878
1569300 | 1.1E+07 | 8868073 | 13405060 | 1.4E+09 |-1.5E425| 1.5E+09 [-1.7E+25 (0] 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E+09 | 556430 | 5609050 | 111.045 | -1.7E+25| 498400 | 2067878
2368000 | 1.3E+07 | 8302173 | 13405060 | 1.4E+09 |-1.5E425| 1.5E+09 |-1.7E+25 0K 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E4+09 | 556430 | 5609050 | 111.045 | -1.7E+25| 498400 | 2067878
3014100 | 1.6E+07 | 7743873 | 13405060 | 1.4E+09 |-1.5E425| 1.5E+09 |-1.7E+25 0K 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E+09 | 556430 | 5609050 | 111.045 | -1.7E+25| 498400 | 2067878
3561300 | 1.8E+07 | 7192578 | 13405060 | 1.4E+09 |-1.5E425| 1.5E+09 [-1.7E+25 (0] 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E+09 | 556430 | 5609050 | 111.045 | -1.7E+25| 498400 | 2067878
4012100 | 2E407 | 6647713 | 13405060 | 1.4E+09 |-1.5E+25| 1.5E+09 |-1.7E425 OK 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E+09 | 556430 (5609050 | 111.045 | -1.7E+25| 498400 | 2067878
4371200 | 2.1E407 | 6108716 | 13405060 | 1.4E409 |-1.5E+25| 1.5E409 |-1.7E+25 0K 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E+09 | 556430 | 5609050 | 111.045 | -1.7E+25| 498400 | 2067878
4690000 | 2.3E4+07 | 5575122 | 13405060 | 1.4E409 |-1.5E+25| 1.5E409 |-1.7E+25 0K 1.5E+09 | 1053000 | 1809394 | 2.8E+07 | 1.8E4+09 | 556430 | 5609050 | 111.045 | -1.7E+25| 498400 | 2067878
We Mp Wsn Wen hn hl h2 tw tf bf d c As Asr Asrs Ac Fy Fysr fck
2.9E+07 | 1.8E+09 | 498400 | 7.8E423 | 3.9E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50
2.9E+07 | 1.8E+09 | 498400 | 7.8E+23 | 3.9E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50
2.9E+07 | 1.8E+09 | 498400 | 7.8E+23 | 3.9E+10 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 275 500 50
2.9E+07 | 1.8E+09 | 498400 | 7.8E423 | 3.0E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50
2.9E+07 | 1.8E+09 | 498400 | 7.8E+23 | 3.9E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50
2.9E+07 | 1.8E+09 | 498400 | 7.8E+23 | 3.9E+10 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 275 500 50
2.9E+07 | 1.8E+09 | 498400 | 7.8E+23 | 3.9E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50
2.9E+07 | 1.8E+09 | 498400 | 7.8E423 | 3.0E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50
2.9E+07 | 1.8E+09 | 498400 | 7.8E+23 | 3.9E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50
2.9E+07 | 1.8E+409 | 498400 | 7.8E423 | 3.9E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50

193



Tablo 83. Kompozit Kolon, Egilme Momenti, Eksenel Kuvvet Etkisi Kontrolii

Egilme Momenti, Eksenel Kuvvet Etkisindeki Kompozit Elemanin Kontrolii

M2max | M3max | Pmax(basing) |  ¢cPn d)can ¢cMn3 Mn2 Mn3 ::::::I Mex Wpx Wr We Mo Wsn Wen hn May Wpy Wr
4766700 | 2.3E+07 | 5046149 | 13405060 | 1.4E+09 | -1.5E+25| 1.5E+09 | -1.7E+25| OK | 1.5E+09 | 1053000 | 1809394 | 2.8€+07 | 1.8E+09 | 556430 | 5609050 | 111.045 | -1.7E+25 | 498400 | 2067878
5601700 | 2.8E+07 | 4522654 | 13405060 | 1.4E+09 | -1.5E+25 | 1.5E+09 | -1.7E+25| OK | 1.5E+09 | 1053000 | 1809394 | 2.8E407 | 1.8E+09 | 556430 | 5609050 | 111.045 |-1.7E+25 | 498400 | 2067878
2667100 | 1.6E+07 | 3997986 |5790381.8 | 3.6E+08 | -3.7E+24 | 4E+08 |-4.2E+24| OK 4E+08 | 165200 | 423900 | 1E+07 | 4.7E+08 | 165200 | 1323188 | 65.2115 | -4.2E+24 | 80970 | 508680
4110300 3E+07 | 3482475 | 5790381.8 | 3.6E+08 | -3.7E+24 | 4E+08 |-4.2E+24| OK 4E+08 | 165200 | 423900 | 1E+07 | 4.7E+08 | 165200 | 1323188 | 65.2115 | -4.2E+24 | 80970 | 508680
4134500 | 3E+07 | 2977242 |5790381.8 | 3.6E+08 | -3.7E+24 | 4E+08 |-4.2E+24| OK 4E+08 | 165200 | 423900 | 1E+07 | 4.7E+08 | 165200 | 1323188 | 65.2115 | -4.2E+24 | 80970 | 508680
4236700 | 3.3E+07 | 2478662 | 5790381.8 | 3.6E+08 | -3.7E+24 | 4E+08 |-42E424| OK 4E+08 | 165200 | 423900 | 1E+07 | 4.7E+08 | 165200 | 1323188 | 65.2115 | -4.2E+24 | 80970 | 508680
4306600 | 3.5E+07 | 1985905 | 5790381.8 | 3.6E+08 | -3.7E+24 | 4E+08 |-4.2E+24| OK 4E+08 | 165200 | 423900 | 1E+07 | 4.7E+08 | 165200 | 1323188 | 65.2115 | -4.2E+24 | 80970 | 508680
4358400 | 3.7E+07 | 1497876 | 5790381.8 | 3.6E+08 | -3.7E+424 | 4E+08 |-4.2E+24| OK 4E+08 | 165200 | 423900 | 1E+07 | 4.7E+08 | 165200 | 1323188 | 65.2115 | -4.2E+24 | 80970 | 508680
4281700 3.76+07 | 1012794 |5790381.8 | 3.6E+08 | -3.7E+24 | 4E+08 |[-4.2E+24| OK 4E+08 | 165200 | 423900 | 1E+07 | 4.7E+08 | 165200 | 1323188 | 65.2115 | -4.2E+24 | 80970 | 508680
5558200 | 4.3E+07 | 533881 |5790381.8 | 3.6E+08 | -3.7E+24 | 4E+08 |-4.2E+24| OK 4E+08 | 165200 | 423900 | 1E+07 | 4.7E+08 | 165200 | 1323188 | 65.2115 | -4.2E+24 | 80970 | 508680
We Mo Wsn Wen hn hl h2 tw tf bf d c As Asr Asrs Ac Fy Fysr fek
2.9E+07 | 1.8E+09 | 498400 | 7.8E+23 | 3.9E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50
2.98407 | 1.8E+09 | 498400 | 7.8E+23 | 3.9E+10 | 500 500 10 17 240 240 40 11800 | 9847.04 | 1230.88 | 228353 | 275 500 50
1E+07 | 4.9E+08 | 80970 | 2E+23 | 2.4E+10 | 350 350 6.5 11 120 120 40 3400 3768 628 | 115332 | 275 500 50
1E+07 | 4.9E+08 | 80970 | 2E+23 | 2.4E+10 | 350 350 6.5 11 120 120 40 3400 3768 628 | 115332 | 275 500 50
1E+07 | 49E+08 | 80970 | 2E+23 | 24E+10 | 350 350 6.5 11 120 120 40 3400 3768 628 | 115332 | 275 500 50
1E+07 | 49E+08 | 80970 | 2E+23 | 2.4E+10 | 350 350 6.5 11 120 120 40 3400 3768 628 | 115332 | 275 500 50
1E+07 | 4.9E+08 | 80970 | 2E+23 | 2.4E+10 | 350 350 6.5 11 120 120 40 3400 3768 628 | 115332 | 275 500 50
1E+07 | 4.9E+08 | 80970 | 2E+23 | 2.4E+10 | 350 350 6.5 11 120 120 40 3400 3768 628 | 115332 | 275 500 50
1E+07 | 4.9E+08 | 80970 | 2E+23 | 2.4E+10 | 350 350 6.5 11 120 120 40 3400 3768 628 | 115332 | 275 500 50
1E+07 | 4.9E+08 | 80970 | 2E+23 | 2.4E+10 | 350 350 6.5 11 120 120 40 3400 3768 628 | 115332 | 275 500 50
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Tablo 84. Kompozit Kolon, Kesme Kontrolii

KOMPOZIT Vumax Kesme Kesme Celik Profil Kesme Kontrolii
KOLON Vmax Kontroli | Kontroliiprofii | Kontroliidonat d;wnpmﬁ| Vnprofil Aw vl E Fy kv d h tw a
K1 2046,3 0K 0K 0K 396000 | 396000 | 2400 1 200000 275 5,34 240 240 10 60
K2 2983,1 0K 0K OK 396000 | 396000 2400 1 200000 275 5,34 240 240 10 60
K3 45481 0K 0K 0K 396000 | 396000 | 2400 1 200000 275 5,34 240 240 10 60
K4 6260,4 OK OK OK 396000 | 396000 2400 1 200000 275 5,34 240 240 10 60
K5 7658,8 0K 0K 0K 396000 | 396000 | 2400 1 200000 275 5,34 240 240 10 60
K6 8980,1 OK OK OK 396000 | 396000 2400 1 200000 275 5,34 240 240 10 60
K7 10154,2 0K 0K 0K 396000 | 396000 | 2400 1 200000 275 5,34 240 240 10 60
K8 11234 OK OK OK 396000 | 396000 2400 1 200000 275 5,34 240 240 10 60
K9 12122,6 0K 0K 0K 396000 | 396000 | 2400 1 200000 275 5,34 240 240 10 60
K10 13227,2 0K 0K OK 396000 | 396000 2400 1 200000 275 5,34 240 240 10 60
K11 12911,3 0K 0K 0K 396000 | 396000 | 2400 1 200000 275 5,34 240 240 10 60
K12 17851,5 OK OK OK 396000 | 396000 2400 1 200000 275 5,34 240 240 10 60
K13 11203,5 0K 0K 0K 128700 | 128700 780 1 200000 275 5,34 120 120 6,5 60
K14 16901,7 0K 0K OK 128700 | 128700 780 1 200000 275 5,34 120 120 b,5 60
K15 17725,8 OK OK OK 128700 | 128700 780 1 200000 275 5,34 120 120 6,5 60
K16 19220,8 0K 0K OK 128700 | 128700 780 1 200000 275 5,34 120 120 b,5 60
K17 20224,2 0K 0K OK 128700 | 128700 780 1 200000 275 5,34 120 120 b,5 60
K18 213404 0K 0K OK 128700 | 128700 780 1 200000 275 5,34 120 120 b,5 60
K19 20519,9 OK OK OK 128700 | 128700 780 1 200000 275 5,34 120 120 6,5 60
K20 27503,5 OK OK OK 128700 | 128700 780 1 200000 275 5,34 120 120 6,5 60
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Tablo 85. Kompozit Kolon, Kesme Kontrolii

KOMPOZIT Betonarme Kesme Kontroli s Kontrol Sarilma Bélgesi
KOLON | ¢h,Vndonau| Vndonat: Ve Vw Ver Asw fetk fywk bw=h1 d h2 c s Sgerekli Min.etriye alani
K1 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 27 OK 117,8562981
K2 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 27 0K 117,8562981
K3 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 27 0K 117,8562981
K4 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 28 0K 117,8562981
K5 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 28 0K 117,8562981
K6 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 28 OK 117,8562981
K7 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 28 OK 117,8562981
K8 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 28 OK 117,8562981
K9 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 28 OK 117,8562981
K10 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 28 OK 117,8562981
K11 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 28 OK 117,8562981
K12 299250 | 399000 | 299000 | 100000 | 373750 |34,78261 2,5 500 500 460 500 40 80 29 OK 117,8562981
K13 141167,9 | 188223,9 | 141050 |47173,91|176312,5|24,34783 2,5 500 350 310 350 40 80 30 OK 63,28048172
K14 141167,9 | 188223,9 | 141050 |47173,91|176312,5| 24,34783 2,5 500 350 310 350 40 80 32 OK 63,28048172
K15 141167,9 | 188223,9 | 141050 |47173,91|176312,5|24,34783 2,5 500 350 310 350 40 80 32 OK 63,28048172
K16 141167,9 | 188223,9 | 141050 |47173,91|176312,5| 24,34783 2,5 500 350 310 350 40 80 33 OK 63,28048172
K17 141167,9 | 188223,9 | 141050 |47173,91|176312,5|24,34783 2,5 500 350 310 350 40 80 33 OK 63,28048172
K18 141167,9 | 188223,9 | 141050 |47173,91|176312,5| 24,34783 2,5 500 350 310 350 40 80 34 OK 42,18698782
K19 141167,9 | 188223,9 | 141050 |47173,91|176312,5| 24,34783 2,5 500 350 310 350 40 80 33 OK 42,18698782
K20 141167,9 | 188223,9 | 141050 |47173,91|176312,5| 24,34783 2,5 500 350 310 350 40 80 36 OK 42,18698782
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Tiirkiye Bina Depram Yanetmehiji 2013 sekil 7.3 uyannca

Beton ve dongth sartlan
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Tiirkiye Bina Depram Yinetmeliji 2012 seki 7.3 uyannca
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uygun.

DIKDGRTGEN & KARE KOLON iSE

E
E toplam donah Ast
g
23
g TEDY-2018 madde 7.3.1.1 uyannca 300mm den kicik kesit kullanimayacaktr.

TEDY-20128 madde 7.3.1.2 uyannca G+Q+E yik etkisinde Ac >= Mdm / { 0,40 *fck ) olmal.
TEDY-20128 madde 7.3.2.1 uyannca kelon max donah yiizdesi brit kesitin 94 "0 ; minimum donat yizdesi %1 i olmal.

Beton ve donah sarflar
fek=©C= 50 Nfmm? (Mpa.) (beton silindirk karakteristik mukavemeti)

B 500 mm
. uygun ’

TEDY-2018 madde 7.3.1.2 uyarinca max tasima yiiki
Mdmax=040%fck*Ac= 04 * 50 = 500 = 500 / 1000 = 5000 KN

TEDY-2018 madde 7.3.2.1 uyannca minmum donah miklan
Astmin=001*b*h= 0,01 * 500 = 500 = 2500 mm?

TBDY-2018 madde 7.3.2.1 uyarinca maksimum donati miktari
Astmax=004*b*h= 004 * 500 * 500 = 10000 mm?

secilen minimum toplam donati mikian Ast
{ tek cesit donati ise ) 5 @28

Sekil 79 Kompozit Kolon, Boyuna Donati, Kolon 50x50

DIKDORTGEN & KARE KOLON iSE

mm

toplam donah Ast

350

TBDY-2018 madde 7.3.1.1 uyannca 300mm den kigik kesit kullanimayacaktir.
£- TBDY-2018 madde 7.3.1.2 uyannca G+Q+E yik etkisinde Ac >=Ndm/J ( 0,40 * fck ) olmal.
TBODY-2018 madde 7.3.2.1 uyvannca kolon max donah yiizdesi brit kesitin %4 "G ; minimum donat yizdesi %1 ' olmah.

Beton ve donat gartlan :
o fck=C= 50 N/mm® (Mpa.) (beton silindirik karakteristic mukavemeti)

350 mm
uygun

TBDY-2018 madde 7.3.1.2 uyannca max tagima viki
Mdmax =040 *fck*Ac= 04 * 50 * 350 * 350 / 1000 = 2450 KN

TBDY-2018 madde 7.3.2.1 uyvannca minmum donat miktan
Astmin=001*b*h= 00 = 350 = 3530 = 1225 mm*

TBOY-20128 madde 7.3.2.1 uvannca maksimum donat miktar
Astmax=004*b*h= 004 = 350 = 350 = 4500 mm*

gecilen minimum toplam donat miktan Ast
( tek cesit donat ise ) 2 @28

Sekil 80. Kompozit Kolon, Boyuna Donati, Kolon 35x35
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Perdelerin boyutlandirilmast;

Perdelerin boyut ve donatilarinin net tayini ve TS 500 ve TBDY 2018 uyarinca
saglamas1 gereken kosullara iliskin olusturulan exceller, perdelerin betonarme kolonlu

20 katl1 yapr ile ayn1 olmasi sebebiyle, tekrar burada gdsterilmemistir.

Yukarida agiklanan, DGT tasarim yontemine gore, modal analiz ile yapilmis
hesaplardan ve TS 500, TCYY 2016 ve TBDY 2018 Boliim 7 deki kurallar geregince
yapilan segimlere gore kolon, kiris ve perdelerin, betonarme-kompozit tasiyici sistemli
20 katli, 70 m yiiksekligindeki bu yap1 i¢in, boyut, profil ve donatilari, gruplanarak,

asagidaki gibi verilmistir:

Bu sonuglar uyarinca, yapimizin kolon boyutlar1 50x50 ve 35x35 cm, perde

duvar kalinlig1 30 cm ve kiris boyutlar1 45x60 cm olarak belirlenmistir.
Gerekli boyuna donati gap1 ve bir kesitteki sayisi,

» kolonlar igin;
= 35x35 HEBI120 i¢in, 10028
= 50x50 HEB260 i¢in, 14028
» Kkirisler igin; 914
> perdeler igin; @28 dir.

Gerekli enine donati ¢ap1 ve aralig:

» kolonlar i¢in; @14/15 cm aralikli
» Kkirisler i¢in; @14/4 cm aralikli
» perdeler i¢in; 814/10 cm araliklidir.
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4.2.3. Tastyici Sisteminin Tamami Betonarme Malzemeden Yapilmis 50

Kath Yiiksek Yapi

Deprem diizeyi, TBDY 2018 Boliim 13 e gore yiiksek yapilar i¢in DD-2, DD-4
ve DD-1 igin kontrol edilmesi zorunlu oldugundan, deprem diizeyleri bu sekilde
belirlenmistir. Son asama hesabi, zaman tanim alninda hesap i¢cin DD-1 diizeyine kars1
gelen deprem olarak da 7.4 magnitiid biyiikliigiindeki 1999 Diizce depremi tercih

edilmistir.
Zemin sinifi; ZB alinmastir.
Yapinin, her kat i¢in kiris agikliklari, x ve y yoniinde 6 m olarak belirlenmistir.
Yapi, konut ve is yeri olarak tasarlandigi i¢in, bina 6nem katsayisi, I, 1 dir.
Yapinin her kat1 esit yiikseklikte ve kat yiiksekligi 3.5 m dir.

TBDY 2018 Boliim 13’°e gore hesaba baslamadan 6nce, yapim asamalarini goz
Oniine alacak diisey yiik hesab1 ve buna uygun olarak, TS 500 Cizelge 3.3 uyarinca,

betonarme yapilarin siinme hesabi ve riizgar hesab1 yapilmalidir.

Riizgar hesabi, TS EN 1991-1-4 uyarinca, slinme hesabt TS 500 uyarinca
yapilmalidir.
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9.1.3.1 TS 500°¢ gire Siinme Katsayisinmin Belirlenmesi

TS 500°de hesaplanan siinme katsayist ortamin bagil nemine, yvik uygulandiZ andaki
betonun yvasmma ve yvap elemamimin boyutlarina baghdir. TS 500°de siinme katsaysi

degerleri Tablo 9.17de gosterilmistir,

Tablo 9.1 Sinme Katsayis1 @, (uzun siire sonunda)

Yuakleme Kuru Ortam (Bagil Nem %650) I Nemli Ortam (Bagil Nem %%80)
Aninda Esdeger Kalinlik (mm)
Betonun Yagi [ 55 150 600 50 150 600
1 gun 5.4 4.4 3,6 3.5 3.0 2,6
7 gun 3.9 3,2 2,5 2,5 2.1 1,9
28 gun 3.2 2,5 2,0 1.9 1.7 1.5
90 gin 2.6 2.1 1,6 1.6 1.4 1.2
365 gun 2.0 1.6 1.2 1.2 1.0 1.0

TS 5007e gore siinme birim deformasyonu asagidaki formiille hesaplanabilir.
T,
E.=—"d.
« =B
Burada:
E_.=Betonun elastisite moduli (KN/m?)
o, =Betona uygulanan gerilme (kN/m”)

Esdeger kahnhk, agsafidaki denklemle hesaplamir.
2A
i = =

(9.3)
u

A = elemanmin kesit alam

u = betonun ortama acik yiizeyinin ¢evre uzunlugu
Elde edilen siinme katsayisi degerler1 2-3 yil gibi uzun bir siire sonunda elde edilecek

degerlerdir.

Sekil 81. TS500 Siinme Hesabi1

Fakat bu tez kapsaminda bu degerlendirmeler yapilmayacaktir.
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Deprem Yer Hareketi
Diizeyi

Yerel Zemin Swnfi

Enlem:

Boylam

Ciktilar

Ss=0.893

Enlem:40.9989353 Boylam:29.8979269

Raporlama

S—
R ——— -
ot g st -
Enlemnc 40.993926

=

Haritodan Nokta Sec Dazenie

PGA 475(g)

o3 0.4 os

0.2 km

Sekil 82. Afad Deprem Haritasi

DD-2 50 yilda asiima ofasiiji %10 (tekrarlanma periyodu 475 yil) olan deprem yer
hareketi dizeyi
ZB Az ayngmis, orta saglam kayalar
40.993926"°
29 112428°
5, =10.247 PGA=0.369 PGV=22.778

5S¢ : Kisa periyot harita spektral ivme katsayisi [boyutsuz]

8y : 1.0 saniye periyot icin hanta spektral ivme katsayisi [boyuisuz]

PGA : En bdyik yer ivmesi [g]

PGV - En bayilk yer hizi [em/sn]
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Yerel Zemin Simifi ZB ve §; =0.247 i¢in F;=0.800

Tasarim Spektral ivme Katsayilari

Sps =S5 Fs=0.893x0.900 = 0.804
Sp1 =S, F;=0.247 x 0.800 = 0.198

Spe - Kisa periyot tasanm spektral ivme katsayisi [boyutsuz]

Spy - 1.0 saniye periyot igin tasanm spektral ivme katsayisi [boyutsuz]

Sekil 83. Deprem Parametreleri

Deprem tasarim smifi ve yiiksekligi bilinen yapinin, tasarim metodunu
belirleyebilmek igin gerekli olan, BYS (bina yiikseklik sinift), TBDY 2018 3.3.2 ye
gore, BYS=1 olarak bulunmustur.

Tastyict sistem ile ilgili olarak;

Dosemeler, kirigli plak doseme olarak adlandirilan ve rijit diyafram diistiniilmesi
sebebiyle, yiikleri direkt olarak kirislere aktaran elmanlardir. Désemelerin hesabina, bu
tez kapsaminda deginilmemistir. Dosemeler iki tiptir ve boyutlari, 6x6 m ve 16 cm ve

12x6 m ve 16 cm kalinligindadir.

Kirigler, egilme momenti tasiyan, dikdortgen kiris olarak tasarlanmis

elemanlardir ve 100x60 cm olarak boyutlandirilmistir.

Kolonlar, egilme ve eksenel kuvvet tasiyan, kare boyutlu olarak tasarlanmis
elemanlardir. Alt katlarda ve iist Katlarda farkli olmak iizere, 4 tip kolonumuz vardir:

150x150 cm, 130x130 cm, 100x100 cm ve 80x80 cm.

Perdeler: Yatay deplasmanlar1 sinirlandirmk icin, kolonlar gibi, diisey tasiyici
eleman olarak tasarlanmis ve genellikle dikdortgen boyutlu, diisey elemanlardir.
Yapimizda, dort adet, bir tip L kose perde ve iki adet U tip ¢ekirdek perde olmak iizere,
6 adet, 2 tip perdemiz bulunmaktadir.
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Yapiya etkittigimiz yiiklemelerimiz;

Olii yiikler;

Betonarme doseme agirligt: 25x0.2 = 5 kN/m2
Mermer kaplama agirligi: 27x0.03 = 0.81 kN/m2
Sap ve tesviye harci agirligr: 21x0.05 = 1.05 kN/m2
Siva agirligr: 20x0.02 = 0.40 kN/m2

Kar yiikii: 0.75 kN/m2

Kiriglere gelen duvar yiikleri:

Dis cevre kirislerinde: 4.2x2.9 = 12.18 kN/m

I¢ kirislerde: 2.5x2.9 = 7.25 kN/m

Hareketli yiikler:

Doseme hareketli yiikii: 2+1.5 = 3.5 kN/m2
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Is1 ytikii: 30 °C

TBDY 2018 Bolim 13’e gore BYS = 1, ilk asama i¢in, DD-2 diizeyindeki
depreme ile modal hesap yapilmasi zorunludur. Bu tez kapsaminda, 175 m
yiiksekligindeki 50 katli betonarme yapi i¢in, ilk agama hesabinda mod birlestirme

metodu ile dogrusal hesap yapilmasina karar verilmistir.

Sekil 84. 50 Katli Betonarme Yapi1, Plan1
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Sekil 85. 50 Katli Betonarme Yap1, 3D Goriintii
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DD-2 deprem diizeyi, sekil 85 deki tasarima sahip ve sekil 82 deki konumda
bulunan yap1 igin, Dayanima Goére Tasarim (DGT) kapsaminda ¢oziimler asagidaki
gibidir:

Yapi1 i¢in TBDY 2018 4 kapsaminda, se¢ilen yiik kombinasyonlari,

G+Q+0.2S+Ed(H)+0.3Ed(Z) Denklem 92
0.9G+H+Ed(H)-0.3Ed(Z) Denklem 93

seklindedir.

Modal analiz ile yapilan ¢oziimden elde edilen taban kesme kuvveti, esdeger
deprem yiikii yontemi ile yapilan ¢éziimden elde edilen taban kesme kuvvetine gore,

TBDY 2018 4.8.4 uyarinca, gerekli goriilmesi halinde, yakinsanacaktir.

Islemlerimize, ilk olarak R, tastyic1 sistem, davranis katsayisinin ve D , dayanim
fazlalig1 katsayisinin belirlenmesi ile basliyoruz. Bunun i¢cin TBDY 2018, Tablo 4.1

uyarinca se¢imlerimizi yapabiliriz:

Yapmmizin X dogrultusunda, siineklik diizeyi yiliksek bosluksuz betonarme
perdeler ve siineklik diizeyi yiliksek, moment aktaran betonarme c¢ercevelerden

olustugunu biliyoruz. Bu durumda tablo 4.1 uyarinca, R= 7 ve D= 2.5 bulunur.

Yapimizin Y dogrultusunda, siineklik diizeyi yiiksek bosluklu (bag kirisli)
betonarme perdeler ve silineklik diizeyi yiiksek, moment aktaran betonarme
cergevelerden olustugunu biliyoruz. Bu durumda tablo 4.1 uyarinca, R= 8 ve D= 2.5

bulunur.

Bu buldugumuz katsayilar, 6n se¢imlerdir ve asil katsayilar1 bulmak icin bir dizi

islem daha yapmamiz gerekmektedir.
Tastyict sistem, davranis katsayisi kontrolii;

TBDY 2018 4.3.2.4 uyarinca;
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1/6*Mo < Moev Ve Moev < 1/3*Mo Denklem 94

olmalidir. Buradaki ilk Mo, ¢evre akslardaki perdelerin, ikincisi ise, tiim perdelerin Mo
larini ifade eder. Eger X veya Y yonlerinden herhangi birinde, Moev, yukarida verilen
aralikta bulunamiyor ise, bu durumda, bahsi gegen yondeki R katsayisi, 4/5R olarak

degistirilecektir. (Afet ve Acil Durum Bagkanligi, 2018)

Bunun i¢in oncelikle, yapinin ¢ekirdegindeki U sekilli bag kirisli perdenin taban

devrilme momentini, TBDY 2018 4.5.4.3 ile verilen formiille hesaplayalim;

Mpev = M1+M2+cNv Denklem 95

¥
MDEV M1 M2 cNv Mo SONUC KOSUL
a)
53861.68  26918.841 20918.841 24 9675988.7 0.00556653 1/3 OK
Perde sayisi 2
60983.7945 X X X 9675988.7 0.00630259 1/3 OK
Perde sayisi 2
34663.9529 X X X 9673988.7 0.005649444 1/3 OK
Perde sayisi 2
X
MDEV Mo SONUC KOSUL
a)
42726.1867 X X X 9675989 0.0044156592 1/3 0K
Perde sayisi 2
227774.7434 X X X 9673989  0.023540203 1/3 OK
Perde sayisi 2
36425.3174 X X X 5675989 0.003764506 1/3 OK
2
b)
Y 541001.8602 X X X 9675988.7 0.055911791 1/6 RYiDEGi$TiR
X 231295.4548 X X X 9673989  0.023904068 1/6 R ¥i DEGISTIR

Sekil 86. Mdev Kontrolii

Yukaridaki tablodan goriilecegi lizere, yapimiz TBDY 2018 4.3.2.4
kosullarindan b kosulunu saglamamistir. Bu durumda, R katsayis1 4/5R olarak

degistirilmelidir.
Ayrica, TBDY 2018 4.3.4.5 uyarinca;

Stineklik diizeyi yiiksek, betonarme veya celik perdeler ile siineklik diizeyi
yiiksek g¢ercevelerden olusan sistemlerde, asagidaki kosul saglanmalidir. Aksi taktirde,
TBDY 2018 4.3.45 de verildigi sekilde, BYS veya R katsayilarinda degisiklik

yapilmasi gerekebilir:
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0.40*Mo < Mpev < 0.75*Mo Denklem 96

Soyle ki, eger Moev, 0.4Mo dan daha diisiik ¢ikmis ise, binanin izin verilen
yiikseklik smifi 1 arttirilarak, yiiksekligi daha az yap1 yapilabilmesine izin verilir. Eger,
Mdev, 0.75Mo dan daha biiyiik ¢ikarsa, bu binanin davraniginin, deprem etkilerinin
tamaminin siineklik diizeyi yiiksek betonarme perdelerle karsilandigini disiiniir ve
tagiyici sistem davranis katsayisi, R ve dayanim fazlaligi katsayisi, D degerlerini,
TBDY 2018 Tablo 4.1°’den, deprem etkilerinin tamaminin siineklik diizeyi yiiksek
betonarme perdelerle karsilandigini yapilar, boliimiine gore okuruz ve tasarimin basinda

yaptigimiz katsay1 kabullerini degistiririz.

0.40*Mo < Moev < 0.75*Mo Denklem 97

araligini saglayip, saglamadigina bakalim;

c) EMDEV Mo SONUC KOSUL
Y 339018.86 9675988.7 0.04 0.4Mo < ZMDEV <0.75Mo  BYS YUKSELT
X 613852.495 9675939  0.063440801 0.AMo <IMDEV <0.75Mo  BYS YUKSELT

Sekil 87. Mdev Kontrolii

Gortldiigii izere, her iki yonde de taban devrilme momentleri, istenen degerin
altinda kalmaktadir. Bu durumda TBDY 2018 4.3.4.5 uyarinca, BYS arttirilmali yani
yapinin yliksekligi diigtirtilmelidir.

Ancak tez kapsaminda tasarimini yaptigimiz yapinin, bazasi olarak adlandirilan
ve perde ile cevrelenmis, kuleden daha genis alt katlar1 modellenmedigi i¢in taban
devrilme momentinin saglamamasi beklenen bir sonugtur. Bu sebeple, yukarida
anlatilan R katsayisinin  4/5R  olarak degistirilmemesi ve bina yiiksekliginin

disiirilmemesine karar verilmistir.

Bahsi gegen yiiksek yap1 taban modellemesine 6rnek olmasi i¢in, sekildeki resim

eklenmistir:
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Sekil 88. Bazal1 Yiiksek Yap1 Sistemi Ornegi, (Donbass Ulusal insaat ve Mimarlik
Akademisi, 2021)

Bag kirigli perdenin, TBDY 2018 4.5.4.4 uyarinca bag derecesi katsayisi
hesaplanarak, 4.5.4.5 uyarinca, bag kirisli perde olarak mi, yoksa, bosluksuz perde gibi

mi degerlendirilecegini belirlemek i¢in asagidaki hesaplamalar yapilmistir:

Q =cNv/ Mpev =24 KkNm / 6289 kNm = 0.0038 Denklem 98

bulunmustur.

Q > 1/3 1se bosluklu perde olarak dizayn edilmesi kosulu vardir. Fakat burada,
bag derecesi, bu kosulu saglayamadigi icin, her bir perde parcasi, kendi icinde

bosluksuz perde olarak degerlendirilmesi uygun bulunmustur.

Her iki kontrole iliskin hesaplamalar ve karar verilen son, tasiyici sistem
davranig katsayisi, R, basta kabul edilen Rx = 7 ve Ry = 8 olarak devam edilmesine

karar verilmistir.

Asagidaki grafiklerde, TBDY 2018 Tablo 4.1°e gore, X dogrultusu igin, R =7 ve
D = 2.5 ve Y dogrultusu i¢in, R = 8 ve D = 2.5 olarak hesaplanan degerlere uygun

olarak, azaltilmis tasarim ivme spektrum grafikleri gosterilmistir.
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SaR(T)(R=7)

0,250
0,200
0,150

0,100

0,00 2,00 4,00 6,00 8,00 10,00 12,00

Sekil 89. Azaltilmis tasarim ivme spektrum grafigi (X yoni i¢in)

SaR(T)(R=8)
0,250
0,200
0,150
0,100
0,050

0,000
0,00 2,00 4,00 6,00 8,00 10,00 12,00

Sekil 90. Azaltilmis tasarim ivme spektrum grafigi (Y yonii i¢in)

Yapinin analizine katilan kiitle orani, kiitle katilim oranlari, sekildeki gibidir:

Tablo 86 50 Katli Betonarme Yapi Kiitle Katilimi

Case ltem Static Dynamic
Modal UX 100 96.67
Modal uy 100 97.15
Modal uz 99.51 87.51
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Sekil 91. 50 Katl Betonarme Yap1 1. Mod

1. Mode, T=5.927
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Sekil 92. 50 Katl Betonarme Yap1 2. Mod

2. Mode, T =5.333
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R ve D katsayilarima karar verdigimize gore, deprem hesabi kontrollerimize

gegebiliriz:
Yapinin, ampirik, hakim, dogal titresim periyodu;

Tpa= Ct Hn% -> Tpa= 0.07*175% = 3.368 Denklem 99

olarak hesap edilmistir.
1.4Tpa=4.715
Yap1 periyodu, Tx ve Ty asagidaki gibi;
Tx=15.333
Ty=5.927 olarak, hesap edilmis, ve,

Tx ve Ty < 1.4*Tpa Denklem 100

(TBDY 2018 4.7.3.2) kosulu saglanmamaktadir. Bu durumda, yap1 periyodu degeri, her
iki yon i¢in de, 1.4Tpa ile hesap ettgimiz degerler ile devam edilebilir. Bu durumda,

programin hesap ettigi degerleri degistirerek, hesabimiza devam etmemiz gerekir.

Siradaki kontrol ise, mod birlestirme yontemi ile dogrusal hesap olarak bulunan
taban kesme kuvveti ile, esdeger analiz yontemi ile bulunan taban kesme kuvvetinin

yakinsaklastirilmasi islemidir;

X ve Y dogrultulari i¢in, yatay elastik tasarim spektral ivmesi;

Sae(T)(X) = Sp1/Tx > 0.189/4.715 = 0.04 Denklem 101

olarak hesaplanir.

Sae(T)(Y) = Sou/Ty = 0.189/4.715 = 0.04 Denklem 102

olarak hesaplanir.

X ve Y dogrultulari i¢in, deprem yliikii azaltma katsayist;
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T>Thb ise Ra(T) = R/l Denklem 103
T<Tb ise Ra(T) = D+(R/I-D)*T/Th Denklem 104 ve
Th = Sp1/Sps = 0.189/0.804= 0.235 Denklem 105

oldugu i¢in, Ra(T) = R/I formiilii uygulanir.

Ra(T)(X) =R/l - 7/1 =7 Denklem 106 ve
Ra(T)(Y) =R/l > 8/1 =8 Denklem 107

olarak hesaplanir.

Esdeger deprem yiikii yontemi ile herhangi bir dogrultuya gore hesaplanan,
toplam esdeger deprem yiikii (taban kesme kuvveti), TBDY 2018 4.7.1.1 ile hesaplanir.
Fakat BYS 1 smifina giren yiiksek yapilarda, esdeger analiz, taban kesme Kkuvveti

formiilii biraz daha farklidir. Oncelikle 4.7.1.1 ile hesaplanan yénteme bakalim:

Vi(X) = mt SaR (Tp) > 0.04 mt I Sbs g Denklem 108
Vi(Y) = mt SaR (Tp) > 0.04 mt I Sbs g Denklem 109

» SarR (Tp) = Binanin, esdeger deprem yiikii yontemine gore belirlenen, hakim
dogal titresim periyodunun, deprem yiikii azaltma katsayist Ra(T) ye
boliinmesinden elde edilen, azaltilmis, tasarim spektral ivmesidir. {Sar (Tp) =
Sae(T)/ Ra(T)}

»  Sbs = Kisa periyot degeri i¢cin, TBDY 2018 2.3.2.2 ye gore hesaplanan; (Ss.Fs)
tasarim spektral ivme katsayisidir.

»  Bu denklemde, “0.04 mt I Sbs g” kismi, minimum esdeger deprem yiikiine karsi
gelmektedir.

Bu sekilde elde edilen taban kesme kuvveti, yapinin tiim katlarma etki eden

esdeger deprem yiiklerinin toplamina esittir.

Binanin en iist katina, bizim binamiz i¢in 50. Kata, etki eden ek esdeger deprem

yiikii, AFn, su bagint1 ile hesaplanir:
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AFnE(X) = 0.0075xNxV1t(X) Denklem 110
AFnE(Y) = 0.0075xNxV1t(Y) Denklem 111
Toplam esdeger yiikiin, AFn digindaki kismin en st kat dahil, tiim katlara
dagitimi, su baginti ile hesaplanir:
FIE(X) = (Vt - AFnE(X))*(mi*Hi)/(Xmj*Hj) Denklem 112
FIE(Y) = (Vt - AFnE(Y))*(mi*Hi)/(Xmj*Hj) Denklem 113

Tiim bu bulduklarimiz ile esdeger yonteme gore, taban kesme kuvveti;

VtE(X) = AFnE(X) + X FiE(X) Denklem 114
VE(Y) = AFnE(Y) + X FiE(Y) Denklem 115
olarak bulunur.
Burada dikkat edilmesi gereken esas konu, =+0.05 dis merkezligin

unutulmamasidir. Bu etki, bu tez kapsaminda, deprem kombinasyonlarinda, pozitif ve

negatif deprem ytikleri kullanilarak, yapilmistir.

Bu tez kapsaminda, yukarida anlatilan esdeger yontem ile hesabin yalnizca,
modal analiz sonucu ¢ikan, azaltilmis deplasmanlarin ve kesit zorlarinin, esdeger
deprem yiikiine gore biiylitiilmesi i¢in kullanilacagini ve asil hesabin, modal analiz ile
yapilacagini unutmayalim. Ek olarak, esdeger yontem ile taban kesme hesabi, yukarida

anlatildigindan biraz daha farkli olacaktir.
Soyle ki;

Yukarida anlatilan VtE(X) yerine, bdlim 13.4.3.4 ile verilen Vtmin

kullanilacaktir.
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Vt,min = 0.04*0x=mt*Sps+g Denklem 116
Ox = 1.0, Hn < 105 m Denklem 117
OH =2.05-0.01 Hn, 105 m < Hn <155 m Denklem 118
Ox = 0.5, 155 m < Hn Denklem 119
Bizim yapimiz, 175 m yiiksekligindedir. O = 0.5, 155 m < Hn olmakta ve

Vt,min = 0.04*0.5-mt*0.804*9.81 Denklem 120

Yapimizin, programdan okunan agirhg, 1388429.18 kN’dur. Program
tarafindan hesaplanan bu agirligi, 9.81 m/s*’ye bolerek, yapinin kiitlesini, 141532.0265

ton bulunmustur. Buradan, Vt,min;
Vt,min = 27768.584 kN olarak hesaplanmustir.

Hesap sonucu buldugumuz, minimum taban kesme kuvvetini, modal analizden

buldugumuz ile karsilastiralim;

Vix(X) = 134451.476 Denklem 121 ve
Vty(Y) = 104945.094 Denklem 122

Eger,

Vix(X) < YE Vtmin(X) Denklem 123
ise, modal analiz i¢in hesaplanan degerin, esdeger analize
B =YE Vtmin(X) / Vtx(X) > 1 Denklem 124

katsaysi ile garpilarak, yakinsaklastirilmasi gerekiyor idi ve 'YE = 1 olmali. Fakat bizim

binamiz i¢in hesap edilen mod birlestirme yontemi ile dogrusal analiz sonucu elde

edilen toplam deprem ylikiimiiz,

Vix(X) <YE Vtmin(X) Denklem 125

esitsizligini agsmaktadir. Yani biiyilitmemiz gerekmemektedir.

218



Sirada deprme kontrolleri kapsaminda, diizensizlik kontrolleri var.
Yapisal diizensizlik kontrolii:

Yapisal diizensizlikler, TBDY 2018 Tablo 3.6 uyarinca, excel yardimiyla

kontrol edilmistir.

Al tiirt diizensizlik, burulma diizensizligi
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Story50
Story49
Story48
Storya7
Story46
Story4s
Story44
Story43
Storyd2
Story4l
Story40
Story39
Story38
Story37
Story36
Story3s
Story34
Story33
Story32
Story31
Story30
Story29
Story28
Story27
Story26
Story25

HOoMOM M M M M M M MM M M M MMM OM X MMM X KM X

15.112
15.524
15.847
16.237
16.666
17.122
17.596
18.078
13.559
19.032
19.431
19.929
20.342
20.709
21.136
21.122
21.501
21.756
22.002

22,22

22.41
22.568
22.694
22,783
22,835
22.848

14.554
14.935
15.23
15.583
15.97
16.382
16.308
17.242
17.674
18.099
18.511
18.903
19.272
19.6
19.983
15.958
20.297
20.52
20.734
20.923
21.085
21.217
21.318
21.386
21.419
21.415

1.038
1.039
1.041
1.042
1.044
1.045
1.047
1.048

L05
1.052
1.053
1.054
1.055
1.057
1.058
1.058
1.059

L.06
1.061
1.062
1.063
1.064
1.065
1.065
1.066
1.067

Tablo 87. Burulma Diizensizligi

1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2

YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK

Story50
Story4d
Story48
Story4a?7
Story4e
Story4s
Story44
Story43
Storyd2
Story4l
Story40
Story39
Story38
Story37
Story36
Story35
Story34
Story33
Story32
Story31
Story30
Story29
Story28
Story27
Story26
Story25

EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP
EYP

< < < < << << < <

14.101
14.618
15.192
15.88
16.636
17.433
13.248
19.064
19.865
20.64
21.378
22.068
22,702
23.257
23.829
23.844
24.334
24.709
25.076
25.415
25.724
25.998
26.234
26.429
26.581
26.687

13.549
14.035
14.581
15.232
15.946
16.698
17.467
18.234
18.986
19.713
20.403
21.048
21.639
22,153
22.682
22.685
23.136
23.478
23.814
24.123
24.404
24.651
24.863
25.037
25.169
25.259

1.041
1.041
1.042
1.043
1.043
1.044
1.045
1.046
1.046
1.047
1.048
1.048
1.049

1.05
1.051
1.051
1.052
1.052
1.053
1.054
1.054
1.055
1.055
1.056
1.056
1.057

1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2

YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
YOK
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Tablo 88. Burulma Diizensizligi

Story24 EXP X 22,818 21.372 1.068 1.2 YOK Story24 EYP Y 26.744 25.303 1.057 1.2 YOK
Story23 EXP X 22.746 21.29 1.068 1.2 YOK Story23 EYP Y 26.75 25.298 1.057 1.2 YOK
Story22 EXP X 22.611 21.149 1.069 1.2 YOK Story22 EYP Y 26.681 25.224 1.058 1.2 YOK
Story2l EXP X 22,566 21.033 107 1.2 YOK Story2l EYP Y 26.699 25.23 1.028 1.2 YOK
Story20 EXP X 21.973 20.529 1.07 1.2 YOK Story20 EYP Y 26.041 24.603 1.058 1.2 YOK
Story19 EXP X 21.861 20.411 1.071 1.2 YOK Story19 EYP Y 26.006 24.56 1.059 1.2 YOK
Storyl8s EXP X 21.577 20.132 1.072 1.2 YOK Storyl8 EYP Y 25.816 24.376 1.059 1.2 YOK
Storyl7 EXP X 21.256 15.817 1.073 1.2 YOK Story17 EYP Y 25.608 24.174 1.059 1.2 YOK
Storyl6 EXP X 20.889 15.459 1.073 1.2 YOK Story16 EYP Y 25.367 23.942 1.06 1.2 YOK
Storyls EXP X 20.47 19.053 1074 1.2 YOK Storyls EYP Y 25.087 23.674 1.06 1.2 YOK
Storyl4 EXP X 19.994 18.592 1.075 1.2 YOK Story14 EYP ¥ 24.758 23.361 1.06 1.2 YOK
Storyl3 EXP X 19.453 18.072 1.076 1.2 YOK Storyl3 EYP Y 24.372 22.995 1.06 1.2 YOK
Story12 EXP X 18.841 17.487 1.077 1.2 YOK Story12 EYP Y 23.916 22.565 1.06 1.2 YOK
Story1ll EXP X 18.15 16.827 1.079 1.2 YOK Storyll EYP Y 23.376 22.057 1.06 1.2 YOK
Storyl0 EXP X 17.369 16.086 1.08 1.2 YOK Story10 EYP Y 22,733 21.454 1.06 1.2 YOK
Story9 EXP X 16.488 15.254 1.081 1.2 YOK Story9 EYP Y 21.865 20.734 1.059 1.2 YOK
Storyg EXP X 15.494 14.318 1.082 1.2 YOK StoryB EYP Y 21.041 15.369 1.059 1.2 YOK
Story7 EXP X 14.372 13.267 1.083 1.2 YOK Story7 EYP Y 19.921 18.819 1.059 1.2 YOK
Story6 EXP X 13.102 12.082 1.084 1.2 YOK Story6 EYP ¥ 18.554 17.537 1.058 1.2 YOK
Storys EXP X 11.662 10.744 1.085 1.2 YOK Storys EYP Y 16.871 15.956 1.057 1.2 YOK
Story4 EXP X 10.02 9.225 1.086 1.2 YOK Story4 EYP Y 14.774 13.981 1.057 1.2 YOK
Story3 EXP X 8.138 7.43 1.087 1.2 YOK Story3 EYP Y 12.132 11.485 1.056 1.2 YOK
Story2 EXP X 5.844 2.377 L.087 1.2 YOK Story2 EYP Y B.328 8.114 1.057 1.2 YOK
Storyl EXP X 2.597 2.385 1.089 1.2 YOK Storyl EYP Y 3.565 3.354 1.063 1.2 YOK

221



X ve Y yonil icin, hesap edilmis ve burulma diizensizligi olmadig1 tespit

edilmistir.

B2 tiirii diizensizligi i¢in, Al tiirii diizensizlik hesabimiz sirasinda buldugumuz,
“azaltilmis goreli kat Gtelemesi”, Ai, lerin, Ust kat ve alt kattaki, kat yiiksekligine
boliinmiis degerlerini oranlayarak, 2 rakamindan biiyiik olmas1 durumuna gore kontrol

edebiliriz.

TBDY 2018 Tablo 3.6 B2 diizensizligi, hesab1 ve hesap adimlari, asagidaki

tablolarda gosterilmistir.

Tablolardan da goriilecegi tizere, B2 yani yumusak kat diizensizligi, 2. Kat i¢in

mevcuttur.
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Tablo 89. Yumusak Kat Diizensizligi

Storys0 EXP X 15.112 % 0.97346 YOK Story>0 EYP Y 14.101 % 0.964633 YOK
Story43 EXP X 15.524 1.027263 0.979613 YOK Story43 EYP Y 14.618  1.036004 0.962217 YOK
Story4s EXP X 15.847 1.020800 0.973981 YOK Story4s EYP Y 15,192  1.033267 0.93667> YOK
Storya7 EXP X 16.237 1.02461 0.9742339 YOK Storya7 EYP Y 15.88 1.045287 0.954330 YOK
Story46 EXP X 16.666 1.026421 0.973363 YOK Story46 EYP Y 16.636  1.047607 0.954282 YOK
Story4s EXP X 17.122 1.027361 0.973062 YOK Story4s EYP Y 17.433  1.047308 0.955338 YOK
Storya4 EXP X 17.596 1.027684 0.9733338 YOK Storya4 EYP Y 18.248 1.04675 0.957197 YOK
Story43 EXP X 18.078 1.027393 0.974083 YOK Story43 EYP Y 15.064  1.044717 0.953678 YOK
Story42 EXP X 18.559 1.026607 0.975147 YOK Story42 EYP Y 19.865  1.042016 0.962452 YOK
Story4l EXP X 19.032 1.025486 0.976451 YOK Story4al EYP Y 20.64 1.033013 0.965479 YOK
Story40 EXP X 19.431 1.024117 0.978022 YOK Story40 EYP Y 21.378  1.035756 0.968733 YOK
Story39 EXP X 19.929 1.022472 0.979697 YOK Story39 EYP Y 22.068  1.032276 0.972073 YOK
Story33 EXP X 20.342 1.020724 0.982273 YOK Story33 EYP Y 22,702 1.028729 0.976136 YOK
Story37 EXP X 20,709 1.018041 0.9797938 YOK Story37 EYP Y 23.257  1.024447 0.9759%6 YOK
Story36 EXP X 21.136 1.020619 1.000663 YOK Story36 EYP Y 23.829  1.024595 0.993371 YOK
Story35 EXP X 21.122 0.999338 0.982373 YOK Story35 EYP Y 23.844  1.000629 0.979864 YOK
Story34 EXP X 21.501 1.017943 0.988279 YOK Story34 EYP Y 24.334 1.02055 0.984823 YOK
Story33 EXP X 21.756 1.01186 0.938319 YOK Story33 EYP Y 24.709  1.015411 0.985364 YOK
Story32 EXP X 22,002 1.011307 0.930185 YOK Story32 EYP Y 25.076  1.014853 0.986661 YOK
Story31 EXP X 22,22 1.009908 0.991522 YOK Story31 EYP Y 25.415  1.01351% 0.987938 YOK
Story30 EXP X 22.41 1.008551 0.992995 YOK Story30 EYP Y 25.724  1.012158 0.983461 YOK
Story29 EXP X 22.568 1.00705 0.9944438 YOK Story29 EYP Y 25.998  1.010652 0.991004 YOK
Story28 EXP X 22.694 1.005582 0.996094 YOK Story28 EYP Y 26.234  1.009078 0.992622 YOK
Story27 EXP X 22,783 1.003922 0.997723 YOK Story27 EYP Y 26,429  1.007433 0.994282 YOK
Story26 EXP X 22.835 1.002282 0.999431 YOK Story26 EYP Y 26.581  1.005751 0.996028 YOK
Story25 EXP X 22.848 1.000569 1.001315 YOK Story25 EYP Y 26.687  1.003988 0.997869 YOK
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Tablo 90. Yumusak Kat Diizensizligi

Story24 EXP X 22.818 0.998687 1.003165 YOK Story24 EYP Y 26.744  1.002136 0.999776 YOK
Story23 EXP X 22.746 0.996845 1.005971 YOK Story23 EYP Y 26.75 1.000224 1.002586 YOK
Story22 EXP X 22,611 0.994065 1.0019%94 YOK Story22 EYP Y 26.681 0.997421 0.999326 YOK
Story21 EXP X 22.566 0.99801 1.026988 YOK Story21 EYP Y 26.699  1.000675 1.025268 YOK
Story20 EXP X 21.973 0.973722 1.005123 YOK Story20 EYP Y 26.041 0.975355 1.001346 YOK
Story19 EXP X 21.861 0.994303 1.013162 YOK Storyl3 EYP Y 26.006 0.998656 1.00736 YOK
Storyla EXP X 21.577 0.9870029 1.015102 YOK Storyl8 EYP Y 25.816  0.9926594 1.003122 YOK
Storyl7 EXP X 21.256 0.985123 1.017569 YOK Storyl? EYP Y 25.608 0.991%43 1.009301 YOK
Storyle EXP X 20.839 0.982734 1.020469 YOK Storyl6 EYP Y 25.367 0.99058% 1.011161 YOK
Storyl3 EXP X 20.47 0.979342 1.023807 YOK Storyls EYP Y 25.087 0.988%62 1.01323% YOK
Storyl4 EXP X 15.994 0.976746 1.027811 YOK Storyl4 EYP Y 24,758  0.986386 1.015838 YOK
Storyl3 EXP X 19.453 0.972942 1.032482 YOK Storyl3 EYP Y 24,372  0.984409 1.019067 YOK
Storyl2 EXP X 18.841 0.96854 1.038072 YOK Storyl2 EYP Y 23.916  0.98129 1.023101 YOK
Storyll EXP X 18.15 0.963325 1.044965 YOK Storyll EYP Y 23.376  0.977421 1.028285 YOK
Story10 EXP X 17.269 0.95697 1.053433 YOK Storyl0 EYP Y 22,733 0.972493 1.034965 YOK
Story3 EXP X 16.438 0.949277 1.064154 YOK Story9 EYP Y 21.965 0.966217 1.043914 YOK
Story8 EXP X 15.494 0.939714 1.078068 YOK Storys EYP Y 21.041 0.957933 1.056222 YOK
Story7 EXP X 14.372 0.927585 1.096932 YOK Story7 EYP Y 13.921 0.946771 1.073677 YOK
Storyg EXP X 13.102 0.911634 1.123473 YOK Storyg EYP Y 18.554  0.931373 1.099757 YOK
Storys EXP X 11.662 0.890093 1.163872 YOK Storys EYP Y 16.871 0.909292 1.141939 YOK
Story4 EXP X 10.02 0.859201 1.231261 YOK Story4 EYP Y 14,774  0.875704 1.217771 YOK
Story3 EXP X 8.138 0.812176 1.39253%9 YOK Story3 EYP Y 12,132 0.821172 1.4139306 YOK
Story2 EXP X 3.844 0.718113 2.250289 VAR Story2 EYP Y 8.38 0.707221 2.406732 VAR
Storyl EXP X 2.397 0.444387 % YOK Storyl EYP Y 3.365  0.4153501 X YOK
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TBDY 2018 uyarinca kontrol edilmesi gereken diizensizliklerden B1
diizensizligi, kesme alanlarinin katlar arasi oranlarini incelemektedir. Bu kapsamda,
kolon, perde ve Kkagir dolgu duvarlarin kesme alanlar1 hesaplanmis ve isleme

konmustur.

Bu tez kapsaminda, kagir dolgu duvarlarin mimarisi ¢izilmemis, sistemin statik
analizinde, kiriglere ylik olarak etkitilmistir. Fakat, yapmin tasarimindan bu yana,
olabildigince benzer katli ve simetrik olmasina 6énem verildigi i¢in, dolgu duvarlarin ve

duvarlardaki bosluklarin, her katta ayni oldugu varsayilmistir.

B1 diizensizligine dair excel tablosu, yukaridaki varsayima dayanarak, dolgu
duvarlar hesaba katilmadan, yalnizca kolon ve perdelerin kesme alanlarina gore,

hesaplanmis ve asagidaki gibi gdsterilmistir.
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Burada, ilk kat kolonlar1 diger katlardan farkli, ikinci kat ve yirminci kat arasi
bir biri ile ayni, yirmi bir ila otuzbesinci kat birbirinin ayni ve son olarak, otuzbes ila
elli kat birbirlerinin aynisidir. Bu sebeple, ncl-2, nc3, nc4-20, nc2l, nc22-34, nc3s,
nc36-50 hesaplanmastir.

Story50
Story49
Story4s
Storya7
Story46
Story4s
Story44
Story43
Story42
Story41
Story40
Story39
Story38
Storya7
Story36
Story3s
Story34
Story33
Story32

Story31
Story30
Story29
Story28
Story27
Story26
Story25
Story24
Story23
Story22

story21
Story20
Story19
Story18
Stoy17
Story16
story15
Story14
story13
story12
Story11
Story10
storyg
Story8
story?
Storys
storys
Story4
Story3
story2
story1
Base

Sekil 93. 50 Katl Betonarme Yap1 Kesit ve Kat Gorlintiisii
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Kat 1-3

Tablo 91. Zayif Kat Diizensizligi

Kolon Bilgileri (m)

Perde Duvar Bilgileri {m)

Kagir Dolgu Duvar Bilgileri {m)

Perde Duvar

Kolon Boyutlan | Kesme Boyutian Kesme Alani (Ag) X Yoniindeki Duvann Ozellikleri Y Yoniindeki Duvann Gzellikleri Kesme Alani [Ak)
Adet X Y T;:I Adet X Y X Y Adet Dwa[ Kapl;’PenEere Duvar‘ Adet Dwa[ Kapl;’PenEere Duvar‘ X Y
Wzunlugu Uzunlugu Kalinhg Wzunlugu Uzunlugu Kalinhg
28 15 15 63 4 04 ] 96 0 0
4 ] 04 96 0 0
2 04 12 96 0 0 X Y
4 04 45 7.2 0 0 LAk 798 2.2
0 0 nel-2 1 1
X Y
X Y X Y TAk 798 822
[t | & | [ zae | 168 | 102 [ A 0 0 na | 122054 | 1237
Kat 4-21
Kolon Bilgileri (m) Perde Duvar Bilgileri (m) Kagir Dolgu Duvar Bilgileri {m)
Kaelon Boyutlan | Kesme Perde Duvar Kesme Alani (Ag) X Yéniindeki Duvann Ozellikleri Y Yonindeki Duvann Gzellikleri Kesme Alani (Ak]
Adet Aan Adet |—oowtian
X ¥ (] X ¥ X ¥ Adet Duvat Kapl;’PenEere Duuarﬂ Adet Duvat Kapl;’PenEere Duuarﬂ X ¥
Uzunlugu Uzunlugu Kalinligi Uzunlugu Uzunlugu Kalinligi
28 13 13 4732 4 04 b 96 0 0
4 b 04 9.6 0 0
2 04 12 56 0 0 X Y
4 04 45 72 0 0 TAk 6412 | 6652
0 0 Necé-20 1 1
X Y
X Y X Y Ak 6412 | 6652
| EAw 4?.32' | thg 16.8 132 | LAk 0 0 ne2l | 143125 140832
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Tablo 92. Zayif Kat Diizensizligi

Kat 22-35

Kolon Bilgileri {m)

Perde Duvar Bilgileri {m)

Kagir Dolgu Duvar Bilgileri {m)

Perde Duvar

Kolon Boyutlan | Kesme Kesme Alani {Ag) X Yoniindeki Duvann Gzellikleri ¥ Yaniindeki Duvarin Ozellikleri Kesme Alani {Ak)
Adet Alani ager [—2outlan
X y (] X ¥ X ¥ Adet Dwat Kapl;’PenEere Duuarﬂ Adet Dwat Kapl;’PenEere Duuarﬂ X ¥
Uzunlugu Uzunlugu Kalinhg Uzunlugu Uzunlugu Kalinhg
28 1 1 28 4 04 b 9.6 0 0
4 ] 04 96 0 0
2 04 12 96 0 0 X Y
4 04 45 7.2 0 0 Ak 448 472
0 0 ne22-34| 1 1
X Y
X Y X Y Ak 448 472
[T | 2 | [z | 168 | 132 I 0 ne3s | 129032 127155
Kat 36-50
Kolon Bilgileri {m) Perde Duvar Bilgileri (m) Kagir Dolgu Duvar Bilgileri {m)
Kolon Boyutlan | Kesme Perge Duvar Kesme Alani (Ag) X Yénindeki Duvanin Ozellikleri Y Yéniindeki Duvarin Gzellikleri Kesme Alani (Ak)
Adet Alan Adet |—ooutian
X v (Aw) X y X y Adet DWEE Kapl;’PenEere Du\.'ar‘ Adet DWEE Kapl;’PenEere Duvar‘ X ¥
Uzunlugu lzunlugu Kalinhig Uzunlugu lzunlugu Kalinhig
28 0.8 08 1792 4 04 ] 96 0 0
4 b 04 9.6 0 0
2 04 12 9.6 0 0
4 04 45 7.2 0 0
0 0
X Y
X Y X Y Ak | M| T2
[[thw | 1791 | [ zag | 158 | 122 [z 0 0 naese]| 1 1
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Tablo 93. 50 Katli Betonarme Yap1 Diiznesizlik Kontrolleri Ozeti

Herhangi Bir Kattaki Etkili| Etkili Kesme Alani= O
Al Burulma .
Diizensizligi ﬁimax ﬂiort B1 Komsu Katlar Kesme ﬁtlanlr.n.n, Bir Ust Katln,.l(llon V.:.e
.. Kattaki Etkili Kesme Perdelerinin ZYiizey
Kontrolil Arasi Dayanim — — - —
15.112 14.554 0K . N i. Kat Etkili Kesme Alami [i+1. Kat Etkili Kesme Alani
Duzensizligi
. (Zayif Kat)
Kat Brit Alam Zbosluk Alanlan 84 61.32 OK
800 100 OK Herhangi Bir i. Kattaki Ortalama Goreli Kat
e B2 Komsu Katlar
Deprem Yiiklerinin, Diisey Tasyici Elemanlarina Arast Riitlik
& rasi Rijitli
A2 Doseme Giivenle Aktarilabilmesini Giiclendiren Yerel Dl J lisi (Ai(X)/hi)ort (8i1(X)/hiT)ort
i izlikleri uzensizligi
Sureksizlikleri Déseme Bosluklart B
(Yumusak Kat)
YOK 0K 0.07181 2.2502 NOT OK
Désemenin Diizlem ici Rijitlik Dayaniminda Ani | — N — — I
[ E_I:I |
Azalmalar —— —
I — [ |
YOK OK L -
I I L AL A
7 — B3 Tasiyiar Bl=. 3.6.2.4 (a) Bl 3.6.2.4 (1)
. L . Sistemin Disey | [— - I -
- | - - - - -
A3 Planda ay ay Elemanlarinin T -
_J i " . prus ] I
Cikintilar [ L — — Streksizligi :‘ - }_ |
Bulunmasi . L L 4L I 1L Y R
A3 tiind ditzensizlik durum: D= 3.6.2.4 (<) Biz. 3.6.2.4 (1)
ay > 0.2 Ly ve aym zamanda ay > 0.2 Ly
Herhangi Biri= YOK 0K
ax>0.2Lx = HAYIR ay>0.2Ly=HAYIR 0K

229



Etkin goreli kat 6telemesi:
TBDY 2018 4.9.1 uyarinca; etkin goreli kat 6telemeleri, kat bazinda;
Ai = Ui — Ui-1 Denklem 126

olarak hesaplanirken, i. Kata ait kolon veya perdeler bazinda;

Gi = (R/I)*Ai Denklem 127

olarak hesaplanir. Hesaplanan bu “goreli kat otelemeleri”, 6telemeyi sinirlandirmak

amaciyla, belirli sinirlar dahilinde tutulur. Asagida verilen, sinirlandirma degerinin,

......

arttirilarak, deprem hesabi tekrarlanir:

A*ci,max/hi < 0.016K Denklem 128

Formiilde yer alan,

A = Sae(T) DD-3 / Sae(T) DD-2 Denklem 129
K betonarme yapilar i¢in; 1, ¢elik yapilar icin; 0.5 olur.
Tiim bu formiilleri toparlarsak,

Ai,max (X) < 0.016K *hi*(I/R)*( Sae(T)x DD-2 / Sae(T)x DD-3) Denklem 130

bulunur.

Sae(T)x DD-2 = Sp1/Tx = 0.198/5.333 = 0.037 Denklem 131

Sae(T)y DD-2 = Sp1/Ty = 0.198/5.927 = 0.034 Denklem 132
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Sae(T)x DD-3 = Sp1/Tx = 0.081/5.333 = 0.015 Denklem 133
Sae(T)y DD-3 = Sp1/Ty = 0.081/5.927 = 0.014 Denklem 134
Ai,max (X) <0.016*3.5*(1/7)*( 0.037/ 0.015) = 0.0197 Denklem 135
Ai,max (Y) <0.016*3.5*(1/8)*( 0.034/ 0.014) = 0.017 Denklem 136
Etkin goreli kat Otelemelerine dair hesaplar ve sinirlandirmalar agagidaki gibi

bulunmustur:

Asagidaki tablolarda goriildiigii tlizere, etkin goreli kat Gtelemesi sinir sartini

arttirilarak, deprem hesaplarinin tekrar edilmesi gerekmektedir.

Fakat burada dikkat edilmesi gereken konu;

Ai,max (X) < 0.016K *hi*(I/R)*( Sae(T)x DD-2 / Sae(T)x DD-3) Denklem 137

Denklemindeki 0.016 katsayisi, arada derz bulunan duvarlar i¢indir. Bilindigi
tizere, kolonlar arasinda duvar derzsiz dolgu duvar olarak yapildiginda, o kesitteki,
Otelemeyi bir kisim engeller. Bu da 6telemenin daha diisiik ¢ikmasina neden olur. Derzli
bir duvar bulunmasi ise, dtelemenin engellenmedigi anlamina gelir. Bu durumda daha
yiiksek bir oteleme ¢ikar. Bu sebeple TBDY 2018 kapsaminda bu iki durum ayr1 ayn
degerlendirilmek suretiyle, derzsiz duvarlar i¢in katsay1 0.008; derzli duvarlar i¢in ise,
0.016 olarak alinmistir. Bu tez kapsaminda yapidaki duvarlar derzli kabul edilmis ve

katsay1 0.016 alinmustir.
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Tablo 94. Etkin Goreli Kat Otelemesi

Story50 EXP X 0.004318  0.004318 0.0197 OK Story50 EYP Y 0.004029 0.004029 0.017 OK
Story50 EXN X 0.004313 Story50 EYN Y 0.004027
Story49 EXP X 0.004435  0.004435 0.0197 OK Story49 EYP Y 0.004177 0.004177 0.017 OK
Story49 EXN X 0.00443 Story49 EYN Y 0.004175
Story48 EXP X 0.004528 | 0.004528 0.0197 OK Story48 EYP Y 0.004341 0.004341 0.017 OK
Story48 EXN X 0.004523 Story48 EYN Y 0.004339
Story4d7 EXP X 0.004639 | 0.004639 0.0197 OK Storyd7 EYP Y 0.004537 0.004537 0.017 OK
Story4d7 EXN X 0.004634 Storyd7 EYN Y 0.004536
Storyd6 EXP X 0.004762 | 0.004762 0.0197 OK Story46 EYP Y 0.004753  0.004753 0.017 oK
Storyd6 EXN X 0.004757 Storyd6 EYN Y 0.004752
Story45 EXP X 0.004892 | 0.004892 0.0197 OK Story45 EYP Y 0.004981 0.004981 0.017 OK
Story45 EXN X 0.004887 Story45 EYN Y 0.004979
Story44 EXP X 0.005027 | 0.005027 0.0197 OK Story44 EYP Y 0.005214 0.005214 0.017 OK
Story44 EXN X 0.005022 Storyd4 EYN Y 0.005212
Story43 EXP X 0.005165 | 0.005165 0.0197 OK Story43 EYP Y 0.005447 0.005447 0.017 OK
Story43 EXN X 0.00516 Story43 EYN Y 0.005445
Story42 EXP X 0.005302 | 0.005302 0.0197 OK Story42 EYP Y 0.005676 0.005676 0.017 OK
Story42 EXN X 0.005298 Story42 EYN Y 0.005674
Story41 EXP X 0.005438 | 0.005438 0.0197 OK Story41 EYP Y 0.005897 0.005897 0.017 oK
Story41 EXN X 0.005433 Story41 EYN Y 0.005895
Story40 EXP X 0.005569 | 0.005569 0.0197 OK Storyd0 EYP Y 0.006108 0.006108 0.017 OK
Story40 EXN X 0.005564 Story40 EYN Y 0.006106
Story39 EXP X 0.005694 | 0.005694 0.0197 oK Story39 EYP Y 0.006305 0.006305 0.017 oK
Story39 EXN e 0.005689 Story39 EYN Y 0.006303
Story38 EXP X 0.005812  0.005812 0.0197 OK Story38 EYP Y 0.006486 0.006486 0.017 OK
Story38 EXN X 0.005807 Story38 EYN Y 0.006485
Story37 EXP X 0.005917  0.005917 0.0197 OK Story37 EYP Y 0.006645 0.006645 0.017 OK
Story37 EXN X 0.005912 Story37 EYN Y 0.006643
Story36 EXP X 0.006039  0.006039 0.0197 OK Story36 EYP Y 0.006808 0.006808 0.017 OK
Story36 EXN X 0.006034 Story36 EYN Y 0.006807
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Tablo 95. Etkin Géreli Kat Otelemesi

Story3s
Story35
Story34
Story34
Story33
Story33
Story32
Story32
Story31
Story31
Story30
Story30
Story29
Story29
Story2a
Story28
Story27
Story27
Story26
Story26
Story25
Story25
Story24
Story24
Story23
Story23
Story22
Story22
Story21
Story21
Story20
Story20
Storyl9
StorylS

0.005035 0.006035 Story35
0.00603 Story35
0.006143 0.005143 Story34
0.006138 Story34
0.006216  0.006216 Story33
0.006211 Story33
0.006286  0.006286 Story32
0.006282 Story32
0.006345  0.006349 Story31
0.006344 Story31
0.005403 0.006403 Story30
0.006358 Story30
0.006448  0.006448 Story29
0.006444 Story29
0.006484  0.006484 Story2s
0.006479 Story28
0.00650%  0.006509 Story27
0.006505 Story27
0.006524  0.006524 Story26
0.00652 Story26
0.006528 | 0.006528 Story25
0.006524 Story2s
0.00652 0.00652 Story24
0.006515 Story24
0.006493  0.006499 Story23
0.005455 Story23
0.00646 0.00646 Story22
0.006456 Story22
0.006448  0.006448 Story21
0.005443 Story21
0.006278  0.006278 Story20
0.006274 Story20
0.006246  0.006246 Storyl9
0.006242 Storyl9

0.006812 | 0.006812
0.006811
0.006953  0.006953
0.006951
0.00706 0.00706
0.007058
0.007164  0.007164
0.007163
0.007261 | 0.007261
0.00726
0.00735 0.00735
0.007348
0.007428 0.007428
0.007426
0.007435 | 0.007495
0.007454
0.007551 0.007551
0.00755
0.007595 | 0.007595
0.007593
0.007625 0.007625
0.007623
0.007641 | 0.007641
0.007654
0.007643 | 0.007643
0.007641
0.007623  0.007623
0.007622
0.007628 | 0.007628
0.007627
0.00744 0.00744
0.007435
0.00743 0.00743
0.007429

KKK XK KX KKK KK XXX KX X K ® XX K XXX XXX K XX X=X
IR I I A A A AR A A A A A A A A A A A A A A A A A A A R A
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Tablo 96. Etkin Goreli Kat Otelemesi

Storyls EXP * 0.006165 0.00617 0.0197 OE Storyls EYP b 0.007376 | 0.00738 0017 OK
Storyls EXM o 0.006161 Storyls EYM ¥ 0.007375
Storyl7 EXP * 0.005073 0.00507 0.0197 OE Storyl? EYP by 0.007317 | 0.00732 0.017 OK
Storyl7? EXM o 0.005069 Storyl7? EYM ¥ 0.007315
Storyle EXP o D.005968 0.00597 0.0197 OK Storyle EYP ¥ 0.007248 0.00725 0.017 OK
Storyle EXM o 0.005964 Storyle EYM ¥ 0.007246
Storyls EXP x 0.005849 0.00585 00197 OK Storyl5s EYP ¥ 0.007168 0.00717 0017 OK
Storyls EXM o 0.005845 Storyls EYM ¥ 0.007166
Storyld EXP * 0.005713 0.00571 0.0197 OE Storylda EYP by 0.007074 | 0.00707 0.017 OK
Storyla EXM o 0.005709 Storyl4a EYM ¥ 0.007073
Storyl3 EXP * 0.005558 0.00556 0.0197 OE Storyl3 EYP by 0.006963 & 0.00696 0.017 OK
Storyl3 EXM o 0.005554 Storyl3 EYM b 0.006952
Storyl2 EXP o 0.005383 o.o0os38  0.0197 OK Storyl2 EYP ¥ 0.006833 0.00683 0017 OK
Storyl2 EXM * 0.00538 Storyl2 EYM ¥ 0.006832
Storyll EXP * 0.005186 0.00519 0.0197 OE Storyll EYP b 0.005679  0.00668 0017 OK
Storyll EXM o 0.005182 Storyll EYM ¥ 0.006678
Storyl0 EXP x 0.004963 0.00496 0.0197 O Storyl0 EYP " 0.0065495 0.0065 0017 OFK
Storylo EXM o 0.004959 Storylo EYM ¥ 0.006494
Storyd EXP * 0.004711 0.00471 0.0197 O Storyo EYP b 0.006276 0.00528 0.017 OK
Storyd EXM o 0.004708 Storyg EYM ¥ 0.006275
Storys EXP x 0.004427 0.004435 00197 OK Storys EYP ¥ 0006012 0.00501 0017 OK
Storys EXM o 0.004424 Storys EYM ¥ 0.006011
Story7 EXP * 0.004106 0.00411 0.0197 OE Story7 EYP b 0.005692  0.00569 0.017 OK
Story? EXM o 0.004103 Story? EYM ¥ 0.005691
Storys EXP * 0.003743 0.00374 0.0197 OE Storys EYP by 0.005301 0.0053 0.017 OK
Storys EXM o 0.003741 Storys EYM b 0.0053
Storys EXP o 0.003332 0.00333 0.0197 OK Storys EYP ¥ 0.00482 0.00482 0017 OK
Storys EXM * 0.00333 Storys EYM ¥ 0.004819
Storyd EXP * 0.002863 0.00286 0.0197 OE Storyd EYP b 0.004221 | 0.00422 0017 OK
Storya EXM o 0.002861 Storya EYM ¥ 0.004221
Story3 EXP * 0.002325 0.00233 0.0197 OE Story3 EYP by 0.003466  0.00347 0.017 OK
Story3 EXM o 0.002324 Story3 EYM ¥ 0.003456
Story2 EXP o 0.00157 0.00167 0.0197 OK Story2 EYFP b 0.002451  0.00245 0.017 OK
Story2 EXM o 0.001668 Story2 EYM ¥ 0.002451
Storyl EXP x 0.000742 o.00074 00197 OK Storyl EYP ¥ 0.001018 0.00102 0017 OK
Storyl EXM o 0.000741 Storyl EYM ¥ 0.001018
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Ikinci mertebe etkilerinin kontrolii:

“Jkinci mertebe etkisi, eksenel kuvvetlerin, sekildegistirmis sistem d{izerinde
olusturdugu, ikincil etkileri gozoniine alan ve tasiyici sistemde, geometrik olarak,
dogrusal olmayan davranisa neden olan etkilerdir.” (Dari1lmaz, 2019)

TBDY 2018 4.9.2 uyarinca, ikinci mertebe gosterge degeri,

0,,i = Ai,ort * 2wk / Vi * hi Denklem 138

olarak hesaplanir. Yapidaki tiim katlar i¢in bulunan “ikinci mertebe gosterge degeri”

maksimumu, TBDY 2018 4.9.2.2 uyarinca, su degeri saglamak zorundadir:

0,,max < 0.12*D/Ch*R Denklem 139

- Ch = kompozit kolonlu ve ¢elik yapilar i¢in, 1; betonarme yapilar igin, 0.5

alinacaktir.

Eger bu kosul saglanamaz ise, gozoniine alinan dogrultudaki (X veya Y) tiim i¢

kuvvetler, B2 katsayisi ile ¢arpilarak, arttirilir:

B, = 0.88+ (Ch*R/D)* 0,,max > 1 Denklem 140

veya tastyici sistem rijitlik ve/veya dayanimi arttirilarak, deprem hesabi tekrarlanabilir.

Yapiya ait ikinci mertebe etkilerinin kontrolleri, asagida verilmistir:
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Tablo 97. Ikinci Mertebe Kontrolleri

Story50 EXP X 0.004318  0.004318 26502.36 3500  -73498.4 -4.44361E-07 0.085714236  OK Story50 EYp Y 0.004029  0.004029 26502.56 3500  -73493.4 -4.15087E-07  0.075 oK
Story50 EXN X 0.004313 Story50 EYN Y 0.004027
Story49 EXP X 0.004435  0.004435 53142.94 3500  -73498.4 -9.16206E-07 0.085714286  OK Story49 EYp Y 0.004177  0.004177 5314294 3500  -73493.4 -8.62807E-07  0.075 oK
Story49 EXN X 0.00443 Story49 EYN Y 0.004175
Story48 EXP X 0.004528  0.004528 79783.32 3500  -73498.4 -1.40434E-06 0.085714286  OK Story48 EYp Y 0.004341  0.004341 79783.32 3500  -73493.4 -1.34634E-06  0.075 oK
Story48 EXN X 0.004523 Story48 EYN Y 0.004339
Story47 EXP X 0.004639  0.004639 106423.7 3500  -73498.4 -1.91918E-06 0.085714286  OK Story47 EYp Y 0.004537  0.004537 106423.7 3500  -73493.4 -1.87699E-06  0.075 oK
Story47 EXN X 0.004634 Story47 EYN Y 0.004536
Story46 EXP X 0.004762  0.004762 133064.08 3500  -73498.4 -2.46323E-06 0.085714286 OK Story46 EYp Y 0.004753  0.004753 133064.08 3500  -73493.4 -2.45857E-06  0.075 oK
Story46 EXN X 0.004757 Story46 EYN Y 0.004752
Story4s EXP X 0.004892  0.004892 159704.46 3500 -73498.4 -3.03709E-06 0.085714286 OK Story4s EYp Y 0.004981  0.004981 159704.46 3500  -73493.4 -3.09234E-06  0.075 oK
Story4s EXN X 0.004387 Story4s EYN ¥ 0.004979
Story44 EXP X 0.005027  0.005027 186344.84 3500 -73498.4 -3.6415E-06 0.085714286 OK Story44 EYP ¥ 0.005214 0.005214 186344.84 3500  -73493.4 -3.77696E-06  0.075 oK
Story44 EXN X 0.005022 Story44 EYN ¥ 0.005212
Story43 EXP X 0.005165  0.005165 212985.22 3500 -73498.4 -4.27635E-06 0.085714286 OK Story43 EYp ¥ 0.005447 0.005447 212985.22 3500  -73493.4 -4.50884E-06  0.075 oK
Story43 EXN X 0.00516 Story43 EYN ¥ 0.005445
Story42 EXP X 0.005302  0.003302 239625.6 3500  -73498.4 -4.93386E-06 0.085714236  OK Story42 EYP ¥ 0.005676  0.005676 239625.6 3500  -73493.4 -5.28725E-06  0.075 oK
Story42 EXN X 0.005298 Story42 EYN ¥ 0.005674
Story4l EXP X 0.005438  0.005438 266265.98 3500 -73498.4 -5.62871E-06 0.085714286 OK Story4l EYP ¥ 0.005897  0.005897 266265.98 3500 -73493.4 -6.10381E-06  0.075 oK
Story4l EXN X 0.005433 Story4l EYN Y 0.005895
Story40 EXP X 0.005569  0.005569 292906.36 3500  -73498.4 -6.34103E-06 0.085714286 OK Story40 EYP Y 0.006108  0.006108 292906.36 3500  -73493.4 -6.95475E-06  0.075 oK
Story40 EXN X 0.005564 Story40 EYN Y 0.006106
Story3s EXP X 0.005694  0.005694 319546.74 3500 -73498.4 -7.07303E-06 0.085714286 OK Story3s EYP Y 0.006305  0.006305 319546.74 3500  -73498.4 -7.83201E-06  0.075 oK
Story3s EXN X 0.005689 Story33 EYN Y 0.006303
Story3s EXP X 0.005812  0.005812 346187.12 3500 -73498.4 -7.82151E-06 0.085714286 OK Story3s EYP Y 0.006486 0.006486 346187.12 3500  -73493.4 -8.72854E-06  0.075 oK
Story3s EXN X 0.005807 Story3s EYN Y 0.006485
Story37 EXP X 0.005917  0.003917 372827.5 3500 -73498.4 -8.57538E-06 0.085714286 OK Story37 EYP Y 0.006645 0.006645 372827.5 3500  -73493.4 -9.63068E-06  0.075 oK
Story37 EXN X 0.005912 Story37 EYN Y 0.006643
Story36 EXP X 0.006033  0.006039 399467.85 3500 -73498.4 -9.3778E-06 0.085714286 OK Story36 EYP Y 0.006808  0.006808 399467.88 3500  -734984 -1.0572E-05 0.075 oK
Story36 EXN X 0.006034 Story36 EYN Y 0.006807
Story3s EXP X 0.006035  0.006035 426846.26 3500  -73495.4 -1.00139E-05 0.085714286 OK Story3s EYP Y 0.006812  0.006812 426846.26 3500  -73493.4 -1.13032E-05  0.075 oK
Story3s EXN X 0.00603 Story3s EYN Y 0.006811
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Tablo 98. Tkinci Mertebe Kontrolleri

Story34 EXP X 0.006143  0.006143 45422464 3500  -73458.4 -1.08469E-05 0.085714286  OK Story34 EYP Y 0.006953  0.006953 454224.64 3500 -734984 -1L22771E-05  0.075 014
Story34 EXN X 0.006138 Story34 EYN Y 0.006951
Story33 EXP X 0.006216  0.006216 481603.02 3500  -73498.4 -1.16374E-05 0.085714286 OK Story33 EYP Y 0.00706  0.00706 481603.02 3500  -73438.4 -1.321756-05  0.075 oK
Story33 EXN X 0.006211 Story33 EYN Y 0.007058
Story32 EXP X 0.006286  0.006286 508981.4 3500  -73498.4 -1.24374E-05 0.085714286 OK Story32 EYP Y 0.007164 0.007164 5089814 3500 -73498.4 -141746E-05  0.075 0K
Story32 EXN X 0.006282 Story32 EYN Y 0.007163
Story3l EXP X 0.006349  0.006349 53633978 3500  -73498.4 -1.32378E-05 0.085714286 OK Story3l EYP Y 0.007261 0.007261 5336353.78 3500  -734984 -151393E-05  0.075 [0]19
Story3l EXN X 0.006344 Story3l EYN Y 0.00726
Story30 EXP X 0.006403  0.006403 563738.16 3500  -73498.4 -1.40318E-05 0.085714286 OK Story30 EYP Y 0.00735  0.00735 563738.16 3500  -73438.4 -1.61071E-05  0.075 0K
Story30 EXN X 0.006398 Story30 EYN Y 0.007348
Story29 EXP X 0.006448  0.006448 59111654 3500  -73498.4 -1.48167E-05 0.085714286 OK Story29 EYP Y 0.007428 0.007428 59111654 3500 -73498.4 -L.70686E-05  0.075 [019
Story23 EXN X 0.006444 Story29 EYN Y 0.007426
Story28 EXP X 0.006484  0.006484 618494.92 3500  -73498.4 -1.55895E-05 0.085714286 OK Story28 EYP Y 0.007495  0.007495 618494.92 3500 -73498.4 -1.80203E-05  0.075 OK
Story28 EXN X 0.006479 Story28 EYN Y 0.007494
Story27 EXP X 0.006509  0.006509 645873.3 3500  -73498.4 -1.63424E-05 0.085714286 OK Story27 EYP Y 0.007551 0.007551 645873.3 3500  -73458.4 -1.89586E-05  0.075 0K
Story27 EXN X 0.006505 Story27 EYN Y 0.00755
Story26 EXP X 0.006524  0.006524 67325168 3500  -73498.4 -L70744E-05 0085714286 OK Story26 EYP Y 0.007395 0.007595 673251.68 3300  -734384 -L98774E-03 0.075 oK
Story26 EXN X 0.00652 Story26 EYN Y 0.007593
Story25 EXP X 0.006528  0.006528 700630.06 3500  -73498.4 -1.77796E-05 0.085714286 OK Story25 EYP Y 0.007625 0.007625 700630.06 3500 -73498.4 -2.07674E-05  0.075 0K
Story25 EXN X 0.006524 Story25 EYN Y 0.007623
Story24 EXP X 0.00652  0.00652 728008.44 3500  -73498.4 -1.B4518E-05 0.085714286 OK Story24 EYP Y 0.007641 0.007641 728008.44 3500 -73498.4 -216242E-05  0.075 [019
Story24 EXN X 0.006515 Story24 EYN Y 0.00764
Story23 EXP X 0.006499  0.006499 755386.82 3500  -73498.4 -1.9084E-05 0.085714286 OK Story23 EYP Y 0.007643  0.007643 755386.82 3500  -73498.4 -2.24433E-05  0.075 OK
Story23 EXN X 0.006495 Story23 EYN Y 0.007641
Story22 EXP X 0.00646  0.00646 782765.2 3500  -73498.4 -1.9657E-05 0.085714286 OK Story22 EYP Y 0.007623 0.007623 782765.2 3500 -73498.4 -231959E-05  0.075 0K
Story22 EXN X 0.006456 Story22 EYN Y 0.007622
Story2l EXP X 0.006445  0.006448 81014358 3500  -73498.4 -2.03068E-05 0.085714286 OK Story2l EYP Y 0.007628 0.007628 810143.58 3300  -73438.4 -2.4023E-05 0.075 oK
Story21 EXN X 0.006443 Story21l EYN Y 0.007627
Story20 EXP X 0.006278  0.006278 83899646 3500  -73498.4 -2.04755E-05 0.085714286 OK Story20 EYP Y 0.00744  0.00744 838996.46 3500  -73498.4 -2.42654E-05  0.075 0K
Story20 EXN X 0.006274 Story20 EYN Y 0.007439
Story19 EXP X 0.006246  0.006246 86784934 3500  -73488.4 -2.10717E-05 0.085714286 OK Story19 EYP Y 0.00743  0.00743 B867849.34 3500  -73498.4 -2.50661E-05  0.075 [019
Story19 EXN X 0.006242 Story19 EYN Y 0.007429
Storyls EXP X 0.006165  0.006165 896702.22 3500  -73498.4 -2.14899E-05 0.085714286 OK Story18 EYP Y 0.007376  0.007376 B896702.22 3500 -73498.4 -257112E-05  0.075 0K
Storyls EXN X 0.006161 Story18 EYN Y 0.007375
Storyl7 EXP X 0.006073  0.006073 925555.1 3500  -73498.4 -2.18504E-05 0.085714286 OK Storyl7 EYP Y 0.007317 0.007317 925555.1 3500 -73498.4 -2.63263E-05  0.075 0K
Story17 EXN X 0.006063 Storyl7 EYN Y 0.007315
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Tablo 99. Ikinci Mertebe Kontrolleri

Storyle
Storyle
Storyls
Storyls
Storyl4
Storyl4
Storyl3
Storyl3
Story12
Story12
Storyll
Storyll
Story10
Story10
Story9
Story9
Storys
Storys
Story7
Story7
Story6
Story6
Storys
Storys
Story4d
Story4d
Story3
Story3
Story2
Story2
Storyl
Storyl

EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN
EXP
EXN

MO M M M M M M M M M M M M M M M M M M M M M M M M M M M M M OX

0.005963
0.005964
0.005843
0.005845
0.005713
0.005709
0.005538
0.005554
0.005383
0.00538
0.005186
0.005182
0.004363
0.004959
0.004711
0.004708
0.004427
0.004424
0.004106
0.004103
0.003743
0.003741
0.003332
0.00333
0.002363
0.002861
0.002325
0.002324
0.00167
0.001668
0.000742
0.000741

0.005968

0.005843

0.005713

0.005358

0.005383

0.005186

0.004963

0.004711

0.004427

0.004106

0.003743

0.003332

0.002863

0.002325

0.00167

0.000742

954407.98

983260.86

1012113.7

1040966.6

1069819.5

10986724

1127525.3

1156378.1

1185231

1214083.9

1242936.8

1271789.7

1300642.5

1329495.4

1358348.3

1388429.2

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

-73433.4

-73433.4

-73433.4

-734934

-734934

-734934

-734934

-734934

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-2.2142-05

-2.23563E-05

-2.24773E-05

-2.2491E-05

-2.23866E-05

-2.2149€-05

-2.17533E-05

-2.11771E-05

-2.0397E-05

-1.93786E-05

-1.80852E-05

-1.64731E-05

-1.44755E-05

-1.20161E-05

-8.81823E-06

-4.00481E-06

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

0.085714286

oK

oK

oK

oK

oK

oK

oK

oK

(014

(014

(014

(014

(014

(014

(014

(014

Storyl6
Storyl6
Storyls
Storyls
Storyl4
Storyl4
Story13
Story13
Story12
Story12
Storyll
Storyll
Story10
Story10
Storyd
Storyd
Starys
Starys
Stary7
Stary7
Story6
Story6
Storys
Storys
Story4
Story4
Story3
Story3
Story2
Story2
Storyl
Storyl

EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN
EYP
EYN

< < = | =< < = |=< < = | =< % = |=< =< =< < < < < <|=< < <|< < < |=< < <|=< < =<

0.007243
0.007246
0.007168
0.007166
0.007074
0.007073
0.006963
0.006962
0.006833
0.006832
0.006679
0.006678
0.006495
0.006494
0.006276
0.006275
0.006012
0.006011
0.005692
0.005691
0.005301
0.0053
0.00482
0.004819
0.004221
0.004221
0.003466
0.003466
0.002451
0.002451
0.001018
0.001018

0.007248

0.007168

0.007074

0.006963

0.006833

0.006679

0.006495

0.006276

0.006012

0.005692

0.005301

0.00482

0.004221

0.003466

0.002451

0.001018

954407.98

983260.56

1012113.7

1040966.6

1069819.5

10986724

1127525.3

1156378.1

1185231

1214083.9

1242936.8

1271788.7

1300642.5

1329495.4

13583483

1388429.2

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

3500

-73438.4

-73438.4

-73438.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-73498.4

-2.6891E-05

-2.73981E-05

-2.78322E-05

-2.81765E-05

-2.84168E-05

-2.85255E-05

-2.84682E-05

-2.82122E-05

-2.76998E-05

-2.68638E-05

-2.56136-05

-2.38296E-05

-2.13416E-05

-1.79136-05

-1.29422E-05

-5.49447E-06

0.075

0.075

0.075

0.075

0.075

0.075

0.075

0.075

0.075

0.075

0.075

0.075

0.075

0.075

0.075

0.075

oK

oK

oK

oK

oK

oK

oK

oK

oK

oK

oK

oK

oK

0K

0K

0K
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Kirislerin boyutlandirilmast;

Kiriglerin boyut ve donatilarinin net tayini ve TS 500 ve TBDY 2018 uyarinca
saglamas1 gereken kosullara iligkin olusturulan exceller, asagida verilmistir.

Boyutlandirma, donati ve kontroller, slinek kiris olacak sekilde yapilmistir.

Tablo 100. Kiris Boyutlandirma Tiirii

Elemanin Boyutlandinlma Tiirii

Kirigler Nd fck

K1l 33 30

K2 33 50
K3 35 50
K4 35 50
K5 35 50
K6 35 50
K7 35 50
K8 35 50
K9 35 50
35 50
35 50
33 20
35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
33 a0
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Tablo 101. Kiriste, Dengeli Kirilma Kontrolii

) o - Faydal ) . Basing Blogu Dengeli Kirilma Dengeli Kinlma  |Dengeli Kinlma Aninda
Kiriler Tesanm Momenti TasarmT Kesme | Kiiy Genis: } Kmi_ i B?ton Yikseklik:h- | fok  |fyk Mpa) Eiiye Avalg:s K Derinligi AnndaTarafsz  |Aninda BasingBlogu| BasingBlogunSinr | cmax | NOT
Md (Nmm) Kuvveti: Vd (N) bw Yiksekligi:h | Ortiisi: d' (mm) R o L
d'=d 2 ¢ | EkseninDerinligizch | Derinlizi: ab Derinligi: amax
K1 13534830 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,83844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9965| OK
K2 13534831 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,33844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9965| OK
K3 13534832 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,33844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9965| OK
K4 13534833 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,33844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9965| OK
K3 13534834 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,33844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9965| OK
Kb 13534835 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,33844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9965| OK
K7 13534836 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,33844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9965| OK
K8 13534837 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,33844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9965| OK
K9 13534838 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,83844 |0,986401|  550,8403361 468,2142857 262,6470588 308,9965| OK
K10 13534839 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,838441 | 0,986401 |  550,8403361 468,2142857 262,6470588 308,9965| OK
K11 13534840 109275,6 600 1000 50 930 30 300 100 0,001764 | 0,838441 | 0,986401 |  550,8403361 468,2142857 262,6470588 308,9965| OK
K12 13534841 109275,6 600 1000 50 930 30 300 100 0,001764 | 0,838441 | 0,986401 |  550,8403361 468,2142857 262,6470588 308,9965| OK
K13 13534842 109275,6 600 1000 50 930 30 300 100 0,001764 | 0,838441 | 0,986401 |  550,8403361 468,2142857 262,6470588 308,9965| OK
K14 13534843 109275,6 600 1000 50 930 30 300 100 0,001764 | 0,838441 | 0,986401 |  550,8403361 468,2142857 262,6470588 308,9965| OK
K15 13534844 109275,6 600 1000 30 930 30 300 100 0,001764 | 0,838441 | 0,986401|  530,8403361 468,2142857 262,6470588 308,9%65| OK
K16 13534845 109275,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401|  330,8403361 463,2142857 262,6470588 308,9965| OK
K17 13534846 109275,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401|  330,8403361 463,2142857 262,6470588 308,9965| OK
K18 13534847 109275,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401|  330,8403361 463,2142857 262,6470588 308,9965| OK
K19 13534848 109275,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401|  330,8403361 463,2142857 262,6470588 308,9965| OK
K20 13534849 109275,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401|  330,8403361 463,2142857 262,6470588 308,9965| OK
K21 13534850 109275,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401|  330,8403361 463,2142857 262,6470588 308,9965| OK
K22 13534851 109275,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401|  330,8403361 463,2142857 262,6470588 308,9965| OK
K23 13534852 109275,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986402 |  330,8403361 463,2142857 262,6470588 308,9965| OK
K24 13534853 109275,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986402 |  330,8403361 463,2142857 262,6470588 308,9965| OK
K25 13534854 109275,6 600 1000 30 950 30 500 100 0,001764 | 0,838441 | 0,986402 |  330,8403361 463,2142857 262,6470588 308,9965| OK
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Denge Durumunda

Tablo 102. Kiris, Donat1 Alani

Denge Durumunda Tasarim Basin i Denpelbusn ii
Kirisler Betﬁn Blogundaki L El_oéunfl_n Momentinden Donatlsmiiaki Mli;;:r:ltn:\.ﬂnc‘lq:?;?:EZE::IIK;LT;U T A T F-ar:;;rr:n-(l;;qa;rz:]Efllg::ifgi::e Gekme Bolgesindeki Toplam
Tasiyabilecegi . _ \ Cekme Donati Alani: . Donati Alani: As
Kuvvet: Fo ——— Kalan Moment: Mds Gerilme: 6s' Alani (Basing Bolgesi): As s Edilecek Donati Alan: As2
K1 4465000 3655390441 -3641855611 -29813,62678 135,7267354 10269,5 -9306,96434 962,5356603
K2 4465000 3655390441 -3641855610 -29813,62453 135,7267456 102695 -9306,964337 962,5356629
K3 4465000 3655390441 -3641855609 -29813,62228 135,7267558 10269,5 -9306,964335 962,5356654
K4 4465000 3655390441 -3641855608 -29813,62003 135,726766 10269,5 -9306,964332 962,535668
K5 4465000 3655390441 -3641855607 -29813,61779 135,7267762 10269,5 -9306,964329 962,5356705
Kb 4465000 3655390441 -3641855606 -29813,61554 135,7267864 102695 -9306,964327 962,5356731
K7 4465000 3655390441 -3641855605 -29813,61329 135,7267966 10269,5 -9306,964324 962,5356757
K8 4465000 3655390441 -3641855604 -29813,61104 135,7268068 10269,5 -9306,964322 962,5356782
K9 4465000 3655390441 -3641825603 -29813,60879 135,726817 10269,5 -9306,964319 962,5356808
K10 4465000 3655390441 -3641855602 -29813,60655 135,7268272 10269,5 -9306,964317 962,5356833
K11 4465000 3655390441 -3641855601 -29813,6043 135,7268374 102695 -9306,964314 962,5356859
K12 4465000 3655390441 -3641855600 -29813,60205 135,7268476 10269,5 -9306,964312 962,5356884
K13 4465000 3655390441 -3641855599 -29813,5998 135,7268578 10269,5 -9306,964309 962,535691
K14 4465000 3655390441 -3641825598 -29813,59733 135,726868 10269,5 -9306,964306 962,5356935
K15 4465000 3655390441 -3641855597 -29813,59531 135,7268782 10269,5 -9306,964304 962,5356961
K16 4465000 3655390441 -3641855596 -29813,59306 135,7268884 10269,5 -9306,964301 962,5356987
K17 4465000 3655390441 -3641855595 -29813,59081 135,7268986 10269,5 -9306,964299 962,5357012
K18 4465000 3655390441 -3641855594 -29813,58856 135,7269088 10269,5 -9306,964296 962,5357038
K19 4465000 3655390441 -3641855593 -29813,58631 135,726913 102695 -9306,964294 962,5357063
K20 4465000 3655390441 -3641855592 -29813,58407 135,7269292 10269,5 -9306,964291 962,5357089
K21 4465000 3655390441 -3641855591 -29813,58182 135,7269394 10269,5 -9306,964289 962,5357114
K22 4465000 3655390441 -3641825590 -29813,57937 135,7265496 10269,5 -9306,964286 962,335714
K23 4465000 3655390441 -3641855589 -29813,57732 135,7269598 10269,5 -9306,964283 962,5357165
K24 4465000 3655390441 -3641855588 -29813,57507 135,72697 102695 -9306,964281 962,5357191
K25 4465000 3655390441 -3641855587 -29813,57283 135,7269802 10269,5 -9306,964278 962,5357217
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Tablo 103. Kiriste, Dengeli Kirilma Kontrolii

3 . I - Faydal i . Basing Blogu Dengeli Kinlma Dengeli Kinlma  [Dengeli Kinlma Aninda
. Tasanm Momenti: | Tasanm Kesme | Kirig Genigligi: Kirig Beton i ) Etriye Aralign: s . . .
Kirigler . - | Yikseklik: h- fek  |fyk (Mpa) K Derinligi AnindaTarafsiz  [Aninda Basing Blogu| Basing Blogun Sinir Cmax NOT
Md (Nmm) Kuvveti: Vd (N) bw Yiiksekligi: h | Orttst: d : {mm) N I L L
d'=d 3 c Eksenin Derinligi: cb Derinligi: ab Derinligi: amax

K26 13534855 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K27 13534856 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 oK
K28 13534857 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K29 13534858 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 OK
K30 13534859 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K3l 13534860 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K32 13534861 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K33 13534862 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K34 13534863 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,58403361 468,2142857 262,6470588 308,9965 OK
K35 13534864 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K36 13534865 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 0K
K37 13534366 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 0K
K38 13534867 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 0K
K39 13534868 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 OK
K40 13534869 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 0K
K41 13534870 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 oK
K42 13534871 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 0K
K43 13534872 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 OK
K44 13534873 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 |  550,8403361 468,2142857 262,6470588 308,9965 | OK
K45 13534874 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 |  550,8403361 468,2142857 262,6470588 308,9965 | OK
K46 13534875 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 0K
K47 13534876 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 0K
K48 13534877 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 oK
K49 13534878 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 oK
K50 13534879 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986404 550,8403361 468,2142857 262,6470588 308,9965 0K
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Denge Durumunda

Tablo 104. Kiris, Donat1 Alani

Denge Durumu

Denge Durumunda Tasanm Basing Tasarim Momentinden Kalan Tasarim Momenti ile Olusan = A f
B iici = ekme Bélgesindeki Toplam
Kirigsler | Beton Blogundaki Beton El?gunfl_n Momentinden Donatisindaki Moment Mds icin Gerekli Donat (il e @ Farktan Gekme Bilgesine ilave ¢ & P
. e ] . i - v Alani (Basing Bilgesi): As' Cemelponatiiisn, Edilecek Donati Alani: As2 Donati Alani: As
Kuvvet: Fc Moment: Mdc Kalan Moment: Mds Gerilme: Os ¢ Bolgesi): el :

K26 4465000 3655390441 -3641855586 -29813,57058 135,7269904 10268,5 -9306,964276 962,5357242
K27 4465000 3655390441 -3641855585 -29813,56833 135,7270006 10269,5 -9306,964273 962,5357268
K28 4465000 3655390441 -3641855584 -29813,56608 135,7270108 10269,5 -9306,964271 962,5357293
K29 4465000 3655390441 -3641855583 -29813,56383 135,727021 10269,5 -9306,964268 962,5357319
K30 4465000 3655390441 -3641855382 -29813,56139 135,7270312 10269,5 -9306,964260 962,5357344
K31 4465000 3655390441 -3641855581 -29813,55934 135,7270414 10269,5 -9306,964263 962,535737
K32 4465000 3655390441 -3641855580 -29813,55709 135,7270516 10269,5 -9306,96426 962,5357395
K33 4465000 3655390441 -3641855579 -29813,55484 135,7270618 10269,5 -9306,964258 962,5357421
K34 4465000 3655390441 -3641853578 -29813,55259 135,727072 10269,5 -9306,964255 962,5357447
K35 4465000 3655390441 -3641855577 -29813,55035 135,7270821 10268,5 -9306,964253 962,5357472
K36 4455000 3655390441 -3641855576 -29813,5481 135,7270923 10269,5 -9306,96425 962,5357493
K37 4465000 3655390441 -3641855575 -29813,54585 135,7271025 10269,5 -9306,964248 962,5357523
K38 4465000 3655390441 -3641855574 -29813,5436 135,7271127 10269,5 -9306,964245 962,5357549
K39 4465000 3655390441 -3641855573 -29813,54135 135,7271229 10269,5 -9306,964243 962,5357574
K40 4465000 3655390441 -3641855572 -29813,53911 135,7271331 10269,5 -9306,96424 962,53576
K41 4465000 3655390441 -3641855571 -29813,53686 135,7271433 10268,5 -9306,964237 962,5357625
K42 4465000 3655390441 -3641853570 -29813,53461 135,7271535 10269,5 -9306,964235 962,5357651
K43 4455000 3655390441 -3641855569 -29813,53236 135,7271637 10269,5 -9306,964232 962,5357677
K44 4455000 3655390441 -3641855568 -29813,53011 135,7271739 10269,5 -9306,96423 962,5357702
K45 4465000 3655390441 -3641855567 -29813,52786 135,7271841 10269,5 -9306,964227 962,5357728
K46 4465000 3655390441 -3641855566 -29813,52562 135,7271943 10269,5 -9306,964225 962,5357753
KA7 4455000 3655390441 -3641855565 -29813,52337 135,7272045 10269,5 -9306,964222 962,5357779
K48 4465000 3655390441 -3641855564 -29813,52112 135,7272147 10269,5 -9306,96422 962,5357804
K49 4455000 3655390441 -3641855563 -29813,51887 135,7272249 10269,5 -9306,964217 962,535783
K50 4465000 3655390441 -3641855562 -29813,51662 135,7272351 10269,5 -9306,964214 962,5357855
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Tablo 105. Kiris, Donat1 Oran Kontrolleri

i Ust Sinir Donatr Orani: prax .
Alt Sinir Donati Kontrolleri: p=As/hdw Danati Sinir Oran: p-p'<=pmax Dengeli donati orani: ph
Kirigler Cekme donatist orani: p Basing donatisi orani: p'

p As bw d pmin | fetd fyd As bw d p A's bw d p' p-p | pmax ki k3 fed fiyd ph

K1 |0,001689 | 962,5357| 600 950 | 0,003036 | 1,649916|434,7826| OK  |562,5357| 600 950 |0,001689 | 135,7267| 600 950 | 0,000238 | 0,001451|0,001435| OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K2 ] 0,001689|962,5357| 600 950 | 0,003036 | 1649916 |434,7626) 0K |962,5357| 600 950 |0,001683 | 135,7267| 600 950 |0,000238 | 0,001451|0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02645

K3 | 0,001689 | 962,5357| 600 850 | 0,003036 | 1,649916 |434,7826| OK | 962,5357| 600 950 |0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451 | 0,001435] OK 0,7 0,85 |33,33333|434,7826 0,02645

K4 ] 0,001689|962,5357| 600 950 | 0,003036 | 1649916 |434,7626) 0K |962,5357| 600 950 |0,001683 | 135,7208| 600 950 |0,000238 | 0,001451|0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02645

K5 | 0,001689|962,5357| 600 850 |0,003036 | 1,649916 |434,7826| OK | 962,5357| 600 950 |0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451 | 0,001435| OK 0,7 0,85 |33,33333 4347826 0,02645

Ko | 0,001689|962,5357| 600 950 | 0,003036 | 1649916 |434,7826) 0K |962,5357| 600 950 |0,001689 | 135,7268| 600 950 |0,000238 | 0,001451|0,001435) OK 0,7 0,85 |33,33333 |434,7826 0,02645

K7 | 0,001689 | 962,5357| 600 850 |0,003036 | 1,649916 |434,7826| OK | 962,5357| 600 950 |0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451 | 0,001435| OK 0,7 0,85 |33,33333 4347826 0,02645

K8 | 0,001689 | 962,5357| 600 950 | 0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 |0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451 | 0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02643

K9 | 0,001689 | 962,5357| 600 950 | 0,003036| 1,649516|434,7826| OK  |562,5357| 600 950 |0,001689|135,7268 | 600 950 | 0,000238|0,001451|0,001435| OK 0,7 0,85 |33,33333|434,7826 0,02645

K10 | 0,001689 | 962,5357| 600 950 | 0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 |0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451 | 0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02643

K11 |0,001683 | 962,5357| 600 950 | 0,003036 | 1649916 |434,7626) 0K |962,5357| 600 950 |0,001683 | 135,7208| 600 950 |0,000238 | 0,001451|0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02645

K12 | 0,001689 | 962,5357| 600 850 | 0,003036 | 1,649916 |434,7826| OK | 962,5357| 600 950 |0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451 | 0,001435] OK 0,7 0,85 |33,33333|434,7826 0,02645

K13 |0,001683 | 962,5357| 600 950 | 0,003036 | 1649916 |434,7626) 0K |962,5357| 600 950 |0,001683 | 135,7269| 600 950 |0,000238 | 0,001451|0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02645

K14 | 0,001689 | 962,5357| 600 850 |0,003036 | 1,649916 |434,7826| OK | 962,5357| 600 950 |0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451 | 0,001435| OK 0,7 0,85 |33,33333 4347826 0,02645

K15 | 0,001689 | 962,5357| 600 850 | 0,003036 | 1,649916 [434,7826| OK |962,5357| 600 950 |0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451 | 0,001435| OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K16 |0,001683 | 962,5357| 600 950 | 0,003036 | 1649916 |434,7626) 0K |962,5357| 600 950 |0,001683 | 135,7269| 600 950 |0,000238 | 0,001451|0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02645

K17 | 0,001689 | 962,5357| 600 850 |0,003036 | 1,649916 |434,7826| OK | 962,5357| 600 950 |0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451 | 0,001435| OK 0,7 0,85 |33,33333 4347826 0,02645

K18 |0,001689 | 962,5357| 600 950 | 0,003036 | 1649916 |434,7826) 0K |962,5357| 600 950 |0,001689 | 135,7269| 600 950 |0,000238 | 0,001451|0,001435) OK 0,7 0,85 |33,33333 |434,7826 0,02645

K19 | 0,001689 | 962,5357| 600 850 |0,003036 | 1,649916 |434,7826| OK | 962,5357| 600 950 |0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451 | 0,001435| OK 0,7 0,85 |33,33333 4347826 0,02645

K20 | 0,001689 | 962,5357| 600 950 | 0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 |0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451 | 0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02643

K21 |0,001689|962,5357| 600 950 | 0,003036| 1,649516|434,7826| OK  |562,5357| 600 950 |0,001689|135,7269| 600 950 | 0,000238|0,001451|0,001435| OK 0,7 0,85 |33,33333|434,7826 0,02645

K22 | 0,001689 | 962,5357| 600 950 | 0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 |0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451 | 0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02643

K23 |0,001683 | 962,5357| 600 950 | 0,003036 | 1649916 |434,7626) 0K |962,5357| 600 950 |0,001683 | 135,727 | 600 950 |0,000238 | 0,001451|0,001435] OK 0,7 0,85 |33,33333 |434,7826 0,02645

K24 | 0,001689 | 962,5357| 600 850 | 0,003036 | 1,649916 |434,7826| OK | 962,5357| 600 950 |0,001689 | 135,727 | 600 950 | 0,000238 | 0,001451 | 0,001435] OK 0,7 0,85 |33,33333|434,7826 0,02645

K25 {0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 (434,7626| 0K  |962,5357| 600 950 {0,001683 | 135,727 | 600 950 |0,000238 | 0,001451 | 0,001435| OK 0,7 0,85 |33,33333 | 434,7826 0,02645
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Tablo 106. Kiris, Donat1 Oran Kontrolleri

) Ust Sinir Donati Orani: pmax :
Alt Sinir Donati Kontrolleri: p=As/bdw Donatl Sinir Oran: p-p'<=pmax Dengeli donati orani: pb
Kirisler Cekme donatis orani: p Basing donatisi orani: p'
p As bw d Pmin fetd fyd As bw d p A's bw d p' p-p' pmax k1 k3 fed fyd pb

K26 | 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,727 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 [33,33333 | 434,7826 0,02645
K27 | 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,727 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 [33,33333 | 434,7826 0,02645
K28 | 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,727 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K29 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,727 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K30 |0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,727 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 [33,33333 | 434,7826 0,02645
K31 | 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,727 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K32 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 QK 962,5357 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 33,33333 | 434,7826 0,02645
K33 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K34 | 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K33 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K36 | 0,001689 | 962,5357 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5357 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K37 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K38 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K39 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K40 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K41 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7271 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 [33,33333 | 434,7826 0,02645
K42 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7272 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K43 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7272 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K44 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7272 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K45 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7272 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K46 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7272 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 |[33,33333 | 434,7826 0,02645
K47 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7272 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 [33,33333 | 434,7826 0,02645
K48 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7272 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 [33,33333 | 434,7826 0,02645
K49 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 0K 962,5358 600 950 0,001689 | 135,7272 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 [33,33333 | 434,7826 0,02645
K50 | 0,001689 | 962,5358 600 950 0,003036 | 1,649916 | 434,7826 OK 962,5358 600 950 0,001689 | 135,7272 600 950 0,000238 | 0,001451 | 0,001435 OK 0,7 0,85 [33,33333 | 434,7826 0,02645
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Tablo 107. Kiris, Kesme Kontrolleri

Tasanm Kesme Kuvveti Sinir Kontrolleri (TS500) Kesme Donatisi Hesahi
Kirigler Max Tasanm Kesme Kuwveti ) Donatisiz Betonun Kesme Dayanimi (Nd=0 olarak ¢azilmiistir) Ver<Vd: Kesme Donatisi Hesabi
Tasarim Kesme Kuwveti vVd (kN)

Max Vd (kN)|  fed Ac lcekmevebasingtag  fetd Ac Nd  [0.07, Ekse| Asw vd 5 fywd d
K1 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K2 4180000 |33,33333| 600000 | 1092756 OK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6| 100 [434,7826| 950
K3 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K4 4180000 |33,33333| 600000 | 1092756 OK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6| 100 [434,7826| 950
K5 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
Kb 4180000 |33,33333| 600000 | 1092756 OK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6| 100 [434,7826| 950
K7 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K& 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 1092756 100 434, 7826 950
K9 4180000 | 33,33333 | 600000 | 1092736 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619739 109275,6 100 434,7826 950
K10 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 1092756 100 434, 7826 950
K11 4180000 | 33,33333 | 600000 | 1092736 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619739 109275,6 100 434,7826 950
K12 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K13 4180000 | 33,33333 | 600000 | 1092736 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619739 109275,6 100 434,7826 950
K14 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K13 4180000 | 33,33333 | 600000 | 1092736 oK 643469,7984 1,64991582| 600000 33 0,07 26,45619789 109273,6 100 434,7826 950
K16 4180000 | 33,33333 | 600000 | 1092736 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 4347826 950
K17 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,43619789 109275,6 100 434,7826 950
K18 4180000 | 33,33333 | 600000 | 1092736 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 4347826 950
K19 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,43619789 109275,6 100 434,7826 950
K20 4180000 | 33,33333 | 600000 | 1092736 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 4347826 950
K21 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,43619789 109275,6 100 434,7826 950
K22 4180000 | 33,33333 | 600000 | 1092736 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 4347826 950
K23 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,43619789 109275,6 100 434,7826 950
K24 4180000 |33,33333| 600000 | 1092756 OK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6| 100 [434,7826| 950
K25 4180000 | 33,33333 | 600000 | 1092756 oK 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
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Tablo 108. Kiris, Kesme Kontrolleri

Tasarnm Kesme Kuvveti Simir Kontrolleri (TS500) Kesme Donatisi Hesabi
Kirisler Max Tasarnim Kesme Kuvveti Donatisiz Betonun Kesme Dayanimi (Nd=0 olarak ¢dzalmustir) Ver<Vd: Kesme Donatisi Hesabi
Tasanm Kesme Kuvveti Vd (kN)
Max Vd (kN) | fed Ac i cekme ve basingtag  fctd Ac Nd [:0.07, Ekse Asw vd 5 fywd d
K26 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K27 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K28 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K29 4180000 | 33,33333| 600000 109275,6 0K 643469,7984 1,64991582| 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K30 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K31 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K32 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K33 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K34 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K35 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K36 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K37 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K38 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K39 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K40 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K41 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K42 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K43 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K44 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K45 4180000 | 33,33333| 600000 109275,6 OK 643469,7984 1,64991582| 600000 33 0,07 26,45619789 109275,6 100 434,7826 950
K46 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K47 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K48 4180000 | 33,33333 | 600000 109275,6 oK 643469,7934 1,64391582| 600000 35 0,07 26,45619739 109275,6 100 434,7826 950
K49 4180000 33,33333 | 600000 109275,6 OK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
K50 4180000 33,33333 | 600000 109275,6 QK 643469,7984 1,64991582 600000 35 0,07 26,45619789 109275,6 100 434,7826 950
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Tablo 109. TBDY 2018, SDY Kirig Kontrolleri

TBDY 2018 Siineklik Dizeyi Yiksek Kirislerin Kontrolleri
Kirisler Enkesit Kosullan Boyuna Donati Kosullan Enine Donati Kogullar Kirilerin Kesme Giivenlii
bu(cm) hkiis | tdaseme Peeme/mesner|  fitd | fyd q)myum ¢Emvg 5 Ve vr Vdy | Mpi=LAMri | Mpj=LAMrj|  [n bw d fek

K1 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 434,7826 | OK 2 0K i 0K 100 OK | 96632,29 | 514802,3 | 101143,9 | 13334830 | 13534830 | 6000 600 930 50 0K
K2 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 4347826 | OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K3 600 oK 1000 160 0K 0K | 0,001688650 | 1,649916 | 4347826 | OK 2 0K 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K4 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 |434,7826 | OK 28 0K 14 0K 100 OK | 96632,29 | 514802,3 | 101143,9 | 13334830 | 13534830 | 6000 600 930 50 0K
K5 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 4347826 | OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
Kb 600 oK 1000 160 0K 0K | 0,001688650 | 1,649916 |434,7826 | OK 2 0K 1 0K 100 OK | 96632,29 | 514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 930 50 0K
K7 600 OK 1000 160 OK OK | 0,001688639 | 1,649916 | 434,7826| OK 2B OK 14 0K 100 0K |96632,29 | 514802,3 | 101143,9| 13534830 | 13534830 | 6000 600 950 50 OK
K8 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 4347826 | OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K9 500 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 4347826 | OK 28 0K 14 0K 100 OK | 96632,29 | 514802,3 | 101143,9 | 13334830 | 13534830 | 6000 600 930 50 0K
K10 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 4347826 | OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K11 600 oK 1000 160 0K 0K | 0,001688650 | 1,649916 | 4347826 | OK 2 0K 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K12 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 |434,7826 | OK 28 0K 14 0K 100 OK | 96632,29 | 514802,3 | 101143,9 | 13334830 | 13534830 | 6000 600 930 50 0K
K13 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 4347826 | OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K14 600 oK 1000 160 0K 0K | 0,001688650 | 1,649916 |434,7826 | OK 2 0K 1 0K 100 OK | 96632,29 | 514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 930 50 0K
K15 600 OK 1000 160 OK OK | 0,001688639 | 1,649916 | 434,7826| OK 2B OK 14 0K 100 0K |96632,29 | 514802,3 | 101143,9| 13534830 | 13534830 | 6000 600 950 50 OK
K16 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 434,7826| OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13334830 | 13534830 | 6000 600 930 50 0K
K17 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 4347826 | OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K18 500 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 4347826 | OK 28 0K 14 0K 100 OK | 96632,29 | 514802,3 | 101143,9 | 13334830 | 13534830 | 6000 600 930 50 0K
K19 600 oK 1000 160 OK OK | 0,001688659 | 1,649916 | 4347826 | OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 OK
K20 600 oK 1000 160 0K 0K | 0,001688650 | 1,649916 | 4347826 | OK 2 0K 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K21 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 |434,7826 | OK 28 0K 14 0K 100 OK | 96632,29 | 514802,3 | 101143,9 | 13334830 | 13534830 | 6000 600 930 50 0K
K22 600 oK 1000 160 0K 0K | 0,001688659 | 1,649916 | 4347826 | OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K23 600 oK 1000 160 0K 0K | 0,001688650 | 1,649916 |434,7826 | OK 2 0K 1 0K 100 OK | 96632,29 | 514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 930 50 0K
K24 600 OK 1000 160 OK OK | 0,001688639 | 1,649916 | 434,7826| OK 2B OK 14 0K 100 0K |96632,29 | 514802,3 | 101143,9| 13534830 | 13534830 | 6000 600 950 50 OK
K25 600 OK 1000 160 0K OK | 0,001688659 | 1,649916 |434,7826 | OK 2 OK 14 0K 100 OK | 96632,29|514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
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Tablo 110. TBDY 2018, SDY Kirig Kontrolleri

TBDY 2018 Stneklik Dizeyi Yiksek Kirislerin Kontrolleri
Kirigler Enkesit Kogullan Boyuna Donati Kogullan Enine Donati Kogullan Kirislerin Kesme Guvenligi
bw(cm) hkiris | tdgseme Deekme/mesnes|  fetd fyd |bnnyuna ¢Emyg 5 Ve vr Vdy | Mpi=L.AMri | Mpj=1.4Mrj Ln bw d fek

K26 600 oK 1000 160 oK 0K |0,001688659 | 1,649916 | 434,7826| OK 28 oK 14 oK 100 OK | 96632,29 | 514802,3 | 101143,9 | 13534830 | 13534830 | 6000 600 950 50 0K
K27 600 oK 1000 160 OK oK 0,001688659 | 1,649916 | 434,7826 oK 28 oK 14 oK 100 oK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 30 oK
K28 600 OK 1000 160 OK 0K (0,001688659 | 1,649916 | 434,7826 OK 28 0K 14 OK 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 50 0K
K28 600 0K 1000 160 OK oK 0,001688659 | 1,649916 | 434,7826 OK 28 oK 14 0K 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 50 0K
K30 600 0K 1000 160 OK [0]4 0,001688659 | 1,649916 | 434,7826 OK 28 oK 14 0K 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 50 oK
K31 600 OK 1000 160 OK 0K (0,001688659 | 1,649916 | 434,7820 OK 28 OK 14 OK 100 OK 96632,29 | 514802,3 | 101143,3 | 13534830 | 13534830 6000 600 950 30 OK
K32 600 OK 1000 160 OK 0K (0,001688659 | 1,649916 | 434,7826 OK 28 0K 14 OK 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 50 0K
K33 600 0K 1000 160 OK oK (,001688659 | 1,649916 | 434,7826 OK 28 oK 14 0K 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 30 oK
K34 600 OK 1000 160 0K 0K 0,001688659 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 OK 96632,29 | 514802,3 | 101143,9 | 13534830 13534830 6000 600 950 50 oK
K35 600 0K 1000 160 0K 0K 0,001688659 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 OK 96632,29 | 514802,3 | 101143,9 | 13534830 13534830 6000 600 950 50 0K
K36 600 0K 1000 160 OK oK (0,001688659 | 1,649916 | 434,7826 OK 28 OK 14 OK 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 30 0K
K37 600 OK 1000 160 OK 0K (0,001688659 | 1,649916 | 434,7826 OK 28 0K 14 OK 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 50 0K
K38 600 0K 1000 160 OK 0K (,001688659 | 1,649916 | 434,7826 OK 28 OK 14 0K 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 50 0K
K33 600 0K 1000 160 OK oK (,001688659 | 1,649916 | 434,7826 OK 28 oK 14 0K 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 30 oK
K40 600 OK 1000 160 0K 0K 0,001688659 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 OK 96632,29 | 514802,3 | 101143,9 | 13534830 13534830 6000 600 950 50 oK
K41 600 oK 1000 160 OK oK 0,001688659 | 1,649916 | 434,7826 oK 28 oK 14 oK 100 oK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 30 oK
K42 600 OK 1000 160 OK 0K (0,001688659 | 1,649916 | 434,7826 OK 28 0K 14 OK 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 50 0K
K43 600 0K 1000 160 OK oK (,001688659 | 1,649916 | 434,7826 OK 28 oK 14 0K 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 30 oK
K44 600 OK 1000 160 0K 0K 0,001688659 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 OK 96632,29 | 514802,3 | 101143,9 | 13534830 13534830 6000 600 950 50 oK
K45 600 0K 1000 160 0K 0K 0,001688659 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 OK 96632,29 | 514802,3 | 101143,9 | 13534830 13534830 6000 600 950 50 0K
K46 600 0K 1000 160 OK oK (0,001688659 | 1,649916 | 434,7826 OK 28 OK 14 OK 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 30 0K
K47 600 0K 1000 160 OK [0]4 0,001688659 | 1,649916 | 434,7826 OK 28 oK 14 0K 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 50 oK
K48 600 0K 1000 160 0K oK 0,001688659 | 1,649916 | 434,7826 oK 28 oK 14 0K 100 OK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 30 oK
K43 600 oK 1000 160 OK oK 0,001688659 | 1,649916 | 434,7826 oK 28 oK 14 oK 100 oK 96632,29 | 514802,3 | 101143,5 | 13534830 | 13534830 6000 600 950 30 oK
K50 600 OK 1000 160 OK oK 0,001688659 | 1,649916 | 434,7826 OK 28 oK 14 0K 100 OK 96632,29 | 514802,3 | 101143,3 | 13534830 | 13534830 6000 600 950 30 OK
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fok=C= 50 Himm? (Mpa,) (beton silindiri kerakteristi mukavemet) Lb= max (0,12 fyd /fotd* @ 20 * @) (donat gap 32 « @ =< 40 mm srasinds oldufjunds Lb * 100/ ( 132- @ ) olmali. )
LU E-1] 500 Wimm? (Mpa,) (boyuna donat igin pelik akma mukevemeti)
e 18
fyg= 500 /118 = 43478 Nimm?
te® A8
fotk=035%fck= 035 Y 50 = 24748 Nimm?®
fotd mfotk /0= 24740 (15 = 1,089 Nimm?
5 om 5 om L] B em
o N | N N |
8|3 \\ i | \\ | 3 \\ s
Vi Vi :
2*h=_ 120 em | 380 em ‘ 2*h=_ 120 om 2*h=_ 120 em l, 380 eom | 2*h=_ 120 em 2*h=_ 120 em I 260 em
etriye sikiastims bélgesi | orta bélge 1 atriye siklastirma bélgesi etriye siklagtima bélgesi | orta bblge 1 atriye siklastirma bélgesi etripe sikdagtirma boigesi | orta blge
[ SR - - [N
S 180 am Lsn= 800 em 180 om) Lsn= 800 om 150 em Lsn=_ | 800 om
' 150 125
| 180 L 150 ! L 180 L T—” '7—1‘
” n . i
i 1 i ] ’| 425 @184 | L= 425 com
W | B L= 351 cm 450 | @14 | L= 480 em T T
1 178 214 1175 ! :
. E— ! I
i : L2
328 | - R
PR ¥ N ]
d g T a3
] i H
| | | g
' 5 ' ! 82 14
[ -80 " | -0 ! . -80 |
! | @i4 L= 1213 '| ] | ]
! I ! 214
' @14 L= 740 i 1
| ' Iba
=4 —t NS s 4
i | T
) 150 L 150 H | 125
d

Sekil 94. Kiris, Boyuna Donat1 Uzunluklari, Kolon 150x150
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fck=C=

50

fyk=5 (boyuna donati icin)=

500

500

fywk=S (etriye donatisi igin)=

15

115

fcd=Cly,,,

33,33333333

fyd=S/ye

434 7826087

434,7826087

fctk=0.35"(C)

2 474873734

fetd=fctk/yme

1,649915623

Im (kolon yiziinden yuzine kiris boyu)=

6

@t (en kiiglk boyuna donati capi)=

14

14

2

0,6

d' (pas payi)=

0,04

d (kiris faydal yukseklik)=

h (Kiris yuksekligi)=

1

a (kolon genisgligi)=

15

34

40

d(1,4g+1,6g) (mesnet aksindaki kesme kuvveti) =

392

d(g+qt+e) (mesnet aksindaki kesme kuvveti) =

279

d(g+g+e) icin moment sifir mesafesi =

22

d=Vd(g+q+e)*(mesafe-a/2-d)/mesafe (kolon ylziinden d uzaklktaki kesme
kuvveti)=

62,14090909

d=Vd(1,4g+1,6q)-Pd(1,4g+1,6q)*(a/2+d) (kolon ylzinden d uzakliktaki kesme
kuvveti)=

3236

max Vd (kolon yizunden d uzaklikta)=

3236

d(2h)=Vd(1,4g+1,6q)-Pd*(a/2+2*h) (kolon yizinden 2h uzakliktaki kesme
kuvveti)=

282

1=0,22*fcd*bw*d=

1224

cr=0,65*fctd*bw*d=

617,728484

d=0 22fcd"bw*d ise kesit uygun ; Vd=0,22fcd*bw*d ise kesit artir

kesit uygun

d=Vcr ise etriye hesabi gerekli ; Vd<Vcr ise minimum etriye yeterli

minimum etriye yeterli

Sekil 95. Kiris, Etriye Hesabi, Kolon 150x150
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Asw=n*n*@t3/4= 307,8760801

i 136

963

136

963

Mpit="1,4*Asit*fyd*(d-d") 76,16

Mpia=1,4*Asia*fyd*(d-d") 539,28

Mpji=1,4*Asji*fyd*(d- 76,16

Mpja=1,4*Asja*fyd*(d- 539,28
dy=Pd(g+q)*in/2= 102 KN.
e=Vdy+(Mpii+Mpja)/in= 204 5733333 KN.
e=Vdy+(Mpia+Mpja)/in= 204 5733333 KN.
e= 204 5733333 KN.
afRe=2 4 Vg+Vg = 385,7408091 KN.

e + \g+Vg < Ve ise yeni Ve=Ve™* + Vg+Viq Ve ™~ + Vg+Vq > Ve ise yeni 204 5733333 KN

(d-
(d-

2045733333 KN.
kesit uygun
102,5733333 KN.
3236 KN.
161,8 KN.
494 1827872 KN.
171,9333333 KN.
-322,2494539 KN.
3236 KN.
v=Vd vd -Vc= -170,5827872 KN.
sk=Asw*fywd*d/max(VwE; Vwv)= MIN.ETRIYE cm.
sk=d/4 24 cm.
sk=8"@t(boy.don.) 11,2 cm.
sk=15cm. 15 cm.
sk=Asw*fywd/(0,3*fctd*bw)= 45 07272548 cm.
sariima bolgesi sk= 11 cm.
e 2h=Ve-Pd(g+q)*2*h= 136,5733333 KN.
E=Ve 2h-Vc= -357 6094539 KN.
dv2h=V-Pd(1,4g+1,6q)*(a/2+2*h)= 282 KN.
v=Vdv2h -Vc= -212 1827872 KN.
so=Asw*fywd*d/max(VwE: Vwv)= MIN.ETRIYE cm.
s0=d/2 (Vd=<=3"Vcr) 48 cm.
so=d/4 (Vd=3"Vcr) cm.
so=Asw*fywd/(0 3*fctd*bw) 45 07272546 cm.
orta bélge so= 45 cm.
SARILMA BOLGESI @14 111 cm.
ORTA BOLGE @14 /45 cm.

Sekil 96. Kiris Etriye Hesab1, Kolon 150x150
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Tamm TE S00 TEDV 2018
Trii B =00 mm =S0rmm

== b B e T Fon B = h oo

min h S00mm : 3 ° iF S00mm - 2 * i

min h (sehim hesabi gersktirmeyen) ::: :gz;‘a}s"z};: :‘ir':;"fr\"‘

rme= S5 bwr

i L = h

rin L2 [T

rin ( LB = LB6Z {040 b= 12 -5 ). (6. 50 - & (LbZ —0==)]
e =o drz

mas s d/4:8 - @i: 160 mm d/4:8 " & : 160 mm

rim 51 0.5 * fctd ¢ Fyd

rim o2 0.5 ~ fotd 7 Fpd

Mo pi ;oo po 0,85+ ob ; 0,02 D02

rriim £ 17 Y] D3 51  (O5 -1 (DTS=—1 _1a 9 weoay)
min g2 s1r4

rriie G50 EELT T

rin &h & mm

beton Srio=n SO mm (o) ZF mm {dis ]

Lbl=_ 177 Lmm = 8000 mm
sanima bal. orta boletrige sariima bal_etri +
19 S14ar 112 5 @147 451 19 @14 112
Ln/4a= 1500 mrn =14 Lns4= 1500 mm
p1
2" h= 2000 mm 2" h= 2000 mm
e (=
E TBomm = u mmjﬁ
Bl |
= H
= L . = so =]
o - o B
5|
=1 T 4
700 _mm I, =11 I, 70O _mm
-} i ==50 " &
=1 ==Lb =¥
kirig = dhg kirig
-? :'i' hf = 18  mm -1
V/'-. R +
1500 mm h=| 1000 . 1500 mm |
uny s
j:n-= 45 mm
M
I
Eeton we donats sartlan : ==
50 MSmm= (Mpa.) (beton silindirk karakteristik mukswvemst]) =1
500 Mimm (Mpa.) (boyuna donat gelik akma mukavemeti) = & -
500  rmmE (Mpa.) (enine (etriye) donati g=fik akma mukavemsti)  sc = 150 mm
g sc = Asw ™ fywed £ 0.3 " fotd " b ) = 308 - 435 N 0.3 1.85 G600 = 451 mm
r 1.5 = 3.2 MMmE secilecek sc = 112 mm
5
500 !/ 115 = 435 MN/mm? =snima bilgesi etrive srabif
500 / 1.15 = 435 Mmms c=dfz= 54 ; = = 477 mm
“fek = pas " 50 = 247 MN'mm3 sc = Asw ™ fywd £ 0.3 " fotd * bw ) = 3oe - 435 x  0O.3 1.85 S800 j}= 451 mm
Ve = 247 f 1.8 = 1.85 MN/mm= = 451 mm
Lb=(0.12 " fied = @ 7 fictd }
Lb=20" &
Lbmasx (32 =@ =< 40 ise 100 F { 132 - @ } ile garpilir. )
d=h-d = 854 mm

Sekil 97. Kiris, Etriye Araliklari, Kolon 150x150
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fek=C= 50 Nimm? {Mpa) (baton silindiri kerakieristk mukavemeti) Lb=max (012" fyd /fete * @ 20° @) (donati gap 32 < @ =< 40 mm arasinda oldufunda LB * 100/ ( 132- @ ) olmal. )
fyk= 5= 500 Himm? (Mpa.) (boyuna donats igin pellk akma mukavemeti)
fm® 118
fyd= 500 [ 118 = 43478 Nimm?
Ye® 18
fetk = 038/ fek= 038 *4 B0 = 24740 Nimm?®
fotd =folk (1= 24748 ) 15 = 18409 Nimm? )
.8 em § .8 em L] 48 em .
58 N ‘ i\ | N
88 \\ | \\ i \\ a
N\ / :
2+h= 120 em | 30 om ‘ 2+h= 120 em |, 380 em | 2*h= 120 om 2¢h=_ 120 om I 30 cm i
etriye siklagirma blgesi | orta bélge 1 etriye siklagtrme baigesi etriye siklagtirma bigesi | orta bélge 1 etriye siklagtrma baiges: etriye siklagtima bilgesi | orta bélge ]
- s o e e e e . - -
* 130 em Len=  B00 om 130 om Len= 800 em 130 om lsn= 800 cm H
) f 150 ) 150 ]
N 150 4 L 150 | 1 i :
’| ! i ’| 430 | o184 | L= 430 em
430 P14 | 1= 430 em ' v
| | 1180 214 L= 1180 gm ! |
@14 L= 1081 om | | ] !
28 | i i L 28
i 308 | i 308 ’
| 2B 2% | ]
| 308 1 f d 308 !
" + " !
7 3 | 3 : 55\
a4 = 1os ! ' 5 ; ! 452 214
B0 L ! 60 L L B0 i 1 -60 L
i ' | 452 214 1= 1o ’| | g “
214 L= 851 em | ! | 1 a14
| ! 740 214 L= 740 | 1
| | j H
430 B4 L= w0 430 14 1= 480
1 1 ! T
I 150 j | 150 | 150 ! | 150
T . £ At 1

Sekil 98. Kiris, Boyuna Donat1 Uzunluklari, Kolon 130x130
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fck=C=

50

fyk=5 (boyuna donati icinj=

500

500

fywk=S5 (etriye donatisi icin)=

15

115

fcd=Clyp

33,33333333

fyd=Sr

434 7826087

fywd=5/yme

434, 7826087

fctk=0.35"V(C)

2474873734

fetd=fctkivmc

1649915623

{n (kolon yiziinden yizine kins boyu)=

6

@t (en kigUk boyuna donati capl)=

14

Ot (etriye capi)=

14

n etriye kol sayisi=

2

bw (kiris genisligi)=

0,6

d' (pas payi)=

0,04

d (kirig faydal yikseklik)=

(kiris yiksekligi)=

1

a (kolon genislidi)=

1,3

Pd(g+q)=

34

Pd(1,4g+1,6q)=

40

d(1,49+1,6q) (mesnet aksindaki kesme kuvveti) =

462

(g+g+e) (mesnet aksindaki kesme kuvveti) =

315

d(g+g+e) icin moment sifir mesafesi =

4

d=Vd(g+q+e)"(mesafe-a/2-d)/mesafe (kolon ylzinden d uzakliktaki kesme
kuvveti)=

188,2125

d=Vd(1,4g+1,6q)-Pd{1,49+1,69)*(a/2+d) (kolon ylzinden d uzakliktaki kesme
kuvveti)=

3976

max Vd (kolon yizinden d uzaklikta)=

3976

d(2h)=Vd(1,4g+1,6q)-Pd*(a/2+2*h) (kolon yizinden 2h uzaklikiaki kesme
kuvveti)=

356

1=0,22*fcd"bw*d=

4224

cr=0,65"ctd*bw*d=

617728484

d=0,22fcd"bw*d ise kesit uygun ; Vd=0,22fcd"bw*d ise kesit artir

kesit uygun

d=Vcr ise etriye hesabi gerekli ; Vd=Vcr ise minimum etriye yeterli

minimum etriye yeterli

Sekil 99. Kiris Etriye Hesabi, Kolon 130x130
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Asw=n*n*@t4= 3078760801
i 136
963
136
Asja= 963
Mpit=1,4*Asii*fyd*(d-d'y= 76,16
Mpia=1,4*Asia*fyd*(d-d'}= 539,28
Mpju=1 4*Asji*fyd*(d-d')= 76,16
Mpja=1 4*Asja*fyd*(d-d')= 539,28
dy=Pd(g+q)*In/2= 102 KN.
e=Vdy+(Mpit+Mpja)/in= 204 5733333 KN.
e=Vdy+(Mpia+Mpja)in= 204 5733333 KN.
204 5733333 KN.
585,8125 KN.

eRa=2

+Vg+Vg < Ve ise yeni Ve=Ve ™7 + Vg+Vig V™7 + Vg+Vg > Ve ise yeni

204 5733333 KN

204 5733333 KN.
kesit uygun
102,5733333 KN.
3976 KN.
198,8 KN.
494 1827872 KN.
ed=Ve-Pd(g+q)"d= 171,9333333 KN.
E=Ved-Vc= -322 2494539 KN.
397 6 KN.
v=Vd vd -Vc= -96,58278724 KN.
sk=Asw*fywd d/max(VwE;Vwv)= MIN.ETRIYE cm.
sk=d/4 24 cm.
sk=8*t(boy.don.) 1,2 cm.
sk=15cm. 15 cm.
sk=Asw*fywd/(0,3*fctd"bw)= 45 07272546 cm.
sariima bélgesi sk= 1 cm.
e 2h=Ve-Pd(g+q)*2*h= 136,5733333 KN.
E=Ve 2h-Vc= -357,6094539 KN.
dv2h=V-Pd(1,4g+1,6q)"(a/2+2*h)= 356 KN.
v=Vd v2h -Vc= -138,1827872 KN.
so=Asw*fywd*d/max(VwE; Viwv)= MIN.ETRIYE cm.
so=d/2 (Vd==3*Vcr) 48 cm.
so=d/4 (Vd=3"Vcr) cm.
so=Asw*fywd/(0, 3*fctd*bw) 45 07272546 cm.
orta bdlge so= 45 cm.
SARILMA BOLGESI @14 11 cm.
ORTA BOLGE 214 /145 cm.

Sekil 100. Kiris Etriye Hesabi, Kolon 130x130
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[Tenm [T 00 TEDv-2018
rin Baw 200 mm 250mm
|§Eth_ [STPe—y Ty
rrin 200mm ;3 = hi S00mm ; 3 * hf
- N " L/ 10 basit } : L 712 (kenar)
min h {(sehim hesab gerektirmeayen) Lfi&{ll;}:lzfﬁtlmrfsulll'}
e b 56 - bw
in Lo 2=h
%L_z Ln/4
rin { LBET 5 LEZ ] (CAD b+ 13- B} (Lb . 60-& (Lb2 =0 i==1)
mEx S0 ds2
max sc d /4. 8" @ 150 mm ds/4 .8 ~@; 150 mm
min 1 0.6 ~ fosd / fyd
rmin 22 |08 ~Fotd T fya
- loas-co . o.02 oo
[roin =1 3 02°p1 (JOBE"p1 (DTS =1, 1a_ 3 we3al
i 2 o174
12 mm 12 mm
[ial & mm
beton Griusy 2ommiic) _ 2omm{diz)

| Lb1 =

ATT |rm
=

sandima bdl.et
19 @145 112

Ln/f4=

1500 mm

214

Je

sanima bl etri
18 214 112

Ln/4=

1500 pm

L

kirig =  dhig kirig

uygun.

y =

fek = C = BO MNimm® '[.d-pl-} (k& silindirik

muk:

i)

fyk =5 = SO0 MN/mm® (Mpa.) (boyuna donab gelik akma mukawermeti)

fywk = 5 = E0O  MYm® (Mpa.) (enine (ebtriye) donat gelik akma mukawemeti)
Yme = | 1.8

fed = 50 1 1.5 = 33.3 Nmm*

Yo = 1,15

fyd = soa |/ 1,16 = 438 MN/mm*

Tywd = SO0 F 115 = 435 MMM

fetk =038 *-fek= 035 " 53 = 247 M/mm*

fetd = fotk f v, = 2,47 ¢ 1.5 = 185 MNmm®

Lb = (0,12 * fiyd = @  fead )
Lb =20"@
Lbrmiax 4

d=h-d = 254 mm

32 < @ =< 40 ise 100/ { 132 - @ ) e garpdir. )

e fir =

18 mm

48

i

s
954 1 4
B ~ 14 =

se=d/4= -
so=8"@=
sc = 150 mm

238 mm
112 mm

se = Asw * fywd / { 0.3 ~ fetd = bw ) = Ios -
segilecek soc= 112 mm
i §
so=d/2= @54 o2 o= 47T mm
s = Asw * fywed / { 0.3~ foid = bw ) = Jog -

sagilecek sc= 451 mm

Sekil 101. Kiris, Etriye Araliklari, Kolon 130x130
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2°h= 2000 mm

1,85 =~ AlD = 451 mm

- 800 = 451 mm



fok=C= 50 Wimm? (Mpa.) (beton silindirik kerakteristk muksvemeti) Lb = max (0,12 *fyd /fotd * @ 20* @} (donah cap 32 < @ =< 40 mm srasinds oldufunda Lb* 100/ ( 132- @ ) clmal. )
fyk=§= 500 Wimm?® (Mpa.) (boyuna denat ipin pelik akma mukavemet)
w118
fyd= 500 4 1,15 = 43478 Nimme
Yine ™ 1.8
fotk =035 fck= 036 "V B0 = 24740 Nimm?
fotd mfotk /7= 24740 (15 = 1,0400 Nimm? )
A 1.5 om i 1.5 om ] |8 om
\ \ . \:. \ 3 Y \
I Vi Vi ]
2*h=_ 120 em 30 om | 2*h= 120 om 2*h=_ 120 em L 300 om | 2*h= 120 om 2*h= 120 om I 380
etriye siklagirma blgesi | orta bilge 1 etriye siklagtima bilgesi etriye sikiagtrma bigesi | orta bélge T etriye siklaghma baiges: etrije siklagtima boigesi | orta bélge
b e e e i S - ' - -
4 100 em Len=__ BO0 em 100 em Len=_ BO0 em 100 em) Lsn= 800
i ! 150 ) 150
j 150 M 150 ! L 150 L ’| ] n
7 |
d /| ! m '| 400 | @184 L= 400 om
248 | 214 L= 301 cm | @14 | L= 400 em ! '
| | | 1100 @14 L= 1100 om ! |
H 0475 @14 L= 1001 om | H | 1
P ¥ 28 | | | L 28
1281 f 278 | . 278 !
] 28 | ]
f 1 1 N \
' j
] es\
5 1 ] 452 214
-3 L -30 | 1 -30 |

Sekil 102. Kiris, Boyuna Donati Uzunluklari, Kolon 100x100
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fck=C= 50
fyk=S (boyuna donati igin)= 500
fywk=5 (etriye donatisi igin)= 500
= 15
1,15
fed=Cly 33,33333333
fyd=5/,. 434 7826087
fywd=S/y. 434 7826087
fctk=0.35"/(C) 2 474873734
fctd=fctk/yme 1649915823
{1 (kolon yuziinden yzine kiris boyu)= 6
= 14
14
2
bw (kiris genisligi)= 06
d (pas payl)= 0,04
d (kiris faydal yukseklik)=
(kirig yiksekligi)= 1
a (kolon genisligi)= 1
Pd(g+q)= 34
Pd(1,4g+1,6q)= 40
d(1,4g+1,6q) (mesnet aksindaki kesme kuvveti) =

d(g+g+e) (mesnet aksindaki kesme kuvveti) = 220
d(g+g+e) icin moment sifir mesafesi = a
d=Vd(g+q+e)*(mesafe-a/2-d)/mesafe (kolon yiizinden d uzakliktaki kesme
kuvveti)=
d=Vd(1,4g+1,6q)-Pd(1,49+1,6q)*(a/2+d) (kolon ylzinden d uzakliktaki kesme
kuvveti)=
max Vd (kolon yizinden d uzaklikta)= 2666

112,9333333

266.,6

d(2h)=Vd(1,4g+1,6q)-Pd*(a/2+2*h) (kolon yizinden 2h uzakliktaki kesme
kuvveti)=

1=0,22*fcd*bw*d= 4224

cr=0,65*ctd*bw*d= 617,728484

d<0,22fcd*bw*d ise kesit uygun ; Vd>0,22fcd*ow*d ise kesit artir kesit uygun

d=Vecr ise etriye hesabi gerekli ; Vd<Vcr ise minimum etriye yeterli minimum etriye yeterli

225

Sekil 103. Kiris, Etriye Hesab1, Kolon 100x100
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Asw=n"*Jt2/4= 307,8760801
136
963
0= 136
sja= 963
Mpiti=1 4*Asiii*fyd*(d-d')= 76,16
Mpia=1 4*Asia*fyd*(d-d')= 539,28
Mpji=1,4*Asji*fyd*(d-d')= 76,16
Mpja=1,4*Asja*fyd*(d-d')= 53928
dy=Pd(g+q)*in/2= 102
e=Vdy+(Mpit+Mpja)/in= 204 5733333
e=Vdy+(Mpia+Mpju)/in= 204 5733333
e= 204,5733333
a2 + VgV = 379 5333333

€™ + Vg+Vq < Ve ise yeni Ve=Ve™ + Vig+Vg V™~ + Vg+Vq > Ve ise yeni 204 5733333
2045733333

kesit uygun
102,5733333
266,6
133.3
494 1827872
1719333333
-322,2494539
2666
-227 5827872
MIN ETRIYE
24
11,2
15
sk=Aswfywd/(0,3*fctd*bw)= 4507272546
sanima bélgesi sk= "
e 2h=Ve-Pd(g+q)*2*h= 136,5733333
E=Ve 2h-Vc= -357,6094539
dv2h=V-Pd(1,4g+1,6q)*(a/2+2*h)= 225
v=Vd v2h -Vc= -269,1827872
s0=Asw*fywd*d/max(VWE Vwv)= MIN ETRIYE
50=d/2 (Vd<=3*Vcr) 48
so=d/4 (Vd=3"Ver)
s0=Asw*fywd/(0 3*fctd*bw) 4507272546 :
orta bélge so= 45 cm.
SARILMA BOLGESI @14 11 cm.
ORTA BOLGE @14 /45 cm.

Sekil 104. Sekil 105 Kiris, Etriye Hesab1, Kolon 100x100
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Tanum I = 500 TEDY-3018

min_ b 200 mm 250mm

[ b = h [SI— -

min_h 300rmm : 3 = hi S00mm - 3 * hf
. . . L/ 10 {basit): L7 12 (kenar)

Prin h (sehim hesabi gereksirmeyen) |7 8§ PRSI D0 IS Teens

b+ 12"@)-({Lb: 50~ (Lb2 =0 isa})

L1 150 mm
4 Fyd

Lnid4= 1500 mm

@14 2 h=

2000 mm s

sariima bol etriye
18 @140 112

Ln/4 =

1500

kirig = dig kirig

-

gL

,Pmm
g
Tok = C = B0 Nimm= (M

pa ) silindrniic istik mu
SO0 Mimm® (Mpa.) (boyuna donab gelik akma mukavermeti)
BO0  Mimm® (Mpa.) (enine (etriye) donat gelik akma mukawemeti)

33,3 MNimme

Lbmax
d=h-d =

(32 < @ =< 40 ise 100/ { 132 - @ ) #e garpeir. )
B54 mm

o984 7 4 = 230 mm

14 = 112 mm
AL 03" feed T b ) = 308 -~ 435 Ny 0.3 - 1.85 =~ agd = 451  rum
112 mm
5 u
so=d/ /2= 954 S22 0= ATT  mm
S0 = Asw ~ fywed / { 0.3 = ford = bw ) = 2o0s - 435 =< 1,85 = oD = 451 pumn
segilecek sc= 451 mm

Sekil 106. Kiris, Etriye Araliklari, Kolon 100x100
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cm

60

feck=C= 50 Nimm?* (Mpa.) (beton silindirik karakteristik mukavemeti) Lb=max(0,12*fyd /fctd *@ ;20 * @) (donat capl 32 < @ =< 40 mm arasinda oldufunda Lb * 100 /( 132 - @ ) olmal. )

fyk=S= 500 N/mm? (Mpa.) (boyuna donati icin celik akma mukavemeti)
Tons = 1,15
fyd = 00/ 115 = 43478 Nimm?*
T = 1.5
fetk = 0.35 *V fck = 035 "V 50 = 24749 Nimm?*
fotd = fotk /oy = 24749 /15 = 16499 Nmm®
Lsem ‘ . 5 u5em 5 b5 em
\ i

d
AN
yd

i N
\\ // \

/1

| j i / : i /
2+h= 120 em L 360 cm L 2vh= 120 em 2+h= 120 cm L 380 cm L 2¢h= 120 cm 2¢h= 120 cm L 360 cm
efriye siklagtirma bolgesi A orta bolge A efriye siklagtirma bolgesi |etriye siklagirma bolgesi 7 orta bolge A efriye siklaghrma bolgesi etriye siklagtirma bolgesi A orta bolge
- o e e e e e o e
80 cm Lsn=__ 600 cm 80 cm Lsn=__ 600 cm 80 cm Lsn=__ 600 cm
‘ 150 150
‘. 150 " 150 L 150 L : 7
4 7 ’| B " 330 . o164 L= 380 em
8 380 214 L L= 380 cm i
H 1060 214 L= 1080 cm H
214 L= 951 cm H :
28 ] : L 28
258 | : 258 f ’
. 26 I !
253 | \ 258 ! \
i : :
. ! H 85
@14 L= 1006 i 5 6 : ! 452 214
i -10 L L -10 : H -10 L
] ’| 452 214 L= 1038 “ { A "
214 L= 301 em . . . 214
i 740 @14 L= 740 : |
0 4 T
380 214 L= 360 380 il L= 380
[ 150 ! 150 L, 150 ; : 150
d

Sekil 107. Kiris, Boyuna Donat1 Uzunluklari, Kolon 80x80
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fck=C= 50
fyk=5 (boyuna donati icin)= 500
fywk=5 (etriye donatisi icin)= 500
= 15
1,15
33,33333333
434 7826087
434 7826087
fctk=0.35™/(C) 2474873734
fctd=feth/rme 1,649915823
[7 (kolon yiiziinden yiizine kirig boyu)= 6
it (en kiicik boyuna donati capi)= 14
2t (etriye capi)= 14
n etriye kol sayisi= 2
bw (kirig genigligi)= 06
d'(pas pay)= 0,04
d (kirig faydal yukseklik)=
(kiris yuksekligi}=

d(1,4g+1 6q) (mesnet aksindaki kesme kuvveti) =
(g+g+e) (mesnet aksindaki kesme kuvveti) =
(g+g+e) icin moment sifir mesafesi = 2
d=Vd(g+q+e)*(mesafe-a/2-d)/mesafe (kolon yizinden d uzakliktaki kesme 38
kuvveti)=
d=Vd(1,4g+1,6q)-Pd(1,4g+1,6q)*(a/2+d) (kolon ylziinden d uzakliktaki kesme
kuvveti)=
max Vd (kolon ylziinden d uzaklikta)= 3326
d(2h)_:Vd{1,4g+1 [6q)-Pd*(al2+2*h) (kolon yiiziinden 2h uzaklikiaki kesme 291
kuvveti)=
r=0,22*cd*bw*d= 4224
cr=0,65"ctd™bwd= B17,728484
d=0, 22fcd*bw*d ise kesit uygun ; Vd=0,22fcd*bw*d ise kesit artir kesit uygun
d>Vcr ise efriye hesabi gerekli ; Vd<Ver ise minimum etriye yeterli minimum etriye yeterli

3328

Sekil 108. Kiris, Etriye Hesab1, Kolon 80x80
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Asw=n*r"@t2/4= 3078760801

136

963

136

Asja= 963

Mpiii=1,4"Asit*fyd*(d-d')= 76,16

Mpia=1,4*Asia*fyd*(d-d')= 539,28

Mpji=1,4*Asju*fyd*(d-d')= 76,16

Mpja=1,4"Asja*lyd*(d-d')= 539,28
dy=Pd(g+q)*in/2= 102 KN.
e=\/dy+(Mpii+Mpja)/in= 204 5733333 KN.
e=\/dy+(Mpia+Mpja)/in= 204,5733333 KN.
e= 204,5733333 KN.
e + \Vg+Vg = 4206 KN.

€% + VgV < Ve ise yeni Ve=Ve™™ + Vg+Vq :Ve™ + Vg+Vg > Ve ise yeni 204 5733333 KN

e= 2045733333 KN.
e<0 22*fcd*bw*d ise kesit uygun ; Vee=0 22*fcd*bw*d ise kesit artir kesit uygun
102,5733333 KN.
3326 KN.
166,3 KN.
494 1827872 KN.
171,9333333 KN.
-322, 2494539 KN.
3326 KN.
-161 5827872 KN.
MIN.ETRIYE cm.
24 cm.
11,2 cm.
sk=15cm. 15 cm.
sk=Asw*fywd/(0, 3*fctd*bw)= 45 07272546 cm.
sariima bdlgesi sk= 1" cm.
e 2h=Ve-Pd(g+q)*2*h= 136,5733333 KN.
E=Ve 2h-Vc= -357 6094539 KN.
dv2h=V-Pd(1,4g+1,6q)*(a/2+2*h)= 291 KN.
v=Vd v2h -Vc= -203,1827872 KN.
so=Asw fywd*dimax(VWE; V)= MIN.ETRIYE cm.
s0=d/2 (Vd==3*Vcr) 48 cm.
so=d/4 (Vd=3"Vcr) cm.
so=Asw*fywd/(0 3*fctd*bw) 45 (07272546 cm.
orta bélge so= 45 cm.
SARILMA BOLGESI @14 11 cm.
ORTA BOLGE @14 /45 cm.

Sekil 109. Kiris, Etriye Hesab1, Kolon 80x80
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Tam I TBOY-2018
ey Eiexar e
rnEe bw P o B wosn + N oppen
min b no(t'. |}r|.r1zc|w Gl ot

N - " asit H a H
rmin h (sehim hesab gersktirmayean) 115 (ig); L5 ( konsal )
miax h 3.5 © bww
miin Lo 2-h

in L4
in —+ ) 0,40
ax 5o ds2
Max 5o ds4.8 @1 150 mm
rovin 21 0.8 * fesd f fyd
in g2

0.02
roin g1 03~p1 ({05 p1{DTS=1,13 3 wa 23a])
[roin 22° 2l /4
miin 2 12 mm
Em
on_orusy mrn I

sandima bél etriye ana bl etriye sariima bél.atriye
19 @14 2 @ @14l 112

1500 mm Lns4= 1500 mm

Ln/f4=

214 " e 2 *h = 2000 mm
-3

dhig kirig

il 2 he = 18 men .

j- = 48  mm

kirig =

== .

gL

Eslon ve donat sanian - N
fok = S = B0 MNimm® (Mpa.} silird ik istik mul i sc=d/4= 954 o4 = 239 mm

fyk=5= 800 MNmm® (Mpa.) (boyuna donab gelik akma mukawemeti) sc=8"20= B8 *~ 14 = 112 mm

fywk = 5 = S00  Mimm® (Mpa.) (enine (etriye) donat gelik akma mukawemsati)  sc = 150 mm

Fere = 1.6 sc = Asw * fywed / { 0.3 = ford = bw ) = aos - 4386 N o3 = 1.885 = 80D = 451 rmm
fod = S5O 5 1.8 = 333 HNimm* segilecek so = 112 mm

fyd= 502 ¢ 1,15 = 435 Nimm® sarima bélgesi atrive araids

Fywd = S00  r 1,18 = 435 M so=d/2= EExY fo2 = 4ATT mm

fetk = 0.35 =~ fek= 0.35 =/ 50 = 247 MMM~ so = Asw = fywed /(0.3 ~ feed = bw ) = aoe - 436 & o3 - 1,85 =~ agd y= 451 rm
fetd = fotk § e = 2,47 4 1,5 = 185 MNmm* segilecek sc= 451 mm

Lb = {012 = fyd = @& / foad )

Lb =20"@

Lbmax (32 < @ =< 40 ise 100 / { 132 - @ ) be garpdir. )
d=h-d= PB4 mm

Sekil 110. Kiris, Etriye Araliklari, Kolon 80x80
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Kolonlarin boyutlandirilmast;

Kolonlarin boyut ve donatilarinin net tayini ve TS 500 ve TBDY 2018 uyarinca
saglamas1 gereken kosullara iliskin olusturulan exceller asagida, verilmistir.

Boyutlandirma, donat1 ve kontroller, stinek kolon olacak sekilde yapilmistir.
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Tablo 111. Kolonlarda Gevrek Kirilma Tahkiki

Kolonlarda Gewvrek Kinlmay Onlemek

Kolon Mdmi{M) rMd M fek
(Mpa=m/rn Ac TBDY 218 fod Ac TS500
m2)
K1 35343588 | 50936361 | -11142294.8 S0 2250000 OK 33.33333 2250000 OK
K2 34648863 49945230| - 12004147 .8 S50 2250000 Ok 33.33333 2250000 Ok
K3 33988487 (48998986 | -12820068.7F S0 2250000 DK 33.33333 | 2250000 DK
K4 33317433 48035569 | 1323 7E2_8406 S50 1690000 (] 33.33333 1690000 Ok
K5 32636121 |47055932| -719479.42 S0 190000 L] 33.33333 | 1690000 DK
K 3219445841 | 460060791 | -1584819.42 S0 1590000 L] 33.33333 120000 Ok
K7 321243883 A450502300| -2463072.46 S0 1690000 L] 33.33333 190000 Ok
K& 30533513 44026540| -32353733_33 S50 1690000 (] 33.33333 1690000 Ok
K9 29813970 42988519 | -4256360.29 S0 190000 L] 33.33333 | 1690000 DK
K10 29035466 | 41937182 | -5170566.38 S0 1590000 L] 33.33333 120000 Ok
K11 28348187 | 40872908 | -0096022.03 S0 1690000 L] 33.33333 190000 Ok
K12 27602291 | 39796016 | -7022449 86 S50 1690000 (] 33.33333 1690000 Ok
K13 268347904 | 38TV06TEL| -FOTF9628.12 S0 190000 DK 33.33333 | 1690000 DK
K14 20085122 | 37605341 | -B937384.64 S0 1590000 L] 33.33333 120000 Ok
K15 25314007 | 26491892 | -9905%601.16 S0 1690000 L] 33.33333 190000 Ok
K16 24534584 | 35366490 | -10884211.6 S50 1690000 OK 33.33333 1890000 OK
K17 23746852 | 34229161 | -11873193.3 S0 1690000 (] 33.33333 1690000 Ok
K18 22950735 23079818 -12872622 S0 1690000 Ok 33.33333 190000 OK
K19 22146306 | 31918579 | -13882395.1 S0 1590000 L] 33.33333 120000 Ok
K20 21332632 | 20744099 -14903682 S0 1690000 L] 33.33333 190000 Ok
K21 20513485 29562354 | -15931286.4 S0 1690000 Ok 33.33333 1690000 Ok
K22 19761518 | 28475222 | 124251.0145 S0 paleluinleln] DK 33.33333 | 1000000 DK
K23 19013470 | 273958390 | -815168.116 S0 L0000 L] 33.33333 100000 Ok
K24 12270475 26323071 -1748054.2 S0 10000 L] 33.33333 10O Ok
K25 17531668 | 25256507 | -2675%01.16 S0 L0000 Ok 33.33333 1O OO0 Ok
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Tablo 112. Kolonlarda Gevrek Kirilma Tahkiki

Kolonlarda Gevrek Kinlmay Onlemek

Kolon Mdm{ M) Md M feke
{Mpa=r/Sm File: TBDY 218 fod File: TS500
2}
K26 16796609 24195557 | 2598060.F2TFF S0 L0 Ok 33.33333 OO QK
K27 15064514 | 23139512 | 4516360.377F S0 LoD Ok 33.33333 OO DK
K28 15335842 | 22087722 | 5430066.3FF S0 OO Ok 33.33333 OO OK
K29 14609268 21039562 | 6342409 855 50 OO0 (] 3333333 T O (]
K30 13884686 | 19994429 | F251221.159 S0 Lo Ok 33.33333 OO OK
K31 13161701 18951738 | 8157908986 S0 L0 Ok 33.33333 OO DK
K32 12439942 17910934 | 962055 042 S50 OO0 Ok 33.33333 OO Ok
K33 11718974 16871372 | 9966922 899 S0 Lo Ok 33.33333 OO OK
K34 10998705 15832909 1086099332 S0 OO0 O 33.33333 OO OK
K35 10277298 14792790 | 1177438551 S50 OO0 Ok 33.33333 LW OK
K36 9561811 13752047 3B301118.551 S0 DR Ok 33.33333 DR DK
K37 8893014 12798701 | 4638B810.725 S0 SO Ok 33.33333 SR OK
K38 8229704 11843172 | 5469705%.%07F S0 G000 Ok 33.33333 G000 OK
K39 FET3I350 10897742 | b291818.551 S0 SO OK 33.33333 SR OK
K30 6922856 99508260 | F106528.116 50 B0 (] 3333333 B0 (]
KA1 6277630 9031576 | 7914571.5949 S0 SO Ok 33.33333 SO OK
Ka2 S63 7043 8109094 | 8F16729.855 S0 SR Ok 33.33333 SR QK
K43 S000523 F192553 | 9513722029 S0 SO0 OK 33.33333 GO0 OK
K4 A3IGT522 6281169 10306220 .86 S0 SO Ok 33.33333 SR OK
KAa5% 3737516 5374199 110994899 42 S50 B0 Ok 33.33333 B0 OK
K46 ILO9931L 4470919 113303 00. 29 S0 DR Ok 33.33333 DR DK
Ka7F 24834438 3570695 12663163.7F S0 SO OK 33.33333 SR OK
KAa8 1800154 20672543 13444165.51 S0 BB O 33.33333 SR OK
KAa9 1237768 1777489 14222473.33 S50 B0 Ok 33.33333 B0 Ok
K50 610126 BT5048 15007 203,643 S0 G000 Ok 33.33333 G000 OK
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Tablo 113. Kolon, Boyuna ve Enine Donati Oranlari

Boyuna ve Enine Donati Hesabi

fyk (Mpa)|  fyd fetk fotd | fywk 5 bw d bk Ack |AstlBoyuna) |Ash(Enine)| pt | ptmax {bﬂtg:fr:e} ptmin ﬁsm Psmax | Qooyuna
500 434.7826 875 583.3333 500 100 1500 1500 1460 2131600 | 25627.28 | 243.2877 | 0.01139 0.04 0.06 0.01 0.0025 0.02 28
300 434.7820 875 583.3333 300 100 1300 1300 1260 1587600 | 27609.54 945 0.012271 0.04 0.06 0.01 0.018776 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 29502.03 945 0.013112 0.04 0.06 0.01 0.018776 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 304.4713 | 243.8095 | 0.00018 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 1654.803 | 243.8095 | 0.000979 0.04 0.06 0.01 0.002502 0.02 28
500 |434.7826| 875 [583.3333| 500 100 1300 | 1300 | 1260 | 1587600 | 3645.085 | 243.8095 | 0.002157 | 0.04 0.06 0.01 |0.002902| 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 5665.067 | 243.8095 | 0.003352 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 7713.587 | 243.8095 | 0.004564 0.04 0.06 0.01 0.002502 0.02 28
300 434.7826 875 583.3333 300 100 1300 1300 1260 1587600 | 9789.629 | 243.8095 | 0.005793 0.04 0.06 0.01 0.002902 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 11892.3 | 243.8095 | 0.007037 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 14020.85 | 243.8095 | 0.008296 0.04 0.06 0.01 0.002502 0.02 28
300 434.7820 875 583.3333 300 100 1300 1300 1260 1587600 | 16174.63 | 243.8095 | 0.009571 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 18353.14 | 243.8095 | 0.01086 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 20555.98 | 243.8095 | 0.012163 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 22782.88 | 243.8095 | 0.013481 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 25033.69 | 243.8095 | 0.014813 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 27308.34 | 243.8095 | 0.016159 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 29607.03 | 243.8095 | 0.017519 0.04 0.06 0.01 0.002502 0.02 28
500 434.7826 875 583.3333 500 100 1300 1300 1260 1587600 | 31929.51 | 243.8095 | 0.018893 0.04 0.06 0.01 0.002502 0.02 28
500 |434.7826| 875  [583.3333| 500 100 1300 | 1300 | 1260 | 1587600 | 34278.47 | 243.8095 | 0.020283 | 0.04 0.06 0.01 |0.002902| 0.02 28
500 434.7826 875 583.3333 500 100 1000 1000 960 921600 | 366041.96 720 0.021682 0.04 0.06 0.01 0.03752 0.02 28
500 434.7826 875 583.3333 500 100 1000 1000 960 521600 | 285.7773 245 0.000286 0.04 0.06 0.01 0.003828 0.02 28
500 |434.7826| 875  [583.3333| 500 100 1000 | 1000 | 960 | 921600 |1874.887| 245 [0.001875| 0.04 0.06 0.01 |0.003828| 0.02 28
500 434.7826 875 583.3333 500 100 1000 1000 960 921600 |4020.525 245 0.004021 0.04 0.06 0.01 0.003828 0.02 28
500 |434.7826| 875 |583.3333| 500 100 1000 | 1000 | 960 | 921600 |6152.653| 245 [0.006154| 0.04 0.06 0.01 |0.003828| 0.02 28

269




Tablo 114. Kolon, Boyuna ve Enine Donati Oranlari

Boyuna ve Enine Donati Hesabi

fyk(Mpa)| fyd | fetk | ford | fywk 5 bw d bk Ack |stloyunz) |ash(Enine)| pt | ptmax [bi‘:‘t;::';e} ptmin F;;;m psmax | Proyuns
500 4347826 B75 583.3333 500 100 1000 1000 960 921600 | 8275.553 245 0.008276 0.04 0.06 0.01 0.003828 0.02 28
500 4347826 875 583.3333 500 100 1000 1000 960 5921600 | 10387.64 245 0.010388 0.04 0.06 0.01 0.003828 0.02 28
500 4347826 875 583.3333 500 100 1000 1000 960 921600 | 12491.22 245 0.012451 0.04 0.06 0.01 0.003828 0.02 28
500 4347826 875 583.3333 500 100 1000 1000 960 921600 | 14587.54 245 0.014588 0.04 0.06 0.01 0.003828 0.02 28
500 4347826 875 583.3333 500 100 1000 1000 960 5921600 | 16677.81 245 0.016678 0.04 0.06 0.01 0.003828 0.02 28
500 4347826 875 583.3333 500 100 1000 1000 960 921600 | 18763.19 245 0.018763 0.04 0.06 0.01 0.003828 0.02 28
500 4347826 875 583.3333 500 100 1000 1000 560 921600 | 20844.8 245 0.020845 0.04 0.06 0.01 0.003828 0.02 28
500 434.7826 875 583.3333 500 100 1000 1000 960 921600 | 22923.92 245 0.022924 0.04 0.06 0.01 0.003828 0.02 28
500 4347826 875 583.3333 500 100 1000 1000 960 921600 | 25000.85 245 0.025001 0.04 0.06 0.01 0.003828 0.02 28
500 434.7826 875 583.3333 500 100 1000 1000 960 921600 | 27081.09 245 0.027081 0.04 0.06 0.01 0.003828 0.02 28
500 4347826 B75 583.3333 500 100 800 B00 760 577600 | 8742.573 | 246.3158 | 0.01366 0.04 0.06 0.01 0.004861 0.02 28
500 4347826 875 583.3333 500 100 300 300 760 577600 | 10669.26 | 246.3158 | 0.016671 0.04 0.06 0.01 0.004861 0.02 28
500 4347826 875 583.3333 500 100 800 300 7600 277600 | 12580.32 | 246.3158 | 0.019657 0.04 0.06 0.01 0.004861 0.02 28
500 4347826 875 583.3333 500 100 800 800 760 577600 | 14471.18 | 246.3158 | 0.022611 0.04 0.06 0.01 0.004861 0.02 28
500 434.7826 875 583.3333 500 100 800 800 760 577600 | 16345.01 | 246.3158 | 0.025539 0.04 0.06 0.01 0.004861 0.02 28
500 434.7826 875 583.3333 500 100 300 800 760 577600 | 18203.51 | 246.3158 | 0.028443 0.04 0.06 0.01 0.004861 0.02 28
500 |434.7226] 875 |583.3333| 500 | 100 | 800 | 800 | 760 | 577600 | 20048.4% | 246.3158 | 0.031326| 0.04 | 006 | 0.01 |0.004361] 0.2 28
500 4347826 875 583.3333 500 100 300 300 760 577600 | 21881.56 | 246.3158 | 0.03419 0.04 0.06 0.01 0.004861 0.02 28
500 4347826 875 583.3333 500 100 300 300 760 577600 | 23704.33 | 164.2105 | 0.037038 0.04 0.06 0.01 0.004861 0.02 28
500 |434.7226] 875 |583.3333] 500 | 100 | 800 | 800 | 760 | 577600 | 25518.27| 164.2105 | 0.033872| 0.04 | 006 | 0.01 |0.004361] 0.2 28
500 4347826 875 583.3333 500 100 300 300 700 277600 | 27324.83 | 164.2105 | 0.042695 0.04 0.06 0.01 0.004861 0.02 28
500 4347826 875 583.3333 500 100 300 300 760 577600 | 29125.28 | 164.2105 | 0.045508 0.04 0.06 0.01 0.004861 0.02 28
500 434.7826 875 583.3333 500 100 800 800 760 577600 | 30921.58 | 164.2105 | 0.048315 0.04 0.06 0.01 0.004861 0.02 28
500 4347826 B75 583.3333 500 100 800 B00 760 577600 |32711.69 | 164.2105 | 0.051112 0.04 0.06 0.01 0.004861 0.02 28
500 4347826 875 583.3333 500 100 300 300 760 577600 | 34516.57 | 164.2105 | 0.053932 0.04 0.06 0.01 0.004861 0.02 28
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Tirkiye Bina Deprem Yonetmeligi 2018 sekil 7.3 uyannca

2500 mm

Ln=

Beton ve donat artian :
fck =C = 50 Nimm? (Mpa.) (beton silindirik karakteristik mukavemeti)
kirig bdlgesi fyk=5= 500 Nimm* (Mpa.) (boyuna donati celik akma mukavemeti)
6 adet etriye = 15
fed= 50/ 15 = 333 Nimm?
= 115
E fyd= 3500 / 1.3 = 435 Nmm?
fetk=035*vfck= 035 * 50 = 247 Nimm?
<> - -_1__ 150 (mm -:3 fetd=fetk /7pc= 247 / 15 = 165 Nimnv@
§ R I Y Lb=(012*fyd*@/fctd)=| 012 * 435 * 28/ 165 )= 885 mm
T Lb=20"@=20 * 28 = 560 mm
Lbmax= BB mm (32<@=<40is2 100/ (132- @ )ile carpilr. )
E
_ Ele sarima bélgesi uzunlugu
ggﬁ = s s = = Le==15%bmax= 15 * 1500 = 2250 mm
E g E | le==Lnf6= 2500 + 6= 417 mm
s | ® i Lc ==3500mm
E e 8= J( 130 mm Lemax = 2250 mm kolon kesiti
54
max boyuna donafi capi  sanima blgesi efrive aralid:
. 228 8¢ >= 50mm
- - sc=<bmin/3= 1300 / 3 = 500 mm
£ E sc=<6'@l= 6 * 28 = 168 mm
T AN IR B B sc=<150 -
§3 S| it et | il M scmin= 150 mm
gle "
E ek bilqesi etrive aralid)
[ scek =< 150mm
,%%lE i g | [ I scek=<bmin/3= 1500 / 3 = 500 mm
h QEEscek =HF== --"'mg scskmin= 150 mm
|| = 150 | mt b=
58y @3
" © % ¢ orta bélge etrive araldi
2 \ - 50 =< 200mm
%.g so=<bmin/2= 1500 y 2 = 730 mm
E§ E X somin= 200 mm
B o T T T se= 150 mm kirig bdlgesi etriye arald!
e ;_ : gj == 150mm
El orta bélge boyu kalmadigindan tiim kolon boyunca etrive araligi 150 mm  alnacaktr.
) temiz kat boyunca toplam etriye 18 adet kullanilacaktir,
Solt
E o E sc= .150 mm
B2 =tF==F==3F-
5 dle
: "
-'-:) g ::::::::::::‘H-’G’II"""'I '=:>
- A

, kirig bdlgesi
6 adet efriye

Sekil 111. 50 Katli Betonarme Yap1 Etriye Araligi Hesabi, 150x150 Kolon
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Tiirkiye Bina Deprem Y&netmelidi 2018 sekil 7.3 uyannca

Beton ve donati gartiar :

fek =C= 50 Nimm? (Mpa.) (beton silindirik karakteristik mukavemeti)

kirig bilgesi fyk=5= 500 Nimm?(Mpa.) (boyuna donat gelik akma mukavemeti)
6 adet etriye = 15

fed= 50/ 15 = 333 Nmn?

= 115

E fyd= 500 / 115 = 435 Nmn¥
fetk=0.35*vfck= 035 * 50 = 247 Nimm*
oo 150 |mm _;.3\ fetd=feth/7pe= 247 | 15 = 165 Nimm?
§ e Lb={012*fd*@/fetd)={ 012 * 435 * 287 165 )= B85 mm
- Lb=20*@=20 * 26 = 560 mm
Lbmax= B85 mm (32<@=<40ise 100/ ( 132-@ ) ile carpilr. )

mm

sarima bdlgesi uzuniugu
Le==15*bmax= 15 * 1300 = 1930 mm
le==Lln/f= 2500 / 6= 417 mm
} Le == 500mm
¢ = J 150 mm Lemax= 1950 mm kolon kesiti

1950

14 adet etriye

Lc

sariima bdlgesi

max boyuna donafi capi  sanima bblgesi efrive aralidi
228 s¢ >=50mm

2500 mm
-1400  mm

Ln
Lor=

orta balge
0 adet etriye

1143

| sc=<bmin/3= 1300 / 3 = 433 mm
sc=<G*@H=6 * 25 = 168 mm

L. . sc=<150 =
[F = so=| 150 mm semin= 150 mm

mm

1143

0 adet etriye

ek blgesi etrive aralid)

scek =< 150mm

scek=<bmin/3= 1300 / 3 = 433 mm
scekmin= 150 mm

mm

scek |~ [
150 Imn

& adet etrive
BAS
ek billgesi

orta béilge etrive aralifi

50 =< 200mm

so=<bmin/2= 1300 y 2 = 650 mm
somin= 200 mm

L ek=

o

s0=| 150 mm kirig bilgesi etriye aralid:
’ gj =< 150mm

mm
"

Il
L

orta bélge boyu kalmadidindan tiim kolon boyunca etriye aralidi 150 mm  alnacaktr,
temiz kat boyunca toplam etriye 18 adet kullamilacaktur,

m

1950

sc= | 130 mm

Lc
14 adet etriye

sariima bdlgesi

sulm o

1 000
L1}
1]
LLI
n
n
|1}
1]
1]
1]

. kirig bolgesi
6 adet etriye

J

Sekil 112. 50 Katli Betonarme Yap1 Etriye Araligi Hesabi, 130x130 Kolon
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Tirkiye Bina Deprem Yonetmeligi 2018 gekil 7.3 uyannca

mim

= 2500

Ln

Beton ve donati gartian -
fek =C= 50 Nfmm? (Mpa.) (beton silindirik karakteristik mukavemeti)
kirig bdlgesi fyk=5= 500 Mimm?(Mpa.)(boyuna donati celik akma mukavemeti)
6 adet etriye Yme= 15
fcd= 50 / 15 = 333 Nimn?
= 115
E fyd= 500 / 115 = 435 Wmm?
feth=035*vfek= 035 * 50 = 247 Nimm®
b __1__ 150 |mm _;.3\ fetd=fotk/jpe= 247 / 15 = 165 Nimn@
§ N e R Lb=(012*fyd*@/fctd)={ 012 * 435 * 28/ 165 )= 885 mm
T Lb=20*"@=20 * 28 = 560 mm
Lbmax= 885 mm (32<@=<40ise100/({132- @ )ile carpilr. )
E
_ Fle sarimsa bilgesi uzunludu
?ol5 =H===q===f-- Le==15%bmax= 15 * 1000 = 1500 mm
%ﬁ 3 Les=lnf6= 2500 / 6= 417 mm
s |® " Le ==500mm
E |z 8c = 1150 mm Lemax= 1500 mm kolon kesiti
§ 8
miax boyuna donat capl  sarima bilgesi etrive aralid
o s¢ >=50mm
f4= L sc=<bmin/3= 1000 / 3 = 333 mm
=E sc=«:?;}ﬂ|= B *2 = 168 mm
o & =< =|
E: =gf===fE==%F= so=| 150 mm semine 150 mm =
g o %
E ek bilgesi etrive aralid)
£ scek =< 150mm
g = Ela scek=<bmin/3= 1000 | 3 = 333 mm
" B sek|THF=" ==:==mg seekmin= 150 mm
(I 150 | mm b=
LEF 52
° @ % ¢ orta bélge etrive aralid
2 \ -l 50 =< 200mm
sy so=<bmin/2= 1000 / 2 = 500 mm
T §E i somin= 200 mm
58 L __fF__dL_
ERS AT T | se= 150 mm kirig bdlgesi efrive aralig
= E : gj=< 150mm
£ ' orta bilge boyu kalmadigndan tiim kolon boyunca etriye aralig 150 mm  ahnacaktir,
) temiz kat boyunca toplam etriye 18 adet kullanilacaktr,
2 olg
3 % 5 se= | 150 mm
L2 =tE==F=cfF-
5 |
g
<.> § szf==cf==z}-- 190 (mm '-‘-.'>

~, kirig balgesi
6 adet efriye

Sekil 113. 50 Katli Betonarme Yap1 Etriye Araligi Hesab1, 100x100 Kolon
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2500 mm

Ln=

kirig bdlgesi
6 adet etriye
§ =zfk==c|-==f=- 150 (mm "«T>
E
_Ely
@EE SH===q===k==
=
T N
EFE k
Eu|e sc=J,150 mm
53
max boyuna donatl gapi
1228
©
£ B
£E
7
85 =zf==zfr==%F = s0=| 150 mm
B @
goe®
E
E
Srel Ah—t—t.°.
*EEscek"""""'mg
EQEH’I 150 |mm @lg
ang =
@ Le
g o
HE
= E
T8 E
5B -
g F | IV DN
B o~ AT T 17 so= 150 mm
od T
T
E
7 .
g%% sc= | 150 mm
s |B _lfE-——J=-=1]-- '
E"-DUJ — e el - -
5 3
g U N B L

., kirig bdlgesi
€ adet efriye

\/\

Sekil 114. 50 Katl Betonarme Yap1 Etriye Araligi Hesabi, 80x80 Kolon

Tiirkiye Bina Deprem Yonetmelidi 2018 gekil 7.3 uyannca

Beton ve donah sartian -

fek =C = 50 Nimm? (Mpa.) (beton silindirk karakteristik mukavemeti)
fyk=5= 500 MNimm?(Mpa.) (boyuna donat gelik akma mukavemeti)

ez 15
fed= 50/ 15 = 33
= 115

fyd= 500 / 115 =

3 Nimn?

435 Nmm@

fetk=035*fek= 035 " 50 = 247 MNmm?

fotd = fetk /e = 247 |

15 = 165 Nmm?

Lb=(012*fyd*@/fetd )= 012 * 435 * 28/

Lb=20*@=20 * 28 =
Lbmax= 885 mm

sarima bélgesi uzunludu
Le==15%bmax= 1.5
Le==Ln/6= 2500
L¢ == 500mm

Lemax = 1200 mm

sariima bélgesi etrive araligi
sc==50mm
sc=<bmin/3= 800 /
sc==6"@=6 * 28 =
sc==150

scmin= 150 mm

ek blgesi etriye aralifi
scek =< 150mm

scek =<bmin/3= 800
scekmin= 150 mm

orta bélge etrive aralidi
50 =< 200mm
so=<bmin/2= 800 /
somin= 200 mm

kirig bdlgesi etriye aralidi
5j == 150mm

temiz kat boyunca toplam etriye

274

560 mm

185 )= 885 mm

(32=@==401ise 100/( 132-@)ile carpilr. )

* B0D = 1200 mm

6= 417 mm
3= 267 mm
168 mm

| 3 = 267 mm
2 = 400 mm

orta bilge boyu kalmadigindan tiim kolon boyunca etriye aralig

18 adet kullanilacaktur,

kolon kesiti

150 mm

alinacaktir.



uygun.

mm

toplam danati Ast

uygun.
1500

TBDY-2018 madde 7.3.1.1 uyannca 300mm den kicik kesit kullaniimayacaktir.
=kkzg===-4=: TBDY-2018 madde 7.3.1.2 uyannca G+Q+E yik etkisinde Ac »= Ndm / ( 0,40 * fck ) olmali.
] TBDY-2018 madde 7.3.2.1 uyannca kolon max donati yiizdesi brit kesitin %4 '0 ; minimum donati yizdesi %1 olmali.

! N g Beton ve donati sartlan :
m fck = C = 50 N/fmm? (Mpa.) (beton silindirik karaktenstik mukavemeti)
n
1500 mm
uygun

TBDY-2018 madde 7.3.1.2 uyannca max tagima yiiki
Mdmax =040 *fck *Ac= 04 * 50 * 1500 * 1500 / 1000 = 45000 KN

TBDY-2018 madde 7.3.2.1 uyannca minmum donati miktan
Astmin=001*b*h= 001 * 1800 * 1500 = 22500 mm?

TBDY-2018 madde 7.3.2 1 uyannca maksimum donat miktan
Astmax=004*b*h= 004 * 1500 * 1500 = 90000 mm?

secilen minimum toplam donat miktan Ast
(tek cegit donati ise ) 37 o28

Sekil 115. 50 Katli Betonarme Yap1 Boyuna Donat1 Hesabi, 150x150 Kolon

mm

toplam donat Ast

1300

TBDY-2018 madde 7.3.1.1 uyannca 300mm den kiigiik kesit kullamimayacaktir.
=klezg==z-4=: TBDY-2018 madde 7.3.1.2 uyannca G+Q+E yiik etkisinde Ac »= Ndm [ ( 0,40 * fck ) olmali.
Il TBDY-2018 madde 7.3.2.1 uyannca kolon max danat ylzdesi brit kesitin %4 0 ; minimum donat yizdesi %11 almali.

! i g Beton ve donati gartlan :
m fek = C = 50 N/mm? (Mpa.) (beton silindirik karaktenistik mukavemeti)
I
1300 mm
uygun

TBDY-2018 madde 7.3.1.2 uyannca max tasima yiki
Ndmax =040 *fck*Ac= 04 * 60 * 1300 * 1300 / 1000 = 33800 KM

TBDY-2018 madde 7.3.2.1 uyannca minmum donati miktan
Astmin=001*b*h= 001 * 1300 * 1300 = 16900 mm?

TBDY-2018 madde 7.3.2.1 uyannca maksimum donati miktan
Astmax=004*b*h= 004 * 1300 * 1300 = 67600 mm?

secilen minimum toplam donat miktan Ast
( tek cesit donati ise ) 25 @28

Sekil 116. 50 Katli Betonarme Yap1 Boyuna Donat1 Hesabi, 130x130 Kolon
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uygun.

uygun.

mm

toplam donati Ast

1000

TBDY-2018 madde 7.3.1.1 uyannca 300mm den kiicik kesit kullaniimayacaktir.
=klsg====4=: TBDY-2018 madde 7.3.1.2 uyannca G+Q+E yiik etkisinde Ac »= Ndm / { 0,40 * fck ) olmal.
] TBDY-2018 madde 7.3.2.1 uyannca kolon max donati yizdesi brit kesitin %4 ‘0 ; minimum donati yizdesi %1 i olmali.

! i g Beton ve donati sartlan :
Il fck = C = 50 Nfmm?* (Mpa.) (beton silindirik karakteristik mukavemeti)

TBDY-2018 madde 7.3.1.2 uyannca max tagima yiki
Ndmax =040 *fck*Ac= 04 * 50 * 1000 * 1000 / 1000 = 20000 KN

TBDY-2018 madde 7.3.2.1 uyannca minmum donat miktan
Astmin=0,01*b*h= 001 * 1000 * 1000 = 10000 mm?*

TBDY-2018 madde 7.3.2.1 uyannca maksimum donati miktan
Astmax=004*b*h= 004 * 1000 * 1000 = 40000 mm?

segilen minimum toplam donati miktan Ast
(tek gesit donati ise ) 17 @28

Sekil 117. 50 Katli Betonarme Yapi Boyuna Donat1 Hesabi, 100x100 Kolon

E i toplam donati Ast

800

TBDY-2018 madde 7.3.1.1 uyannca 300mm den kiictk kesit kullanimayacaktir.
=klezgp===-4=: TBDY-2018 madde 7.3.1.2 uyannca G+Q+E yik etkisinde Ac >= Ndm / { 0,40 * fck ) olmali.
Il TBDY-2018 madde 7.3.2.1 uyannca kolon max donati ylzdesi brit kesitin %4 ‘G ; minimum donat! yiizdesi %1 olmali.

! @ g Beton ve donati sartlan -
M fck=C = 80 Nfmm? (Mpa.) (beton silindirik karakteristik mukavemeti)
n
800 mm
uygun

TBDY-2018 madde 7.3.1.2 uyannca max tagima yiki
Ndmax =040 *fck*Ac= 04 * 50 * 800 * 800 / 1000 = 12800 KN

TBDY-2018 madde 7.3.2 1 uyannca minmum donati miktan
Astmin=001*b*h= 001 * 800 * 800 = 6400 mn?

TBDY-2018 madde 7.3.2 1 uyannca maksimum donati miktan
Astmax=004*b*h=004 * 800 * 800 = 25600 mn?

secilen minimum toplam donati mikian Ast
( tek cesit donati ise ) 11 @28

Sekil 118. 50 Katli Betonarme Yapi Boyuna Donat1 Hesabi, 80x 80 Kolon

Perdelerin boyutlandirilmasi;
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Perdelerin boyut ve donatilarinin net tayini ve TS 500 ve TBDY 2018 uyarinca

saglamasi gereken kosullara iliskin olusturulan excellerin goriintiileri, asagida

verilmistir. Boyutlandirma, donat1 ve kontroller, siinek perde olacak sekilde yapilmustir.

g
.
g
g
$
8

ug bolgesi etriyesi
014/ 100 mm

(TBDY-2018 madde 7.6.5.2 (a) uyarinca) ug bolgeleri boyuna donati araliklari
25*Qt=25 * 14 = 35 mm > 284 mm uygun.

(TBDY-2018 madde 7.6.5.2 (a) uyarinca) ug bolgeleri boyuna donati araliklan
25*Qt=25 * 14 = 350 mm > 267 mm uygun.

2
T_,a
uygur{:

- (G+Q-EXN-0.3EYN yilklemelerinden kesit tesireri)
Nd2= 149084 KN  Vd2= 452 KN Md2= 1048 KNm  (2yoni)
Nd3= 149084 KN  Vd3= 198 KN Md3= 13279 KNm  (3yond)

197 |mm_—> 80028

not : perde 3 eksnine gore simetriktir.

#
6028 |

ug baiges| atriyes|

014/ 100 mm

&'1 B

\
4028 3028
028/ 100 mm

—t

928/ 100 mm ug bolgesi etriyesi

— — W

Sekil 119. U Perde Donati Hesabi
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minimum perde kesiti sadlamasi (TBDY-2018 madde 7.6.1.1 uyarinca

Ndm= 129890 KN (G+Q+E yiiklemesinden)

Ndm =< Ac * 0,35 * fck olmal

Ac= 2+ 4500 *+ 400 + ###H ¢ 400 = BOBOODDD mm?
Ac*0,35*fck= BOB00DD =+« 035 * % ; 1000 = 141400 KN
Ndm= 129890 KN < Ac*035*fck= 141400 KN  uygun.
Beton ve donat sartlan :

fck=C= # N/mm?(Mpa.) (beton silindirik karakteristik mukavemeti)
fyjk=S= 500 N/mm?(Mpa.) (boyuna donati gelik akma mukavemeti)
fywwk=5= 500 N/mm? (Mpa.) (enine donat etrive gelik akma mukavemeti)
Tme= 156

fed= # [ 15 = 333 Nmm?

tme= 115

fyd= 500 / 1.15 = 435 N/mm?

fywd = 500 / 115 = 435 Nimm?®

fotk=035*vfck= 035 *V # 247 N/mm?

fotd = fotk [y = 247 | 15 1.65 N/mm?

kat yilksekligi hkat= 3.5 m

tum bina perde yilksekligi Hw= 70 m

bw= 400 mm

Lwu= ### mm

Lwk = 4500 mm

TBDY-2018 7.6.1.2(a) uyannca

bw/hkat= 400 ; 3500 = 011 > /1=

bw= 400 mm = 250 mm uygun.

TBDY-2018 7.6.1.2(b) uyannca

bw/lwk= 400 / 4500 = 009 > 1/30= 0.03 uygun.
TBDY-2018 7.6.1.2(c) uyarinca

bw/hkat= 400 ; 3500 = 011 = q9/20= 005 uygun.
bw= 400 mm > 250 mm uygun.

kritik perde yiksekligi (TBDY-2018 madde 7.6.2.2 uyarinca)

Lw= ##H# mm

Her = min ( max (Lw; Hw/6):2 " Lw)

max(Lw:Hw/B8)=max{ 116 ; 0 7 5= 1T )= M7y
Her=min (max{Lw;Hw/6):2*lw)=min{ 1.7 ; 2 * 116 = 232 )=
Her= 117 m

perde ug bblgesi olusturulmal (TBDY-2018 madde 7.6.2.1 uyarinca)
02*Lwu= 0.2 « #HHE = 2400 mm

02" Lwk= 02 =+ 4500 = 900 mm

2% bw= 2 * 400 = 800 mm

Lwkug= 1500 mm > 800 mm uygun.

Lwuug= 2000 + 1100 = 3100 mm > 2400 mm uygun.
perde ug bélgesi donatilan (TBDY-2018 madde 7.6.5.1 - 7.6.5.2(b) uyarinca)
ug bélge disey donati min Asuc > 4@14  min puc = Asuc /{ bw * Lw) >=0,002 olmali (TBDY-2018 madde 7.6.5.1 uvannca)
Asug= 862053 mm* > 616 mm®* uygun.

minpuc = Asuc / (bw* Lw)= 862053 J 400 * 1500 )= 0.01437 > 0.002 uygun.
Asug= 160096 mm* > 616 mm® wuygun.

minpu; = Asug / (bw* Lw )= 16009.6 Jf( 400 + 3100 }: 0.01291 > 0.002 uygun.
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ug bolgesi etriye (TBDY-2018 madde 7.6.5.2 (b) uyarinca)

Ash/s=0,0075"s * bk* (fck/fywk)* (2/3)

Ash/s= 00075 * 362 *( #/ 500 (2 / 3 ) 0181 mm/m

Ash/s= 308 / 100 = 307876 mm?/m

307876 mm*/m > 0181 mm’/m  uygun.

ug bélgesi etrive aralidl sartan (TBDY-2018 madde 7.6.5.2 (b) uyarinca)

s=<bw/3;5=<150mm ;s=<6" @t olmal.

5= 100 mm < bw/3= 133 mm uygun.

s= 100 mm < 150 mm uygun.

6'@t= 6 * # = 168 mm

s= 100 mm < 168 mm uygun.

@==8mm  uygun.

govde disey donati (TBDY-2018 madde 7.6.3.1 uvaninca)

uzun kolda

As=pmin*b*h= 00025 * 400 * 1000 = 1000 mm?/m < Assegllen= 6249 mm?/m uygun.
kisa kolda

As=pmin*b*h= 00025 * 400 * 1000 = 1000 mm?/m < Assecilen= ##H# mm?/m uygun.
2 EKSENI DOGRULTUSUNDA kesme kuvvetinin yatay gévde donatis! ile karsianmasi (TBDY-2018 madde 7.6.6.3 - 7.6.7.1 uyaninca)
[ (dinamik bivitme katsayisi deprem yikindn tamami perdelerle karsilaniyoraa v = 1 alinir dedilse fv = 1,5 alinir)
deprem yikin(n tamami perdelerle karsilaniyor mu? hayr

perde boluksuz ise Vrmax = 0.85 * Ach * + (fck) : bad kirisliise Vrmax = 0.65 * Ach *  (fck)

perde: bogluksuz

Vrmax=065"sqrt (fok ) *b*h= 085 =« ( # ) 400 * #H# | 1000 = 28850 KN

Ve=pv'125* MrtVd/Md= 15 * 125 * 612080175 ¢ 452/ 13279 = 361092 KN > vimax= 28850 KN
Ach= 400 * ####% = 4800000 mm?

Vr=Ach*(0,65"fctd +psh* fywd )

osh=(Vr-Ach*0.65" fotd )/ Ach * fvwd )
psh=( 391092 + 1000 . 4800000 + 085 * 165 ) 4800000 + 435 )= 001627

seclen 2 @28/ 100 Ash= 1232 mmt/m

s= 1232 i 001627 * 400 )= 189 mm > 100 mm govde yatay donati uygun.

p=hAs/(b*s)= 1232 [ 400 * 100 )= 003079 > pmip= 00025  géivde yatay donati uygun.

3 EKSENI DOGRULTUSUNDA kesme kuvvefinin yatay gévde donatis: ile karsilanmas: (TBDY-2018 madde 7.6.6.3 ; 7.6.7.1 uyannca)
fiv (dinamik bivitme katsavisi deprem vikiin(n tamami perdelerle karsilanivorsa v = 1 alinir dedilse v = 1.5 alinir)

deprem yikuntn tamami perdelerle karsilaniyor mu? hayir

perde boluksuz ise Vrmax = 0,85 * Ach *  (fck) ; bad kirisli ise Vrmax = 0,65 * Ach * v (fck)

perde: bogluksuz

Vimax=085*sqrt (fok)*b*h= 65 «y( #) 400 * 4500 | 1000 = 827315 KN
Ve=Pv*125*Mr*Vd/Md= 15 * 125 * 145184350 « 198 | 1048 = -51431 KN < vimax= 827315 KN
Ach= 2 * 400 * 4500 = 3600000 mm?

Vr=Ach® (0,65 " fctd + psh " fywd )

osh=(Vr-Ach* 065" fetd )/ Ach * fuwd )

psh=( -51431 * 1000 - 3600000 * 065 * 1.65 )( 3600000 * 435 )= -0.03533

seglen 2 228 100 Ash= 1232 mm?/m

5= 1232 J{ 003533 * 400 )= -872mm < 100 mm govde yatay donati uygun

p=As/(b*s)= 1232 1 400 + 100 = 003079 » pmin= 0.0025 govde yatay donati uygun.
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3 EKSENI DOGRULTUSUNDA perde moment kapasite hesabi
Ez= 200000 MN/mm?

el =fwd/Es =

Aalan =

435
438082595 mm?

k1= 07

geriime blok yiksekligi a=x* k1 =

Fc=085
mesafe =

“fod * Aalan =
a2

200000 = 0.00217

9788 * 07 = 6852 mm
085 * 333 * 4380825.95
. 2218 = 3782 mm

= 124123402 N

= 124123 KN

Mc=085"fcd * Aalan * mesafe= 085 * 333 * 4380825095 * 3782 «qpf - 469383 KNm

Alan = 4380825.95 mm?

E
0.003 E

6852| mi.,

N

',

2 EKSENI DOGRULTUSUNDA perde moment kapasite hesabi
Es= 200000 Njmm?

oy =fyd /
Aalan =
ki= 0

gerilme blok ylksekligi a=x* k1=

Fc=085
mesafe =

Es= 435 | 200000 =
403878368 mm?

1

*fcd * Aalan =
4500 f 2 -

0.00217

5947 + 07 = 4163 mm
085 + 333 + 403878368
3387 = -1137 mm

= 114432204 N

085 fed

+—Fg
Fc
4—Fs2

Fs..
-+

= 114432 KN

Mc=0,85"fcd * Aalan * mesafe= 085 * 333 * 403878368 * -1137 «qg€ = -130067 KNm
Alan= 4038783.68 mm?
T T 0.003

- R,Bﬁ * fod
- Rt
& 4163|mm 1_F;:

4—Fs.
Fs—»
Fs. >

Fsn-d — ¥
Fsn —#

> ceyd ise os=fyd Fs=gs*As

s<cyd ise o5=¢"Es
Nr=YFs+Fc= 346518 + 114432
Mr=YMs+Mc -191169 + -130067
Bu perdenin moment tasima kapasitesi Mr

13279000 KNm uygun. Mr= -145184.350 KNm < Md= 1048.000 KNm uygun

149084 KN
612780 KNm

149084 KN
-145184 KNm

Nr=YFs+Fc= 249606 + 124123
Mr=7% Ms +Mc 143388 + 469393
Bu perdenin moment tagima kapasitesi Mr
Mr= 612780.175 KNm > Md=
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Tablo 115. U Perde Donat1 Hesabi

3 EKSENI DOGRULTUSUNDA

st y As a5 Fs Ms
) | wee | & [ume ] RN TKhm]
1 40 16010 | D.00250 | 444783 | GABD6I7 | 41485642
2 200 2463 [ 000204 | 434783 1070873 | 6211.085
3 360 15394 | 0.00280 | 434.783 | 6602958 | 37748.285
4 627 1232 | 000281 | 434783 | 535437 | 2877.080
5 893 1232 | 0.00273 | 434.783 | 535437 2734.297
3 1160 | 1232 | 0.00264 | 434783 | 535437 | 2501513
7 1427 1232 [ 0.00256 | 434.783 | 535437 | 244B.7
8 1693 1232 | 0.00248 | 434.783 | 535437 2305.947
[] 1960 1847 | 0.00240 | 434.783 | 803155 3244.746
10 2157 1232 | 0.0023%4 | 434783 | 535437 2057644
1 2354 1232 | 0.00228 | 434.783 | 535437 1852.124
12 2551 1232 | 0.00222 | 434783 535437 1B46.604
13 | 2748 | 1232 [ 000216 [ 431542 531448 | 1728.108
14 2845 1232 | 0.00210 | 419463 | 516570 1577.933
15 | 3142 | 1232 [ 000204 [ 407383 501694 | 1433621
16 3340 1232 | 0.001%8 | 395.303 | 486818 1295.173
17 | 3537 | 1232 | DO0182 | 583224 471942 | 1162588
18 | 3734 | 1232 [ 0.00186 [ 371144 457065 | 1035866
149 3031 1232 | 0.00180 | 350.064 | 442189 915.008
20 | #4128 | 1232 [ 000173 | 346885 427313 800.013
21 4325 1232 | 0.00167 | 334905 412437 600 882
22 | 4522 | 1232 | 000161 | 322825 97561 BET 614
25 | 4718 | 1232 [ 0.00185] 310.746 | 382684 450 208
24 | 4918 1232 | 0.00149 | 208666 | 367.808 308 6ER
25 | 5113 | 1232 [ 000143 | 286586 | 3520832 312881
26 5310 1232 | 0.00137 | 274507 | 338056 233176
27 | 5607 | 1232 | 000131 | 262427 323180 160 225
28 | 5704 | 1232 [ 0.00125] 260347 | 308304 51138
29 5901 1232 | 0.00118 | 238.267 | 293427 28913
30 | 6098 | 1232 [ 000113 ] 226188 | 278551 -27.447
El] B08 1232 | 0.00107 | 214108 263675 -71.945
37 | 6493 | 1232 | 000101 [ 200078 248788 | 122579
33 BE90 1232 | 0.00085 | 189.948 | 233923 -161.350
ET] BE&T 1232 | 0.00088 | 177860 | 219047 -184.257
35 7084 1232 | 0.00083 | 165.780 | 204.170 -221.31
3 7281 1232 | 000077 | 153710 189284 -242 481
a7 | 7478 | 1232 [ 000071141630 174418 | -257.798
38 7675 1232 | 0.00065 | 129.550 | 159.542 -267.252
39 | 7872 | 1232 [ 000059 | 117471 144666 | -2r0B42
40 [GE] 1232 | 0.00053 | 106.391 | 129790 -268.569
41 | B266 | 1232 [ 000047 | 83311 | 114913 | 260433
42 B463 1232 | 000041 | B1.232 | 100037 -246.433
43 BGEO 1232 | 0.00035 | 69.152 85.161 -226.570
44 | BRS8 | 1232 [ 000020 67072 [ 70.285 -200.843
45 9055 1232 | 0.00022 | 44993 55.409 -169.253
46 | 9252 | 1232 | 000016 [ 32813 | 40532 -131.800
47 9449 1232 | 0.00010 | 20833 25656 8483
48 | B6a6 | 1232 | 0.00004 | Biad 10780 30,3008
49 | 8843 | 1232 [o000002| 3378 -4.096 15741
50 | 10040 | 1847 | 0.00008| 15406 | -28.458 114972
51 | 10307 | 1232 [000016] 31751 | -38.102 168 358
82 | 10573 | 1232 | 0.00024 | 48097 | 50.2%1 270,884
T3 | 10840 | 1232 | 000032 | Ba44Z | -rad61 364 106 |
54 | 11107 | 1232 | 0.00040 | BO7BT | B9.490 508.063
85 | 11373 | 1232 | 0.00048)| 97133 | -119620 642 756
56 | 11640 | 15394 | D.00057 | 113.478 | -1746.864 | 9852311
&7 | 11800 | 24683 | 0.00082 | 123.286| -303654 1761191
58 | D.000BY | 133,093 | -2130.758 | 3
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2 EKSENI DOGRULTUSUNDA

st ¥ As a5 Fs Ms
{mm) {mm?} & {N/mm®) {KN) (KMmj
1 40 W605 | 000206 | 444 784 | 1606410 3549.945
2 324 2463 [ 0.00284 | 434.783 | 1070.873 | 20B25D:
3 608 2463 | 0.00269 | 434.783 | 1070.873 | 1758.374
4 892 2463 | 000255 | 434.783 | 1070.873 | 1454046
5 1176 2463 | 0.00241| 434.783 | 1070.873 | 1150.118
] 1460 3605 | 0.00226| 434.783 | 1606.310 | 126BERBS
i 1565 2463 [ 0.00221] 434.783 | 1070.873 733191
] 1671 2463 | 0.00216 | 431.456 | 1062.684 £15.649
] 1776 2463 | 0.00210) 420.832 | 1036.512 481.307
10 | 1881 2463 | 0.00205| 410.205 | 1010.339 372478
11 1987 2463 | 0.00200] 388.579 | 9B4.166 259.164
12 | 2092 2463 | D.00194 | 388.952 | 957.893 151.363
13 | 2197 2463 | 0D.00189 | 378326 | 931820 49.076
14 | 2303 2463 | D.00184 | 367.700 | 905648 -41.697
15 | 2408 2463 | D.00179| 357.073 | 879475 -138.857
16 | 2513 2463 | D.00173 | 346447 | 853302 -224.703
17 | 2619 2463 | D.0O1BE | 335.821 | 827129 -304 935
18 | 2724 2463 | D.00163 | 325.184 | 800656 -379.653
19 | 2829 2463 | 0.00157 | 314.568 | 774.783 -443 858
20 | 2835 2463 | 000152 | 303042 | 748611 512 549
21 3040 3685 | 0.00147 ] 283.315 | 1083.657 | -BoG.OBS
22 | 1407 2463 | DOO12B| 256325 | 631.030 730238
23 | arms 2463 | 0.00110] 219.334 | 540222 -B22 938
24 | 4140 | 34482 | 0.00091 | 182.344 | 6287.598 | -11883.560
25 | 4300 2463 | D.0O0B3 | 166202 | 409.358 B39 184
26 | 4460 | 35714 | 0.00075] 150.061 | 5359226 | -11843.800




6000 mm

Lw

Lw = 6000 mm L
mi 4100 _mm ku= 1500 mJ‘
] o0 g saf kafa donatisi
sol kafa donatisi 161 161 161 161 161 161 < = 5
uygun / s?l kafa donat orta bﬁlqs donati sad kafa 10na1|
r v 1T 1
40 |mm __1el swaT 2028 1215 mm's 1028 61575 mm’s 25014 38485 mm's+ 2028 12M5 mmi+ 2 @28 12315 mmis
160 [mm - 2cisra y 1828 61575 mm'+ 1814 153.94 mm’+ 1@28 61575 mm®+ 1014 153.94 mm’ =
§ 160 Tmm i 2| cisra 1028 61575 mm’e 1014 15394 mm's 1028 61575 mmP+ 1 @14 15394 mms
: T £ 3 cisira 2 @28 12315 mm? + 1 @28 B1575 mm*+ 25 @14 38485 mm?+ 2 @28 12315 mm?*+ 2 @28 12315 mm? =
4 |
[ L ) o
160.77 | mm o orta beige donal g
[ -
I 2014 307.88 mm
i perde kesiti alai = 8000 *+ 400 + 5600 -+ 400 = 4640000 mm?
160.77 | mm v
E ' Bina perde yoksekligih  Hw = MW m
Pl e 20ism 2014 30788 kat perde yoksekligi Hkp= 35 m
[
[
£ | 160.77 | mm szpizchl-
E I E
2 Lol Ef-- dera 2014 307.88 mm’ I~ orta bilge donati Not : Orta donatl araligi en
= Vh ~ fazla 250mm olmali (deprem
| 160.77 | mm 1! 5 yonetmeligi madde 3.6.3.1)
uygun il e
I £ e e PR L ------ _cisira 2 @14 307.88 mm®
o
a
160.77 | mm i
Vi
0
| S 2014 30788 mm?
i J
[
¥
160.77 | mm I
L
I o
13 " .- 1cisira 2 @28 12315 mm® + 1828 B15.75 mm’= 18473 mm?
E| 157.78 :
K ! ST 2cisira 2 @14 30788 mm*
g| 1577 | s 2014 30788 mm?
| 157.78 ! Weigra 2028 1215 mm's 2028 12315 mmi= 2463 mm?
" 40 e =

\

alt kafa donatisi

4351.7 mm
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Perde olma :Lw>=7* bw ise perde kabul edilecektir. rem tmeligi madde 3.6.2.2;
7 bw= To® 400 = 2800 mm < 6000 mm bu kesit perde “dir.
7 bw= Y kit 400 = 2800 mm < 6000 mm bu kesit perde "dir.
Hw/Lw >2 ise perde uc bdlgeleri olusturuimasi sart. (deprem yonetmeli madde 3.6.2.1)
70000 ; 6000 = 11667 > 2 ug bdlg saru
70000 ; 6000 = 11667 > 2 uc sarti
ENKESIT BOYUTLARI SARTLARI
kritik perde yoksekligi Her<2* Lw ; Her >= Lw ; Her >= Hw / 6 olmali (deprem yonetmeligi madde 3.6.2.2)
Sol perde Ustl perde
2% Lw= 2 * 6000 = 12000 mm 2" Lw= 2 * 6000 = 12000 mm
Hw/6= 70000 / 6 = 11666.667 mm Hw/6= 70000 / 6 = 11666.667 mm
Lw= 6000 mm Lw = 6000 mm
kritik perde yoksekligi  Hcr= 11667 mm kritik perde yoksekligi Hcr= 11667 mm
Perde kalinhidi_bw >= 200mm ve bw >= Hkp / 15 olmali (deprem ydnetmeligi madde 3.6.2.1
bw = 400 mm > 200 mm secilen perde kalinhg: uygun.
Hkp /15 = 350 / 15 = 23333 mm < 400 mm segilen perde kalinhg: uygun.
perde uckesitilu>=2*bw ve Lu>=02"Lw olmali (deprem ySnetmelidi madde 3.6.2.2)
Lu= 1500 mm
Lumin=2"bw= 2 * 400 = 800 mm < 1500 mm  secilen perde uc bbigesi yiiksekligi uygun.
Lumin=02"Lw= 0.2 * 6000 = 1200 mm < 1500 mm secilen perde ug bolgesi ylksekligi uygun.
Lu= 1500 mm
Lumin=2"bw= 2 * 400 = 800 mm < 1500 mm  secilen perde uc béigesi ylksekligi uygun.
Lumin=02"*Lw= 0.2 *+ 6000 = 1200 mm < 1500 mm secilen perde ug bolgesi yiksekligi uygun.

ENKESIT BOYUNA NATI SARTLARI

govde donati araliyi <250mm _ve kesit alaninin 0.0025 inden bayilk olmali (2007 deprem etmelidi madde 3.6.3.1)

sol govde icin

gdvde donati araligi = 160.77 mm < 250 mm gdvde donati araligt uygun.

minimum govde donatisi  Asming = 0,0025*b*h = 0.0025 * 4100 * 400 = 4100 mm?

govde donati miktan Asg = 7696.902 mm?* 3 4100 mm? secilen gévde donatisi uygun.

saq givde icin 22755 |mm
gdvde donati araligi = 161 mm < 250 mm gévde donat: arahg: uygun. -
minimum govde donatisi  Asming = 0.0025*b*h = 0.0025 * 4100 * 400 = 4100 mm?

govde donati miktan Asg = 7696.902 mm? > 4100 mm* secilen gdvde donatisi uygun.

Perde esi donatisi kritik e ligi disinda brat kesitin 11, kritik e yoksekliginde 0. olmali (d m ietmelidi madde 1

Alt Kafa icin

minimum kafa donatisi  Asmink = 0,002 * Lw * bw = 0002 * 6000 * 400 = 4800 mm? kritik perde yOksekligince

1 adet kafa donati miktan = Ask = 6773.274 mm? > 4800 mm? secilen kafa donatisi uygun.

Askmin = (4014)=  615.75 mm? < 6773274 mm?* secilen kafa donatisi uygun.

Saq Kafa icin

minimum kafa donatist Asmink = 0,002 * Lw * bw = 0.002 * 6000 * 400 = 4800 mm? kritik perde yOksekligince

1 adet kafa donati miktan = Ask = 17087.122 mm? > 4800 mm? secilen kafa donatist uygun.

Askmin = (4014)=  615.75 mm? < 17087.122 mm? secilen kafa donatisi uygun.

Beton ve donati karakteristik degerleri
50 N/mm? (Mpa.) (beton silindirik karakteristik mukavemeti)
500 N/mm? (Mpa.) (celik akma mukavemeti)

15
50 / 15 = 33.333 N/mm?
1.15
500 / 1.15 434.78 N/mm?*
fetk = 0.35 "V fek = 035 *V 50 = 24749 Nimm?
fetd = fetk / yp. = 24749 | 15 = 1.6499 N/mm?

Aalan= 273059 mm?

a=ki1*x

0,85 * fed

<—rc
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Mor = 0,85 “fod “b " h + Ast ™ fyd = | 0.85 * 33333 - 4640000 2« 32327 -
dengell durum igin tarafs.z eksan

*=0,003%(h-o)/(0003+cyd) = 0003 t( E000 - 40 )y 0003
a=kl*x= 07 v 34558 = 24181 mm

aralik= 50 mm (diyagram igin siklik)

Es= 200000 MAmm?

ovd = fyd | Ea = 43478 ;200000 = 00021739

Aalan= 273050 mm?

ki= 0O.F

gerdme blok yOksekligl a=x*ki= 65014 * 07 = 455 mm

Fc = 0,85 ~ fod ~ Aalan = 0.Bes ¢+ 33333 ¢ 273059 = TTIBETIE M =
masafe = 16483 . 22755 = 16255 mm

Mc = 0.B5 " fied ™ Aalan * mesafe = 085" 33333 - 273059 * 16255 “10° =

¥

g
o

{rmm*)

o ool =) of en| & f e maf

1%

43478 )¢ 1000 = 145522 KN

00021738 j= 34558 mm

TTIET KN

12576 KNm

e>cyd Ise os=fyd Fomoa® As
e<cyd Ise osmctEs

Normal Kuwvet Nr (KN)

Mr=FFa+Fc= -BE25 + TTIET = -BET.BE KM
Mr = T Ma + Mc = 10870 + 12576 = 23545 KNm

KARSILIKLI ETKi DiYAGRAMI

160000
140000
120000
100000
80000
60000
40000
20000

-20000

Moment Mr (KNm)

—karsi ikl etk

diyagrami
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Yukarida agiklanan, DGT tasarim yontemine gore, modal analiz ile yapilmis
hesaplardan ve TS 500 ve TBDY 2018 Boliim 7 deki kurallar geregince yapilan
secimlere gore kolon, kiris ve perdelerin, betonarme tasiyict sistemli 50 katli, 175 m
yiiksekligindeki bu yap1 i¢in, boyut ve donatilari, gruplanarak, asagidaki gibi

verilmistir:

Bu sonuglar uyarinca, yapimizin kolon boyutlart 150x150, 130x130, 100x100 ve
80x80 cm, perde duvar kalinligi 40 cm ve kiris boyutlart 60x100 cm olarak

belirlenmistir.
Gerekli boyuna donati gap1 ve bir kesitteki sayisi,

» kolonlar i¢in;
= 150x150 i¢in, 56028
= 130x130 i¢in, 48028

= 100x100 igin, 36028
= 80x80 i¢in, 28028

» Kkirisler igin; 914
» perdeler i¢in; @28 dir.

Gerekli enine donati ¢ap1 ve araligi:

» kolonlar i¢in; 14/10 cm aralikli
» Kkirisler igin; 914/10 ve ©14/45 cm aralikli
» perdeler i¢in; 14/10 cm araliklidir.

Ikinci asama hesabinda, ilk asamada secilen kesitlerle, normal performans
hedefini saglamak i¢in, DD-4 deprem yer hareketi altinda, Kesintisiz Kullanim
performans hedefini saglayacak, DGT tasarim yaklasimi ile performans degerlendirmesi

yapilmalidir.

Ikinci asamada da ilk asamada kullanilan yiik birlesimleri kullanilir. Fakat
betonarme elemanlar icin ilk agsamada Tablo 4.2’den alinan etkin kesit rijitlikleri yerine,

Tablo 13.1°deki etkin kesit rijitlikleri kullanilir.
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Birinci agsamadan farkli olarak, soniim orani, % 5 den % 2.5’e¢ degismistir. Bu
durumda, yatay elastik tasarim spektral ivmesi degerleri, Sae(T) nin elde edilmesi igin,
1. Asamada da kullanilan spektral ivme degerleri, 1.25 katsayisi ile garpilir. Buna ek
olarak, mod birlestirme ile yapilan ve Tam Karesel Birlestirme (CQC) kullanilan
durumlarda, ¢apraz korelasyon katsayilarinin hesabi igin, tiim modlarin séniim orant

%?2.5 alinmalidur.

Ek dis merkezlilik hesaba katilmamali ve ilk asamada, esdeger deprem

yiiklerinin hesabinda kullanilan taban kesme kuvveti Vtmin burada uygulanmamalidir.

Birinci agamadan once, hesapta kullanilan, yapim agamalarini géz Oniine alan,

diisey yiik hesab1 sonuglari, bu agamada da kullanilir.

I¢ kuvvetlerin hesabinda, R/I degeri ve D degerleri 1 olarak alinir. Deprem

hesabinda kullanilan, deprem azaltma katsayisi, Ra, burada 1 alinir.

Performans degerlendirmesi yaparken ise, TBDY 2018 Tablo 5.1 deki,
“Beklenen Malzeme Dayanimlar1” tablosundaki beton ve celik karakteristik kopma ve

kirilma degerleri alinir.

Eleman i¢ kuvvetleri ve kapasitelerin hesabinda, o yondeki hakim modda elde

edilen i¢ kuvvetlerin yonleri kullanilir.

Talep (Etki)/Kapasite orani, 1.5 degerini asmamali, aksi halde, deprem hesaplari,

asama 1 den itibaren tekrarlanmalidir.

Bu tez kapsaminda, ikinci asama hesabi yapilmamis, direkt olarak 3. Asama

hesabina gegilmistir.

Ikinci asama hesab1 sonrasi iigiincii asama hesabina gegilir. Bu asama en biiyiik

deprem olan DD-1 depremi ile, yapinin performansinin dlgiilecegi agsamadir.
Uciincii asama hesabr;

Yapinin AFAD haritasindan secilmis koordinatlar1 ve ¢iktilar, sekildeki gibidir:
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Rapor Baghgn:

Deprem Yer Hareketi
Dizeyi

Yerel Zemin Sifi

Enlem:

Boylam

Ciktilar

§s=1.573

Harita Olcegi

1/1.268

Sekil 126. Afad, Deprem Haritasi

TEZ_DENEME_3

DD-1 50 yilda agiima olasilidi %2 (fekrarlanma periyedu 2475 yil) olan deprem yer
hareketi diizeyi
ZB Az aynsmis, orta saflam kayalar
40.993926°
29.112429°
5,=0.434 PGA=0.640 PGV=39.760

8g : Kisa periyot harita spekiral ivme katsayisi [boyutsuz]

5y - 1.0 saniye periyot igin harita spektral ivme katsayisi [boyutsuz]

FPGA - En blyik yer ivmesi [g]

PGV : En blyilk yer hizi [cmizn]
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Yerel Zemin Sumfi ZB ve §; =0.434 i¢in F;=0.800

Tasanm Spektral ivme Katsayilari

SDS = 55 FS = 1573 X OC)DO = 14‘_“3
Spy =S, F; = 0.434x 0.800 = 0.347

Spe - Kisa periyot tasanm spektral ivme katsayisi [boyutsuz]

S - 1.0 saniye periyot igin tasanm spekiral ivme katsayizi [boyutsuz]

Sekil 127. Afad, Deprem Parametreleri

Ucgiincii asama hesab i¢gin, 1. Asama hesabinda 6n tasarimi ve boyutlandirilmasi
yapilmis yapinin, DD-1 depremi altinda Gogmenin Onlenmesi performans diizeyini

sagladigl, Zaman tanim alaninda, dogrusal olmayan hesap kullanilarak, gosterilmistir.

Dogrusal olmayan, Zaman tanim alaninda hesap i¢in TBDY 2018 Boliim 5°deki
modelleme kurallar1 ve Bolim 13.6.2°deki ek kurallara uyulmustur. Bu kurallar
dahilinde yapilan hesaplarin sonucu, Boliim 13.6.4°de belirtilen kurallar kapsaminda,
hesap sonucu elde edilen, degerlendirmeye esas sekildegistirme, i¢ kuvvet ve goreli kat

Otelemesi talepleri alinarak, Boliim 13.6.5 ile degerlendirilmistir.

Bu asamada, TBDY 2018 Boliim 5 deki kurallara ek olarak, soniim orani %2.5

alinmistir.

Birinci asama hesabinda, burulma diizensizligi tespit edilmis ve burulma
diizensizligi katsayisi, nbi > 1.5 ise, birinci agamada uygulanan ek dis merkezlilik etkisi,
bu asamada da uygulanmalidir. Bizim yapimizda burulma diizensizligine

rastlanmamuistir.

Yiik birlesimleri, Bolim 5 de verilenler olarak alinmistir:
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G+0.3Q+0.2S+Ed(H)+0.3Ed(Z) Denklem 141

Rayleigh orantili soniim matrisi veya Modal soniim matrisinin olusturulmasinda

kullanilacak modlarin sénlim oranlari, %2.5 alinmistir.

TBDY 2018 Boliim 13.6.4 kapsaminda degerlendirmeye esas sekildegistirme ve
i¢ kuvvet taleplerinin hesabi i¢in kullanilmasi zorunlu olan 11x2 = 22 adet deprem

hesabi1 bu tez kapsaminda, 1x2 = 2 adet deprem hesab1 olacak sekilde degistirilmistir.

Deprem yonetmeligi kapsaminda, Bolim 13.6.4 kapsaminda hesaplanan i¢
kuvvet taleplerinin, betonarme elemanlar i¢in TBDY 2018, Boliim 7 ve ¢elik elemanlar
icin, Boliim 9 kapsaminda tanimlanan i¢ kuvvet kapasaitelerinden daha kii¢iik oldugu
gosterilmelidir, ibaresi mevcuttur. Bu kapsamda, bu i¢ kuvvet kapasitelerinin hesabi
icin, 1. Asamada kullanilan karakteristik malzeme dayanimlar1 degil, TBDY 2018

Boliim 5, Tablo 5.1°de verilen “beklenen malzeme dayanimlar1” kullanilmigtirr:

Tablo 116. Beklenen Ortalama Malzeme Dayanimlari

Beton fe=1314
Donati celign S =121,
Yapi celigi (5235) Ju=151,
Yapi celigi (S275) fo =131
Yap1 celigi (S355) S =111,
Yapi celigi (5460) fo =117,

Betonarme elemanlar igin, 3. Asama kurallart kapsaminda hesap edilen

sekildegistirme talepleri, TBDY 2018, Boliim 5.8.1°deki sinirlari asmamalidir:

e =0.0035+0.04, o, <0018 99— 4¢

=
we —

su Denklem 142
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o) _ 2 ( L)

0y = < | @u— ¢ L[ 1-05 -] J+4-:s¢udh

- \ s Denklem 143
Hesaplar sonucunda depremden elde edilen goreli kat otelemesi orani, 0.045

degerini agmamalidir.

Ucgiincii asama kapsaminda sekildegistirmeye gore tasarim yaparken, ilk olarak,
kolon ve kirisler icin yigili, perdeler i¢in yayili mafsal modellerimizi olusturmamiz

gerekmektedir.

Kolonlar i¢in yigili mafsal modeli olusturmak amaciyla, XTRACT yazilimi
kullanilarak, 1. Asama hesab1 sonucunda belirledigimiz her kolon kesiti icin, y18il
mafsal verileri olusturulmustur. Bu amacla, programda, beton smifi ve ¢elik sinifi ayni
olan her kolon i¢in ayn1 sargisiz beton modeli ve ¢elik modeli olusturulmus ve boyutlari
farkli her bir kolon kesiti i¢in farkli sargili beton modeli olusturulmustur. Sargili beton
modelinin, kesite 0zgii olmasinin sebebi, TBDY 2018 tarafindan Onerilen beton
davranis modeli, Mander modelinin, sargili betonlarda, her kesit i¢in degisen A

katsayisidir. (HASILCIO, 2019)

XTRACT yazilimindan elde edilen PMxMy, grafiklerinin excel kullanilarak her
farkli kesitli kolon i¢in optimize edilmis grafikleri asagidaki gibidir:

PMxMy

6,00E+07
5,00E+07
4,00E+07
3,00E+07
2,00E+07

1,00E+07

0,00E+00
LG58, 890

-2,00E+07

2,00E+06 3,00E+06 4,00E+06 5,00E+06 6,00E+06

Sekil 128. 80x80 BA Kolon PMM Grafigi
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PMxMy

9,00E+07
8,00E+07
7,00E+07
6,00E+07
5,00E+07
4,00E+07
3,00E+07
2,00E+07
1,00E+07
0,00E+00
-2,00¢;59f +8700E
-2,00E+07

+06 4,00E+06 6,00E+06 8,00E+06 1,00E+07 1,20E+07

Sekil 129. 100x100 BA Kolon PMM Grafigi

PMxMy
1,40E+08
1,20E+08
1,00E+08
8,00E+07
6,00E+07
4,00E+07
2,00E+07
0,00E+00

-5000000 000000 10000000 15000000 20000000 25000000
~2,00E+07

-4,00E+07

Sekil 130. 130x130 BA Kolon PMM Grafigi
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PMxMy

2,00E+08

1,50E+08

1,00E+08

5,00E+07

0,00E+00
-5,00E+06 0,00E ,00E+06 1,00E+07 1,50E+07 2,00E+07 2,50E+07 3,00E+07 3,50E+07

-5,00E+07

Sekil 131. 150x150 BA Kolon PMM Grafigi
XTRACT yazilimindan, gogme Oncesi performansina gore elde edilen, N-
Curvature (normal kuvvet-egrilik) grafiklerinin excel kullanilarak her bir farkli kesitli
kolon i¢in optimize edilmis grafikleri asagidaki gibidir:
6,00E+07
5,00E+07
4,00E+07
3,00E+07
2,00E+07
1,00E+07

0,00E+00
0,07

-1,00E+07

-2,00E+07

Sekil 132. 80x80 BA Kolon N-Curv. Grafigi
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1,00E+08

8,00E+07

6,00E+07

4,00E+07

2,00E+07

0,00E+00
0,06

-2,00E+07

Sekil 133. 100x100 BA Kolon N-Curv. Grafigi

1,80E+08
1,60E+08
1,40E+08
1,20E+08
1,00E+08
8,00E+07
6,00E+07
4,00E+07
2,00E+07

0,00E+00

0,005 0,01 0,01 0,03 0,035 0,04

-2,00E+07

-4,00E+07

Sekil 134. 130x130 BA Kolon N-Curv. Grafigi
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2,50E+08
2,00E+08
1,50E+08
1,00E+08
5,00E+07

0,00E+00
0 0,805 0;01 0,015 0,02 0,025 0,03 0,035

-5,00E+07

Sekil 135. 150x150 BA Kolon N-Curv. Grafigi

Tim bu verilerden elde edilen sonuglar ETABS yaziliminin yigili mafsal
tasariminda belirttigi yerlere islenmistir. Buradaki veriler olusturulurken, 0, 45 ve 90

derece acilar kullanilmais, kesit bu agilarda ¢evrilerek yiliklenmistir.

Bu veriler 1s1ginda, N-Curv. Grafiginden grafik alanin1 kapsayacak sekilde
sectigimiz, N (normal kuvvet) degerleri, tekrar XTRACT yazilimina girilerek, M-Curv.
(Moment-Egrilik) degerleri, her bir farkli kolon kesitinin, belirledigimiz her bir N,
normal kuvvet degeri ve her ii¢ ac1 (0, 45, 90) altinda elde edilmistir. Elde edilen bu
degerler excel yardimi ile ETABS programinda yigili mafsal modeli olusturacak
bicimde, Mu/My ve Rotation degerlerine ¢evrilmistir. Boylelikle, programda, her bir
farkli kolon kesitinin, farkli N, normal kuvvet degeri i¢in, li¢ farkli agida (0, 45, 90)

y1g1l1 mafsal modeli olusturulmustur.

Bilinear model olarak girilen y18ili mafsal modelinde, sekildegistirme sinir
degerlerini belirlemek i¢in, yine her farkli kolon kesitinin, se¢ilen her bir normal kuvvet
degeri ve agisinda excel yardimi ile sinir degerler belirlenmis ve programa girilmistir.

Boylelikle, secilen 5 farkli normal kuvvet ve 3 farkli ag1 ile, her bir farkli kolon kesiti
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icin, 15 farkli y1gili mafsal modeli olusturulmustur. Yigili mafsal modeli olarak,

peklesmeli model tercih edilmistir.

Asagida, orenk olmasi amaciyla, 100x100 betonarme kolonun, 16100000 N
kuvvet ve 0 derece altindaki yiiklemesine ait M-Curv. (Moment-Egrilik) grafigi ve

peklesmeli bilinear modeline doniistiiriilmiis hali goriilmektedir:

i

ElaTa s a s ala]

2000000

2000000

2000000

-0.01 o 0.01 0.02 0.0z 0.048 0.05 0.0& 0.07 0.08

Sekil 136. 100x100 BA Kolon M-Curv. Grafigi

Ugiincii asama hesab1 olan Sekildegistirmeye Gore Degerlendirme ve Tasarim
asamasinda, ilk asamadan farkli olarak, etkin kesit rijitlikleri, her farkli kolon kesiti i¢in

ayr1 olarak
(EI)e = My/0y * (Ls/3) Denklem 144
ile hesap edilmis ve programa girilmistir.

Etkin kesit rijitliklerinin  hesabinda dogrusal enterpolasyon yoOntemi
kullanilmistir. Dogrusal enterpolasyon yapmak amaciyla, programa, diisey ytkler
altinda, dogrusal olmayan, statik, G+0.3Q+0.2S olarak tanimladigimiz yiik girilmis ve

bu kuvvet altindaki analiz sonuglarinin kolonlarda olusturdugu normal kuvvet degerleri,
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elde edilmistir. Elde edilen bu degerler, daha 6nce belirledigimiz, normal kuvvet-rijitlik
araliklarina uygun olarak dogrusal enterpole edilmis ve bulunan etkin Kkesit rijitlikleri,

programa islenmistir.

Yiiksek binalarin iigiincii asama hesabinin sekil degistirmeye gore degerlendirme
ve tasarimi uyarinca, perde elemanlarin dogrusal olmayan davranis modelleri igin,
yayili plastik davranig modelinin kullanilmast TBDY 2018 uyarinca Onerilmistir. Bu

kapsamda, L ve U perdeler i¢in;

Oncelikle, dogrusal olmayan, sargili ve sargisiz beton modelini ve celik
modelini, y1gil1 mafsal modelinden farkli olarak, XTRACT yazilimina degil, ETABS
yazilimina tanitiyoruz. Dogrusal analiz ve yigili mafsal modeli kullanilarak yapilan
analizlerde ETABS/SAP vb. programlar beton, c¢elik malzemelerin non-lineer
ozelliklerini dikkate almazlar. Bu 6zellikler yayili mafsal modeli kullanilarak yapilan
analizler i¢in gecerlidir. Bunun sebebi, lineer hesapta, malzemelerin akma noktasina
ulagmalar1 engellenirken, yigili mafsal modelinde, tanimladigimiz yigili mafsallarin,
kullanic1 tarafindan programa direkt girilmesi ve malzeme 6zelliklerinin y1g1li mafsal

parametreleri i¢ine islenmis olarak programa verilmesidir.

Perdelerin mafsallagsmas1 genellikle Her uzunlugunda gerceklestigi icin, bu tez
kapsaminda, her iki perde tiirii icin de 28 m yani ilk 8 kat perdesi, Her olarak kabul

edilmistir. Yani, plastik mafsal kontrolii, perde eleman i¢in, bu bdlgede yapilmistir.

Ikinci olarak, perdelerin baghik kisimlarma, beton ve donatilarma uygun bir

mafsal modeli tayin edilmistir.

Sekil 137. Perde Yayil1 Mafsal Modeli

Perdelerin govde kisimlarina, program tarafindan otomatik yayili mafsal,

belirlenmis donat1 konfigiirasyonuna uygun olarak, atanmuistir.

Bu sebeple izlenen yol: Perdelerin, uygun sekilde meshlenmis govde

bolgelerine, ilk asamada belirlenen yatay ve diisey perde donatilarinin alanlari hesap
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edilmek ve toplanmak kaydi ile programa girilmesi ve P-M3 otomatik yayili mafsalinin

atanmasi olmustur.
Programa tanitilan gévde bolgesi donati alanlari, su sekilde hesap edilmistir;
Diiseyde,

®14/10 her iki yiizde = 2*(nd?/4)/(bw*s) =2*153.9/(400*100) = 0.0077 Denklem 145

Yatayda,

®14/15 her iki ylizde = 2*(nd?/4)/(bw*s) =2*153.9/(400*150) = 0.0051 Denklem 146

Perdeler i¢in Her boyunca yayili mafsal atandig icin bu yiikseklik, 28 metre,
boyunca lineer rijitlik katsayilar1 “1” olarak alinmistir. Bu yiikseklikten sonra linner

hesaptaki gibi TBDY 2018 Tablo 4.1°deki rijitlik katsayilar1 alinmistir.

Zaman-Tanim Alaninda Deprem Hesabi kullanilarak DD1 deprem diizeyine
gore performansi degerlendirilen yap1 i¢in, yukarida anlatilan, mafsal modellemelerinin

ardindan, deprem parametreleri olusturulmus ve analiz edilmistir.

Yapiya etkitilecek depremin yapinin konumu, zemin yapisi, periyodu gibi
Ozelliklerine en uygun bigimde secilmesi amaciyla Peer Ground Motion Database

kullanilmistir.

Tez kapsaminda, ii¢ farkli lokasyonun seg¢ilme gerekliligi, sebebiyle, her fi¢
lokasyonun da faya uzakliklarinin, zemin ve deprem parametrelerinin birbirine yakin

olmasina dikkat edilmistir.

Ayrica tez kapsaminda 11 adet deprem takimi yerine 1 deprem takimi tercih
edilmesi, islemlerimizi kolaylastirmis ve belirli bir istasyon verilerini almamiza olanak

saglamistir.

ZB zemin tipindeki DD1 deprem diizeyi i¢in belirlenen lokasyondaki Sds ve Sd1

ivme degerlerine uygun segilen deprem olan, Diizce depremi, asagidaki gibidir:
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Results -- Selected-Record -- Response Spectra -- Duzce, Turkey :: IRIGM 496

Record Sequence Number: 8165

W Target Spectrum
Earthquake Name: Duzce, Turkey

Station Name: IRIGM 496 écilf;?a.
Result ID: 7 m SESS ‘
Scale Factor: 0.78853245 Arithmetic
mean
Scaled Spectra : Selected Record
4.00 Scaled
. Spectra:
B Arithmetic
3.50 mean +
stdev
3.00 - Scaled
Spectra:
B Arithmetic
2.50 mean -
W stdev
8 2.00 B H+
- W H2
1.50
&
1.00 M SRSS
H Reth56
0.50 B RotB480
0.00 -

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Period (sec)

Sekil 138. Peer Ground Motion ile Segilen Diizce Deprem Spektrumu

Peer Database’den aldigimiz bu sonuglari, TBDY 2018 ydnetmeligine uygun
hale excel ile asagidaki gibi diizeltme yapilarak getirilen veriler, ETABS programina

deprem verisi olarak islenmistir.

Programa girilen deprem verisi i¢inde ayrica Rayleight soniim orani, li¢lincli
asama hesabi1 icin TBDY 2018 Boliim 13’de belirtildigi iizere, %2.5 alinmistir. Bunun
icin, ilk asama analizi sonucunda elde ettigimiz, her iki yondeki hakim periyodun en
biiyiigiiniin %25 fazlas1 ve yap1t modlarinin %5 ‘in lizerinde katki saglayanlarinin, en

kiigiigii secilmistir.
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T Sae
0 0.5664
0.07 1.416
0.1 1.416
0.2 1.416
0.2 1.156667
0.35 0.991429
0.4 0.8675
0.5 0.694
0.6 0.57833
0.7 0.495714
0.8 0.43375
0.9 0.385556
1 0.347
1.1 0.315455
1.2 0.289167
1.3 0.266923
1.4 0.247857
1.5 0.231333
1.6 0.216875
1.7 0.204118
1.8 0.192778
1.9 0.182632
2 0.1735
2.5 0.1388
3 0.115667
3.5 0.099143
4 0.08675
4.5 0.077111
5 0.0694
5.5 0.063091
6 0.057833

Sae (g

16

14

1.2

T (sn})

—a—Spektrum  —e— 35R5 H Scaled

Sekil 139. Diizce Depremi - Yatay Elastik Tasarim Spektrumu
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T (sn})

——Spektrum —— Suite ean

FAinimum Smean/Sae =
Artirmm Cran =

Sekil 140. Deprem Artirirm Oran1 Kontrolii
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Yukarida anlatilan parametre ve veriler, programa girilip, analiz edildikten
sonra, kolonlar i¢in y181l1 ve perdeler icin yayili mafsal sonuclar1 asagidaki gibi elde

edilmistir:

Yigilh mafsallarda, uzama limitlerinin degil, plastik donmelerin ¢iktisinin
program tarafindan verilmesi sebebiyle, “bolgesel deger ortalamasi” olarak adlandirilan

bir degerlendirme yapilmistir. (HASILCIO, 2019)

Sinirh Hasar/Elastik Durum 3l
Belirgin Hasar :2
ileri Hasar :3
Gogme Oncesi 4
i¢ Kuvvet
A KH GO
/SH/—__—-Q—__C.\
Sirh | Belirgin boileri |
Hasar Hasar v Hasar | Gogme
Bolgesi 5 Bélgesi ' Bolgesi | Bolgesi
Sekildegistirme

Sekil 141. Yigili-Yayili Mafsal Degerlendirme Grafigi

Yiiksek yapilarin {igiincii asama kontrolii sonucunda, normal performans
beklenen yapilarin TBDY 2018 uyarinca, DD1 depremi etkisinde, kontrollii hasar,
sinirinda kalmasi yani yukaridaki grafige gore 2 numarali bolge olan, belirgin hasar
bolgesi icerisinde bulunmasi gerekmektedir. S6z konusu 50 katli betonarme kolonlu
yapi, her iki yonde etkittirilen, verileri yukaridaki gibi olan Diizce depremi sonucunda

istenen performans degerini saglamistir.

Perdeler i¢in yukarida belirtildigi gibi programda olusturulan yayili mafsal

sonuglart Her, yani 28 metre, ilk sekiz kat boyunca elde edilmistir.
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Burada, etkittigimiz depremin her iki yondeki hesabi1 sonucunda, elde edilen en
biliylik beton uzama ve c¢elik uzama sonuglart elde edilmis ve smir degerler ile
karsilastirilmistir. Bulunan degerler, yukaridaki mafsal grafigi bazinda, kontrollii hasar
siirinda, yani 2 numarali bolge olan, belirgin hasar bolgesinde kalmasi gerekmektedir.

Hcr boyunca uzama degerleri, istenilen performans diizeyini saglamistir.

Bu sonuglar ile {iglincli asama kontrollerinin, BYS, 1 olan yiiksek yapida, normal

performans diizeyini sagladig1 gosterilmistir.

Elli katli, betonarme kolonlu, betonarme yap1 i¢in, 6zetleyecek olursak, yapi,
TBDY 2018 Boliim 13 kurallar1 ¢er¢evesinde, 1. Asama i¢in DD-2 deprem diizeyinde,
Bolim 4 dahilindeki kurallar ile, Dayanima Gore Tasarlanarak, Boliim 7 ve TS 500
dahilindeki kurallar ¢ercevesinde dizayn edilmistir. Akabinde, B6lim 13 cercevesinde
ve yukarida anlatildigr gibi, DD-4 deprem diizeyinde, ikinci asama, ara kontrol tez
kapsamina dahil edilmemis ve asil yapmin performansini Olgecek olan, DD-1
diizeyindeki deprem ile dogrusal olmayan, zaman tanim alaninda hesap, Boliim 13 deki

kurallar ve Boliim 5 ¢ergevesinde kontrol edilmistir.
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4.2.4, Tastyici Sisteminin Kolonlar Hari¢c Tamam Betonarme, Kolonlari

Kompozit Malzemeden Yapilmis 50 Kath Yiiksek Yap:

Deprem diizeyi, TBDY 2018 Boliim 13 e gore yiiksek yapilar i¢in DD-2, DD-4
ve DD-1 igin kontrol edilmesi zorunlu oldugundan, deprem diizeyleri bu sekilde
belirlenmistir. Son asama hesabi, zaman tanim alninda hesap i¢cin DD-1 diizeyine kars1
gelen deprem olarak da 7.4 magnitiid biylikligiindeki 1999 Diizce depremi tercih

edilmistir.
Zemin sinifi; ZB alinmastir.
Yapinin, her kat i¢in kiris agikliklari, x ve y yoniinde 6m olarak belirlenmistir.
Yapi, konut ve is yeri olarak tasarlandigi i¢in, bina 6nem katsayisi, I, 1 dir.
Yapinin her kati esit yiikseklikte ve kat yiiksekligi 3.5 m dir.

TBDY 2018 Bolim 13’e gore hesaba baslamadan once, yapim asamalarini goz
Oniine alacak diisey yiik hesab1 ve buna uygun olarak, TS 500 Cizelge 3.3 uyarinca,

betonarme yapilarin siinme hesabi1 ve rlizgar hesab1 yapilmalidir.

Riizgar hesabi, TS EN 1991-1-4 uyarinca, siinme hesabi TS 500 uyarinca
yapilmalidir.

Fakat bu tez kapsaminda bu degerlendirmeler yapilmayacaktir.

Deprem tasarim smifi ve yiiksekligi bilinen yapinin, tasarim metodunu
belirleyebilmek icin gerekli olan, BYS (bina yiikseklik sinifi), TBDY 2018 3.3.2 ye

gore, BYS=1 olarak bulunmustur.
Tasiyict sistem ile ilgili olarak;

Dosemeler, kirisli plak doseme olarak adlandirilan ve rijit diyafram diistiniilmesi
sebebiyle, yiikleri direkt olarak kirislere aktaran elmanlardir. Désemelerin hesabina, bu
tez kapsaminda deginilmemistir. Dosemeler iki tiptir ve boyutlari, 6x6 m ve 16 cm ve

12x6 m ve 16 cm kalinligindadir.
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Kirigler, egilme momenti tasiyan, dikddrtgen kiris olarak tasarlanmis

elemanlardir ve 100x60 cm olarak boyutlandirilmistir.

Kolonlar, egilme ve eksenel kuvvet tasiyan, kare boyutlu olarak tasarlanmis
elemanlardir. Alt katlarda ve iist katlarda farkli olmak {izere, 5 tip kolonumuz vardir:
110x110_HEBS500 cm, 100x100_HEB300 cm, 80x80_HEB300 cm, 60x60_HEB300 cm
ve 50x50 HEB240 cm.

Perdeler: Yatay deplasmanlart sinirlandirmk i¢in, kolonlar gibi, diisey tasiyici
eleman olarak tasarlanmis ve genellikle dikddrtgen boyutlu, diisey elemanlardir.
Yapimizda, dort adet, bir tip L kdse perde ve iki adet U tip ¢ekirdek perde olmak iizere,
6 adet, 2 tip perdemiz bulunmaktadir.

Yapiya etkittigimiz yiiklemelerimiz;

Olii yiikler;

Betonarme doseme agirligi: 25x0.2 = 5 kN/m2
Mermer kaplama agirligt: 27x0.03 = 0.81 kN/m2
Sap ve tesviye harct agirhigr: 21x0.05 = 1.05 kN/m2
Siva agirligi: 20x0.02 = 0.40 KN/m2

Kar yiikii: 0.75 kN/m2

Kiriglere gelen duvar yiikleri:

Dis cevre kirislerinde: 4.2x2.9 = 12.18 kN/m

I¢ kirislerde: 2.5x2.9 = 7.25 kN/m

Hareketli yiikler:

Doseme hareketli yiikii: 2+1.5 = 3.5 kN/m2

Is1 yiikii: 30 °C
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TBDY 2018 Bolim 13’e gore BYS = 1, ilk asama icin, DD-2 diizeyindeki
depreme ile modal hesap yapilmasi zorunludur. Bu tez kapsaminda, 175 m
yiiksekligindeki 50 katli kompozit yapi igin, ilk asama hesabinda mod birlestirme

metodu ile dogrusal hesap yapilmasina karar verilmistir.

Sekil 142. 50 Katli Kompozit Yapi, Plan Goriintiisii
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Sekil 143. 50 Katli, Kompozit Yapi, 3D Gorlintiisii
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DD-2 deprem diizeyi, sekil 59 deki tasarima sahip ve sekildeki konumda
bulunan yap1 igin, Dayanima Goére Tasarim (DGT) kapsaminda ¢oziimler asagidaki
gibidir:

Yapi1 i¢in TBDY 2018 4 kapsaminda, se¢ilen ylik kombinasyonlari,

1.2G+Q+0.2S+Ed(H)+0.3Ed(Z) Denklem 147

seklindedir.

Modal analiz ile yapilan ¢6ziimden elde edilen taban kesme kuvveti, esdeger
deprem yiikii yontemi ile yapilan ¢éziimden elde edilen taban kesme kuvvetine gore,

TBDY 2018 4.8.4 uyarinca, gerekli gortilmesi halinde, yakinsanacaktir.

Islemlerimize, ilk olarak R, tastyic1 sistem, davranig katsayisinin ve D , dayanim
fazlalig1 katsayisinin belirlenmesi ile basliyoruz. Bunun icin TBDY 2018, Tablo 4.1

uyarinca se¢imler, yapilmistir:

Yapimizin X dogrultusunda, siineklik diizeyi yiiksek bosluksuz betonarme
perdeler ve siineklik diizeyi yiiksek, moment aktaran betonarme g¢ergevelerden

olustugunu biliyoruz. Bu durumda tablo 4.1 uyarinca, R= 6 ve D= 2.5 bulunur.

Yapimizin Y dogrultusunda, siineklik diizeyi yiiksek bosluklu (bag kirisli)
betonarme perdeler ve siineklik diizeyi yiiksek, moment aktaran betonarme
cergevelerden olustugunu biliyoruz. Bu durumda tablo 4.1 uyarinca, R= 8 ve D= 3

bulunur.

Bu buldugumuz katsayilar, 6n se¢imlerdir ve asil katsayilar1 bulmak i¢in bir dizi

islem daha yapmamiz gerekmektedir.
Tas1tyict sistem, davranis katsayisi kontrolii,
TBDY 2018 4.3.2.4 uyarinca;

1/6*Mo < Moev ve Moev < 1/3*Mo Denklem 148

olmalidir. Buradaki ilk Mo, ¢evre akslardaki perdelerin, ikincisi ise, tiim perdelerin Mo

larin1 ifade eder. Eger X veya Y yonlerinden herhangi birinde, Moev, yukarida verilen
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aralikta bulunamiyor ise, bu durumda, bahsi gecen yondeki R katsayisi, 4/5R olarak

degistirilecektir. (Afet ve Acil Durum Bagkanligi, 2018)

Bunun i¢in oncelikle, yapinin ¢ekirdegindeki U sekilli bag kirisli perdenin taban

devrilme momentini, TBDY 2018 4.5.4.3 ile verilen formiille hesaplayalim;

Mpev = M1+M2+cNv Denklem 149

Tablo 117. Mdev Kontrolu

Y
MDEV M1 M2 cNv Mo SONUC KOsuUL
a)
64267.3722 32121.686 32121.686 24 6185423.81 0.010390132 1/3 OK
Perde sayisi 2
70839.2301 X X X 6185423.81 0.011452607 1/3 OK
Perde sayisi 2
63935.5029 X X X 6185423.81 0.01023643 1/3 0K
Perde sayisi 2
X
MDEV Mo SONUC KOsuUL
a)
48779.5515 X X X 6185424 0.00788621 1/3 0K
Perde sayisi 2
251048.6121 X X X 6185424  0.040587131 1/3 OK
Perde sayisi 2
41897.6533 X X X 6185424  0.006773611 1/3 OK
2
b)
Y 599656.3272 X X X 6185423.81 0.096946684 1/6 R ¥i DEGISTIR
X 269549.478 % X X 6185424 | 0.043578173 1/6 R Yi DEGISTIR

Yukaridaki tablodan goriilecegi lizere, yapimiz TBDY 2018 4.3.2.4 kosullarini

saglamamistir. Bu durumda, R katsayis1 4/5R olarak degistirilmesine gerekir.
Ayrica, TBDY 2018 4.3.4.5 uyarinca;

Stineklik diizeyi yiiksek, betonarme veya celik perdeler ile siineklik diizeyi
yiiksek g¢ercevelerden olusan sistemlerde, asagidaki kosul saglanmalidir. Aksi taktirde,
TBDY 2018 4.3.4.5 de verildigi sekilde, BYS veya R katsayilarinda degisiklik

yapilmasi gerekebilir:

0.40*Mo < Moev < 0.75*Mo Denklem 150
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Soyle ki, eger Moev, 0.4Mo dan daha diisiik ¢ikmis ise, binanin izin verilen
yiikseklik sinift 1 arttirlarak, yiiksekligi daha az yap1 yapilabilmesine izin verilir. Eger,
Mdev, 0.75Mo dan daha biiyiik ¢ikarsa, bu binanin davranisinin, deprem etkilerinin
tamaminin siineklik diizeyi yiiksek betonarme perdelerle karsilandigimi diisiintir ve
tasiyic1 sistem davranis katsayisi, R ve dayanim fazlaligi katsayisi, D degerlerini,
TBDY 2018 Tablo 4.1°den, deprem etkilerinin tamaminin siineklik diizeyi yiiksek
betonarme perdelerle karsilandigini yapilar, bliimiine gore okuruz ve tasarimin baginda

yaptigimiz katsay1 kabullerini degistiririz.

0.40*Mo < Mpev < 0.75*Mo Denklem 151

araligini saglayip, saglamadigina bakalim;

Tablo 118. Mdev Kontroli

c) IMDEV MO SONUC KOSUL
¥ 398084 2/9 6185423.81 0.06 0.AMo < IMDEV <0.75Mo  BYS YUKSELT
X 683451.6338 6185424  0.110493902 0.4Mo < IMDEV <0.75Mo  BYS YUKSELT

Goriildigi tizere, her iki yonde de taban devrilme momentleri, istenen degerini
saglamamaktadir. Bu durumda TBDY 2018 4.3.4.5 uyarinca, BYS arttirilmasina yani
yapinin yiiksekligi diistiriilmesine gerekir.

Ancak bu tez kapsaminda tasarimini yaptigimiz yapinin, bazasi olarak
adlandirilan ve perde ile cevrelenmis, kuleden daha genis alt katlart modellenmedigi
igin taban devrilme momentinin saglamamasi beklenen bir sonugtur. Bu sebeple,

yukarida anlatilan Mdev dikkate alinmamastir.

Bag kirigli perdenin, TBDY 2018 4.5.4.4 uyarinca bag derecesi katsayisi
hesaplanarak, 4.5.4.5 uyarinca, bag kirigli perde olarak mi, yoksa, bosluksuz perde gibi

mi degerlendirilecegini belirlemek i¢in asagidaki hesaplamalar yapilmistir:

Q = cNv/ Moev = 24x3 KNm / 64267 kNm = 0.0012 Denklem 152

bulunmustur.
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Q > 1/3 ise bosluklu perde olarak dizayn edilmesi kosulu vardir. Fakat burada,
bag derecesi, bu kosulu saglayamadigi i¢in, her bir perde parcasi, kendi ig¢inde

bosluksuz perde olarak degerlendirilmesi uygun bulunmustur.

Her iki kontrole iliskin hesaplamalar ve karar verilen son, tasiyici sistem
davranig katsayisi, R, basta kabul edilen Rx = 6 ve Ry = 8 olarak devam edilmesine

karar verilmistir.

Asagidaki grafiklerde, TBDY 2018 Tablo 4.1’e gore, X dogrultusu i¢in, R = 6 ve
D =2.5 ve Y dogrultusu i¢in, R = 8 ve D = 3 olarak hesaplanan degerlere uygun olarak,

azaltilmig tasarim ivme spektrum grafikleri gosterilmistir.

SaR(T)(R=6)
0,300
0,250
0,200
0,150
0,100
0,050

0,000
0,00 2,00 4,00 6,00 8,00 10,00 12,00

Sekil 144. Azaltilmis tasarim ivme spektrum grafigi (X yonii i¢in)
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SaR(T)(R=8)
0,300
0,250
0,200
0,150
0,100
0,050

0,000
0,00 2,00 4,00 6,00 8,00 10,00 12,00

Sekil 145. Azaltilmis tasarim ivme spektrum grafigi (Y yonii i¢in)

Yapinin analizine katilan kiitle orani, kiitle katilim oranlari, sekildeki gibidir:

Tablo 119 50 Katli Kompozit Yapi, Kiitle Katilim1

Case ltem Static Dynamic
Modal Ux 100 96.67
Modal uy 100 97.15
Modal uz 99.51 87.51
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I 10 0 0w o0 100 HR 200

Sekil 146. 50 Katli Kompozit Yapi, 1. Mod

1. Mode, T=6.338
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I 10 0w oo o0 12 ie 20 o 0RS

Sekil 147. 50 Katli Kompozit Yapi, 2. Mod

2. Mode, T =5.737
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R ve D katsayilarima karar verdigimize gore, deprem hesabi kontrollerimize

gegebiliriz:
Yapinin, ampirik, hakim, dogal titresim periyodu;

Tpa=Ct Hn% -> Tpa= 0.07*175% = 3.368 Denklem 153

olarak hesap edilmistir.
1.4Tpa=4.715
Yap1 periyodu, Tx ve Ty asagidaki gibi;
Tx=5.737
Ty= 6.338 olarak, hesap edilmis, ve,

Tx ve Ty < 1.4*Tpa (TBDY 2018 4.7.3.2) kosulu saglanmamaktadir. Bu
durumda, yap1 periyodu degeri, her iki yon i¢in de, 1.4Tpa ile hesap ettgimiz degerler
ile devam edilebilir. Bu durumda, programin hesap ettigi degerleri degistirerek,

hesabimiza devam etmemiz gerekir.

Siradaki kontrol ise, mod birlestirme yontemi ile dogrusal hesap olarak bulunan
taban kesme kuvveti ile, esdeger analiz yontemi ile bulunan taban kesme kuvvetinin

yakinsaklastirilmasi islemidir;
X ve Y dogrultular i¢in, yatay elastik tasarim spektral ivmesi;

Sae(T)(X) = Sp1/Tx = 0.189/4.715 = 0.04 Denklem 154

olarak hesaplanir.

Sae(T)(Y) = Sou/Ty = 0.189/4.715 = 0.04 Denklem 155

olarak hesaplanir.

X ve Y dogrultulari i¢in, deprem yiikii azaltma katsayisi;
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T>Thb ise Ra(T) = R/l Denklem 156
T<Tb ise Ra(T) = D+(R/I-D)*T/Th Denklem 157 ve
Th = Sp1/Sps = 0.189/0.804= 0.235 Denklem 158

oldugu i¢in,

Ra(T) = R/l Denklem 159

formiilii uygulanir.

Ra(T)(X) =R/l > 6/1 = 6 Denklem 160 ve
Ra(T)(Y) =R/l > 8/1 =8 Denklem 161

olarak hesaplanir.

Esdeger deprem yiikii yontemi ile herhangi bir dogrultuya gore hesaplanan,
toplam esdeger deprem yiikii (taban kesme kuvveti), TBDY 2018 4.7.1.1 ile hesaplanir.
Fakat BYS 1 sinifina giren yiiksek yapilarda, esdeger analiz, taban kesme kuvveti

formiilii biraz daha farklidir. Oncelikle 4.7.1.1 ile hesaplanan yénteme bir gz atalim:

Vi(X) = mt Sar (Tp) > 0.04 mt I Sbs g Denklem 162
Vi(Y) =mt Sar (Tp) > 0.04 mt I Sbs g Denklem 163

»  SaR (Tp) = Binanin, esdeger deprem yiikii yontemine gore belirlenen, hakim
dogal titresim periyodunun, deprem yikii azaltma katsayist Ra(T) ye
boliinmesinden elde edilen, azaltilmis, tasarim spektral ivmesidir. {SaR (Tp) =

Sae(T)/ Ra(T)}

»  Spbs = Kisa periyot degeri i¢in, TBDY 2018 2.3.2.2 ye gore hesaplanan; (Ss.Fs)
tasarim spektral ivme katsayisidir.
»  Bu denklemde, “0.04 mt | Sbs g” kismi, minimum esdeger deprem yiikiine karsi

gelmektedir.

Bu sekilde elde edilen taban kesme kuvveti, yapinin tiim katlarma etki eden

esdeger deprem yiiklerinin toplamina esittir.
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Binanin en iist katina, bizim binamiz i¢in 50. Kata, etki eden ek esdeger deprem
yiikii, AFn, su bagint1 ile hesaplanir:
AFnE(X) = 0.0075xNxVt(X) Denklem 164
AFnE(Y) = 0.0075xNxVt(Y) Denklem 165
Toplam esdeger yiikiin, AFn disindaki kismin en iist kat dahil, tiim katlara
dagitimi, su bagint1 ile hesaplanir:
FiE(X) = (Vt - AFnE(X))*(mi*Hi)/(Zmj*Hj) Denklem 166
FiE(Y) = (Vt - AFnE(Y))*(mi*Hi)/(Xmj*Hj) Denklem 167

Tiim bu bulduklarimiz ile esdeger yonteme gore, taban kesme kuvveti,

VE(X) = AFnE(X) + X Fie(X) Denklem 168
VIE(Y) = AFnE(Y) + X FiE(Y) Denklem 169
olarak bulunur.
Burada dikkat edilmesi gereken esas konu, +0.05 dis merkezligin

unutulmamasidir. Bu etki, bu tez kapsaminda, deprem kombinasyonlarinda, pozitif ve

negatif deprem yiikleri kullanilarak, yapilmistir.

Bu tez kapsaminda, yukarida anlatilan esdeger yontem ile hesabin yalnizca,
modal analiz sonucu ¢ikan, azaltilmis deplasmanlarin ve kesit zorlarinin, esdeger
deprem yiikiine goére biiyiitiilmesi i¢in kullanilacagini ve asil hesabin, modal analiz ile
yapilacagini unutmayalim. Ek olarak, esdeger yontem ile taban kesme hesabi, yukarida

anlatildigindan biraz daha farkli olacaktir.
Soyle ki;

Yukarida anlatilan VtE(X) yerine, bolim 13.4.3.4 ile verilen Vtmin

kullanilacaktir.
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Vt,min = 0.04*0+=mt*Sps<g Denklem 170
Ox = 1.0, Hn < 105 m Denklem 171
O = 2.05 - 0.01 Hn, 105 m < Hn < 155 m Denklem 172
O+ = 0.5, 155 m < Hn Denklem 173
Bizim yapimiz, 175 m yiiksekligindedir. O = 0.5, 155 m < Hn olmakta ve

Vt,min = 0.04*0.5-mt*0.804*9.81 Denklem 174

Yapimmizin, programdan okunan agirhig, 1326225.357 kN’dur. Program
tarafindan hesaplanan bu agirligi, 9.81 m/s? ye bdlerek, yapinin kiitlesini, 135191.1679

ton buluruz. Buradan, Vt,min;

Vt,min = 21326 kN olarak hesaplanmustir.

Hesap sonucu buldugumuz, minimum taban kesme kuvvetini, modal analizden

buldugumuz ile karsilastiralim;
Vix(X) = 131173.7333 ve Vty(Y) = 85368.3728 kN

Eger,

Vix(X) < YE Vt,min(X) Denklem 175

ise, modal analiz i¢in hesaplanan degerin, esdeger analize

B =YE Vt,min(X) / Vtx(X) > 1 Denklem 176

katsayisi ile ¢arpilarak, yakinsaklastirilmasi gerekiyor idi ve YE = 1 olmali. Fakat bizim
binamiz i¢in hesap edilen mod birlestirme yontemi ile dogrusal analiz sonucu elde

edilen toplam deprem yiikiimiiz,

Vix(X) < YE Vt,min(X) Denklem 177

esitsizligini agsmaktadir. Yani biiylitmemiz gerekmemektedir.

Sirada deprme kontrolleri kapsaminda, diizensizlik kontrolleri var.
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Yapisal diizensizlik kontrolii:

Yapisal diizensizlikler, TBDY 2018 Tablo 3.6 uyarinca, excel yardimiyla

kontrol edilmistir.

Al tiir diizensizlik, burulma diizensizligi
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Tablo 120. Burulma Diizensizligi

Story50 EXP X 797.045 748.994 1.064 1.2 YOK Story50 EYP Y 924,029  B876.193 1.055 1.2 YOK
Story49 EXP X 781.221 733.876 1.065 1.2 YOK Story49 EYP Y 909.143  862.007 1.055 1.2 YOK
Story48 EXP X 765.17 718.548 1.065 1.2 YOK Story4d8 EYP Y 893,917  847.497 1.055 1.2 YOK
Storyd7 EXP X 748.892 703.014 1.065 1.2 YOK Storyd7 EYP Y 878,245  B32.562 1.055 1.2 YOK
Storyd6 EXP X 732.347 687.239 1.066 1.2 YOK Storyd6 EYP Y 862.028 817.11 1.055 1.2 YOK
Story45 EXP X 715.506 671.198 1.066 1.2 YOK Storyd5 EYP Y 845.2 801.075 1.055 1.2 YOK
Story44 EXP X 698.349 654.873 1.066 1.2 YOK Story44 EYP Y 827.72 784.421 1.055 1.2 YOK
Story43 EXP X 680.865 638.256 1.067 1.2 YOK Storyd3 EYP Y 808.567 767.13 1.055 1.2 YOK
Storyd2 EXP X 663.054 621.346 1.067 1.2 YOK Storyd2 EYP Y 790.741  749.199 1.055 1.2 YOK
Story41 EXP X 644.919 604.148 1.067 1.2 YOK Story41 EYP Y 771256 730.645 1.056 1.2 YOK
Story40 EXP X 626.473 586.673 1.068 1.2 YOK Story40 EYP Y 751.141  711.495 1.056 1.2 YOK
Story39 EXP X 607.736 568.94 1.068 1.2 YOK Story39 EYP Y 730.437  691.789 1.056 1.2 YOK
Story38 EXP X 588.732 550.971 1.069 1.2 YOK Story38 EYP Y 709.201  671.582 1.056 1.2 YOK
Story37 EXP X 569.493 532.795 1.069 1.2 YOK Story37 EYP Y 687.501  650.939 1.056 1.2 YOK
Story36 EXP X 550.058 514.449 1.069 1.2 YOK Story36 EYP Y 665.422  629.944 1.056 1.2 YOK
Story35 EXP X 530.453 495.956 1.07 1.2 YOK Story35 EYP Y 643,056  608.684 1.056 1.2 YOK
Story34 EXP X 510.963 477.58 1.07 1.2 YOK Story34 EYP Y 620,778  5B7.516 1.057 1.2 YOK
Story33 EXP X 491.35 459.102 1.07 1.2 YOK Story33 EYP Y 598.3 566.166 1.057 1.2 YOK
Story32 EXP X 471.665 440.566 1.071 1.2 YOK Story32 EYP Y 575.652  544.662 1.057 1.2 YOK
Story31 EXP X 451.926 421.991 1.071 1.2 YOK Story31 EYP Y 552,853  523.022 1.057 1.2 YOK
Story30 EXP X 432.16 403.401 1.071 1.2 YOK Story30 EYP Y 529.935  501.275 1.057 1.2 YOK
Story29 EXP X 412,398 384.826 1.072 1.2 YOK Story29 EYP Y 506.944  479.466 1.057 1.2 YOK
Story28 EXP X 392.677 366.298 1.072 1.2 YOK Story28 EYP Y 483.938  457.648 1.057 1.2 YOK
Story27 EXP X 373.036 347.855 1.072 1.2 YOK Story27 EYP Y 460.988  435.891 1.058 1.2 YOK
Story26 EXP X 353.529 329.545 1.073 1.2 YOK Story26 EYP Y 438.188  414.284 1.058 1.2 YOK
Story25 EXP X 334.141 311.354 1.073 1.2 YOK Story25 EYP Y 415.587  392.876 1.058 1.2 YOK
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Tablo 121. Burulma Diizensizligi

[~ [~ = = [~ i
Story24 EXN X 315.172 293.764 1.073 1.2 YOK Story24 EYN Y 393.792  372.313 1.058 1.2 YOK
Story23 EXN X 296.553 276.293 1.073 1.2 YOK Story23 EYN Y 372.247 351.92 1.058 1.2 YOK
Story22 EXN X 278.171 255.053 1.074 1.2 YOK Story22 EYN Y 350.948  331.766 1.058 1.2 YOK
Story21 EXN X 260.022 242.04 1.074 1.2 YOK Story21 EYN Y 329.853  311.812 1.058 1.2 YOK
Story20 EXN X 242.121 225.271 1.075 1.2 YOK Story20 EYN Y 308.954  292.049 1.058 1.2 YOK
Story19 EXN X 224.489 208.764 1.075 1.2 YOK Story19 EYN Y 288.251  272.476 1.058 1.2 YOK
Storyl18 EXN X 207.149 192.542 1.076 1.2 YOK Storyl18 EYN Y 267.756  253.103 1.058 1.2 YOK
Storyl7 EXN X 190.13 176.632 1.076 1.2 YOK Storyl7 EYN Y 247.486  233.946 1.058 1.2 YOK
Storyl6 EXN X 173.462 161.064 1.077 1.2 YOK Storyl6 EYN Y 227.468 215.03 1.058 1.2 YOK
Storyl5 EXN X 157.183 145.871 1.078 1.2 YOK Storyl5 EYN Y 207.733  196.385 1.058 1.2 YOK
Storyl4 EXN X 141.332 131.089 1.078 1.2 YOK Story14 EYN Y 188,323  178.048 1.058 1.2 YOK
Story13 EXN X 125.954 116.762 1.079 1.2 YOK Story13 EYN Y 169.287  160.067 1.058 1.2 YOK
Storyl12 EXN X 111.098 102.934 1.079 1.2 YOK Storyl12 EYN Y 150.684  142.4895 1.057 1.2 YOK
Storyl11l EXN X 96.829 89.664 1.08 1.2 YOK Storyll EYN Y 132,599  125.412 1.057 1.2 YOK
Story10 EXN X 83.141 76.947 1.081 1.2 YOK Story10 EYN Y 115.039  108.825 1.057 1.2 YOK
Story9 EXN X 70.413 65.131 1.081 1.2 YOK Story9 EYN Y 98.531 93.232 1.057 1.2 YOK
Story8 EXN X 58.346 53.938 1.082 1.2 YOK Story8 EYN Y 82.638 78.217 1.057 1.2 YOK
Story7 EXN X 47.103 43.521 1.082 1.2 YOK Story7 EYN Y 67.546 63.953 1.056 1.2 YOK
Storyb EXN X 36.748 33.937 1.083 1.2 YOK Storyb EYN Y 53.347 50.527 1.056 1.2 YOK
Story5 EXN X 27.372 25.267 1.083 1.2 YOK Story5 EYN Y 40.188 38.078 1.055 1.2 YOK
Storyd EXN X 19.081 17.609 1.084 1.2 YOK Storyd EYN Y 28.267 26.79 1.055 1.2 YOK
Story3 EXN X 12.003 11.075 1.084 1.2 YOK Story3 EYN Y 17.843 16.913 1.055 1.2 YOK
Story2 EXN X 6.294 5.808 1.084 1.2 YOK Story2 EYN Y 9.269 8.782 1.055 1.2 YOK
Storyl EXN X 2.136 1.972 1.083 1.2 YOK Storyl EYN Y 3.016 2.851 1.058 1.2 YOK
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X ve Y yonii icin, hesap edilmis ve burulma diizensizligi olmadig1 tespit

edilmistir.

B2 tiirii diizensizligi i¢in, Al tiirii diizensizlik hesabimiz sirasinda buldugumuz,
“azaltilmig goreli kat Gtelemesi”, Ai, lerin, list kat ve alt kattaki, kat yiiksekligine
boliinmiis degerlerini oranlayarak, 2 rakamindan biiyiik olmas1 durumuna gore kontrol

edebiliriz.

TBDY 2018 Tablo 3.6 B2 diizensizligi, hesab1 ve hesap adimlari, asagidaki

tablolarda gosterilmistir.

Tablolardan da goriilecegi tizere, B2 yani yumusak kat diizensizligi, 2. Kat i¢in

mevcuttur.

321



Tablo 122. Yumusak Kat Diizensizligi

Story50 EXP X 797.045 X 1.02026 YOK Story50 EYP Y 924.029 X 1.01637 YOK
Story49 EXP X 781.221 0.98015 1.02098 YOK Story49 EYP Y 909.143 0.98389 1.01703 YOK
Story48 EXP X 765.17 0.97945 1.02174 YOK Story48 EYP Y 803.917 0.98325 1.01784 YOK
Story47 EXP X 748.892 0.97873 1.02259 YOK Story47 EYP Y 878.245 0.98247 1.01881 YOK
Story4e EXP X 732.347 0.97791 1.02354 YOK Story4e EYP Y 862.028 0.98153 1.01991 YOK
Story45 EXP X 715.506 0.977  1.02457 YOK Story45 EYP Y 845.2 0.98048 1.02112 YOK
Story44 EXP X 698.349 0.97602 1.02568 YOK Story44 EYP Y 827.72 0.897932 1.02242 YOK
Story43 EXP X 680.865 0.974% 1.02686 YOK Story43 EYP Y 809.567 0.97807 1.02381 YOK
Story42 EXP X 663.054 0.97384 1.02812 YOK Story42 EYP Y 790.741 0.97675 1.02526 YOK
Story41 EXP X 644.919 0.97265 1.02944 YOK Story41 EYP Y 771.256 0.97536 1.02678 YOK
Story40 EXP X 626.473 0.9714 1.03083 YOK Story40 EYP Y 751.141 0.97392 1.02834 YOK
Story39 EXP X 607.736 0.97009 1.03228 YOK Story39 EYP Y 730.437 0.97244 1.0299%4 YOK
Story38 EXP X 588.732 0.96873 1.03378 YOK Story38 EYP Y 709.201 0.97093 1.03156 YOK
Story37 EXP X 569.493 0.96732 1.03533 YOK Story37 EYP Y 687.501 0.9694 1.03318 YOK
Story36 EXP X 550.058 0.96587 1.03696 YOK Story36 EYP Y 665.422 0.96789 1.03478 YOK
Story35 EXP X 530.453 0.96436 1.03814 YOK Story35 EYP Y 643.056 0.96635 1.03589 YOK
Story34 EXP X 510.963 0.96326 1.03992 YOK Story34 EYP Y 620.778 0.96536 1.03757 YOK
Story33 EXP X 491.35 0.96162 1.04174 YOK Story33 EYP Y 598.3 0.96379 1.03934 YOK
Story32 EXP X 471.665 0.95994 1.04368 YOK Story32 EYP Y 575.652 0.96215 1.04124 YOK
Story31 EXP X 451.926 0.95815 1.04574 YOK Story31 EYP Y 552.853 0.96035 1.04325 YOK
Story30 EXP X 432.16 0.95626 1.04792 YOK Story30 EYP Y 529.935 0.95855 1.04535 YOK
Story29 EXP X 412.398 0.95427 1.05022 YOK Story29 EYP Y 506.944 0.95662 1.04754 YOK
Story28 EXP X 392.677 0.95218 1.05265 YOK Story28 EYP Y 483.938 0.95462 1.04978 YOK
Story27 EXP X 373.036 0.94998 1.05518 YOK Story27 EYP Y 460.988 0.95258 1.05203 YOK
Story26 EXP X 353.529 0.94771 1.05802 YOK Story26 EYP Y 438.188 0.95054 1.05438 YOK
Story25 EXP X 334.141 0.94516 1.05946 YOK Story25 EYP Y 415.587 0.94842 1.05514 YOK
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Tablo 123. Yumusak Kat Diizensizligi

315.389 0.94388 1.06279
296.757 0.94092 1.06608
278.363 0.93802 1.0698
260.201 0.93475 1.07393
242.288 0.93116 1.07854
224.644 0.92718 1.0837
207.293 0.92276 1.08951
190.262 0.91784 1.09609
173.583 0.91234 1.10356
157.293 0.90615 1.11215
141.431 0.89916 1.12209
126.043 0.8912 1.13372
111.176 0.88205 1.14735
96.898 0.87157 1.16464
83.2 0.85863 1.18076
70.463 0.84691 1.20681
58.388 0.82863 1.23869
47.137 0.80731 1.2818
36.774 0.78015 1.34251
27.392 0.74487 1.43451
19.095 0.6971 1.58979
12.011 0.62901 1.90711
6.298 0.52435 2.94574
2.138 0.33947 X

393.868 0.94774 1.05788
372.318 0.94529 1.06069
351.014 0.94278 1.06395
329.915 0.93989 1.06764
309.012 0.93664 1.07182
288.305 0.93299 1.07654
267.806  0.9289  1.0819
247.532 0.9243 1.088

227.51 0.91911  1.095

207.771 0.91324 1.10307
188.357 0.90656 1.11245
169.318 0.89892 1.12345
150.712 0.89011 1.13639
132.623 0.87998 1.15265
115.059 0.86756 1.16753
98.549  0.85651 1.19232
82.653 0.8387 1.22344
67.558  0.81737 1.26617
53.356 0.78978 1.32743
40.195  0.75334 1.42172
28.272  0.70337 1.58422
17.846  0.63123 1.92513

9.27 0.51944 3.07361
3.016 0.32535 X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

€ < < € << << << << €< << << << << <<
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Tablo 124. Yumusak Kat Diizensizligi

Story50 EXN X 796.388 X 1.02025 YOK Story50 EYN Y 923.801 X 1.01637 YOK
Story49 EXN X 780.583 0.98015 1.02097 YOK Story49 EYN Y 908.922 0.98389 1.01703 YOK
Story48 EXN X 764.55 0.97946 1.02173 YOK Story48 EYN Y 803.702 0.98325 1.01784 YOK
Story47 EXN X 748.292 0.97874 1.02258 YOK Story47 EYN Y 878.036 0.98247 1.01881 YOK
Story46 EXN X 731.766 0.97792 1.02353 YOK Story46 EYN Y 861.826 0.98154 1.01991 YOK
Story45 EXN X 714.943 0.97701 1.02456 YOK Story45 EYN Y 845.005 0.98048 1.02112 YOK
Story44 EXN X 697.805 0.97603 1.02567 YOK Story44 EYN Y 827.531 0.97932 1.02242 YOK
Story43 EXN X 680.34 0.97497 1.02686 YOK Story43 EYN Y 809.385 0.97807 1.02381 YOK
Story42 EXN X 662.546 0.97385 1.02811 YOK Story42 EYN Y 790.565 0.97675 1.02526 YOK
Story41 EXN X 644.43 0.97266 1.02944 YOK Story41 EYN Y 771.087 0.97536 1.02678 YOK
Story40 EXN X 626.003 0.97141 1.03083 YOK Story40 EYN Y 750.978 0.97392 1.02834 YOK
Story39 EXN X 607.283 0.9701 1.03227 YOK Story39 EYN Y 730.28  0.97244 1.02994 YOK
Story38 EXN X 588.297 0.96874 1.03378 YOK Story38 EYN Y 709.05 0.97093 1.03156 YOK
Story37 EXN X 569.075 0.96733 1.03533 YOK Story37 EYN Y 687.356 0.9694 1.03318 YOK
Story36 EXN X 549.658 0.96588 1.03695 YOK Story36 EYN Y 665.284 0.96789 1.03478 YOK
Story35 EXN X 530.07 0.96436 1.03814 YOK Story35 EYN Y 642.923 0.96639 1.03588 YOK
Story34 EXN X 510.596 0.96326 1.03991 YOK Story34 EYN Y 620.651 0.96536 1.03757 YOK
Story33 EXN X 491 0.96162 1.04173 YOK Story33 EYN Y 598.178 0.96379 1.03934 YOK
Story32 EXN X 471.331 0.95994 1.04367 YOK Story32 EYN Y 575.537 0.96215 1.04124 YOK
Story31 EXN X 451.608 0.95815 1.04574 YOK Story31 EYN Y 552.743 0.9604 1.04325 YOK
Story30 EXN X 431.857 0.95627 1.04792 YOK Story30 EYN Y 529.83  0.95855 1.04535 YOK
Story29 EXN X 412.11 0.95427 1.05022 YOK Story29 EYN Y 506.845 0.95662 1.04754 YOK
Story28 EXN X 392.404 0.95218 1.05265 YOK Story28 EYN Y 483.843 0.95462 1.04978 YOK
Story27 EXN X 372.778 0.94999 1.05518 YOK Story27 EYN Y 460.898 0.95258 1.05203 YOK
Story26 EXN X 353.285 0.94771 1.05802 YOK Story26 EYN Y 438.103 0.95054 1.05438 YOK
Story25 EXN X 333.911 0.94516 1.05946 YOK Story25 EYN Y 415.508 0.94843 1.05515 YOK
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Tablo 125. Yumusak Kat Diizensizligi

Story24 EXN X 315.172 0.94388 1.06278 YOK Story24 EYN Y 393.792 0.94774 1.05788 YOK
Story23 EXN X 296.553 0.94092 1.06608 YOK Story23 EYN Y 372.247 0.94529 1.06069 YOK
Story22 EXN X 278.171 0.93801 1.0698 YOK Story22 EYN Y 350.948 0.94278 1.06395 YOK
Story21 EXN X 260.022 0.93476 1.073593 YOK Story21 EYN Y 329.853 0.93989 1.06764 YOK
Story20 EXN X 242.121 0.93116 1.07854 YOK Story20 EYN Y 308.954 0.93664 1.07182 YOK
Story19 EXN X 224.489 0.92718 1.08371 YOK Story19 EYN Y 288.251 0.93299 1.07654 YOK
Storyl8 EXN X 207.149 0.92276 1.08551 YOK Storyl8 EYN Y 267.756 0.9289  1.0819 YOK
Storyl7 EXN X 190.13 0.91784 1.09609 YOK Storyl7 EYN Y 247.486  0.9243 1.088 YOK
Storylé EXN X 173.462 0.91233 1.10357 YOK Storyle EYN Y 227.468 0.91911 1.095 YOK
Storyl5 EXN X 157.183 0.90615 1.11215 YOK Storyl5 EYN Y 207.733 0.91324 1.10307 YOK
Storyl4 EXN X 141.332 0.89916 1.12209 YOK Storyl4 EYN Y 188.323 0.90656 1.11245 YOK
Story13 EXN X 125.954 0.89119 1.13372 YOK Story13 EYN Y 169.287 0.89892 1.12346 YOK
Story12 EXN X 111.098 0.88205 1.14736 YOK Story12 EYN Y 150.684 0.89011 1.13639 YOK
Story11 EXN X 96.829 0.87156 1.1e464 YOK Storyl1 EYN Y 132.599 0.87998 1.15264 YOK
Storyl10 EXN X 83.141 0.85864 1.18076 YOK Storyl10 EYN Y 115.039 0.86757 1.16754 YOK
Story9 EXN X 70.413 0.84691 1.20682 YOK Story9 EYN Y 98.531 0.8565  1.19232 YOK
Story8 EXN X 58.346 0.82863 1.23869 YOK Story8 EYN Y 82.638 0.8387 1.22343 YOK
Story7 EXN X 47.103 0.8073 | 1.28178 YOK Story7 EYN Y 67.546  0.81737 1.26616 YOK
Storyb EXN X 36.748 0.78016 1.34254 YOK Storyb EYN Y 53.347 0.78979 1.32744 YOK
Story5 EXN X 27.372 0.74486 1.43452 YOK Story5 EYN Y 40.188  0.75333 1.42173 YOK
Story4 EXN X 19.081 0.6971 | 1.58969 YOK Story4 EYN Y 28.267 0.70337 1.58421 YOK
Story3 EXN X 12.003 0.62906 1.90705 YOK Story3 EYN Y 17.843  0.63123 1.92502 YOK
Story2 EXN X 6.294 0.52437 2.94663 VAR Story2 EYN Y 9.269 0.51948 3.07328 VAR
Storyl EXN X 2.136 0.33937 X YOK Storyl EYN Y 3.016 0.32539 X YOK
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TBDY 2018 wuyarinca kontrol edilmesi gereken diizensizliklerden Bl
diizensizligi, kesme alanlarinin katlar arasi oranlarini incelemektedir. Bu kapsamda,
kolon, perde ve kagir dolgu duvarlarin kesme alanlar1 hesaplanacak ve isleme

konacaktir.

Bu tez kapsaminda, kagir dolgu duvarlarin mimarisi ¢izilmemis, sistemin statik
analizinde, kiriglere ylik olarak etkitilmistir. Fakat, yapmin tasarimindan bu yana,
olabildigince benzer katli ve simetrik olmasina 6nem verildigi i¢in, dolgu duvarlarin ve

duvarlardaki bosluklarin, her katta ayn1 oldugu varsayilmistir.

B1 diizensizligine dair excel tablosu, yukaridaki varsayima dayanarak, dolgu
duvarlar hesaba katilmadan, yalnizca kolon ve perdelerin kesme alanlarma gore,

hesaplanmis ve asagidaki gibi gosterilmistir.

Burada, ilk kat kolonlar: diger katlardan farkly, ikinci kat ve yirminci kat arasi
bir biri ile ayni, yirmi bir ila otuzbesinci kat birbirinin ayn1 ve son olarak, otuzbes ila 50
kat birbirlerinin aynisidir. Bu sebeple, ncl-4, nc5, nc6-19, nc20, nc21-27, nc28, nc29-
36, nc37, nc38-50 hesaplanmigtir.

’ storyso
Story49

Story48
Story47
Story46
Story4s
Story44
Story43
Story42
Story41
Story40
Story39
Story3s
Story37
Story36
Story3s
Story34
Story33
Story32
Story31
Story30
Story29
Story28
Story27
Story26
Story2s
Story24

Story23
Story22
Story21
Story20
Story19
Story18
Story17

Story16
Story15
Story14
Story13
Story12
Story11
Story10
Storys.
Storys
Story7
Storys
Storys
Story4.
Story3.
Story2
Story1

Sekil 148. 50 Katli Kompozit Yap1 Kesit ve Kat Gorlintiisii
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Tablo 126. Zayif Kat Diizensizligi

Kat1-4

Kalon Bilgileri {m)

Perde Duvar Bilgileri {m)

Kagir Dolgu Duvar Bilgileri (m)

Perde Duvar

Kolon Boyutlan | Kesme Boyutlan Kesme Alani [Ag) X Yoniindeki Duvanin Ozellikleri Y Yonindeki Duvann Qzellikleri Kesme Alani (Ak)
Adet X Y TEHI Adet X v X v Adet Duva: Kapu‘PenEere DuvarJ Adet Duva: Kapu‘Penfere DuvarJ X ¥
Uzunlugu Uzunlugu Kalinhig Uzunlugu Uzunlugu Kalinlig
28 11 11 33.88 4 04 & 9.6 0 0
4 ] 04 96 0 0
2 0.4 12 9.6 0 0
4 0.4 45 7.2 0 0
0 0
X Y
X Y X Y TAk 50.68 53.08
[Thw | 3388 | | zag | 168 | 1922 | zak 0 0 N4 |1 1
Kat 5
Kelon Bilgileri {m) Perde Duvar Bilgileri {m) Kagir Dolgu Duvar Bilgileri {m)
Kolon Boyutlan | Kesme Perde Duvar Kesme Alani (Ag) X Yéniindeki Duvanin Gzellikleri Y Yéniindeki Duvanin Gzellikleri Kesme Alani [Ak)
Adet Alani Adet Boyutian
X ¥ (Aw) X v X v Adet Duva: Kapu‘PenEere DuvarJ Adet Duva: Kapu‘Penfere DuvarJ X ¥
Uzunlugu Uzunlugu Kalinligi Uzunlugu Uzunlugu Kalinligi
28 11 11 33.88 4 04 & 9.6 0 0
4 ] 04 96 0 0
2 04 12 96 0 0
4 04 45 72 0 0
0 0
X Y
X Y X Y Ak 50.68 | 53.08
| Thw 33.EE| | Az 16.8 192 | TAk 0 0 nes | 1.13125] 1.12458
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Tablo 127. Zayif Kat Diizensizligi

Kat6-19
Kolon Bilgileri {m) Perde Duvar Bilgileri {m) Kagir Dolgu Duvar Bilgileri {m)
Kolon Boyutlan | Kesme Perde Duvar Kesme Alani (Ag) X Yéniindeki Duvanin Ozellikleri Y Yéniindeki Duvanin Gzellikleri Kesme Alani [Ak)
Adet Alani Ader |—ootan
v (A} X v X v Adet Duva[ Kapu‘PengerE Duvar‘ Adet Duva[ Kapu‘PenEerE Duva r‘ ¥ v
Uzunlugu Uzunlugu Kalinhg Uzunlugu Uzunlugu Kalinhg
28 1 28 4 04 B 96 0 0
4 ] 04 96 0 0
2 04 12 06 0 0
4 0.4 45 72 0 0
0 0
X Y
X Y X Y TAk 448 472
[taw | 2 | [ zag | 168 | 132 | Ak 0 0 ne-18 | 1 1
Kat 20
Kolon Bilgileri {m) Perde Duvar Bilgileri {m) Kagir Dolgu Duvar Bilgileri {m)
Kolon Boyutlan | Kesme Perde Duvar Kesme Alani [Ag) X Yoniindeki Duvanin Gzellikleri Y Ydniindeki Duvanin Gzellikleri Kesme Alani [Ak)
Adet Alani Adep |—ootan
¥ (Aw) X v X ¥ Adet Duvat Kapu‘PenEere Duvar‘ Adet Duvat Kapu‘PenEere Duva r‘ ¥ v
Uzunlugu Uzunlugu Kalinlig Uzunlugu Uzunlugu Kalinhigl
28 1 28 4 04 & 9.6 0 0
4 6 04 96 0 0
2 0.4 12 9.6 0 0
4 0.4 45 7.2 0 0
0 0
X Y
X Y X Y TAk 448 472
[taw | 2 | | tag [ 168 | 192 | oAk 0 0 nc2o | 120032] 127155
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Kat 21- 27

Tablo 128. Zayif Kat Diizensizligi

Kolon Bilgileri {m)

Perde Duvar Bilgileri {m)

Kagir Dolgu Duvar Bilgileri {m)

Perde Duvar

Kelen Boyutlan | Kesme Boyutian Kesme Alani (Ag) X Yoniindeki Duvann Ozellikleri ¥ Yénindeki Duvann Ozellikleri Kesme Alani (Ak)
Adet Alani Adet
¥ v () ¥ v ¥ v Adet DWEE Kapu’PenEere DuvarJ Adet DWEE Kapu’PenEere DuvarJ ¥ v
Uzunlugu Uzunlugu Kalinligl Uzunlugu Uzunlugu Kalinligi
28 0.8 0.8 17.92 4 04 & 9.6 0 0
4 & 04 9.6 0 0
2 04 12 96 0 0
4 04 45 7.2 0 0
0 0
X Y
X Y X Y EAK 3472 | 3712
[[Taw [ v ] | zag | 168 | 122 | zak 0 0 nar| 1 1
Kat 28
Kolon Bilgileri {m) Perde Duvar Bilgileri {m) Kagir Dolgu Duvar Bilgileri {m)
Kolon Boyutlan | Kesme Perde Duvar Kesme Alani (Ag) X Yéniindeki Duvarin Ozellikleri Y Yéniindeki Duvarin Ozellikleri Kesme Alani [Ak)
Adet ﬂ.{lam Adet o Duvar Kapi/Pencere | Duvar Duvar Kapi/Pencere Duvar
X v (Aw) X Y x Y Adet Uzunlugu Uzunlugu Kalinhig Adet Uzunlugu Uzunlugu Kalinligi X !
28 0.8 0.8 1792 4 04 6 96 0 0
4 ] 04 96 0 0
2 0.4 12 9.6 0 0
4 04 45 72 0 0
0 0
X Y
X Y X Y TAK 3472 3712
| TAw 1?.92' | Az 16.8 19.2 I TAK 0 0 nc28 | 129167 | 1.26776
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Tablo 129. Zayif Kat Diizensizligi

Kat 29 - 36
Kolon Bilgileri {m) Perde Duvar Bilgileri {m) Kagir Dolgu Duvar Bilgileri (m)
Kolon Boyutlan | Kesme Perde Duvar Kesme Alani (Ag) X Yéniindeki Duvann Gzellikleri Y Yénindeki Duvann Gzellikleri Kesme Alani [Ak)
Adet Alani Adet Boyutlan
X ¥ (Aw) ¥ ¥ X ¥ Adet Du\rat Kapl_.-‘PenEere Duvar‘ adet Du\rat Kapl_.-‘PenEere Duvar‘ X ¥
Uzunlugu Uzunlugu Kalinhigi Uzunlugu Uzunlugu Kalinhigi
28 0.6 0.6 10.08 4 0.4 6 9.6 0 0
4 ] 0.4 9.6 0 0
2 0.4 12 9.6 0 0
4 0.4 45 7.2 0 0
0 0
x Y
I x Y | X Y I Ak 26.88 29.28
[Zaw | 1008 | | zag | 168 | 192 | | =« | o | o | neze-36] 1 1
Kat 37
Kolon Bilgileri {m) Perde Duvar Bilgileri (m) Kagir Dolgu Duvar Bilgileri (m)
Kolon Boyutlan | Kesme Perde Duvar Kesme Alani (Ag) X Yéniindeki Duvann Gzellikleri Y Yénindeki Duvann Gzellikleri Kesme Alani [Ak)
Adet Alani Adet Boyutlan
¥ ¥ (Aw) X ¥ X ¥ Adet DWEE Kapl_.-‘PenEere Duvar‘ adet DWEE Kapl_.-‘PenEere Duvar‘ X v
Uzunlugu Uzunlugu Kalinhigi Uzunlugu Uzunlugu Kalinhigi
28 0.6 0.6 10.08 4 0.4 ] 9.6 0 0
4 ] 0.4 9.6 0 0
2 0.4 12 9.6 0 0
4 0.4 45 7.2 0 0
0 0
x Y
[ x v x |y | Ak | 2688 [ 2928
[Tzaw [ 1008 | | g | 168 | 192 ] | zac [ o ] | nea7 [1i12041] 111756
Kat 38 - 50
Kolon Bilgileri {m) Perde Duvar Bilgileri (m) Kagir Dolgu Duvar Bilgileri (m)
Kolon Boyutlan | Kesme Perde Duvar Kesme Alani [Ag) X Yonundeki Duvanin Gzellikleri Y Yénundeki Duvanin Gzellikleri Kesme Alani [Ak])
Adet Alani Adet Boyutlan
X ¥ (Aw) ¥ ¥ X ¥ Adet Du\rat Kapl_.-‘PenEere Duvar‘ adet Du\rat Kapl_.-‘PenEere Duvar‘ X ¥
Uzunlugu Uzunlugu Kalinhigi Uzunlugu Uzunlugu Kalinhigi
28 0.5 0.5 7 4 0.4 ] 9.6 0 0
4 6 0.4 9.6 0 0
2 0.4 12 9.6 0 0
4 0.4 45 7.2 0 0
0 0
x Y
[« v | zak | 238 | 262
[ zaw 7| | zag | 1688 | 192 | | 2 [ o | o | nesgsof 1 1
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Tablo 130. 50 Katli Kompozit Yap1 Diizensizlikler Ozeti

Herhangi Bir Kattaki Etkili| Etkili Kesme Alani= O
Al Burulma .
Diizensizligi ﬁimax ﬂiort B1 Komsu Katlar Kesme ﬁtlanlr.n.n, Bir Ust Katln,.l(llon V.:.e
.. Kattaki Etkili Kesme Perdelerinin ZYiizey
Kontrolil Arasi Dayanim — — - —
15.112 14.554 0K . N i. Kat Etkili Kesme Alami [i+1. Kat Etkili Kesme Alani
Duzensizligi
. (Zayif Kat)
Kat Brit Alam Zbosluk Alanlan 84 61.32 OK
800 100 OK Herhangi Bir i. Kattaki Ortalama Goreli Kat
e B2 Komsu Katlar
Deprem Yiiklerinin, Diisey Tasyici Elemanlarina Arast Riitlik
& rasi Rijitli
A2 Doseme Giivenle Aktarilabilmesini Giiclendiren Yerel Dl J lisi (Ai(X)/hi)ort (8i1(X)/hiT)ort
i izlikleri uzensizligi
Sureksizlikleri Déseme Bosluklart B
(Yumusak Kat)
YOK 0K 0.07181 2.2502 NOT OK
Désemenin Diizlem ici Rijitlik Dayaniminda Ani | — N — — I
[ E_I:I |
Azalmalar —— —
I — [ |
YOK OK L -
I I L AL A
7 — B3 Tasiyiar Bl=. 3.6.2.4 (a) Bl 3.6.2.4 (1)
. L . Sistemin Disey | [— - I -
- | - - - - -
A3 Planda ay ay Elemanlarinin T -
_J i " . prus ] I
Cikintilar [ L — — Streksizligi :‘ - }_ |
Bulunmasi . L L 4L I 1L Y R
A3 tiind ditzensizlik durum: D= 3.6.2.4 (<) Biz. 3.6.2.4 (1)
ay > 0.2 Ly ve aym zamanda ay > 0.2 Ly
Herhangi Biri= YOK 0K
ax>0.2Lx = HAYIR ay>0.2Ly=HAYIR 0K
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Etkin goreli kat dtelemesi:
TBDY 2018 4.9.1 uyarinca; etkin goreli kat 6telemeleri, kat bazinda;
Ai = Ui — Ui-1 Denklem 178

olarak hesaplanirken, i. Kata ait kolon veya perdeler bazinda;

Gi = (R/I)*Ai Denklem 179

olarak hesaplanir. Hesaplanan bu “goreli kat Otelemeleri”, 6telemeyi smirlandirmak

amaciyla, belirli sinirlar dahilinde tutulur. Asagida verilen, sinirlandirma degerinin,

......

arttirilarak, deprem hesabi tekrarlanir:

A*Gi.max/hi < 0.008K Denklem 180

Formiilde yer alan,

A = Sae(T) DD-3 / Sae(T) DD-2 Denklem 181
K betonarme yapilar i¢in; 1, ¢elik yapilar icin; 0.5 olur.
Tiim bu formiilleri toparlarsak,

Ai,max (X) < 0.016K *hi*(I/R)*( Sae(T)x DD-2 / Sae(T)x DD-3) Denklem 182

bulunur.

Sae(T)x DD-2 = Sp1/Tx = 0.198/5.737 = 0.033 Denklem 183

Sae(T)y DD-2 = Sp1/Ty = 0.198/6.338 = 0.030 Denklem 184
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Sae(T)x DD-3 = Sp1/Tx = 0.081/5.737 = 0.014 Denklem 185
Sae(T)y DD-3 = Sp1/Ty = 0.081/6.338= 0.012 Denklem 186
Ai,max (X) < 0.016*3.5*(1/6)*( 0.033/ 0.014) = 0.022 Denklem 187
Ai,max (Y) <0.016*3.5*(1/8)*( 0.030/ 0.012) = 0.0175 Denklem 188
Etkin goreli kat Otelemelerine dair hesaplar ve sinirlandirmalar agagidaki gibi

bulunmustur:

Asagidaki tablolarda goriildiigii {izere, etkin goreli kat Otelemesi sinir sartini

arttirilarak, deprem hesaplarinin tekrar edilmesi gerekmektedir.

Fakat burada dikkat edilmesi gereken konu;

Ai,max (X) < 0.016K *hi*(I/R)*( Sae(T)x DD-2 / Sae(T)x DD-3) Denklem 189

Denklemindeki 0.016 katsayisi, arada derz bulunan duvarlar i¢indir. Bilindigi
tizere, kolonlar arasinda duvar derzsiz dolgu duvar olarak yapildiginda, o kesitteki,
Otelemeyi bir kisim engeller. Bu da 6telemenin daha diisiik ¢ikmasina neden olur. Derzli
bir duvar bulunmasi ise, dtelemenin engellenmedigi anlamina gelir. Bu durumda daha
yiiksek bir oteleme ¢ikar. Bu sebeple TBDY 2018 kapsaminda bu iki durum ayr1 ayri
degerlendirilmek suretiyle, derzsiz duvarlar i¢in katsay1 0.008; derzli duvarlar i¢in ise,
0.016 olarak alinmistir. Bu tez kapsaminda yapidaki duvarlar derzli kabul edilmis ve

katsay1 0.016 alinmustir.
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Tablo 131. Etkin Goreli Kat Otelemesi

Story50 EXP X 0.004521  0.004521  0.022 OK Story50 EYP Y 0.004255 0.004253 0.0175 OK
Story50 EXN X 0.004516 Story50 EYN Y 0.004251
Story49 EXP X 0.004586  0.004586  0.022 OK Story49 EYP Y 0.00435  0.00435 0.0175 OK
Story49 EXN X 0.004581 Story49 EYN Y 0.004348
Story48 EXP X 0.004651  0.004651  0.022 OK Story48 EYP Y 0.004478 0.004478 0.0175 OK
Story48 EXN X 0.004645 Story48 EYN Y 0.004476
Storyd7 EXP X 0.004727  0.004727  0.022 OK Storyd7 EYP Y 0.004633 0.004633 0.0175 OK
Storyd7 EXN X 0.004722 Story47 EYN Y 0.004632
Story46 EXP X 0.004812 0.004812  0.022 OK Storyd6 EYP Y 0.004808 0.004808 0.0175 OK
Story46 EXN X 0.004806 Storyd6 EYN Y 0.004806
Story45 EXP X 0.004502  0.004902  0.022 OK Story45 EYP Y 0.004994 0.004994 0.0175 OK
Story45 EXN X 0.004897 Story45 EYN Y 0.00439953
Story44 EXP X 0.004995  0.004995  0.022 OK Story44 EYP Y 0.005186 0.005186 0.0175 OK
Story44 EXN X 0.00499 Story44 EYN Y 0.005185
Story43 EXP X 0.005089 0.005089  0.022 OK Story43 EYP Y 0.005378  0.005379 0.0175 OK
Story43 EXN X 0.005084 Story43 EYN Y 0.005377
Story42 EXP X 0.005181  0.005181  0.022 OK Story42 EYP Y 0.005567 0.005567 0.0175 OK
Story42 EXN X 0.005176 Story42 EYN Y 0.005565
Story41 EXP X 0.00527 0.00527 0.022 OK Story41 EYP Y 0.005747 0.005747 0.0175 OK
Story41 EXN X 0.005265 Story41 EYN Y 0.005745
Story40 EXP X 0.005354 0.005354  0.022 OK Storyd0 EYP Y 0.005915 0.005915 0.0175 OK
Story40 EXN X 0.005348 Story40 EYN Y 0.005914
Story39 EXP X 0.00543 0.00543 0.022 OK Story39 EYP Y 0.006068 0.006068 0.0175 OK
Story39 EXN X 0.005425 Story39 EYN Y 0.006066
Story38 EXP X 0.005497  0.005497  0.022 OK Story38 EYP Y 0.0062 0.0062  0.0175 OK
Story38 EXN X 0.005492 Story38 EYN Y 0.006198
Story37 EXP X 0.005553  0.005553  0.022 OK Story37 EYP Y 0.006308 0.006308 0.0175 OK
Story37 EXN X 0.005548 Story37 EYN Y 0.006306
Story36 EXP X 0.005601 0.005601  0.022 OK Story36 EYP Y 0.006391 0.006391 0.0175 OK
Story36 EXN X 0.005596 Story36 EYN Y 0.006389
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Story35
Story35
Story34
Story34
Story33
Story33
Story32
Story32
Story31
Story31
Story30
Story30
Story29
Story29
Story28
Story28
Story27
Story27
Story26
Story26
Story2s
Story2s
Story24
Story24
Story23
Story23
Story22
Story22
Story21
Story21
Story20
Story20
Storyl9
Storyls

Mo oM oM oMM MM K MM MM K MKMX®KX»MKM®KX¥MK®KMK®XMK®K®K®K®HK

0.005565
0.005564
0.005604
0.005595
0.005624
0.00562
0.00564
0.005635
0.005647
0.005643
0.005646
0.005642
0.005635
0.00563
0.005612
0.005607
0.005574
0.005565
0.005539
0.005536
0.005358
0.005354
0.005323
0.00532
0.005255
0.005252
0.0051839
0.005136
0.005118
0.005115
0.005041
0.005038
0.004558
0.004954

Tablo 132. Etkin Goreli Kat Otelemesi

Story35
Story35
Story34
Story34
Story33
Story33
Story32
Story32
Story31
Story31
Story30
Story30
Story29
Story29
Story28
Story28
Story27
Story27
Story26
Story26
Story2s
Story2s
Story24
Story24
Story23
Story23
Story22
Story22
Story21
Story21
Story20
Story20
Storyl9
Storyls
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0.006365
0.006363
0.006422
0.006421
0.006471
0.006469
0.006514
0.006513
0.006548
0.006546
0.006565
0.006567
0.006573
0.006572
0.006557
0.006556
0.006514
0.006513
0.006457
0.006456
0.006206
0.006204
0.006157
0.006156
0.006087
0.006085
0.006028
0.006027
0.005572
0.005971
0.005916
0.005915
0.005857
0.005856




Tablo 133. Etkin Goreli Kat Otelemesi

Storyls EXP ® 0.004866 0.00487 0.022 OF Storyls EYP Y 0.005792 opoos7e2 | 0.0175 O
Storyls EXM ® 0.004863 Storyls EYM ¥ 0.005791
Storyl7 EXP ® 0.004765 0.00477 0.022 O Storyl7 EYP ¥ 0.005721 000572 0.0175 OK
Storyl?y EXM ® 0.004762 Storyl7y EYM ¥ 0.00572
Storyls EXP ® 0.004554 0.00455 0.022 O Storyle EYP ¥ 0.00554 o.00s564 | 00175 oK
Storyls EXM ® 0.004551 Storyle EYM ¥ 0.005638
Storyls EXP ® 0.004532 0.00453 0.022 O Storyls EYP ¥ 0.005547 | D.00555 0.0175 OK
Storyls EXM ® 0.004529 Storyls EYM ¥ 0.005546
Storyla EXP ® 0.004397 0.0044 0.022 O Storyld EYP ¥ 0.00544 o.00544 | 00175 oK
Storyld EXM ® 0.004394 Storyld EYM Y 0.005439
Storyl3 EXP ® 0.004247 0.00425 0.022 O Storyl3 EYP ¥ 0.005316 000532 0.0175 OK
Storyl3 EXM ® 0.004245 Storyl3 EYM ¥ 0.005315
Storyl2 EXP ® 0.00408 0.00408 0.022 O Storyl2 EYP ¥ 0.005168 000517 0.0175 OK
Storyl2 EXM ® 0.004077 Storyl2 EYM ¥ 0.005167
Storyll EXP ® 0.003914 0.00391 0.022 O Storyll EYP ¥ 0.005018  0.00502 0.0175 OK
Storyll EXM ® 0.003911 Storyll EYM ¥ 0.005017
Storyl0 EXP X 0.003639 0.00364 0.022 Ok Storyl0 EYP Y 0.004717  0.00472 0.0175 OK
Storyl0 EXM ® 0.003637 Storyl0 EYM ¥ 0.004716
Storyg EXP o 0.00345 0.00345 0.022 OK Storyg EYP Y 0.004542 | p.00as54 00175 O
Storyg EXM ® 0.003448 Storyg EYM ¥ 0.004541
Storyg EXP ® 0.003215 0.00322 0.022 OE Storyg EYP Y 0.0043153 0.00431 0.0175 OK
Storys EXM ® 0.003212 Storys EYM ¥ 0.004312
Story7 EXP ® 0.002961 0.00296 0.022 O Story7? EYP ¥ 0.004058 owo0a0s  0.0175 oK
Story7 EXM ® 0.002959 Story7? EYM ¥ 0.004057
Storye EXP ® 0.002681 0.00268 0.022 O Storye EYP ¥ 0.00376 o.oo37e 00175 O
Storye EXM X 0.002679 Storye EYM Y 0.00376
Storys EXP ® 0.00237 0.00237 0.022 O StoryS EYP ¥ 0.003407  0.00341 0.0175 OK
Storys EXM ® 0.002369 Storys EYM ¥ 0.003406
Storyd EXP ® 0.002024 0.00202 0.022 O Story4 EYP ¥ 0.002979  opwoozos  0.0175 OK
Storyd EXM ® 0.002022 Storya EYM ¥ 0.002978
Story3 EXP ® 0.001632 0.00163 0.022 O Story3 EYP Y 0.00245 0.00245 0.0175 OK
Story3 EXM ® 0.001631 Story3 EYM ¥ 0.0024a5
Story2 EXP ® 0.001189 0.00119 0.022 O Story2 EYP ¥ 0.001787  owo01792 | 0.0175 OK
Story2 EXM ® 0.001188 Story2 EYM ¥ 0.001787
Storyl EXP X 0.000611 0.00051 0.022 OK Storyl EYP Y 0.000862 | 000085 001735 O
Storyl EXM ® 0.00051 Storyl EYM ¥ 0.000862
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Ikinci mertebe etkilerinin kontrolii:

TBDY 2018 4.9.2 uyarinca, ikinci mertebe gosterge degeri,

0.,i = Aiort * 2Wk / Vi * hi Denklem 190

b

olarak hesaplanir. Yapidaki tiim katlar i¢in bulunan “ikinci mertebe gosterge degeri’

maksimumu, TBDY 2018 4.9.2.2 uyarinca, su degeri saglamak zorundadir:

02,max < 0.12*D/Ch*R Denklem 191

- Ch = kompozit kolonlu ve ¢elik yapilar i¢in, 1; betonarme yapilar i¢in, 0.5

alinmistir.

Eger bu kosul saglanamaz ise, gozoniine alinan dogrultudaki (X veya Y) tim i¢

kuvvetler, B2 katsayisi ile ¢arpilarak, arttirilmistir:

B> = 0.88+ (Ch*R/D)* 02,max > 1 Denklem 192

veya tastyict sistem rijitlik ve/veya dayanimu arttirilarak, deprem hesabi tekrarlanabilir.

Yapiya ait ikinci mertebe etkilerinin kontrolleri, asagida verilmistir:
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Tablo 134. ikinci Mertebe Etkileri

Story50 EXP X 0.004318 0.004318 25817.22 3500  -46852.1 -6.79822E-07 0.05 0K Story50 EYP Y 0.004029 0.004029 25817.22 3500 -46852.1 -6.34322t-07  0.045 0K
Story50 EXN X 0.004313 StoryS0 EYN Y 0.004027
Story49 EXP X 0.004435  0.004435 25955.04 3500  -46852.1 -7.0197E-07 0.05 0K Story49 EYP Y 0.004177 0.004177 25955.04 3500 -46852.1 -6.61134E-07  0.045 04
Storyd9 EXN X 0.00443 Story49 EYN Y 0.004175
Story48 EXP X 0.004528  0.004528 125855.04 3500  -46852.1 -7.1669E-07 0.05 0K Story48 EYP Y 0.004341 0.004341 25855.04 3500 -46852.1 -6.87082E-07  0.045 0K
Story48 EXN X 0.004523 Story48 EYN Y 0.004339
Storyd7 EXP X 0.004639  0.004633 25955.04 3500  -46852.1 -7.34259E-07 0.05 0K Storyd7 EYP Y 0.004537 0.004537 25955.04 3500 -46852.1 -7.18115E-07  0.045 04
Storyd7 EXN X 0.004634 Storyd7 EYN Y 0.004536
Storyd6 EXP X 0.004762  0.004762 25955.04 3500  -46852.1 -7.53728E-07 0.05 014 Storyd6 EYP Y 0.004753  0.004753 25955.04 3500 -46852.1 -7.52303E-07  0.045 0K
Story46 EXN X 0.004757 Story4d6 EYN Y 0.004752
Storyd5 EXP X 0.004892  0.004892 25855.04 3500  -46852.1 -7.74304E-07 0.05 0K Storyd5 EYP Y 0.004981 0.004981 25955.04 3500 -46852.1 -7.88381E-07  0.045 0K
Storyd5 EXN X 0.004887 Storyd5 EYN Y 0.004979
Story44d EXP X 0.005027  0.005027 25955.04 3500  -46852.1 -7.95672E-07 0.05 oK Story44 EYP Y 0.005214 0.005214 25955.04 3500  -46852.1 -8.2527E-07 0.045 04
Story44 EXN X 0.005022 Story44 EYN Y 0.005212
Storyd3 EXP X 0.005165  0.005165 25855.04 3500  -46852.1 -8.17514E-07 0.05 0K Storyd3 EYP Y 0.005447 0.005447 25855.04 3500  -46852.1 -8.62149E-07  0.045 0K
Story43 EXN X 0.00516 Storyd3 EYN Y 0.005445
Story42 EXP X 0.005302 0.005302 25955.04 3500  -46852.1 -B.39199E-07 0.05 OK Story42 EYP Y 0.005676  0.005676 25955.04 3500 -46852.1 -B.98395E-07  0.045 (04
Storyd2 EXN X 0.005298 Storyd2 EYN Y 0.005674
Story41 EXp X 0.005438  0.005438 25955.04 3500  -46852.1 -8.60725E-07 0.05 oK Storyd1 EYP Y 0.005897 0.005897 25955.04 3500 -46852.1 -9.33375E-07  0.045 0K
Story41 EXN X 0.005433 Storydl EYN Y 0.005895
Storyd0 EXP X 0.005563  0.005569 25855.04 3500  -46852.1 -8.81458E-07 0.05 0K Story40 EYP Y 0.006108 0.006108 25855.04 3500  -46852.1 -9.66772E-07  0.045 0K
Storyd0 EXN X 0.005564 Story40 EYN Y 0.006106
Story39 EXP X 0.005694  0.005694 25955.04 3500  -46852.1 -9.01244E-07 0.05 014 Story39 EYP Y 0.006305 0.006305 25955.04 3500 -46852.1 -9.97953E-07  0.045 014
Story39 EXN X 0.005683 Story39 EYN Y 0.006303
Story38 EXP X 0.005812  0.005812 25855.04 3500  -46852.1 -9.19921E-07 0.05 0K Story38 EYP Y 0.006486 0.006486 25955.04 3500  -46852.1 -1.0266E-06 0.045 0K
Story38 EXN X 0.005807 Story38 EYN Y 0.006485
Story37 EXP X 0.005917 0.005917 25955.04 3500  -46852.1 -9.36541E-07 0.05 OK Story37 EYP Y 0.006645 0.006645 25955.04 3500 -46852.1 -1.05177E-06  0.045 0K
Story37 EXN X 0.005912 Story37 EYN Y 0.006643
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Tablo 136. ikinci Mertebe Etkileri

Story21 EXP X 0.006448 0.006448 261745 3500 -46852.1 -1.02922t-06  0.05 0K Story21 EYP Y 0.007628 0.007628 261745 3500 -46852.1 -L.21757E-06  0.045 0K
Story21 EXN X 0.006443 Story21 EYN Y 0.007627
Story20 EXP X 0.006278 0.006278 261745 3500 -46852.1 -1.00208E-06  0.05 0K Story20 EYP Y 0.00744 0.00744 261745 3500 -46852.1 -L.18756E-06  0.045 0K
Story20 EXN X 0.006274 Story20 EYN Y 0.007439
Story19 EXP X 0.006246 0.006246 261745 3500 -46852.1 -9.96974t-07  0.05 0K Story19 EYP Y 0.00743 0.00743 261745 3500 -46852.1 -1.18586E-06  0.045 0K
Story19 EXN X 0.006242 Story19 EYN Y 0.007429
Story18 EXP X 0.006165 0.006165 261745 3500  -46852.1 -9.84045E-07  0.05 0K Story18 EYP Y 0.007376 0.007376 261745 3500 -46852.1 -L17734E-06  0.045 0K
Story18 EXN X 0.006161 Story18 EYN Y 0.007375
Storyl7 EXP X 0.006073 0.006073 261745 3500  -46852.1 -9.6936E-07 0.05 0K Storyl7 EYP Y 0.007317 0.007317 261745 3500 -46852.1 -L.16792E-06  0.045 0K
Storyl7 EXN X 0.006069 Storyl7 EYN Y 0.007315
Story16 EXP X 0.005968 0.005968 261745 3500 -46852.1 -9.526E-07 0.05 0K Story16 EYP Y 0.007248 0.007248 261745 3500 -46852.1 -L.15681E-06  0.045 0K
Story16 EXN X 0.005964 Story16 EYN Y 0.007246
Story15 EXp X 0.005849 0.005849 261745 3300 -46B52.1 -9.33605E-07  0.05 0K Storyls EYP Y 0.007168 0.007168 261745 3500 -46852.1 -L14414E-06  0.045 0K
Story15 EXN X 0.005845 Story15 EYN Y 0.007166
Story14 EXp X 0.005713 0.005713 261745 3500 -46B52.1 -9.11897E-07  0.05 0K Story14 EYP Y 0.007074 0.007074 261745 3500 -46852.1 -1.12914E-06  0.045 0K
Storyld EXN X 0.005709 Story14 EYN Y 0.007073
Story13 EXP X 0.005558  0.005558 261745 3500 -46852.1 -8.871576-07  0.05 0K Story13 EYP Y 0.006963 0.006963 261745 3500 -46852.1 -L11142E-06  0.045 0K
Story13 EXN X 0.005554 Story13 EYN Y 0.006962
Story12 EXP X 0.005383 0.005383 261745 3500 -46852.1 -8.58223t-07  0.05 0K Story12 EYP Y 0.006833 0.006833 261745 3500 -46852.1 -L.0S067E-06  0.045 0K
Story12 EXN X 0.00538 Story12 EYN Y 0.006832
Story11 EXP X 0.005186 0.005186 261745 3500  -46852.1 -8.27779t-07  0.05 0K Story11 EYP Y 0.006679 0.006679 261745 3500 -46852.1 -L.06GO9E-06  0.045 0K
Story11 EXN X 0.005182 Storyll EYN Y 0.006678
Story10 EXP X 0.00493 0.004963 274545 3500 -46852.1 -8.30924t-07  0.05 0K Story10 EYP Y 0.006495 0.006435 274545 3500 -46852.1 -108742t-06  0.045 0K
Story10 EXN X 0.004959 Story10 EYN Y 0.006494
Story3 EXP X 0.004711 0.004711 274545 3500  -46852.1 -7.88733E-07  0.05 0K Storyd EYP Y 0.006276 0.006276 274545 3500 -46852.1 -L0S075E-06  0.045 0K
Story3 EXN X 0.004708 Story9 EYN Y 0.006275
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Tablo 137. ikinci Mertebe Etkileri

Stony8 P o 000427 Q00827 274545 - 300 68511 -TALIBSEDT 005 0k Stond Bp Yo 0006012 0006012 27545 3500 468521 -L0OESSE06 Q045 K
Stony8 EXN 00042 Story8 EWN Y 0.006011
Story? 20 X 000406 Q0006 274545 3500 468521 -GBTMIEDT (05 K Stony? Bp Yoo 0005632 0005692 27545 300 468521 9520707 QM5 K
Stary? EXN X 0004103 Story? EYN Yo 0.005691
Staryb 20 o 0003743 Q003743 274545 300 635l -G.2R6TEDT (.05 0F  Stoyd Bp Voo 0005300 0005301 2MAAS  H00 desll BATRLSE0T QM K
Storyb BXN 000374 Story EWN Yoo 00053
Stary P o 0003332 0003332 24545 300 68511 5578607 005 0k Stons BP Yoo 000482 000482 TMNAS 300 6851l -BOGSR2E07 0045 K
Staryd EXN o 000533 Storys EWN Yo 0.004818
Storyd P X 0002863 0002863 274545 300 68521 -ATSIMEDT 005 0k Stord Bp Voo 000421 0004221 TMAAS 300 468520 -TORRSSED7 Q045 K
Storyd EXN X 0002861 Storyd EWN LI 11121
Story3 0 X 0002325 Q002325 274345 300 dedsl -BAGEDT 005 0F  Stony3 BP Yoo 0003466 000346 20345 H00 62l -nA0E07 QM4 K
Stary3 EXN o 0003 Story3 EMN Yo 0003466
Stry? 30 o 000167 000167 274545 300 6851l -LTSASER07 005 0F St Bp Voo 000251 0002431 TMAAS  BH00 -68ll 4033607 0045 K
Stary2 EXN X 0001668 Story2 EWN Yo 0004
Staryl P X 0000742 0000742 274545 300 468521 -LMADBEDT 005 0k Stonl Bp Yo 0001018 000018 M543 300 468521 -LTOATTEDT Q045 K
Storyl EXN X 000074 Storyl EWN Yo 000108

341



Kirislerin boyutlandirilmast;

Kiriglerin boyut ve donatilarinin net tayini ve TS 500 ve TBDY 2018 uyarinca
saglamas1 gereken kosullara iliskin olusturulan excellerin goriintiileri asagida

verilmistir. Boyutlandirma, donat1 ve kontroller, siinek kiris olacak sekilde yapilmistir.

Tablo 138. Kirisg, Boyutlandirma Tiirii

Elemanin Boyutlandinlma Tarl

Kirigler Nd fck

Kl 35 30

K2 35 50
K3 35 50
K4 35 50
K5 33 50
K6 35 50
K7 35 50
K8 35 50
K9 35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
35 50
33 20
35 50
35 50
35 50
35 50

342



Tablo 139. Kiris, Dengeli Kirtlma Kontrolii

) P » Faydal ) . Basing Blogu Dengeli Kinlma Dengeli Kinlma  |Dengeli Kinlma Aninda
Kirigler Tasénm Momenti: me Kesme - Kirs Geniglg: Kmi_ " Egt?n Vikseklik:h- | fck|fyk (Mpa) Etriye Al s K Derinligi AnindaTerafsiz  |AnindaBasingBlogu| BasingBlojunSimr | cmax | NOT
Md (Nmm) Kuvveti: vd (N) bw Yoksekligi:h | Ortdsi: d' (mm) e o o
d'=d a ¢ | EkseninDerinlifi:ch | Derinligi: as Derinligi: amax
K1 13534830 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,83844 | 0,9364 5350,8403361 468,2142857 262,6470588 308,9965| OK
K2 13534831 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,33844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9905 | OK
K3 13534832 109273,6 600 1000 30 950 50 500 100 0,001764 | 0,83844 | 0,9864 530,8403361 468,2142857 202,6470588 3089965 | OK
K4 13534833 109273,6 600 1000 50 950 50 500 100 0,001764 | 0,83844 | 0,9864 530,8403361 468,2142857 202,6470588 308,965 | OK
K5 13534834 109275,6 600 1000 50 550 50 500 100 0,001764 | 0,83844 | 0,9864 530,8403361 468,2142857 202,6470588 308,9965| OK
Kb 13534835 109275,6 600 1000 50 550 50 500 100 0,001764 | 0,83844 | 0,9864 530,8403361 468,2142857 202,6470588 308,9965| OK
K7 13534836 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,83844 | 0,9364 5350,8403361 468,2142857 262,6470588 308,9965| OK
K8 13534837 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,83844 | 0,9864 550,8403361 468,2142857 262,6470588 308,9965| OK
K9 13534838 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,83844 |0,986401|  550,8403361 468,2142857 262,6470588 308,9965 | OK
K10 13534839 109275,6 600 1000 30 950 30 500 100 0,001764 | 0,838441 | 0,986401 550,8403361 468,2142857 262,6470588 3089965 | OK
K11 13534840 109273,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401 530,8403361 468,2142857 202,6470588 3089965 | OK
K12 13534841 109273,6 600 1000 50 950 50 500 100 0,001764 | 0,838441 | 0,586401 530,8403361 468,2142857 202,6470588 308,965 | OK
K13 13534842 109275,6 600 1000 50 550 50 500 100 0,001764 | 0,838441 | 0,586401 530,8403361 468,2142857 202,6470588 308,9965| OK
K14 13534843 109275,6 600 1000 50 550 50 500 100 0,001764 | 0,838441 | 0,586401 530,8403361 468,2142857 202,6470588 308,9965| OK
K15 13534844 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838441 | 0,986401 550,8403361 468,2142857 262,6470588 308,9965 | OK
K16 13534845 109273,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401 530,8403361 468,2142857 202,6470588 3089965 | OK
K17 13534846 109273,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986401 530,8403361 468,2142857 202,6470588 308,965 | OK
K18 13534847 109273,6 600 1000 50 550 50 500 100 0,001764 | 0,838441 | 0,586401 530,8403361 468,2142857 202,6470588 308,965 | OK
K19 13534843 109275,6 600 1000 50 550 50 500 100 0,001764 | 0,838441 | 0,586401 530,8403361 468,2142857 202,6470588 308,9965| OK
K20 13534849 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838441 | 0,986401 5350,8403361 468,2142857 262,6470588 308,9965| OK
K21 13534850 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838441 | 0,986401 550,8403361 468,2142857 262,6470588 308,9965| OK
K22 13534851 109275,6 600 1000 20 950 30 500 100 0,001764 | 0,538441 | 0,986401 550,8403361 468,2142857 262,6470588 3089965 | OK
K23 13534852 109275,6 600 1000 50 930 30 500 100 0,001764 | 0,838441 | 0,986402 550,8403361 468,2142857 262,6470588 3089965 | OK
K24 13534833 109273,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986402 530,8403361 468,2142857 202,6470588 3089965 | OK
K25 13534834 109273,6 600 1000 30 950 50 500 100 0,001764 | 0,838441 | 0,986402 530,8403361 468,2142857 202,6470588 3089965 OK
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Denge Durumunda

Tablo 140. Kiris, Donat1 Alani

Denge Durumunda Tasarim Basing Tasarim Momentinden Kalan Denge Durumu Tasarim Momenti ile Olusan . . .
Kirigler | Beton Blogundaki EEEm BI_c»éunEl_n Momentinden Donatisindaki Moment Mds igin Gerekli Donati LeE IR Farktan Cekme Bilgesine 'I-Ia\re Gekme Bolgesindeki Toplam
Tasiyabilecegi . . , Cekme Donati Alan: . Donatl Alani: As
Kuwvet: Fc —— Kalan Moment: Mds Gerilme: Os' Alani (Basing Bdlgesi): As fos Edilecek Donati Alani: As2

K1 4465000 3655390441 -3641855611 -29813,02678 135,7267354 10269,5 -9306,90434 962,5356603
K2 4465000 3655390441 -3641855610 -29813,02453 135,7267456 10269,5 -9306,904337 962,53506029
K3 4465000 3655390441 -3641855609 -29813,02228 135,7267558 10269,5 -9306,904335 962,5350054
K4 4465000 3655390441 -3641855608 -29813,02003 135,7267006 10269,5 -9306,904332 962,535608
K5 4465000 3655390441 -3641855607 -29813,01779 135,7267762 10269,5 -9306,964329 962,5356705
Ko 4465000 3655390441 -3641855606 -29813,01554 135,7267804 10269,5 -9306,904327 962,5356731
K7 4465000 3655390441 -3641855605 -29813,01329 135,7267966 10269,5 -9306,904324 962,5356757
K8 4465000 3655390441 -3641855604 -29813,61104 135,7268068 10269,5 -9306,964322 962,5356782
K9 4465000 3655390441 -3641855603 -29813,60879 135,726817 10269,5 -9306,964319 962,5356808
K10 4465000 3655390441 -3641855602 -29813,60655 135,7268272 10269,5 -9306,964317 962,5356833
K11 4465000 3655390441 -3641855601 -29813,6043 135,7268374 10269,5 -9306,964314 962,5356859
K12 4465000 3655390441 -3641855600 -29813,60205 135,7268476 10269,5 -9306,964312 962,5356884
K13 4465000 3655390441 -3641855599 -29813,5998 135,7268578 10269,5 -9306,964309 962,535691
K14 4465000 3655390441 -3641855598 -29813,59755 135,726868 10269,5 -9306,964306 962,5356935
K15 4465000 3655390441 -3641855597 -29813,59531 135,7268782 10269,5 -9306,964304 962,5356961
K16 4465000 3655390441 -3641855596 -29813,59306 135,7268884 10269,5 -9306,964301 962,5356987
K17 4465000 3655390441 -3641855595 -29813,59081 135,7268986 10269,5 -9306,964299 962,5357012
K18 4465000 3655390441 -3641855594 -29813,58856 135,7269088 10269,5 -9306,964296 962,5357038
K19 4465000 3655390441 -3641855593 -29813,58631 135,726919 10269,5 -9306,964294 962,5357063
K20 4465000 3655390441 -3641855592 -29813,58407 135,7269292 10269,5 -9306,964291 962,5357089
K21 4465000 3655390441 -3641855591 -29813,58182 135,7269394 10269,5 -9306,964289 962,5357114
K22 4465000 3655390441 -3641855590 -29813,57957 135,7269496 10269,5 -9306,964286 962,535714
K23 4465000 3655390441 -3641855589 -29813,57732 135,7269598 10269,5 -9306,964283 962,5357165
K24 4465000 3655390441 -3641855588 -29813,57507 135,72697 10269,5 -9306,964281 962,5357191
K25 4465000 3655390441 -3641855587 -29813,57283 135,7269802 10269,5 -9306,964278 962,5357217
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Tablo 141. Kiris, Dengeli Kir1lma Kontrolii

) . _— o Faydal ) . Basing Blogu Dengeli Kirllma Dengeli Kinlma ~ {Dengeli Kinlma Aninda
- Tasanm Momenti: | Tasanm Kesme | Kirig Genigligi: Kirig Beton ) Etriye Aralig: s e . .
Kirigler ) . L Yilkseklik: h- fek  |fyk (Mpa) K Derinligi Aninda Tarafsiz  [Aninda Basing Blogu|  Basing Blogun Sinir Cmax NOT
Md (Nmm) Kuvveti: Vd [N) bw Yiksekligi: h | Ortdsi: d' (mm) ) I o L
d'=d a c Eksenin Derinligi: cb Derinligi: ab Derinligi: amax

K26 13534855 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 oK
K27 13534856 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 oK
K28 13534857 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K29 13534858 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 OK
K30 13534859 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 2626470588 308,9565 OK
K31 13534860 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K32 13534861 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 OK
K33 13534862 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K34 13534863 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 OK
K35 13534864 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986402 550,8403361 468,2142857 262,6470588 308,9965 0K
K36 13534865 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 OK
K37 13534866 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 0K
K38 13534867 109275,6 600 1000 50 950 30 300 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9565 OK
K33 13534868 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 0K
K40 13534869 109275,6 600 1000 50 950 30 300 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9565 OK
K41 13534870 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838442 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 oK
K42 13534871 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 OK
K43 13534872 109275,6 600 1000 50 950 30 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 OK
K44 13534873 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 OK
K45 13534874 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965| OK
K46 13534875 1092756 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 2626470588 308,9565 OK
K47 13534876 1092756 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 2626470588 308,9565 oK
K48 13534877 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,9965 oK
K49 13534878 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986403 550,8403361 468,2142857 262,6470588 308,3565 oK
K50 13534879 109275,6 600 1000 50 950 50 500 100 0,001764 | 0,838443 | 0,986404 550,8403361 468,2142857 2626470588 308,9565 OK
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Denge Durumunda

Tablo 142. Kiris, Donat1 Alani

Denge Durumu

Denge Durumunda Tasanm Basing Tasarim Momentinden Kalan Tasarim Momenti ile Olusan
g iici Z ekme Bolgesindeki Toplam
Kirigler | Beton Blogundaki Beton Bl_ogunfl_n Momentinden Donatisindaki Moment Mds icin Gerekli Donati [l B @ Farktan Cekme Bilgesine ilave ¢ & P
Tasiyabilecegi B . Alani (Basing Bolgesi): As' Cekme Donat Alan: Edilecek Donat Alan: As3 Donat Alani: As
Kuvvet: Fc Moment: Mdc Kalan Moment: Mds Gerilme: OS ¢ Bolgesi): el :

K26 4465000 3655390441 -3641855586 -29813,57058 135,7269504 102689,5 -9306,964275 962,5357242
K27 4465000 36553950441 -3641855585 -29813,56833 135,7270006 10269,5 -9306,964273 962,5357268
K28 4465000 36553950441 -3641855584 -29813,56608 135,7270108 10269,5 -9306,964271 962,5357293
K29 4465000 36553950441 -3641855583 -29813,56383 135,727021 10269,5 -9306,964268 962,5357319
K30 4465000 3655390441 -3641855582 -29813,56159 135,7270312 10265,5 -9306,964266 962,5357344
K31 4465000 36553950441 -3641855581 -29813,55934 135,7270414 10269,5 -9306,964263 962,535737
K32 4465000 36553950441 -3641855580 -29813,55709 135,7270516 10269,5 -9306,96426 962,5357395
K33 4465000 3655390441 -3641855579 -29313,55484 135,7270618 10269,5 -9306,964258 962,5357421
K34 4465000 3655390441 -3641855578 -29813,55259 135,727072 10268,5 -9306,964255 962,5357447
K35 AA65000 3655390441 -3641855577 -29313,55035 135,7270821 10265,5 -9306,964253 962,5357472
K36 4465000 36553950441 -3641855576 -29813,5481 135,7270923 10269,5 -9306,96425 962,5357498
K37 4465000 3655390441 -3641853575 -29813,54585 135,7271025 10269,5 -9300,964248 962,5357323
K38 4465000 3655390441 -3641855574 -29813,5436 135,7271127 10268,5 -9306,964245 962,5357549
K39 4465000 3655390441 -3641855573 -29813,54135 135,7271229 10268,5 -9306,964243 962,5357574
K40 4465000 36553950441 -3641855572 -29813,53911 135,7271331 10269,5 -9306,96424 962,53576

K41 4465000 36553950441 -3641855571 -29813,53686 135,7271433 10269,5 -9306,964237 962,5357625
K42 4465000 3655390441 -3641855570 -29813,53461 135,7271535 10268,5 -9306,964235 962,5357651
K43 4465000 36553950441 -3641855569 -29813,53236 135,7271637 10269,5 -9306,964232 962,5357677
K44 4465000 36553950441 -3641855568 -29813,53011 135,7271739 10269,5 -9306,96423 962,5357702
K45 4465000 3655350441 -3641855567 -29813,52786 135,7271841 102659,5 -9306,964227 962,5357728
K6 4465000 3655390441 -3641855566 -29813,52562 135,7271943 102689,5 -9306,964225 962,5357753
K47 4465000 36553950441 -3641855565 -29813,52337 135,7272045 10269,5 -9306,964222 962,5357779
K48 4465000 36553950441 -3641855564 -29813,52112 135,7272147 10269,5 -9306,96422 962,5357804
K49 4465000 36553950441 -3641855563 -29813,51887 135,7272249 10269,5 -9306,964217 962,535783

K50 4465000 36553950441 -3641855562 -29813,51662 135,7272351 10269,5 -9306,964214 962,5357855
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Tablo 143. Kiris, Boyuna Donat1 Oran1 Kontrolleri

i Ust Siir Donati Orani: pmax 5
Alt Sinir Donati Kontrolleri: p=As/bdw Danatl Sinir Oran: p-p'<=pmax Dengeli donati orant: pb
Kirigler Cekme donatisi orani: p Basing donatisi arani: p'

p As bw d Pmin fetd fyd As bw d p A's bw d p' p-p' Pmax k1 k3 fed fyd ph

K1 |0,001689 |962,5357| 600 950 |0,003036 | 1,649916 (434,7826| 0K |962,5357| 600 950 | 0,001689 | 135,7267 | 600 950 |0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K2 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 | 0,001689 | 135,7267 | 600 950 | 0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K3 ] 0,001689|962,5357| 600 950 |0,003036 | 1,649316 |434,7826| 0K |962,2357| 600 350 |0,001689 | 135,7268 | 600 950 |0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K4 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| OK |962,5357| 600 950 | 0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 |434,7826 0,02645

K5 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 | 0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

Ko | 0,001689|962,5357| 600 950 |0,003036 | 1,649316 |434,7826| 0K |962,2357| 600 350 |0,001689 | 135,7268 | 600 950 |0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K7 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| OK |962,5357| 600 950 | 0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 |434,7826 0,02645

K8 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 | 0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K9 ]0,001689|962,5357| 600 950 |0,003036 | 1,649316 |434,7826| 0K |962,2357| 600 350 |0,001689 | 135,7268 | 600 950 |0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K10 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| OK |962,5357| 600 950 | 0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 |434,7826 0,02645

K11 |0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 | 0,001689 | 135,7268 | 600 950 | 0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K12 |0,001683 | 962,5357| 600 950 |0,003036 | 1,649316 |434,7826| 0K |962,2357| 600 350 |0,001689 | 135,7268 | 600 950 |0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K13 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| OK |962,5357| 600 950 | 0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 |434,7826 0,02645

K14 |0,001683 | 962,5357| 600 950 |0,003036 | 1,649316 |434,7826| 0K |962,2357| 600 350 |0,001689 |135,7269 | 600 950 |0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K15 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 (434,7826| OK |962,5357| 600 950 | 0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K16 |0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| OK |962,5357| 600 950 | 0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 |434,7826 0,02645

K17 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 | 0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K18 |0,001683 | 962,5357| 600 950 |0,003036 | 1,649316 |434,7826| 0K |962,2357| 600 350 |0,001689 |135,7269 | 600 950 |0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K19 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| OK |962,5357| 600 950 | 0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 |434,7826 0,02645

K20 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 | 0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K21 |0,001683 | 962,5357| 600 950 |0,003036 | 1,649316 |434,7826| 0K |962,2357| 600 350 |0,001689 |135,7269 | 600 950 |0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K22 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| OK |962,5357| 600 950 | 0,001689 | 135,7269 | 600 950 | 0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 |434,7826 0,02645

K23 | 0,001689 | 962,5357| 600 950 |0,003036 | 1,649916 |434,7826| 0K |962,5357| 600 950 | 0,001689 | 135,727 | 600 950 | 0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K24 |0,001683 | 962,5357| 600 950 |0,003036 | 1,649316 |434,7826| 0K |962,2357| 600 350 |0,001689| 135,727 | 600 950 |0,000238 | 0,001451 | 0,001435 | OK 0,7 0,85 |33,33333 | 434,7826 0,02645

K25 |0,001689 | 962,5357 | 600 950 |0,003036 | 1,649916 |434,7826| OK  |962,5357| 600 950 | 0,001689 | 135727 | 600 950 |0,000238 | 0,001451|0,001435 | OK 0,7 0,85 |33,33333 | 4347826 0,02645

347



Tablo 144. Kiris, Boyuna Donat1 Oran1 Kontrolleri

: (st Sinir Donati Orani: Pmax .
Kirisler AltSimir Donats Kontroller: p=As/bdw Cekme donatisi orani: p Basing donatisi orani: 0' BT T e Dengeli donats orani: pb
1] As bw d pmin fetd fyd As bw d 1] A's bw d p' p-p' pmax k1 k3 fed fyd pb
K26 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 0K 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K27 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K28 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 0K 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 0K 0,7 0,85 | 33,3333 | 434,783 0,02645
K29 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 0K 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K30 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K31 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 0K 0,7 0,85 33,3333 | 434,783 0,02645
K32 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 0K 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K33 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 0K 1034,72 600 950 0,00182 | 434,372 600 850 0,00076 | 0,00105 | 0,00154 0K 0,7 0,85 33,3333 | 434,783 0,02645
K34 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 0K 0,7 0,85 33,3333 | 434,783 0,02645
K35 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K36 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K37 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 0K 0,7 0,85 33,3333 | 434,783 0,02645
K38 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 OK 0,7 0,85 | 33,3333 | 434,783 0,02645
K39 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 0K 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K40 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 OK 0,7 0,85 | 33,3333 | 434,783 0,02645
K41 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 OK 0,7 0,85 | 33,3333 | 434,783 0,02645
K42 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K43 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 33,3333 | 434,783 0,02645
K44 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 0K 0,7 0,85 33,3333 | 434,783 0,02645
K45 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K46 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 0K 0,7 0,85 33,3333 | 434,783 0,02645
K47 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 OK 0,7 0,85 | 33,3333 | 434,783 0,02645
K48 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 oK 0,7 0,85 | 33,3333 | 434,783 0,02645
K49 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 OK 0,7 0,85 | 33,3333 | 434,783 0,02645
K50 0,00182 | 1034,72 600 950 0,00304 | 1,64992 | 434,783 OK 1034,72 600 950 0,00182 | 434,372 600 950 0,00076 | 0,00105 | 0,00154 OK 0,7 0,85 | 33,3333 | 434,783 0,02645

348



Tasanm Kesme Kuvveti Sinir Kontrolleri (T5500)

Tablo 145. Kiris, Kesme Kontrolleri

Kesme Donatisi Hesahi

Kirigler Max Tasarim Kesme Kuvveti Tasanm Kesme Kuvveti Vel (kN) Donatisiz Betonun Kesme Dayanimi (Nd=0 olarak ¢tziilmiistiir) Ver<Vd: Kesme Donatisi Hesabi
Max Vd (kN)|  fed Ac gekme ve basincta fetd Ac Nd £:0.07, Ekse Asw vd s fywd d
K1 4180000 | 33,3333 | 600000 | 493059,6 0K 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K2 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K3 4180000 | 33,3333 | 600000 | 493059,6 0K 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K4 4180000 | 33,3333 | 600000 | 4593059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K5 4180000 | 33,3333 | 600000 | 4593059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
Ké 4180000 | 33,3333 | 600000 | 493059,6 0K 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K7 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K8 4180000 | 33,3333 | 600000 | 493059,6 OK 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K9 4180000 | 33,3333 | 600000 | 4593059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K10 4180000 | 33,3333 | 600000 | 493059,6 0K 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K11 4180000 | 33,3333 | 600000 | 493059,6 OK 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K12 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K13 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K14 4180000 | 33,3333 | 600000 | 493059,6 0K 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K15 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K16 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K17 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K18 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K19 4180000 | 33,3333 | 600000 | 493059,6 OK 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K20 4180000 | 33,3333 | 600000 | 493059,6 0K 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K21 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K22 4180000 | 33,3333 | 600000 | 493059,6 OK 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K23 4180000 | 33,3333 | 600000 | 493059,6 OK 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950
K24 4180000 | 33,3333 | 600000 | 4593059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K25 4180000 | 33,3333 | 600000 | 493059,6 OK 643469,7984 1,6499158 | 600000 35 0,07 119,3723242 493060 100 434,783 950

349




Tasanm Kesme Kuvveti Sinir Kontrolleri (T5500)

Tablo 146. Kiris, Kesme Kontrolleri

Kesme Donatisi Hesahi

Kirisler Max Tasarnm Kesme Kuwveti Tasanm Kesme Kuwveti Vd (kN) Donatisiz Betonun Kesme Dayanimi (Nd=0 olarak goziilmiistiir) WVer<Vd: Kesme Donatisi Hesabi
Max Vd (kN)|  fcd Ac gekme ve basingta fctd Ac Nd [:0.07, Ekse Asw vd s fywd d
K26 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K27 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K28 4180000 | 33,3333 | 600000 | 4593059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K29 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K30 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K31 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K32 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K33 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K34 4180000 | 33,3333 | 600000 | 4593059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K35 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K36 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K37 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K38 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K39 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K40 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K41 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K42 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K43 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K44 4180000 | 33,3333 | 600000 | 4593059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K45 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K46 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K47 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K48 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K49 4180000 | 33,3333 | 600000 | 453059,6 OK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950
K50 4180000 | 33,3333 | 600000 | 453059,6 oK 643469,7984 1,6499158 600000 35 0,07 119,3723242 493060 100 434,783 950

350




Tablo 147. TBDY 2018 SDY Kiris Kontrolleri

TBDY 2018 Stineklik Duzeyi Yiksek Kirislerin Kontrolleri

Kirigler Enkesit Kosullan Boyuna Donati Kogullan Enine Donati Kosullari Kiriglerin Kesme Givenligi
bui(cm) hiiris | tddseme Deskme/mesnet|  fitd fyd ¢hwuna ¢Emyg 5 Ve vr Vdy | Mpi=1.4Mri | Mpj=L4Mrj |  Ln bw d fek
K1 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826| OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K2 600 0K 1000 160 OK OK | 0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 OK 100 OK 202741 | 514895,2 | 216667,7| 41780140 | 41780140 | 6000 600 850 50 0K
K3 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826| OK 28 0K 14 0K 100 0K 202741 |514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K4 600 0K 1000 160 0K 0K 10,001815295 | 1,649916 | 434,7826| OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41730140 | 6000 600 950 50 0K
K5 600 0K 1000 160 0K 0K 10,001815295 | 1,649916 | 434,7826| 0K 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41780140 | 6000 600 950 50 0K
Kb 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826| OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K7 600 0K 1000 160 0K 0K | 0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 | 6000 600 950 50 0K
K8 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K9 600 0K 1000 160 0K 0K 10,001815295 | 1,649916 | 434,7826| OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41730140 | 6000 600 950 50 0K
K10 600 0K 1000 160 OK OK | 0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 OK 100 OK 202741 | 514895,2 | 216667,7| 41780140 | 41780140 | 6000 600 850 50 0K
K11 600 0K 1000 160 0K 0K | 0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 | 6000 600 950 50 0K
K12 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K13 600 0K 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 2 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41780140 | 6000 600 850 50 0K
K14 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K15 600 0K 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41780140 | 6000 600 850 50 0K
K16 600 OK 1000 160 0K OK | 0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41730140 | 6000 600 950 50 OK
K17 600 OK 1000 160 0K 0K | 0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41730140 | 6000 600 950 50 OK
K18 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K19 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K20 600 OK 1000 160 0K OK | 0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41730140 | 6000 600 950 50 OK
K21 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 28 oK 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K22 600 OK 1000 160 0K 0K | 0,001815295 | 1,649916 | 434,7826 | OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41730140 | 6000 600 950 50 OK
K23 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 28 oK 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K24 600 OK 1000 160 0K 0K 10,001815295 | 1,649916 | 434,7826| OK 28 0K 14 0K 100 0K 202741 | 514895,2 | 216667,7| 41780140 | 41730140 | 6000 600 950 50 OK
K25 600 OK 1000 160 0K 0K |0,001815295 | 1,649916 | 434,7826 | OK 2 oK 14 0K 100 0K 202741 | 514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
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Tablo 148. TBDY 2018 SDY Kiris Kontrolleri

TBDY 2018 Siineklik Duzeyi Yiksek Kirislerin Kontrolleri
Kirisler Enkesit Kogullan Boyuna Donati Kogullar Enine Donati Kosullar Kirislerin Kesme Givenligi
bw(cm) hkiris | tdaseme Deekme/mesnet|  fetd fyd ¢huyuna |bmiyg 5 Ve Vr Vdy | Mpi=L4Mri | Mpj=1.4Mrj Ln bw d fk

K26 600 OK 1000 160 OK OK 0,001815295 | 1,649916 | 434,7826 OK 28 QK 14 0K 100 oK 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 0K
K27 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K28 600 0K 1000 160 0K 0K 0,001815295 | 1,649916 | 434,7826 0K 28 0K 14 0K 100 0K 202741 |514895,2 | 216667,7 | 41780140 | 41730140 6000 600 950 50 OK
K29 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K30 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K31 600 0K 1000 160 0K 0K 0,001815295 | 1,649916 | 434,7826 0K 28 0K 14 0K 100 oK 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 0K
K3z 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K33 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K34 600 OK 1000 160 OK 0K 0,001815295 | 1,649916 | 434,7826 OK 28 0K 14 OK 100 0K 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 OK
K35 600 OK 1000 160 OK OK 0,001815295 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 (014 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 OK
K36 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K37 600 0K 1000 160 OK 0K 0,001815295 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 (014 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 OK
K38 600 0K 1000 160 0K 0K 0,001815295 | 1,649916 | 434,7826 0K 28 0K 14 0K 100 oK 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 0K
K39 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K40 600 OK 1000 160 OK 0K 0,001815295 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 (014 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 OK
K41 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K42 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K43 600 OK 1000 160 OK OK 0,001815295 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 (014 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 OK
K44 600 OK 1000 160 0K 0K 0,001815295 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 OK 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 30 OK
K45 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K46 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K47 600 OK 1000 160 OK 0K 0,001815295 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 (014 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 OK
K48 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K49 600 oK 1000 160 oK 0K 0,001815295 | 1,649916 | 434,7826 oK 28 OK 14 0K 100 oK 202741 |514895,2 | 216667,7 | 41780140 | 41780140 6000 600 950 50 oK
K50 600 OK 1000 160 OK 0K 0,001815295 | 1,649916 | 434,7826 OK 28 0K 14 0K 100 (014 202741 |514895,2 | 216667,7| 41780140 | 41730140 6000 600 950 50 OK
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cm

fck=C= 50 Nimm? (Mpa) (beton silindirik karakteristik mukavemeti) Lb = max (0,12 fyd /fctd *@ ;20 * @ ) (donat capi 32 < @ =< 40 mm arasinda oldujunda Lb * 100 /( 132 - @ ) olmal. )

fyk=5= 500 N/mm?(Mpa.) (boyuna donati igin celik akma mukavemefi)

Yo = 118

fyd= s00 / 115 = 43478 N/mm*

Twe = 15

feti = 0.35 *V fek = 035 *4 50 = 24749 Nmm?

fetd = otk /g, = 24749 1 15 = 16499 Nimm?

p L5 cm ) . B 5 77¢5 cm . Sﬂ i /5 cm

g \ /

e
d

/

i

Y/ N

N

N Vi i
" 1 " 1
2¢h= 120 ¢m L 360 cm L 2*h=_ 120 em | 2¢h=_ 120 ¢m L 360 cm L 2¢h=_ 120 em | 2¢h=_ 120 ¢m L 380 cm :
efriye siklagtirma bolgesi a orta bolge 1 efriye siklaghrma balgesi etriye siklaghrma baligesi 1 orta balge a etriye siklaghirma balgesi etriye siklaghirma balgesi 1 orta bolge :
—re———t - e e e e ol o b e
10 cm Lsn=_ 600 cm 10 cm Lsn= 600 cm 10 cmy Lsn= 600 cm
| 150 150
: 150 L 150 B 150 L ' : 7
' ’| i ’I 410 @164 1= 410 cm
258 214 L= 311 _cem 410 814 | L= 410 ¢m j |
] H 1120 214 L= 1120 cm H !
] 9675 214 L= 1021 cm i | !
54 28 28 i : L 28
1367 d 288 | I ’
] T 28 2% !
f 288 ' A \
: | ‘ :
! ; : i &
] ; 5 3 ' ! 452 214
. ' 40 L L -40 ' ! -40 "
' ] ] 452 214 L= 1158 ] g A "
: 1 ‘ . o214
1 i 740 214 L= 740 ' \
| 410 014 1= a4k 410 o4 1= a0
] :
1 i !
. H

_214
150
l 150

Sekil 149. Kiris, Boyuna Donat1 Uzunluklari, Kolon 110x110
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Tablo 149. Kiris, Etriye Hesabi, Kolon 110x110

ck=C=

50

k=5 (boyuna donati icin)=

500

500

k=5 (etriye donatisi igin)=

15

1,15

33,33333333

434 7826087

4347826087

Ctk=0.35"/(C)

2474873734

ctd=fetkvmc

1,649915823

I (kolon yiziinden yiiziine kirs boyu)=

6

{2t (en kiigiik boyuna donati capi)=

14

(Ot (etriye capi)=

14

etriye kol sayisi=

2

bw (kiris genisligi)=

0,6

' (pas pay1)=

0,04

(kins faydal yikseklik)=

(Kiris yuksekiigi)=

1

a (kolon genisligi)=

1,1

34

Pd(1,4g+1,69)=

40

d(1,4g+1,6q) (mesnet aksindaki kesme kuvveti) =

288

(g+g+e) (mesnet aksindaki kesme kuvveti) =

213

d(g+g+e) icin moment sifir mesafesi =

18

d=Vd(g+q+e)*(mesafe-a/2-d)/mesafe (kolon yliziinden d uzakliktaki kesme
uvvetij=

34,31666667

d=Vd(1,4g+1,6q)-Pd(1,4g+1,6q)*(a/2+d) (kolon yiizinden d uzakiktaki kesme
uvveti)=

2278

ax Vd (kalon yiziinden d uzaklikta)=

2976

d(2h)=Vd(1,4g+1,6q)-Pd*(a/2+2*h) (kolon yiziinden 2h uzaklkiaki kesme
uvveti)=

186

r=0,22*cd"bw'd=

4224

cr=0,65"ctd*bw*d=

617,7268484

d=0,22fcd"bw*d ise kesit uygun ; Vd=0,22fcd™bw*d ise kesit artir

kesit uygun

d=Vecr ise etriye hesabi gerekli ; Vd<Vcr ise minimum etriye yeterli
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Tablo 150. Kiris, Etriye Hesabi, Kolon 110x110

Asw=n*r*@t24= 307,8760801
[ 434
1034
434
Asja= 1034
Mpit=1,4*Asitu*fyd*(d-d')= 24304
Mpia=1,4*Asia*fyd*(d-d')= 579,04
Mpju=1,4*Asju*fyd*(d-d')= 24304
Mpja=1,4*Asja*fyd*(d-d')= 579,04
dy=Pd(g+q)*In/2= 102 KN.
e=Vdy+(Mpiti+Mpja)/in= 2390133333 KN.
e=Vdy+(Mpia+Mpji)/in= 2390133333 KN.
= 2390133333 KN.
a5 + Vg+Vg = 261,9166667 KN.

€7 + Vg+Vg < Ve ise yeni Ve=Ve™7 + Vg+Vq Ve ™ + Vg+Vq > Ve ise yeni

239,0133333 KN

239,0133333 KN.
kesit uygun
137,0133333 KN.
2276 KN.
0,5"Vd E= 113,8 KN.
c=0.8"Ver= 494 1827872 KN.
ed=Ve-Pd(g+q)*d= 206,3733333 KN.
E=Ved-Vc= 206,3733333 KN.
dvd= 2276 KN.
v=Vd vd -Vc= 2276 KN.
sk=Asw*fywd*d/max(VwE: V)= MIN.ETRIYE cm.
sk=d/4 24 cm.
sk=8*@t(boy.don.) 11,2 cm.
sk=15cm. 15 cm.
sk=Asw*fywd/(0,3*fctd*bw)= 45 07272546 cm.
sariima balgesi sk= 11 cm.
e 2h=Ve-Pd(g+q)*2*h= 171,0133333 KN.
E=Ve 2h-Vc= -323,1694539 KN.
dv2h=V-Pd(1,4g+1,6q)*(a/2+2*h)= 186 KN.
v=Vd v2h -Vc= -308,1827872 KN.
so=Asw*fywd*d/max(VwE V)= MIN.ETRIYE cm.
s0=d/2 (Vd<=3*Vcr) 48 cm.
so=d/4 (Vd>3"Vcr) cm.
so=Asw*fywd/(0,3*fctd"bw) 45 07272546 cm.
orta bélge so= 45 cm.
SARILMA BOLGESI 214 /11 cm.
ORTA BOLGE @14 /45 cm.
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T T
e S5 e L
ma v D * oy D woscry + P i
min 200mm ;3 * i 300mm ; 3~ hf
B o L0 ( basit ), L /12 (kenar) |
min v (sehim hesabl gerektinmeyen) L.f‘lstig);l".'JS{korud
mae 3.5 " bw
min Lc 2*h
min L2 Ln /4
min { Lod + Lb2 ) 0,40 *Lb + 12 * &), (b, 50 - & (Lb2 = 0 ise)}
max so d/f2
Mas SC ds4 8" 150 mm d/4 ;8" & ; 150 mm
min ol 0.8 * fotd [ fyd
pnin o2 0,8 * foid [ fyd
max p1 ; masc p3 0,85 * pb | 0,03 ,02
=N ] 03*p1 ((0S*"p1(DTS=1_1a, 2 wve 2a))
2104
min &1 12 mm 12 mm
min & &
beton ortus 20mm (ic ) . 25 mm [ dig )
Ln = S000 mm

orta bol etrive
5 @145 451

sanhma bol. etrive
19 @4 112

Lnid4= 1500 _mm

L 2" h= 2000 mm

= a0 e

Beton ve donat sartlan -

fok = C = S0 M/mm?® (Mpa.) (beton silindirik karakteristik mu

fyk=5S=  S00 MNm* (Mpa. ) (boyuna donat celik akma mukavemeti)

fywk = 5 = S00  NYmm® (Mpa. ) (enine (etriye) donab celik akma mukavemeti)
Vo = 1.5

fed = SO F 1.5 = 333 MNmm*

Vo = 1.15

Fyd = 500 J 5 = 435 Nmm*

Fywd = 500 1,15 = 435 MmMmm*

fetk = 0.35 * ) fok 0,35 " S0 = 247 MW

fotd = fotk / vy, = 2,47 / 1,5 = 1,65 MNmm*

L= (012" fyd * &/ ferd )

Lo =20*3

Liomiacs (32 =@ == 40 ise 100/ ( 132 - & ) ile carpilir. )
d=h-d = 954  mm

46 mm

sanima esi aral
sc=o/4= a54 /I 4 = 239
sce=8"@= & * 14 = 112 mm

sc = 150 mm

sc = Asw ™ fywd /(0,3 ¥ fotd * bw ) = 3os o~ 435 s 03 = 1,65 = 600 )= 451 mm
segilecek sc= 112 mm

sc=d/2= as4 f 2 = ATT mm

sc = Asw ™ fywd /(0,3 ™ fctd " bw ) = 308 =~ 435 4y 03 = 1,65 = 600 )= 451 mm
secilecek sc = 451 mm

Sekil 150. Kiris, Etriye Araliklari, Kolon 110x110
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cm

60

feck=C= 50 N/mm? (Mpa.) (beton silindirik karakteristik mukavemeti)

Lb=max(0,12*fyd /fcid *@; 20 * @) (donat ¢api 32 < @ =< 40 mm arasinda cldugunda Lb * 100 /( 132- @ ) elmali. )

fyk=5= 500 N/mm? (Mpa.) (boyuna donati igin celik akma mukavemeti)
Fos = 1,15
fyd= 500 /1,15 = 434,78 Nimm?
T = 1.5
fetk=035"fck= 035 'V 50 = 24749 Nimm’
fetd =fctk i o= 24749 1 15 = 16499 Nimm?
| |5 cm ) ‘ | 57|§ |5 cm . 5 i /S cm .
| ! [ 1
\\ ! N ; N
| j : / AN A i
" ! " 4 1
2th= 120 m L 360 cm L 2th= 120 em | 2*h=_ 120 cm L 360 cm L 2th= 120 em | 2+h= 120 cm L 360 cm i
eiriye siklagtirma bolgesi | orta bolge 1 etriye siklagtirma bolgesi etriye siklaghrma bolgesi | orta balge 1 etriye siklagtirma bolgesi etriye siklastrma bolgesi | orta bolge '
- o e + o e e b e
100 cm Lsn= 600 cm 100 eml, Lsn=_ 600 cm 100 cm Lsn= 600 cm :
! 150 150 !
; 150 N 150 . 150 L ] 7 7
" B W 400 ' 918 1= 400 cm
214 L= 301 _cm 400 P14 | 1= 400 cm j !
H H 1100 214 L=__1100 cm i !
: 9475 14 L= 1001 cm H ' !
54 28 % i ' L 28
1257 + 278 | , 278 7 i
0 T 28 235 !
; / 278 ) i 1 T s \
i 76, ; 1 !
] | i i 76
! 437 214 L= 1046 ' d 7 ' . 437 a14
! -30 i 0 L : ) 30,
: ] ] 437 214 L= 1144 W q A "
H 14 L= 821 em . ' . 214
s t H 740 214 L= 740 ! :
248 | 214 : v \
H 400 214 L= 400 400 214 L= 400
f 150 - : i
! | 150 : 150 L 150 : i 150
: g

Sekil 151. Kiris, Boyuna Donat1 Uzunluklari, Kolon 100x100
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Tablo 151. Kiris, Etriye Hesabi, Kolon 100x100

fck=C= 50 Mpa.
fyk=5 (boyuna donati igin)= 500 Mpa.
fywk=5 (etriye donatisi icin)= 500 Mpa.
—— 1,5
—_—— 1,15
fed=Cly,, 33,33333333 Mpa.
fyd=S5Hme 434 7826087 Mpa.
fywd=Sly,.. 434 7826087 Mpa.
fctk=0.35%(C) 2 474873734 Mpa.
fctd=fetk/ymc 1,649915823 Mpa.
[ (kolon yUziinden yliziine kiris boyu)= B m.
@t (en kuctk boyuna donati capl)= 14 mm.
@t (etriye capi)= 14 mm.
n etriye kol sayisi= 2 adet.
bw (kiris geniglidi)= 06 m.
d' (pas pay)= 0,04 m.
d (kinis faydal yukseklik)= 0,96 m.
h (kiris yiksekligi)= 1 m.
a (kolon genigligi)= 1 m.
Pd(g+q)= 34 KN/m?
Pd(1,4g+1,6q)= 40 KN/m?
d(1,4g+1 6q) (mesnet aksindaki kesme kuvveti) = 342 KN
d(g+g+e) (mesnet aksindaki kesme kuvveti) = 243 KN
d(g+g+e) icin moment sifir mesafesi = 1,05 m
d:Vd_((_E+q+e)*(mesafea!2-d}fmesa‘fe (kolon yizinden d uzakliktaki kesme -94,88571429 KN
kuvveti)=
d=Vd(1,4g+1,6q)-Pd(1,4g+1,6q)*(a/2+d) (kolon ylzinden d uzakhktaki kesme 2836 KN
kuvveti)= !
max Vd (kolon ylzinden d uzaklikta)= 2836
d(2h)=Vd(1,4g+1 6q)-Pd*(a/2+2*h) (kolon yizinden 2h uzakliktaki kesme
fanvelip 242 KN
1=0,22*fcd"bw*d= 4224 KN
cr=0,65"ctd*bw*d= 617,728484 KN
d=<0,22fcd*bw*d ise kesit uygun ; Vd=0, 22fcd*bw*d ise kesit artir kesit uygun

d=Vcr ise etriye hesabi gerekli ; Vd=Vcr ise minimum etrive yeterli

minimum etriye yeterli
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Tablo 152. Kiris, Etriye Hesabi, Kolon 100x100

Asw=n"m* @t/ 4= 307,8760801
i 434
1034
434
Asja= 1034
Mpit=1 4"Asii*fyd*(d-d')= 243.04
Mpia=1 4*Asia*fyd"(d-d')= 579.04
Mpji=1,4"Asjifyd~(d-d')= 243.04
Mpja=1,4*Asja*fyd*(d-d")= 579,04
dy=Pd(g+q)*Ln/2= 102
e=Vdy+(Mpii+Mpja)yin= 2390133333
e=Vdy+(Mpia+Mpja)in= 239,0133333
e= 239,0133333
7 s Varva = 188,7142857
2™ + Vg+Vq < Ve ise yeni Ve=Ve ™ + Vg+Vg Ve + Vg+Vq = Ve ise yeni 188,7142857

&= 188,7142857
e<( 22*fcd*bw*d ise kesit uygun ; Ve=0, 22*fcd*bw*d ise kesit artir kesit uygun
86,71428571
2836
0,5*Vd E= 141,8
c=0,8"cr= 494 1827872
ed=Ve-Pd{g+q)*d= 156,0742857
E=Ved-Vc= -338,1085015
d vd= 2836
v=Vd vd -Vc= -210,5827872
sk=Asw*fywd*d/max(VwE;Vwv)= MIN.ETRIYE
sk=d/4 24
sk=8*Ct(boy.don.) 11,2
sk=15cm. 15
sk=Asw fywd/(0,3*fctd*bw)= 45 07272546
sarnlma bélgesi sk= 11
e 2h=Ve-Pd(g+q)*2*h= 120,7142857
E=Ve 2h-Vc= -373,4685015
dv2h=V-Pd(1,4g+1,6q)*(a/2+2*h)= 242
v=Vd v2h -Vc= -252 1827872
so=Asw*fywd*d/max(VwE; Viwv)= MIN.ETRIYE
s0=d/2 (Vd==3*Vcr) 48
so=d/4 (Vd=3*Vcr)
so=Asw*fywd/(0, 3*fctd*bw) 45 07272546 L
orta bolge so= 45 cm.
SARILMA BOLGESI @14 11 cm.
(ORTA BOLGE @14 /45 cm.
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Tarmm TEDY-2015
min [l
max b ER—T—
min b F0mm ;3 * b
min h (sahim hesab gerakirmeyan)
max b 3.5 ° b
i Le 2"
i L2 Ln. /4
min [ Lb + Lb2 | 040" Lh+ 12" @} (Lb: 50 * @& (LbZ = 0 sal)
max so arz
max sc |9/ 4 B " &H ;150 mm dr4 ;8" al; 150 mm
rmin g1 OB fods X fyd
nin g2 0,8~ fobd [ fwd
max ol ; max o2 085 ° pb ;| D02 .02
min 579" p i3 D03°p1 (DG "pl {DTS=1_ 1& F we o))
rir g2 el1'l4
i 12 mm A2 rmvm
rhin B mim
beton Srioso |20 mm [ g} ;. @5 mm [ dig )
Ln= BOOE mm

sarima b
RECIE R T R kb

Ln/4=

1500 e

" h= 200 mm

J-

ora bl atnva
5 40 451

sarima

Lnsa=

[ K
TE ETAr 112

AS00

. Z"h=

ZUHME i

e

Lz 6 pm *

@14

uygun.

EBeton we 40nak sarckan
fok = C = B0 Wmm? (Moo ) (beton silindirk karakbaristik mukayemedi)

fyb = S o= SO0 MMt 1

fywik = § =

Ferwe = 1,8

focd = &0 15 = 333 Nimm*

Yrw = A48

Fyd = [ =T 1,95 = 436 MNYmm?
Fywadd = S0 ¢ 1,15 = 436 Mmm*
fot = 038 * & fok = 0,35 *+ 50 =

fotd = 1otk /g, = 2,47 1 1.5 -

“fpd 4@ fotd )
Lbh=20"&

d= - o= G54 mm

(Mpa. ) (Boyuna domabl eedik akema m ukcavermmetih
S00  rMimm® (Mpa ) fenina (alriye ) donab calik aloma mukavemai)

24T M
1,65 MNimm®

(A2 =« @ = A ime 100 0 132 - @ ) e garpalie. )

sanima Dogesi atrve aralioy

so=d 4= o84 ¢ 4 = 238 mm
== B * 14 = 112 mm

Bo = 4 mm

s = Ass ® fywed 0,3 fold T b b = 3os
sacileonk sc = 112 mm

sc=d/2 a5 P2 aATT e
e S00,3 % fotd < b ) = aos -
sacilecek sc = 451

435 N 03 -

438 o 03 -

Sekil 152. Kiris, Etriye Araliklari, Kolon 100x100
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cm

fek=C= 50 Nimm? (Mpa) (belon silindirik karakteristik mukavemeti) Lb=max (012 fyd /fctd * @ ;20 @) (donah capi 32 < @ =< 40 mm arasinda oldugunda Lb * 100 / ( 132 - @ ) olmak. )
fyk=5= 500 N/mm? (Mpa.) (boyuna donati igin celik akma mukavemeti)
Tz 115
fyd= 500 / 115 = 43478 N/mm®
Tne = 15
fek=035"fck= 035 *V 50 = 24749 Nimm*
fold = fetk i Toe= 24748 1 15 = 16499 Nimm?
5 em i 5 5 em 5 b5 em .
i H
N \ i / i N
N ! Vi N i Vi
! : ™ " 1
2:n= 120 em L 360 cm L 2+h= 120 em | 2*h=_ 120 cm |, 360 cm L 2th= 120 em | 2th=_ 120 cm L 360 cm '
etiiye siklasirma bolgesi | orta bolge 1 etriye siklagtirma bolgesi etriye siklagirma bolgesi | orta balge "I etriye siklagtima boigesi etriye siklastrma bolgesi | orta bolge :
Jy S e S . ¢ b o e
80 cm Lsn= 600 cm 80 cm Lsn = 600 cm 80 cm Lsn= 600 cm ;
J 150 150 '
s 150 L T—"‘: ﬁ:
0 ’I 380 ! @14 | L= 380 cm
214 | 1= 380 cm . 1
H 1060 214 L=__ 1060 cm H !
t -
H : H
1 : | 28
258 | : 258 f ’
P 28 | !
258 f f 268 |
| ! :
' ' i 76
' 5 7 ' ! 437 a14
! -10 L L -10 ! H -10 L
1 ’I 437 14 L= 1104 ’I { ‘A ’I
. ! : 214
H 740 214 L=__ 740 i H
i 1 '
@14 L= 380 330 214 L= 380
1 . ! -
, 150 L 150 . i 150

Sekil 153. Kiris, Boyuna Donat1 Uzunluklari, Kolon 80x80
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Tablo 153. Kiris, Etriye Hesabi, Kolon 80x80

fck=C=

50

fyk=5 (boyuna donati icin)=

500

500

fywk=S5 (etriye donatisi igin)=

15

115

fcd=Cly,.,

33,33333333

fyd=S5/e

434 7826087

fywd=S5/..

4347826087

fetk=0.35(C)

2474873734

fctd=fctkiymc

1648915623

I (kolon yuziinden ylziine kiris boyu)=

6

@t (en kicik boyuna donati capi)=

14

Ot (etriye capi)=

14

2

086

0,04

(kins faydal yiikseklik)=

h (kiris yuksekligi)=

1

a (kolon genisligi)=

038

Pa(g*q)=

34

Pd(1,4g+1,69)=

40

d(1,4g+1,6q) (mesnet aksindaki kesme kuvveti) =

286

(g+q+e) (mesnet aksindaki kesme kuvveti) =

214

d(g+q+e) icin moment sifir mesafesi =

183

d=Vd{g+q+e)*(mesafe-a/2-d)/mesafe (kolon ylzinden d uzakliktaki kesme
kuvveti)=

54,96174863

d=Vd(1,4g+1,6q)-Pd(1,4g+1,6q)*(a/2+d) (kolon yiiziinden d uzakliktaki kesme
kuvveti)=

2316

max Vd (kolon ylzinden d uzaklikta)=

2316

(2h)=Vd(1,4g+1,6q)-Pd*(al2+2*h) (kolon yizinden 2h uzakliktaki kesme
kuvveti)=

190

r=0,22*fcd*bw*d=

4224

cr=0,65"fctd*bw*d=

617,728484

d=0,22fcd*bw*d ise kesit uygun ; Vd=0 22fcd*bw*d ise kesit artir

kesit uygun

d=Vcrise efriye hesabi gerekli ; Vd<Vcr ise minimum etriye yeterli
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Tablo 154. Kiris, Etriye Hesabi, Kolon 80x80

Asw=n*r*Qt2/4= 307,8760801
434
1034
434
1034
Mpii=1,4Asii*fyd*(d-d')= 243,04
Mpia=1,4*Asia*Tyd*(d-d )= 579,04
Mpju=1,4*Asjuryd™(d-d')= 243,04
Mpja=1,4*Asja™yd*(d-d')= 579,04
dy=Pd(g+q)*In/2= 102 KN.
e=Vdy+(Mpii+Mpja)/in= 239,0133333 KN.
e=Vdy+(Mpia+Mpji)/in= 239,0133333 KN.
= 239,0133333 KN.
R + \g+\g = 312,3368421 KN.

2™ +Vg+Vq < Ve ise yeni Ve=Ve™ + Vg+Vq Ve ™™ + Vg+Vq > Ve ise yeni 239 0133333 KN

2390133333 KN.
kesit uygun
137,0133333 KN.
2056 KN.
102,8 KN.
494 1827872 KN.
208,3733333 KN.
206,3733333 KN.
2056 KN.
200,68 KN.
MIN.ETRIYE cm.
24 cm.
1,2 cm.
15 cm.
45 07272546 cm.
11 cm.
e 2h=Ve-Pd{g+q)*2*h= 171,0133333 KN.
E=Ve 2h-Vc= -323,1694539 KN.
dv2h=V-Pd(1,4g+1,6q)"(a/2+2*h)= 164 KN.
v=Vd v2h -Vc= -330,1827872 KN.
so=Asw*fywd*d/max(VWE V)= MIN.ETRIYE cm.
s0=d/2 (Vd==3*Vcr) 48 cm.
so=d/4 (Vd=3*Vcr) cm.
so=Asw*fywd/(0, 3 fctd"bw) 4507272546 cm.
orta blge so= 45 cm.
SARILMA BOLGESI @14 11 cm.
ORTA BOLGE @14 /145 cm.
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Tarmm ITs soo TEOY-2015
min m
max b LT B * 1 g
min h SO0 ; 3 AF F0mm . 3" bl
L 10 basat ) o LY 12 (kenar)

rmin b (sahim hesab gensktirmmeysam) LS gy LiSgk W
max b 3.5 ° b
rin Lo Z " i
min L2 Le ! 4
min [ LbT + Libi | O4p " lb+ 12" B 1 (Lb;: 5™ @ (LbZ =0 isa])
max so a2
rax sc A/ 4. 6" 0. 150 mm dia.a" @1 ; 150 mm
min g1 DB " foid F o
min g2 IO.B“fcb:ln':E
max o1 ; max a2 086" pb [ O.0F (X
min g1’ pi3 D3 °p1 (DG "pl{DTS=1_1a, F we 3a])
min g2 glla
rmin 29 12 mm 12 rmwm
rmin =6 B mm
beton Sridso 20 mm [ bz} . 25 mm [ chis )

Ln= B0 mm

sanima bl atnye
18 a1z

Ln/'4= 150 e

DO mm

"h=

=

bol atrye
5 D4 451

uygun.

Bedon we 4onall samian o
fok = C = B0 Mmm® (Mon ) (beton slindirk karakbaristibk mukavemedih

fyk = 5 = S0 Ny (Mpa. | (boyuna donab gelik aloma muavermeti)

ek = 5 = SO0 MNimm® (Mpa_ ) fenine (atriye} donab celik alma mukcasemsail)
Trre = 1.6

focd = B0/ 1.5 = 333 Mimem®

frw= | A48

fopcd = [ 1.6 = 436 MWt

Fyrwactl sMI 4 1,15 = 436 Mmm®

fotk = L35 * &/ fok = 0,35
fotd = fotk § e = 247§
Lb = (@12 * fyd “ @ / ford }
L = 20" &

L beriam (A2 < @ = Al isa 100 4 [ 132 - 3 ) ba garpilic. |
o= - o= @54 mm

= 5O =
18 =

24T M
1,65 Mimm?

sanima Dolge s atrive sralidy

so=d /4= 054 ¢ 4 = 2389 mm
sc=8"@= B " 14 = 11Z mm

Bo = mm

so = Asw * fywd /(0,3 * foid * b b = 3o+
macimomk o = 1TM1Z mm

se=d/2= ELE] P2 = AaFT mm

== s e 0 (0,3 % ot T b ) = aos -

Sekil 154. Kiris, Etriye Araliklari, Kolon 80x80
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ans N

0.3

165

165

8O0 = 451

IO = a8




cm

60

fck=C= 50 N/mm? (Mpa.) (beton silindirik karakteristik mukavemeti) Lb=max (0,12 *fyd/fctd *@ ;20 * @) (donat ¢capi 32 < @ =< 40 mm arasinda cldugunda Lb * 100 /( 132 - @ ) olmali. )
fyk=S= 500 N/mm?(Mpa.) (boyuna donati icin celik akma mukavemeti)
T = 115
fyd = 500 /115 = 43473 Nimm*
T = 18
fetk=035%Vick= 035 *Y 50 = 24749 N/mm*
fetd = fotk / 7, = 24749 1 15 = 15499 Nimm*
dys em 5* L5 em 5 A5 em
" H
£ 4 : £
§ i Y N N
/1 1N \ Sl q
£ Vi . /] i
" i " 1
2vh=_ 120 cm L 360 cm 2vh= 120 em 2+h= 120 cm L 360 em L 2¢h= 120 cm 2*h=_ 120 ¢m L 380 cm i
etriye siklagirma bolgesi | orta boige 1 etriye siklagtrma bolgesi etrive siklagtrma bolgesi | orta bolge 1 etriye siklastrma bolgesi etriye siklagtirma bolgesi | orta balge '
60 cm Lsn= 600 cm 60 cm Lsn= 600 cm 80 cm Lsn= 600 cm )
| 150 150 H
L 150 " 150 L 150 L ’| ] 7 7
] ’| 7 " 360 . 214 | L= 380 cm
208 14 L= 261 cm 360 214 | L= 360 cm 1 '
' H 1020 214 L= 1020 ecm H :
] @14 L=_ 9821 cm H ' !
j 28 1 ' .
i 238 | f
' T 28
' 238 f
@14 L- 966 : 3 B14
! : 0,
] { " 437 14 L= 1064
H @14 L= 781 cm . 214
¢ T 740 a14 L= 740
i
360 214 L= 360
| 150 : 150 L

Sekil 155. Kiris Boyuna Donat1 Uzunluklar1, Kolon 60x60
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Tablo 155. Kiris, Etriye Hesabi, Kolon 60x60

fck=C= 50
fyk=S (boyuna donati igin)= 500
fywk=5 (etriye donatisi igin)= 500
= 15
1,15
fed=Cly,.. 33,33333333
fyd=S/,. 434, 7826087
fywd=Sk,.. 434 7826087
fctk=0.35"(C) 2 AT4873734
fctd=fctk/yme 1649915823
in (kolon yiziinden yizine kins boyu)j= 6
@t (en kiclk boyuna donati capl)= 14
@t (etriye capi)= 14
n etriye kol sayisi= 2
bw (kiris genigligi)= 06
d' (pas pay)= 0,04
d (kiris faydal yikseklik)=
(kiris yuksekligi)= 1
a (kolon genisligi)= 1
Pd(g+q)= A
Pd(1,4g+1,6q)= 40
d(1,49+1,6q) (mesnet aksindaki kesme kuvveti) =
d(g+g+e) (mesnet aksindaki kesme kuvveti) = 220
d(g+g+e) icin moment sifir mesafesi = a
d:Vd_{g_;+q+e)’(mesaieaf2-d}fmesafe (kolon yOzinden d uzakliktaki kesme 112,9333323
kuvveti)=
d=Vd(1,4g+1,6q)-Pd(1,4g+1,6q)*(a/2+d) (kolon ylzinden d uzakliktaki kesme
kuvveti)=
max Vd (kolon yizinden d uzaklikta)= 266 6
d(2h)_:Vd(1,4g+‘1 16q)-Pd*(al2+2*h) (kolon yiziinden 2h uzakliktaki kesme 295
kuvveti)=
1=0,22*fcd*bw*d= 4224
cr=0,65*ctd*bw*d= 617,728484
d<0 22fcd*bw*d ise kesit uygun ; Vd>0 22fcd*bw*d ise kesit arfir kesit uygun
d=Ver ise etriye hesabi gerekli ; Vd<Vcer ise minimum etriye yeterli minimum etriye yeterli

266,6
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Tablo 156. Kiris, Etriye Hesabi, Kolon 60x60

Asw=n"r* @t/ 4= 307,8760801
i 136
963
136
Asja= 963
Mpii=14"Asit*fyd*(d-d')= 76,16
Mpia=1,4*Asia*fyd*(d-d")= 539,28
Mpji=1,4*Asji*fyd*(d-d")= 76,16
Mpja=1,4*Asja*fyd*(d-d")= 539,28
dy=Pd(g+q)In/2= 102
e=Vdy+(Mpit+Mpja)/in= 204 5733333
e=Vdy+(Mpia+Mpja)/in= 204 5733333
e= 204 5733333
2 1+ Vg tVg = 379,5333333
Re=2 F=2 + Vg+Vg Ve " + Vg+Vq > Ve ise yeni 504 5733333

e +Vg+Vq < Ve ise yeni Ve=Ve
e=\Ve
e 204 5733333
e<0 22 fcd*bw*d ise kesit uygun : Ve=0, 22*fcd*bw*d ise kesit artir kesit uygun
e-Vdy= 102,5733333
dE= 266,6
0,5*Vd E= 133,3
c=0,8"Ver= 494 1827872
ed=Ve-Pd{g+g)*d= 171,9333333
-322 2494539
2666
-227 5827872
sk=Asw*fywd*d/max(VWwE;Vwv)= MIN.ETRIYE
sk=d/4 24
sk=8*@t(boy.don.) 11,2
sk=15cm. 15
sk=Aswfywd/(0,3*fctd*bw)= 45 07272546
sariima bolgesi sk= 11
e 2h=Ve-Pd(g+q)*2*h= 136,5733333
E=Ve 2h-\Vc= -357 6094539
dv2h=V-Pd(1,4g+1,6q)*(a/2+2*h)= 225
v=Vd v2h -Vc= -269,1827872
so=Asw*fywd*d/max(VwE; Viwv)= MIN.ETRIYE
so=d/2 (Vd==3*Vcr) 48
so=d/4 (Vd=3"Vcr)
so=Asw*fywd/(0, 3*fctd*bw) 45 07272546
orta bolge so= 45 cm.
SARILMA BOLGESI @14 11 cm.
ORTA BOLGE @14 /45 cm.
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Tarm TEDY-Z015
man m

max bw B v Py
min b HOI0mm . 3 % b

min h (sehim hesst gerektimmeyan)

3.5 ° b
2 " Ih
L /4
A+ b} 040" Lb+ 12" @} (Lb;: SO0* @ (Lb2 =0 isa))

CEF

d/4: B " oM ;150 mm

A 4 ;8" @ ; 150 mem
OB = fotd

IO.B“fch:l.'!E

C e o 0,85 ° pb ; 0.0z [LXiF]

=R D3 pl (DG "pI{DTS=1_1a, 6 2 we 2= ])
14

12 mm A2 rmvm
B mm

beton Grioso |20 mm (g} . @5 mm [ chg )
Ln = EOOD mm

sanima

Ln/'4=

19 G140 112

bl

1500 e

2" h=

SOHHY

J=

orta bol etriys
5 4 451

sarima bl
19 D4 112

Lmra=

ASOD

Je

2*h= 2000 mm

Lz 16 gm &

Eedon we donal sarglan @
fok = C= GO Rmm? (Mo, ) (beton silindink karakberistil mokassmeti)

(Mpa.} (Boyurna dona
SO0 Mt (Mpa ) (enine (atriye ) donab celik akoma m

B edik Al mukcasserTe i

247 M

Py = S = SO0 Mimen® X
Fyrwik = 5 =
T = 1.6
fod = 50/ 1.5 = 333 Mimenw®
Yere = 1.15
= &10 5 198 = 436 MAmm?
Fyrwact = 500 ¢ 115 = 436 MmmT
fotk = (.38 * Jfok = 035 * 50 =
fobd = otk & g = 2,47 1 1.5 -

b= Q92 * fpd * @ ¢ fbd )
Lh =20
L b

d=h-o= mrm

1.65 MNirmm®

A2 = @ = A0 ime 1000 { 132 - © ) ba garpilir. }

]
ucaverma)

iﬂ’!‘ﬁ

LR
X

Sekil 156. Kiris, Etriye Araligi, Kolon 60x60
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aszs N

ans N

0.3

0.3

1.65

1685

B0 = as1

L Y




fck=C=
fk=5=
Trw = 115
fyd = 115 = 43478 Nimm®
e = 15

fotk=035*fck= 035 *Y 50 = 24749 N/mm?
fetd =fetk /7,c= 24749 /15 = 16499 Nimm?

50 N/mm?* (Mpa.) (beton silindirik karakteristik mukavemefi) Lb=max (012" fyd /fctd * @ ; 20 * @) (donah gapi 32 < @ =< 40 mm arasinda oldugunda Lb * 100 /( 132 - @ ) olmali. )
500 N/mm*(Mpa ) (boyuna donati icin celik akma mukavemeti)

\\ ” // i \\ i / i b

25h= 120 cm L 360 em L 2%h=
efriye siklagtirma bolgesi a orta bolge

2*h=_ 120 em I, L 2¢h=_ 120 cm 2*h=_ 120 cm
A efriye siklagtirma bolgesi etrive siklaghrma bolgesi A

A efriye siklaghrma bolgesi etriye siklaghrma bolgesi

Sekil 157. Kiris, Boyuna Donat1 Uzunluklari, Kolon 50x50
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Tablo 157. Kiris, Etriye Hesabi, Kolon 50x50

fck=C= 50

fyk=5 (boyuna donati igin)= 500

fywk=S (etriye donatisi icin)= 500
= 15

- 1,15

fed=Cly,. 33,33333333

fyd=Sl,.« 434, 7826087

fywd=S/y,.. 434 7826087

fctk=0.35™(C) 2474873734

fctd=fetk/ivmc 1649915823

{7 (kolon yuziinden ylizine kiris boyu)= 6

@t (en kuiglk boyuna donati capi)= 14

@t (etriye cap)= 14

2

05

d' (pas payi)= 0,04

d (king faydal yikseklik)= 0,96

h (kiris ylksekligi)= 1

a (kolon genisligi)= 06

Pd(g+q)= 34

Pd(1,4g+1,6q)= 40
(1,4g+1,6q) (mesnet aksindaki kesme kuvveti) = 423
(g+g+e) (mesnet aksindaki kesme kuvveti) = 290
(g+g+e) icin moment sifir mesafesi = 01

J*(mesafe-a/2-d)/mesafe (kolon yiiziinden d uzakliktaki kesme 2364

d:Vd_{1,4g+1 6q)-Pd(1,4g+1 6q)*(a/2+d) (kolon yiizinden d uzakliktaki kesme 1776
kuvveti)= ’
max Vd (kolon yiziinden d uzakliktaj= 3726

(2h)_:Vd{1,4g+1 ,6q)-Pd*(al2+2*h) (kolon yizinden 2h uzakhktaki kesme 331
kuvveti)=

1=0,22*fcd*bw*d= 3520

cr=0,65"fctd*bw*d= 5147737367

d=0,22fcd*bw*d ise kesit uygun ; Vd=0 22fcd*bw*d ise kesit artir kesit uygun

d=Vcrise etriye hesabi gerekli ; Vd=Vcr ise minimum etriye yeterli minimum etriye yeterli
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Tablo 158. Kiris, Etriye Hesabi, Kolon 50x50

Asw=n"n"@t3/4= 307,8760801
434
1034
434
1034
Mpit=1 4-Asia*fyd*(d-d)= 24304
Mpia=1 4-Asia*fyd*(d-d)= 579,04
Mpji=1,4*Asjifyd~(d-d')= 243,04
Mpja=1,4*Asjarfyd™(d-d' )= 579,04
dy=Pd(g+q)Lm/2= 102
e=Vdy+(Mpit+Mpja)in= 239 0133333
e=Vdy+(Mpia+Mpja)in= 2390133333
e= 2390133333
2R 4 \ig+Vg = -2991 4
e + Vg+Vq = Ve ise yeni Ve=Ve ™ + Vg+Vq ;Ve™" + Vg+Vq = Ve ise yeni

2091,4

-2991 4
kesit uygun
-3093 4
3726
186,3
411,8189894

ed=Ve-Pd{g+qg)*d= -3024,04
E=Ved-Vc= -3435 858989
3726
v=Vd vd -Vc= -39,21898936
sk=Asw*fywd*d/max(VwE:Vwv)= MIN.ETRIYE
sk=d/4 24
sk=8*Gt(boy.don.) 11,2
sk=15cm. 15
sk=Asw*fywd/(0, 3*fctd*bw)= 54 08727055
sariima bolgesi sk= 11
e 2h=Ve-Pd(g+q)*2*h= -3059, 4
E=Ve 2h-\Vc= -3471,218989
dv2h=V-Pd(1,4g+1,6q)*(a/2+2*h)= 331
v=Vd v2h -Vc= -80,81898936
so=Asw*fywd*d/max(VwE;Vwv)= MIN.ETRIYE
s0=d/2 (Vd==3*Vcr) 48
so=d/4 (Vd=3*Vcr)
so=Asw*fywd/(0,3*fctd*bw) 54, 08727055
orta bolge so= 48 cm.
SARILMA BOLGESI @14 M1 cm.
ORTA BOLGE @14 /48 cm.
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Tanimm TS S0 TEDY-2018
[min b 200 mm Z50mm
max bur [E e y— [y
min J00mm . 3 = hi S00mm , 3~ hi
min h (sehim hesalb gerektilmeyen) t: ;‘gg Il;—a)srllj!} ;-E:(i(::.ﬂ;ﬂ '
max h 3.5 * bw
min Lc 2*h
min L2 LnJ 4
min { Lol + L2 ) (0 aD0~ b+ 12" @) . (Lb . 50 " @ [(LbZ = 0 ise))
Max o da./2
MaEX SC d/4 ;8" &A; 150 mumn d/4 ;8™ 80 ;. 150 nm
min p1 0.8 ™ fotd / fiyd
min p2 0,8 * fcid J fyd
max o1 . max p2 0,85 * pb__ 0,02 0,02
min p1” ] 03*p1 ; (0S5*pl1 (DTS=1_ 1a_ 2 we 2a))
min o174
min &3 12 mm 12 mm
min &3 &
beton ortdsi 20 mm { ig ) 25 mm [ dig )
Lb1l = 177 Lonm Ln = BOO0 _ nvm

sariima bbl.etriye
19 @14 112

orta bal etrive
5 @145 451

sanbma bal etrive
19 @14 112

Ln/4= 1500 =14 Lm s 4= 1500 rrum
[=a
2% h = 2000 mm 2000 mm 2™ h= 2000 mm
p2'
E somm « "
It
= so | &
i "
I
" "
g I
P2 1
== 50" @ A = @14
14 == Lb 214
kiris = g kirig
E
‘E 5_ hf = A6 v
A —’I— @14 \/\
500  mm h=| 1000 mm 500 mm
g
1::1' - 48  mm
& (=Ll Jzn
uygun.
[AR Il N Tl i i Ita1}
fck = & = 50 Mdmm? (Mpa.) (beton silindirik karakteristik mukavemeti) sc=d/ 4= a54 4 = 239 mm
fyk = S = S00  Mm® (Mpa) (boyuna donats celik akoma mukavemeti) sc=8"C= 8 * 14 = 112 mm
ik = S = S00  MYmmE (Mpa ) (enine (etriye) donat gelik akma mukavemeti) sc = 150 mm
Vo ™ 1.5 sc o= Asw ™ fywd /(0,3 ~ fotd = bw ) = 3o - 435 a3 - 1.85 = SO0 )= 451 mm
fod = 50 r 1.5 = 333 MNmm? secillecek sc = 112
Vrows = 1,15
iyl = son ) 1,15 = 435 MNmm? il & i i -1}
Fywod = 500 f 1,15 = 435 MNmm® sc=d/2= a54 2 = 477 mm
fotk = 0.35 *+fck = O 2,47 MNmm® sc o= Asw ™ fywd S (0,3~ fotd = b ) = 308 435 f( 03 = 1,65 = 600 )= 451 mm

35 " S50 =
fotd = fotk / e = 2,47 F 1,5 =
Lo = { 012 * fyd * &/ fcrd )
Lo =20"3

Liormacs

d=h-d = as4  mm

1,685 MMM

secilecek sc = 451

(32 =@ =< 40 ise 100/ ( 132 - & ) e carpilir. )

Sekil 158. Kiris, Etriye Araliklari, Kolon 50x50
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Kolonlarin boyutlandirilmast;

Kolonlarin boyut ve donatilarinin net tayini ve TS 500, TCYY 2016 ve TBDY
2018 uyarinca saglamasi gereken kosullara iligkin olusturulan excellerin goriintiileri,

verilmistir. Boyutlandirma, donat1 ve kontroller, stinek kolon olacak sekilde yapilmustir.
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Tablo 159. Kompozit Kolon, Sekil Ozellikleri

Kompozit Elemanlann Sekil Ozelliklerinin Kontrolii

Yapizal Celik

Toplam Enkesit

Boyuna Donati

Boyuna Donati

Enine Donati

Mot: Kolon ortasinda, s<=300

Kolon | . . =

TR T Alan:Ag Enkesit Alami: Asr Orani: psr Capid | Aralifis i
K1 23900 1210000 oK 24617.6 OK 14 100 OK
K2 23900 1210000 (] 4 24617.6 oK 14 100 Ok
K3 23900 1210000 Ok 24617.6 QK 14 100 K
K4 23900 1210000 Ok 24617.6 QK 14 100 K
K5 23900 1210000 (] 4 24617.6 oK 14 100 Ok
KG 14900 1000000 (] 4 22155.34 oK 14 100 Ok
KT 14900 1000000 CIK 22155.84 OK 14 100 OK
K3 14500 1000000 OK 22155.34 oK 14 100 Ok
K9 14900 1000000 CIK 22155.84 OK 14 100 OK
K10 14900 1000000 oK 22155.84 OK 14 100 oK
K11 14900 1000000 (] 4 22155.34 oK 14 100 Ok
K12 14900 1000000 (1.4 22155.84 OK 14 100 Ok
K12 14900 1000000 oK 22155.84 OK 14 100 oK
K14 14900 1000000 OK 22155.84 OK 14 100 OK
K15 14900 1000000 (] 4 22155.34 oK 14 100 Ok
K16 14900 1000000 oK 22155.84 OK 14 100 Ok
K17 14900 1000000 oK 22155.84 OK 14 100 oK
K18 14900 1000000 OK 22155.84 OK 14 100 OK
K19 14900 1000000 (] 4 22155.34 oK 14 100 Ok
K20 14500 1000000 oK 22155.84 OK 14 100 OK
K21 14900 640000 oK 17232.32 OK 14 100 oK
K22 14900 540000 OK 17232.32 OK 14 100 OK
K23 14900 640000 (] 4 17232.32 oK 14 100 Ok
K24 14900 640000 oK 17232.32 OK 14 100 oK
K25 14900 640000 oK 17232.32 OK 14 100 oK
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Tablo 160. Kompozit Kolon, Sekil Ozellikleri

K26 14500 640000 OK 17232.32 oK 14 100 QK
K27 14500 640000 OK 17232.32 oK 14 100 QK
K28 14500 640000 OK 17232.32 oK 14 100 QK
K29 14500 360000 OK 12308.8 oK 14 100 QK
K30 14500 360000 OK 12308.8 oK 14 100 QK
K31 14500 360000 OK 12308.8 oK 14 100 QK
K32 14500 360000 OK 12308.8 oK 14 100 QK
K33 14500 360000 OK 12308.8 oK 14 100 QK
K34 14500 360000 OK 12308.8 oK 14 100 QK
K35 14500 360000 OK 12308.8 oK 14 100 QK
K36 14500 360000 OK 12308.8 oK 14 100 QK
K37 14500 360000 OK 12308.8 oK 14 100 QK
K38 10600 250000 OK 9847.04 oK 14 100 QK
K39 10600 250000 OK 9847.04 OK 14 100 OK
K40 10600 250000 OK 9847.04 oK 14 100 OK
K41 10600 250000 OK 9547.04 oK 14 100 QK
K42 10600 250000 OK 9547.04 oK 14 100 QK
K43 10600 250000 OK 9547.04 oK 14 100 QK
K44 10600 250000 OK 9547.04 oK 14 100 QK
K45 10600 250000 OK 9547.04 oK 14 100 QK
K46 10600 250000 OK 9547.04 oK 14 100 QK
K47 10600 250000 OK 9547.04 oK 14 100 QK
K45 10600 250000 OK 9547.04 oK 14 100 QK
K49 10600 250000 OK 9547.04 oK 14 100 QK
K30 10600 250000 OK 9547.04 oK 14 100 QK
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Tablo 161. Kolon, Basing Etkisi Kontroli

KOMPOZIT Basing (El)ef: Esls + Estlsr welkg/m'):
T Pmax(basing) (I)an Kontrol Pn Pno Pe [ Cl Es(Mpa) | Esr(Mpa) Ec Beton Birim Is{zayif eksen) | |clzayf eksen) | ISF{zayif eksen)
Hacim Azirhg
K1 35739826 | 5118315417 0K 68244205,56 68244302 | 2,02128E+13 7,17521E+15 0,37029157 200000 200000 | 39152,881 2550 126200000 | 4,88033E+11 | 3723412385
K2 350217759 | 5118315417 0K 6824420556 68244302 |2,02128E+13| 7,17521E+15 0,37029157 200000 200000 |39152,881 2550 126200000 | 4,88033E+11 | 3723412385
K3 342859604 | 51183154,17 OK 68244205,56| 68244302 | 2,02128E+13 7,17521E+15 0,37029157 200000 200000 | 39152,881 2550 126200000 | 4,88033E+11 | 3723412385
K4 335339489 | 5118315417 0K 6824420556| 68244302 |2,02128E+13| 7,17521E+15 0,37029157 200000 200000 | 39152,881 2550 126200000 | 4,88033E+11 | 3723412385
K5 32765514,3 | 5118315417 0K 6824420556 68244302 |2,02128E+13| 7,17521E+15 0,37029157 200000 200000 |39152,881 2550 126200000 | 4,88033E+11 | 3723412385
K6 319824355 | 42075336,92 0K 56100449,22| 56100546,8 | 1,34999E+13 |  4,79225E+15 0,36116752 200000 200000 | 39152,881 2550 85630000 | 3,33333E+11 | 3077200385
K7 312166326 | 42075336,92 0K 56100449,22| 56100546,8 | 1,34999E+13 |  4,79225E+15 0,36116752 200000 200000 |39152,881 2550 85630000 | 3,33333E+11 | 3077200385
K8 30444639 | 42075336,92 0K 56100449,22| 56100546,8 | 1,34999E+13 |  4,79225E+15 0,36116752 200000 200000 |39152,881 2550 85630000 | 3,33333E+11 | 3077200385
K9 29666856,7 | 42075336,92 0K 56100449,22| 56100546,8 | 1,34999E+13 |  4,79225E+15 0,36116752 200000 200000 |39152,881 2550 85630000 | 3,33333E+11 | 3077200385
K10 288831328 | 4207533692 0K 56100449,22| 56100546,8 | 1,34999E+13 4,79225E+15 0,36116752 200000 200000 | 39152,881 2550 85630000 | 3,33333E+11 | 307720038,5
K11 28093379,1 | 42075336,92 0K 56100449,22| 56100546,8 | 1,34999E+13 |  4,79225E+15 0,36116752 200000 200000 |39152,881 2550 85630000 | 3,33333E+11 | 3077200385
K12 272974506 | 4207533692 OK 56100449,22| 56100546,8 | 1,34999E+13 4,79225E+15 0,36116752 200000 200000 | 39152,881 2550 85630000 | 3,33333E+11 | 307720038,5
K13 26495166,1 | 42075336,92 0K 56100449,22| 56100546,8 | 1,34999E+13 |  4,79225E+15 0,36116752 200000 200000 |39152,881 2550 85630000 | 3,33333E+11 | 3077200385
K14 25686299,8 | 4207533692 0K 56100449,22| 56100546,8 | 1,34999E+13 4,79225E+15 0,36116752 200000 200000 | 39152,881 2550 85630000 | 3,33333E+11 | 307720038,5
K15 248705794 | 4207533692 0K 56100449,22| 56100546,8 | 1,34999E+13 |  4,79225E+15 0,36116752 200000 200000 |39152,881 2550 85630000 | 3,33333E+11 | 3077200385
K16 24047679,9 | 42075336,92 0K 56100449,22| 56100546,8 | 1,34999E+13 4,79225E+15 0,36116752 200000 200000 | 39152,881 2550 85630000 | 3,33333E+11 | 307720038,5
K17 232172376 | 4207533692 0K 56100449,22| 56100546,8 | 1,34999E+13 |  4,79225E+15 0,36116752 200000 200000 |39152,881 2550 85630000 | 3,33333E+11 | 3077200385
K18 223787654 | 4207533692 0K 56100449,22| 56100546,8 | 1,34999E+13 4,79225E+15 0,36116752 200000 200000 | 39152,881 2550 85630000 | 3,33333E+11 | 307720038,5
K19 21532076,1 | 42075336,92 0K 56100449,22| 56100546,8 | 1,34999E+13 |  4,79225E+15 0,36116752 200000 200000 | 39152,881 2550 85630000 | 3,33333E+11 | 3077200385
K20 20675052,2 | 4207533692 0K 56100449,22| 56100546,8 | 1,34999E+13 4,79225E+15 0,36116752 200000 200000 | 39152,881 2550 85630000 | 3,33333E+11 | 307720038,5
K21 19814804,2 | 28910951,97 0K 38547935,96| 385480364 |6,19211E+12 2,1981E+15 0,40062025 200000 200000 |39152,881 2550 85630000 | 1,36533E+11 | 1969408385
K22 19004836,3 | 28910951,97 0K 38547935,96| 385480364 |6,19211E+12 2,1981E+15 0,40062025 200000 200000 | 39152,881 2550 85630000 | 1,36533E+11 | 196940838,5
K23 181977544 | 28910951,97 0K 38547935,96| 385480364 |6,19211E+12 2,1981E+15 0,40062025 200000 200000 |39152,881 2550 85630000 | 1,36533E+11 | 1969408385
K24 17394686,4 | 28910951,97 0K 38547935,96| 385480364 |6,19211E+12 2,1981E+15 0,40062025 200000 200000 | 39152,881 2550 85630000 | 1,36533E+11 | 196940838,5
K25 16594082,8 | 28910951,97 0K 38547935,96| 385480364 | 6,19211E+12 2,1981E+15 0,40062025 200000 200000 | 39152,881 2550 85630000 | 1,36533E+11 | 1969408385
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Tablo 162. Kolon, Basing Etkisi Kontroli

L: Desteklenen

As: Yapisal Celik | Asr:Boyuna : Kayipsiz | 0.01Ag<Asr<0.0 K: Eleman
Enkeiit AIEnl Donati :\Iam Ac I:::l'lgl-ce:si‘l?rr J:Ianl miAg Fy Fysr = Le Burkulma Boyu Nofli:;;':mm
23900 246176 1161482,4 1210000 0K 275 500 50 3500 1 3500
23900 246176 1161482.4 1210000 0K 275 500 50 3500 1 3500
23900 246176 1161482,4 1210000 0K 275 500 50 3500 1 3500
23900 246176 1161482,4 1210000 0K 275 500 50 3500 1 3500
23900 246176 1161482,4 1210000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 22155,84 962944,16 1000000 0K 275 500 50 3500 1 3500
14900 17232,32 607867,68 640000 0K 275 500 50 3500 1 3500
14900 17232,32 6078607,68 640000 0K 275 500 50 3500 1 3500
14900 17232,32 607867,68 640000 0K 275 500 50 3500 1 3500
14900 17232,32 607867,68 640000 0K 275 500 50 3500 1 3500
14900 17232,32 6078607,68 640000 0K 275 500 50 3500 1 3500
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Tablo 163. Kolon, Basing Etkisi Kontroli

K?(I;III:";);IT Pmanx(basin) ¢an :::;:‘:I Pn Pno Pe El:::l:f;iil;:;c c1 Es(Mpa) | Esr(Mpa) Ec Hgg:tfgi;gl Is(zayif eksen) | lc(zayif eksen) | ISr(zayif eksen)
K26 15794766,6 | 28910952 0K 38547936| 38548036,4 | 6,1921F+12 |  2,1981E+15 0,40062025 200000 | 200000 |39152,88 2550 85630000 | 1,3653E+11 | 196940838
K27 14996039,7 | 28910952 0K 38547936| 38548036,4 | 6,1921F+12 |  2,1981E+15 0,40062025 200000 | 200000 |39152,88 2550 85630000 | 1,3653E+11 | 196940838
K28 14193934,9| 28910952 0K 38547936| 38548036,4 | 6,1921E+12 | 2,1981E+15 0,40062025 200000 | 200000 |39152,88 50 85630000 | 1,3653E+11 | 196940838
K29 134034446 | 18296566,1 0K 24395421,4| 24395526 | 2,3822E+12 | 8,45642E+14 0,47674 200000 | 200000 |39152,88 2550 85630000 | 4,32E+10 | 110779238
K30 12677171,3 | 18296566,1 0K 24395421,4| 24395526 |2,3822E+12 | 8,45642E+14 047674 200000 | 200000 |39152,88 2550 85630000 | 4,32E+10 | 110779238
K31 11962206,4 | 18296566,1 0K 24395421,4| 24395526 |2,3822E+12 | 8,45642E+14 047674 200000 | 200000 |39152,88 2550 85630000 | 4,32E+10 | 110779238
K32 11260158,6 | 18296566,1 0K 24395421,4| 24395526 |2,3822E+12 | 8,45642E+14 047674 200000 | 200000 |39152,88 50 85630000 | 4,32E+10 | 110779238
K33 10569094 | 18296566,1 0K 24395421,4| 24395526 | 2,3822E+12 | 8,45642E+14 0,47674 200000 | 200000 |39152,88 1550 85630000 | 4,32E+10 | 110779238
K34 9887663,7 | 18296566,1 0K 24395421,4| 24395526 |2,3822E+12 | 8,45642E+14 0,47674 200000 | 200000 |39152,88 2550 85630000 | 4,32E+10 | 110779238
K35 9214484,3 | 18296566,1 0K 24395421,4| 24395526 |2,3822E+12 | 8,45642E+14 047674 200000 | 200000 |39152,88 2550 85630000 | 4,32E+10 | 110779238
K36 8548548,9 | 18296566,1 0K 24395421,4| 24395526 |2,3822E+12 | 8,45642E+14 047674 200000 | 200000 |39152,88 2550 85630000 | 4,32E+10 | 110779238
K37 7886520,1 | 18296566,1 (01 24395421,4| 24395526 | 2,3822E+12 | 8,45642E+14 0,47674 200000 | 200000 |39152,88 2550 85630000 | 4,32E+10 | 110779238

K38 7242020,1 | 13195811,6 OK 17594415,4| 17594520,8 | 1,2298E+12 | 4,36573E+14 0,49536448 200000 | 200000 |39152,88 550 85630000 | 2,0833E+10 | 76930038,5

K39 6638421,1 | 13195809,9 OK 17594413 2| 17594520,8 | 1,2037E+12 |  4,27293E+14 0,49536448 200000 | 200000 |39152,88 2550 39230000 | 2,0833E+10 | 76930038,5

K40 6045244,4 | 13195809,9 OK 17594413,2| 17594520,8 | 1,2037E+12 | 4,27293E+14 0,49536448 200000 | 200000 |39152,88 550 39230000 | 2,0833E+10 | 76930038,5

K41 5463154,1 | 13195809,9 OK 17594413,2| 17594520,8 | 1,2037E+12 | 4,27293E+14 0,49536448 200000 | 200000 |39152,88 2550 39230000 | 2,0833E+10 | 76930038,5

K42 4890825,3 | 13195809,9 OK 17594413,2| 17594520,8 | 1,2037E+12 |  4,27293E+14 0,49536448 200000 | 200000 |39152,88 550 39230000 | 2,0833E+10 | 76930038,5

K43 4327200,1 | 13195809,9 0K 17594413,2| 17594520,8 | 1,2037E+12 | 4,27293E+14 0,49536448 200000 | 200000 |39152,88 2550 39230000 | 2,0833E+10 | 76930038,5

K44 3771236 | 13195809,9 0K 17594413,2| 17594520,8 | 1,2037E+12 | 4,27293E+14 0,49536448 200000 | 200000 |39152,88 2550 39230000 | 2,0833E+10 | 76930038,5

K45 3221911,4 | 13195809,9 OK 17594413,2| 17594520,8 | 1,2037E+12 | 4,27293E+14 0,49536448 200000 | 200000 |39152,88 550 39230000 | 2,0833E+10 | 76930038,5

K46 2678207,8 | 13195809,9 OK 17594413,2| 17594520,8 | 1,2037E+12 |  4,27293E+14 0,49536448 200000 | 200000 |39152,88 550 39230000 | 2,0833E+10 | 76930038,5

K47 2139104 | 13195809,9 0K 17594413,2| 17594520,8 | 1,2037E+12 |  4,27293E+14 0,49536448 200000 | 200000 |39152,88 550 39230000 | 2,0833E+10 | 76930038,5

K48 1603490,7 | 13195809,9 0K 17594413,2| 17594520,8 | 1,2037E+12 | 4,27293E+14 0,49536448 200000 | 200000 |39152,88 2550 39230000 | 2,0833E+10 | 76930038,5

K49 1070774,3 | 13195809,9 OK 17594413,2| 17594520,8 | 1,2037E+12 | 4,27293E+14 0,49536448 200000 | 200000 |39152,88 550 39230000 | 2,0833E+10 | 76930038,5

K50 534821,8 | 131958099 OK 17594413,2| 17594520,8 | 1,2037E+12 |  4,27293E+14 0,49536448 200000 | 200000 |39152,88 550 39230000 | 2,0833E+10 | 76930038,5
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Tablo 164. Kolon, Basing Etkisi Kontroli

L: esteKlenen

As: Yapisal Celik | Asr:Boyuna : Kayipsiz | 0.01Ag<Asr<0.0 K: Eleman
Enkeiit AIEnl Donati :\Iam Ac I:::l'lgl-ce:si‘l?rr J:Ianl miAg Fy Fysr = Le Burkulma Boyu Nol:;l;::ram
14900 17232,32 607867,68 640000 0K 275 500 50 3500 1 3500
14900 17232,32 607867,68 640000 0K 275 500 50 3500 1 3500
14900 17232,32 607867,68 640000 0K 275 500 50 3500 1 3500
14900 12308,8 332791,2 360000 0K 275 500 50 3500 1 3500
14900 12308,8 332791,2 360000 0K 275 500 50 3500 1 3500
14900 12308,8 332791,2 360000 0K 275 500 50 3500 1 3500
14900 12308,8 332791,2 360000 0K 275 500 50 3500 1 3500
14900 12308,8 332791,2 360000 0K 275 500 50 3500 1 3500
14900 12308,8 332791,2 360000 0K 275 500 50 3500 1 3500
14900 12308,8 332791,2 360000 0K 275 500 50 3500 1 3500
14900 12308,8 332791,2 360000 0K 275 500 50 3500 1 3500
14900 12308,8 332791,2 360000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
10600 9847,04 229552,96 250000 0K 275 500 50 3500 1 3500
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Tablo 165. Kompozit Kolon Cekme Kontrolii

Cekme Ethisinde ki Kompozit Eleman Kontroli

q;ptp-n rf:ﬂ::;'!ﬁ P Fy Fysr As Asr
152923170 N 1REE]1 3OO 275 S 23900 2A617.6
152923170 N 1REE]1 3OO 275 S 23900 2A617.6
16993170 oK 1REEE] 300 275 S0 23500 246176
152923170 N 1REE]1 3OO 275 S 23900 2A617.6
16993170 oK 1REEE] 300 275 S0 23500 246176
13557E7E Ok 15175420 275 S 14500 22155 B4
13657E7TE N 15175400 275 S 14500 22155 B4
13657E7TE O 15175400 275 S 14500 22155 B4
13557E7E B 15175420 275 S 14500 22155 B4
13657E7TE O 15175400 275 S 14500 22155 B4
13657E7E o 13175420 275 S0 14900 22155 B4
13657E7TE O 15175400 275 S 14500 22155 B4
13657E7E o 13175420 275 S0 14900 22155 B4
13657ETE ) 15175400 275 SO 14500 22155 B4
13657E7E o 13175420 275 S0 14900 22155 B4
13557E7E B 15175420 275 S 14500 22155 B4
13657E7E o 13175420 275 S0 14900 22155 B4
13557E7E B 15175420 275 S 14500 22155 B4
13657E7TE O 15175400 275 S 14500 22155 B4
13557E7E B 15175420 275 S 14500 22155 B4
11442704 O 123713660 275 S 14500 17232.32
11442004 O 12713680 275 S 14500 17232 32
11442704 O 123713660 275 S 14500 17232.32
114400404 o 12713660 275 S0 14900 17232.32
11442704 O 123713660 275 S 14500 17232.32
114400404 o 12713660 275 S0 14900 17232.32
11442004 B 12713660 275 S 14500 17232.32
114400404 o 12713660 275 S0 14900 17232.32
S226T10 B 10251 S0 275 S 14500 12308 B
S22ET10 O 10251 Sl 275 S 14500 12308 B
S226T10 B 10251 S0 275 S 14500 12308 B
S22ET10 O 10251 Sl 275 S 14500 12308 B
S226T10 B 10251 S0 275 S 14500 12308 B
S22ET10 O 10251 Sl 275 S 14500 12308 B
S2AET10 o 10251 S 275 S0 14900 1230 B
S22ET10 O 10251 Sl 275 S 14500 12308 B
S2AET10 o 10251 S 275 S0 14900 1230 B
TOSAGER K FEIES2D 275 SO 10500 SEAT. DA
TOS46EE oK FEIESZD 275 500 LOE00 9E47.04
TOSAEER O FEIES2D 275 S 10&E0D SEAT. D4
TOSAGER B FTEIES2D 275 S 10500 CEAT. O
TOSAEER O FEIES2D 275 S 10&E0D SEAT. D4
TOSAEEE . FEIRES2D 275 S 1D DEAT O
TOSAEER O FEIES2D 275 S 10&E0D SEAT. D4
TOSAEER o FEIES2D 275 S0 10E00D SR T D
TOSAEER O FEIES2D 275 S 10&E0D SEAT. D4
TOSAEER o FEIES2D 275 S0 10E00D SR T D
TOSAGER B FTEIES2D 275 S 10500 CEAT. O
TOSAEER o FEIES2D 275 S0 10E00D SR T D
TOSAGER B FEIES2D 275 SO 10500 CEAT. O
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Tablo 166. Egilme Momenti, Eksenel Kuvvet Etkisi Kontrolii

KOMPOZIT M2max M3max | Pmax(basing) ¢cPn ¢°M“2 (IJcMn3 Mn2 Mn3 Egiime Mex Wpx Wr We Mo Wsn Wen hn
KOLON Kontrol
K1 3154300 | 7228000 | 35739826 |51183154,2 | 6106350886 | -1,59357E+28 | 6784834318 | -1,77063E+28 OK 6784834318 | 4815000 0 327935000 | 8292743750 | 905401,603 | 59243481,92 | 233,8393
K2 49133500 | 162622300 | 35021775,9 | 51183154,2 | 6106350886 | -1,59357E+28 | 6784834318 | -1,77063E+28 OK 6784834318 | 4815000 0 327935000 | 8292743750 | 905401,603 | 59243481,92 | 233,8393
K3 65852600 | 149131800 | 342859604 | 51183154,2 | 6106350886 | -1,59357E+28 | 6784834318 | -1,77063E+28 OK 6784834318 | 4815000 0 327935000 | 8292743750 | 905401,603 | 59243481,92 | 233,8393
K4 86784100 | 163667900 | 33533948,9 | 51183154,2 | 6106350886 | -1,59357E+28 | 6784834318 | -1,77063E+28 OK 6784834318 | 4815000 0 327935000 | 8292743750 | 905401,603 | 59243481,92 | 233,8393
K5 112491500 | 178087100 | 32765514,3 | 51183154,2 | 6106350886 | -1,59357E+28 | 6784834318 | -1,77063E+28 OK 6784834318 | 4815000 0 327935000 | 8292743750 | 905401,603 | 59243481,92 | 233,8393
Ke 109511900 | 158849700 | 31982435,5 | 42075336,9 | 4578329359 | -9,61301E+27 | 5087032621 | -1,00811E+28 OK 5087032621 | 4815000 0 245185000 | 6534306250 | 109294896 | 53962948,96 | 234,6399
K7 124912000 | 199711300 | 31216632,6 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 148,4574
K8 125903400 | 207322800 | 30444639 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 148,4574
K9 130283400 | 220497800 | 29666856,7 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 1484574
K10 134631400 | 231329500 | 28883132,8 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 1484574
K11 139483600 | 241459500 | 28093379,1 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 1484574
K12 144807300 | 250578900 | 27297450,6 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 148,4574
K13 150676300 | 258822500 | 26495166,1 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 1484574
K14 156984500 | 266204600 | 25686299,8 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 1484574
K15 163844200 | 272761800 | 24870579,4 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 1484574
K16 171323800 | 278612200 | 24047679,9 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 1484574
K17 179169600 | 283500100 | 23217237,6 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 1484574
K18 188271700 | 288681400 | 22378765,4 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 148,4574
K19 194149700 | 287985400 | 21532076,1 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,00811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 148,4574
K20 220729600 | 311979100 | 20675052,2 | 42075336,9 | 4391285658 | -9,61301E+27 | 4879206287 | -1,06811E+28 OK 4879206287 | 1869000 0 248131000 | 5786758750 | 1730880,5 | 20308721,17 | 1484574
K21 143255000 | 210493400 | 19814804,2 | 28910952 | 2626274560 | -1,47636E+27 | 2918082844 | -1,6404E+27 OK 2918082844 | 1869000 0 126131000 | 3194258750 | 1401,13954 | 12978380,82 | 127,3763
K22 168762500 | 290325500 | 19004836,3 | 28910952 | 2626274560 | -1,47636E+27 | 2918082844 | -1,6404E+27 OK 2918082844 | 1869000 0 126131000 | 3194258750 | 1401,13954 | 12978380,82 | 127,3763
K23 146533900 | 287029400 | 18197754,4 | 28910952 | 2626274560 | -1,47636E+27 | 2918082844 | -1,6404E+27 OK 2918082844 | 1869000 0 126131000 | 3194258750 | 1401,13954 | 12978380,82 | 127,3763
K24 133620400 | 297932800 | 17394686,4 | 28910952 | 2626274560 | -1,47636E+27 | 2918082844 | -1,6404E+27 OK 2918082844 | 1869000 0 126131000 | 3194258750 | 1401,13954 | 12978380,82 | 127,3763
K25 120544500 | 304805200 | 16594082,8 | 28910952 | 2626274560 | -1,47636E+27 | 2918082844 | -1,6404E+27 OK 2918082844 | 1869000 0 126131000 | 3194258750 | 1401,13954 | 12978380,82 | 127,3763
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Tablo 167.

Egilme Momenti, Eksenel Kuvvet Etkisi Kontrolii

382

Msy Wpy Wr We Mb Wsn Wen hn h1 h2 tw tf bf d c As Asr Asrs Ac Fy Fysr fek
-1,77063E+28 | 1292000 12554976 | 318903024|13400477260| 905401,6 | 8,33239E+26 | 8,70339E+11 | 1100 1100 145 28 500 500 40 23900 | 246176 | 24617,6 | 1161482 | 275 500 50
-1,77063E+28 | 1292000 12554976 | 318903024|13400477260| 905401,6 | 8,33239E+26 | 8,70339E+11 | 1100 1100 14,5 28 500 500 40 23900 | 24617,6 | 24617,6 | 1161482 | 275 500 50
-1,77063E+28 | 1292000 | 12554976 | 318903024|13409477260( 905401,6 | 8,33239E+26 | 8,70339E+11| 1100 1100 145 28 500 500 40 23900 | 246176 | 246176 | 1161482 | 275 500 50
-1,77063E+28 | 1292000 12554976 | 318903024| 13400477260 9054016 | 8,33230E+26 | 8,70339E+11 | 1100 1100 145 28 500 500 40 23900 | 246176 | 24617,6 | 1161482 | 275 500 50
-1,77063E+28 | 1292000 12554976 | 318903024|13400477260| 905401,6 | 8,33239E+26 | 8,70339E+11 | 1100 1100 145 28 500 500 40 23900 | 246176 | 24617,6 | 1161482 | 275 500 50
-1,06811E+28 | 1292000 | 10191686 | 238516314|10519614864| 1092949 | 5,02641E+26 | 7,08972E+11| 1000 1000 145 28 500 500 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 |10191686|238938314|10412532364 1730880,5 | 5,02641E+26 | 7,08972E+11| 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 |10191686|238938314|10412532364 1730880,5 | 5,02641E+26 | 7,08972E+11| 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 (10191686 |238938314|10412532364 | 1730880,5 | 5,02041E+26 | 7,08972E+11 | 1000 1000 1 19 300 300 40 14900 | 221558 | 22155,8 | 962944 | 275 500 50
-1,06811E+28 | 870000 (10191686 |238938314|10412532364 | 1730880,5 | 5,02641E+26 | 7,08972E+11 | 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 |10191686|238938314|10412532364 1730880,5 | 5,02641E+26 | 7,08972E+11| 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 (10191686 |238938314|10412532364 | 1730880,5 | 5,02041E+26 | 7,08972E+11 | 1000 1000 1 19 300 300 40 14900 | 221558 | 22155,8 | 962944 | 275 500 50
-1,06811E+28 | 870000 (10191686 |238938314|10412532364 | 1730880,5 | 5,02641E+26 | 7,08972E+11 | 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 |10191686|238938314|10412532364 1730880,5 | 5,02641E+26 | 7,08972E+11| 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 (10191686 |238938314|10412532364 1730880,5 | 5,02641E+26 | 7,08972E+11 | 1000 1000 1 19 300 300 40 14900 | 221558 | 22155,8 | 962944 | 275 500 50
-1,06811E+28 | 870000 10191686 |238938314|10412532364 | 1730880,5 | 5,02641E+26 | 7,08972E+11| 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 (10191686 |238938314|10412532364 | 1730880,5 | 5,02641E+26 | 7,08972E+11 | 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 |10191686|238938314|10412532364 1730880,5 | 5,02641E+26 | 7,08972E+11| 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 10191686 |238938314|10412532364 | 1730880,5 | 5,02641E+26 | 7,08972E+11| 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,06811E+28 | 870000 (10191686 |238938314|10412532364 | 1730880,5 | 5,02641E+26 | 7,08972E+11 | 1000 1000 1 19 300 300 40 14900 | 221558 | 221558 | 962944 | 275 500 50
-1,6404E427 | 870000 | 6203635 |120926365| 5910752852 | 1401,1395 | 7,71951E+25 | 3,10635E+11 | 800 800 1 19 300 300 40 14900 | 172323 | 172323 | 607868 | 275 500 50
-1,6404E+27 | 870000 | 6203635 [120926365| 5910752852 | 1401,1395| 7,71951E+25 | 3,10635E+11 | 800 800 1 19 300 300 40 14900 | 172323 | 172323 | 607868 | 275 500 50
-1,6404E+27 | 870000 | 6203635 [120926365| 5910752852 | 1401,1395| 7,71951E+25 | 3,10635E+11 | 800 800 1 19 300 300 40 14900 | 172323 | 172323 | 607868 | 1275 500 50
-1,6404E+27 | 870000 | 6203635 |120926365| 5910752852 | 1401,1395| 7,71951E+25 | 3,10635E+11| 800 800 1 19 300 300 40 14900 | 172323 | 172323 | 607868 | 275 500 50
-1,6404E+27 | 870000 | 6203635 |120926365| 5910752852 | 1401,1395 | 7,71951E+25 | 3,10635E+11 | 800 800 1 19 300 300 40 14900 | 172323 | 17232,3 | 607868 | 275 500 50



Tablo 168. Egilme Momenti, Eksenel Kuvvet Etkisi Kontrolii

KoMPozIT M2max M3max | Pmax(basing) {ePn ¢cMn2 ¢cMn3 Mn2 Mn3 Egiime Mex Wpx Wr We Mo Wsn Wen hn
KOLON Kontrol
K26 109164000 | 312476400 | 15794766,6 | 28910952 | 2626274560 | -1,47636E+27 | 2918082844 | -1,6404E+27 0K 2918082844 | 1863000 0 126131000 | 3194258750 | 1401,13954 | 12978380,82 | 127,3763
K27 97239100 | 312993300 | 14996039,7 | 28010952 | 2626274560 | -1,47636E+27 | 2018082844 | -1,6404E+27 0K 2918082844 | 1869000 0 126131000 | 3194258750 | 1401,13954 | 12978380,82 | 127,3763
K28 96432500 | 346278000 | 141939349 | 28010952 | 2626274560 | -1,47636E+27 | 2918082844 | -1,6404E+27 0K 2018082844 | 1869000 0 126131000 | 3194258750 | 1401,13954 | 12978380,82 | 127,3763
K29 36619900 | 193518900 | 13403444,6 | 18296566,1 | 1310578164 | -8,08114E+25 | 1456197960 | -8,97904E+25 0K 1456197960 | 1869000 0 52131000 | 1621758750 | 1252,27342 | 7774890,104 | 113,843
K30 19723700 | 273849700 | 12677171,3 | 18296566,1 | 1310578164 | -8,08114E+25 | 1456197960 | -8,97904E+25 OK 1456197960 | 1869000 0 52131000 | 1621758750 | 1252,27342 | 7774890,104 | 113,843
K31 0430200 | 275789300 | 11962206,4 | 18296566,1 | 1310578164 | -8,08114E+425 | 1456197960 | -8,97904E+25 0K 1456197960 | 1869000 0 52131000 | 1621758750 | 1252,27342 | 7774890,104 | 113,843
K32 35547200 | 286947300 | 11260158,6 | 18296566,1 | 1310578164 | -8,08114E+25 | 1456197960 | -8,97904E+25 0K 1456197960 | 1869000 0 52131000 | 1621758750 | 1252,27342 | 7774890,104 | 113,843
K33 60290500 | 293417600 | 10569094 | 18296566,1 | 1310578164 | -8,08114E+25 | 1456197960 | -8,97904E+25 0K 1456197960 | 1869000 0 52131000 | 1621758750 | 1252,27342 | 7774890,104 | 113,843
k34 83496600 | 303000600 | 9887663,7 | 18296566,1 | 1310578164 | -8,08114E+25 | 1456197960 | -897904E+25 0K 1456197960 | 1869000 0 52131000 | 1621758750 | 1252,27342 | 7774890,104 | 113,843
K35 105283100 | 310081300 | 9214484,3 | 18296566,1 | 1310578164 | -8,08114E+25 | 1456197960 | -8,97904E+25 0K 1456197960 | 1869000 0 52131000 | 1621758750 | 1252,27342 | 7774890,104 | 113,843
K36 124916800 | 313376600 | 85485489 | 18296566,1 | 1310578164 | -8,08114E+25 | 1456197960 | -8,97904E+25 0K 1456197960 | 1869000 0 52131000 | 1621758750 | 1252,27342 | 7774890,104 | 113,843
K37 150408700 | 336677700 | 7886520,1 | 18296566,1 | 1310578164 | -8,08114E+25 | 1456197960 | -8,97904E+25 OK 1456197960 | 1869000 0 52131000 | 1621758750 | 1252,27342 | 7774890,104 | 113,843
K38 100391900 | 212448200 | 72420201 | 131958116 | 769637994 | -2,06768E+25 | 855153326,6 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
K39 132080700 | 254596700 | 6638421,1 | 131958099 | 769637994 | -2,06768E+25 | 855153326,6 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k40 151105200 | 256913100 | 60452444 | 131958099 | 769637994 | -2,06768E+25 | 855153326,6 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k41 169098900 | 262406800 | 5463154,1 | 131958099 | 769637994 | -2,06768E+25 | 855153326,6 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k42 185362400 | 266682000 | 4890825,3 | 131958099 | 769637994 | -2,06768E+25 | 855153326,6 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k43 199946400 | 270357200 | 4327200,1 | 131958099 | 769637994 | -2,06768E+25 | 855153326,6 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k44 212856900 | 273481700 | 3771236 |13195809,9 | 769637994 | -2,06768E+25 | 8551533266 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k45 224116500 | 276157200 | 32219114 | 13195809,9 | 769637994 | -2,06768E+25 | 8551533266 | -2,29742E425 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k46 233707900 | 278475500 | 26782078 | 13195809,9 | 769637994 | -2,06768E+25 | 8551533266 | -2,29742E425 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k47 241607900 | 280458300 | 2139104 |13195809,9 | 769637994 | -2,06768E+25 | 8551533266 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k48 247847300 | 282688900 | 1603490,7 | 13195809,9 | 769637994 | -2,06768E+25 | 8551533266 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
k49 251754100 | 280557700 | 1070774,3 | 13195809,9 | 769637994 | -2,00768E+25 | 8551533266 | -2,29742E425 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637| 3570612,001 | 84,51576
K50 151105200 | 256913100 | 5348218 | 131958099 | 769637994 | -2,06768E+25 | 855153326,6 | -2,29742E+25 OK | 855153326,6 | 1053000 0 30197000 | 931261250 | 845,157637 | 3570612,001 | 84,51576

383



Tablo 169.

Egilme Momenti, Eksenel Kuvvet Etkisi Kontrolii

Msy Wpy Wr We Mp Wsn Wen hn hl h2 tw tf bf d ¢ As Asr Asrs Ac Fy Fysr fek
-1,6404E427 | 870000 | 6203635 |120926365| 5910752852 | 1401,1395 | 7,71951E+25 | 3,10635E+11| 800 800 1 19 300 300 40 14900 | 17232,3 | 17232,3 | 607868 | 275 500 50
-1,6404E427 | 870000 | 6203635 |120926365| 5910752852 | 1401,1395 | 7,71951E+25 | 3,10635E+11| 800 800 1 19 300 300 40 14900 | 172323 | 17232,3 | 607868 | 275 500 50
-1,6404E427 | 870000 | 6203635 |120926365| 5910752852 | 1401,1395 | 7,71951E+25 | 3,10635E+11| 800 800 1 19 300 300 40 14900 | 172323 | 17232,3 | 607868 | 275 500 50
-8,97904E+25 | 870000 | 3200288 | 49929712 | 2900400380 | 1252,2734 | 4,22543E+24 83918919000 600 600 1 19 300 300 40 14900 | 12308,8 | 12308,8 | 332791 | 275 500 50
-8,97904E+25 | 870000 | 3200288 | 49929712 | 2900400380 | 1252,2734 | 4,22543E+24 83918919000 600 600 1 19 300 300 40 14900 | 12308,8 | 12308,8 | 332791 | 275 500 50
-8,97904E+25 | 870000 | 3200288 | 49929712 | 2900400380 | 1252,2734 | 4,22543E+24 83918919000 600 600 1 19 300 300 40 14900 | 12308,8 | 12308,8 | 332791 | 275 500 50
-8,97904E+25 | 870000 | 3200288 | 49929712 | 2900400380 | 1252,2734 | 4,22543E+24 83918919000 600 600 1 19 300 300 40 14900 | 12308,8 | 12308,8 | 332791 | 275 500 50
-8,97904E+25 | 870000 | 3200288 | 49929712 | 2900400380 | 1252,2734 | 4,22543E+24 83918919000 600 600 1 19 300 300 40 14900 | 12308,8 | 12308,8 | 332791 | 275 500 50
-8,97904E+25 | 870000 | 3200288 | 49929712 | 2900400380 | 1252,2734 | 4,22543E+24 83918919000 600 600 1 19 300 300 40 14900 | 12308,8 | 12308,8 | 332791 | 275 500 50
-8,97904E+25 | 870000 | 3200288 | 49929712 | 2900400380 | 1252,2734 | 4,22543E+24 |83918919000| 600 600 1 19 300 300 40 14900 | 123088 | 12308,8 | 332791 | 275 500 50
-8,97904E+25 | 870000 | 3200288 | 49929712 | 2900400380 | 1252,2734 | 4,22543E+24 |83918919000| 600 600 1 19 300 300 40 14900 | 123088 | 12308,8 | 332791 | 275 500 50
-8,97904E+25 | 870000 | 3200288 | 49929712 | 2900400380 | 1252,2734 | 4,22543E+24 83918919000 600 600 1 19 300 300 40 14900 | 123088 | 123088 | 332791 | 275 500 50
-2,20742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 84515764 | 1,08114E+24 46500321000 500 500 10 17 240 240 40 10600 | 9847,04 | 9847,04 | 229553 | 275 500 50
-2,29742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114E+24 46500321000/ 500 500 10 17 240 240 40 10600 | 9847,04 | 9847,04 | 229353 | 275 500 50
-2,20742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 84515764 | 1,08114E+24 46500321000 500 500 10 17 240 240 40 10600 | 9847,04 | 9847,04 | 229553 | 275 500 50
-2,20742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 84515764 | 1,08114E+24 46500321000 500 500 10 17 240 240 40 10600 | 9847,04 | 9847,04 | 229553 | 275 500 50
-2,29742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114F+24 46500321000 500 500 10 17 240 240 40 10600 | 9847,04 | 9847,04 | 229553 | 275 500 50
-2,29742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114F+24 46500321000 500 500 10 17 240 240 40 10600 | 9847,04 | 9847,04 | 229553 | 275 500 50
-2,20742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114E+24 46500321000 500 500 10 17 240 240 40 10600 | 9847,04 | 9847,04 | 229553 | 275 500 50
-2,20742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114E+24 46500321000 500 500 10 17 240 240 40 10600 | 9847,04 | 9847,04 | 229553 | 275 500 50
2,29742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114E+24|46500321000) 500 | 500 | 10 17 | 240 | 240 | 40 | 10600 | 9847,04 | 984704 | 229553 | 275 | 500 | 50
2,29742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114E+24|46500321000) 500 | 500 | 10 17 | 240 | 240 | 40 | 10600 | 9847,04 | 984704 | 229553 | 275 | 500 | 50
2,29742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114E+24|46500321000) 500 | 500 | 10 17 | 240 | 240 | 40 | 10600 | 9847,04 | 984704 | 229553 | 275 | 500 | 50
2,29742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114E+24|46500321000) 500 | 500 | 10 17 | 240 | 240 | 40 | 10600 | 9847,04 | 984704 | 229553 | 275 | 500 | 50
2,29742E+25 | 498400 | 2067878 | 28683722 | 1780528284 | 845,15764 | 1,08114E+24|46500321000) 500 | 500 | 10 17 | 240 | 240 | 40 | 10600 | 9847,04 | 984704 | 229553 | 275 | 500 | 50
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Tablo 170. Kesme Kuvveti Kontrolii

KompozIT - Viina ) G Qelik Profil Kesme Kontrold Betonarme Kesme Kontrol s Sénlmallélgesi
KOION | " [konola| ol fonkolife T T e [ ot | E | B ] W ] 4 | N ] W | o [ Viemn | VO | W | Vo | dow | ok |k bl 0 | R | | 5 s | [Vt
KL |40166 OK | OK | OK |1196250/1196250| 7250 | & [200000| 275 | 53¢ | SO0 | 500 | 145 | 40 |1517067|2022757|151S800] SO6957 |1694750) 956522 | 25 | SO0 | 1100 | 1060 | 1100 | 40 | 100 | 34669 OK 338843474
K2 |951366| OK | OK | OK |1196250|1196250| 7250 | 1 [200000| 275 | 534 | 500 | 501 | 145 | 40 |1517067|2022757|1515800| 506957 | 1894750 956522 25 | 500 | 1100 | 1060 | 1100 | 40 | 100 |-36499| OK | 3388843474
K3 | 920144] OK 0K 0K [1196250(1196250] 7250 1 ]200000] 275 | 53¢ | 500 | 500 | 145 | 40 |1517067|2022757|1515800| 506957 | 1894750] 956522 25 | 500 | 1100 | 1060 | 1100 | 40 | 100 | -3639 | OK |3388843474
K4 1972547 Ok | OK | OK |1196250|1196250 7250 | 1 |200000| 275 | 534 | 500 | 503 | 145 | 40 |1517067|2022757|1515800| 506957 | 1894750 95,6522 25 | 500 | 1100 | 1060 | 1100 | 40 | 100 |-36574| OK | 3388843474
K5 |109928| OK | OK | OK |1196250|1196250| 7250 | 1 [200000| 275 | 534 | 500 | 504 | 145 | 40 |1517067|2022757|1515800| 506957 | 1894750 95,6522 25 | 500 | 1100 | 1060 | 1100 | 40 | 100 |-37025]| OK | 3388843474
K6 |988596| OK 0k 0K |1196250(1196250( 7250 11200000 275 | 53¢ | 500 | 505 | 145 | 40 |1249043|1665391(1248000| 417391 |1560000] 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 100 |-37304| OK | 3476105611
Kl | 1626| OK | OK | OK |544500|544500| 3300 | & [200000| 275 | 53 | 300 | S06 | 11 | 40 |1249043)1665391|1248000] 417391 |1560000| 869565| 25 | SO0 | 1000 | 960 | 1000 | 40 | 100 |-38186| OK | 2085663366
K8 121386 OK | OK | OK |544500 544500 | 3300 | 1 |200000| 275 | 534 | 300 | 507 | 11 40 |1249043| 1665391 ) 1248000| 417391 (1560000{ 86,9565| 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-38428| OK |20835663366
K9 | 128350 OK 0K 0K | 544500 | 544500 | 3300 1 ]200000] 275 | 534 | 300 | 508 | 11 40 |1249043| 1665391| 1248000 417391 (15600001 86,9565| 25 | 500 | 1000 | 960 | 1000 | 40 | 100 | -3876 | OK | 2085663366
K10 | 134292 | OK Ok | Ok | 544500 [ 544500 | 3300 | 1 200000 275 | 534 | 300 | 509 | 11 40 | 1249043| 1665391 ) 1248000| 417391 [1560000( 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-39047| OK | 2083663366
I | 139822 | OK | OK | OK |544500 544500 | 3300 | 1 200000 275 | 534 | 300 | 510 | 1 40 [1249043| 1665391 ) 1248000| 417391 [1560000{ 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-39318| OK | 2083663366
K12 | 144828 | OK 0K | OK |544500 (544500 | 3300 | 1 200000 275 | 534 | 300 | 511 | 1 40 |1249043| 1665391 ) 1248000| 417391 1560000( 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-39567| OK |2085663366
K13 | 149363 | OK 0K 0K | 544500 | 544500 | 3300 1 200000 275 | 53¢ | 300 | 512 | 1 40 | 1249043| 1665391 ) 1248000| 417391 [1560000( 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-39795| OK |2085663366
K14 153434 | OK | OK | OK |544500|544500| 3300 | 1 [200000| 275 | 534 | 300 | 513 | Ul 40 | 1249043| 1665391 ) 1248000| 417391 [1560000{ 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-40002| OK | 20835663366
KI5 | 157036 | OK | OK | OK |544500 544500 | 3300 | 1 [200000] 275 | 534 | 300 | 514 | 11 40 |1249043| 1665391 ) 1248000| 417391 [1560000( 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-40,487| OK | 20835663366
Ki6 | 160278 | OK | OK | OK |544500 544500 | 3300 | 1 |200000] 275 | 534 | 300 | 55 | 1 40 [1249043| 1665391 ) 1248000| 417391 [1560000{ 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-40.355| OK | 2085663366
K17 | 16280 | OK 0K 0K | 544500 | 544500 | 3300 1 |200000] 275 | 534 | 300 | 516 | 11 40 | 1249043| 1665391| 1248000/ 417391 (1560000 86,9565| 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-40488| OK | 2085663366
K18 | 166380 | OK | OK | OK |544500 544500 | 3300 | 1 [200000] 275 | 534 | 300 | 517 | 1 40 [1249043| 1665391 ) 1248000| 417391 [1560000{ 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-40675| OK | 2083663366
K19 | 162550 | OK | OK | OK |544500 544500 | 3300 | 1 |200000| 275 | 534 | 300 | 518 | 11 40 |1249043| 1665391) 1248000| 417391 (1560000( 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-40474| OK |20835663366
K20 | 192413 | OK 0K 0K | 544500 | 544500 | 3300 1 1200000 275 | 53¢ | 300 | 519 | 11 40 | 1249043| 1665391 ) 1248000| 417391 [1560000( 86,9565 25 | 500 | 1000 | 960 | 1000 | 40 | 100 |-42099 | OK | 2085663366
K1 133175 | OK 0K 0K | 544500 | 544500 | 3300 1 ]200000] 275 | 53¢ | 300 | 50 | 11 40 | 791061 | 1054748| 790400 | 264348 | 988000 | 69,5652| 25 | 500 | 800 | 760 | 800 | 40 100 |-43135) OK |201,0834121
K22 | 164936 | OK | OK | OK |544500 544500 | 3300 | 1 200000 275 | 534 | 300 | 52 | 11 40 | 791061 | 1054748) 790400 | 264348 | 988000 | 69,5652 25 | 500 | 800 | 760 | 800 | 40 | 100 [-46337| OK |2010834121
K23 | 165479 | OK | OK | OK |544500 544500 | 3300 | 1 200000 275 | 534 | 300 | 522 | 1 40 | 791061 | 1054748) 790400 | 264348 | 988000 | 69,5652 25 | 500 | 800 | 760 | 800 | 40 | 100 [-46396| OK |2010834121
K24 | 171151 | OK 0K 0K | 544500 | 544500 | 3300 1 1200000 275 | 534 | 300 | 53 | 11 40 | 791061 | 1054748| 790400 | 264348 | 988000 | 69,5652| 25 | 500 | 800 | 760 | 800 | 40 100 | -4702 | OK |201,0834121
K25 | 174955 | OK 0K 0K | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 | 54 | 11 40 | 791061 | 1054748| 790400 | 264348 | 988000 | 69,5652| 25 | 500 | 800 | 760 | 800 | 40 | 100 |-47448| OK 2010834121
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Tablo 171. Kesme Kuvveti Kontrolii

KompozIT v Vuimae esme~ esme" Gelik Profil Kesme Kontroli Betonarme Kesme Kontroli e Sa.rllméaélgesi
KOLON Kontolg | Vorroll Kontrold [ T T aw | o0 | E | A | W | @ ] b | 0 | o |G Vieme | Ve | W | Vo | Aow | fok | fk (o] 0 ] R | ¢ | 5 | sew Vinetryealan
K26 | 179900 | OK 0K OK | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 525 1 40 | 791061 | 1054748 790400 | 264348 | 988000 | 695652 | 25 500 | 800 | 760 800 40 100 |-48017| OK |201,0834121
K27 | 176660 | OK 0K 0K | 544500 | 544500 | 3300 1 |200000( 275 | 534 | 300 | 526 11 40 | 791061 |1054748| 790400 | 264348 | 988000 | 69,5652 | 2,5 500 | 800 | 760 | 800 40 100 |-47643| OK |[201,0834121
K28 | 214092 | OK 0K OK | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 527 H 40 | 791061 | 1054748| 790400 | 264348 | 988000 | 69,5652 | 2,5 500 | 800 | 760 800 40 100 |-52,352| OK |201,0834121
K29 | 123630 | OK 0K OK | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 | 528 1 40 | 437165 | 582887 | 436800 | 146087 | 546000 | 52,1739 25 500 | 600 | 560 | 600 40 100 [-53716| OK |[187,2087468
K30 | 156234 | OK oK OK | 544500 | 544500 | 3300 1 |200000( 275 | 534 | 300 | 529 11 40 | 437165 | 582887 | 436800 | 146087 | 546000 | 52,1739 | 25 500 | 600 | 560 | 600 40 100 [-63936| OK |[187,2087468
K31 | 158888 | OK 0K 0K | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 530 1 40 | 437165 | 582887 | 436800 | 146087 | 546000 | 52,1739 25 500 600 560 600 40 100 |-64942 | OK | 1872087468
K32 | 164889 | OK 0K OK | 544500 | 544500 | 3300 1 |200000( 275 | 534 | 300 | 531 11 40 | 437165 | 582887 | 436800 | 146087 | 546000 | 52,1739 | 25 500 | 600 | 560 | 600 40 100 [-67,337| OK |[187,2087468
K33 | 169657 | OK oK OK | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 532 1 40 | 437165 | 582887 | 436800 | 146087 | 546000 | 52,1739 25 500 600 560 600 40 100 | -6937 | Ok |187,2087468
K34 | 173858 | OK 0K OK | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 | 533 11 40 | 437165 | 582887 | 436800 | 146087 | 546000 | 52,1739 25 500 | 600 | 560 | 600 40 100 [-71265| OK |[187,2087468
K35 | 178018 | OK 0K OK | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 534 1 40 | 437165 | 582887 | 436800 | 146087 | 546000 | 52,1739 25 500 600 560 600 40 100 |-73247| OK | 1872087468
K36 | 178464 | OK 0K OK | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 | 535 11 40 | 437165 | 582887 | 436800 | 146087 | 546000 | 52,1739 25 500 | 600 | 560 | 600 40 100 [-73467 | OK |[187,2087468
K37 | 201051 | OK oK OK | 544500 | 544500 | 3300 1 200000 275 | 534 | 300 | 536 1 40 | 437165 | 582887 | 436800 | 146087 | 546000 | 52,1739 | 25 500 | 600 | 560 | 600 40 100 |-86579| OK |[187,2087468
K38 | 127600 | OK 0K OK | 396000 | 396000 | 2400 1 200000 275 | 534 | 240 537 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 434783 | 25 500 500 460 500 40 100 | 776 | OK (1501782159
K3 [145544| OK | OK | OK |396000(396000| 2600 | 1 |200000| 275 | 53¢ | 260 | 53 | 10 | 40 |289250 | 399000 | 299000 | 100000 | 373750 | 434783 25 | 500 | 500 | 460 | 500 | 40 | 100 [9591| OK 1501782159
K40 | 147404 | OK 0K 0K | 396000 | 396000 | 2400 1 200000 275 | 534 | 240 539 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 43,4783 25 500 500 | 460 500 40 100 |-97598| Ok |1501782159
K41 | 150388 | OK 0K OK | 396000 | 396000 | 2400 1 200000 275 | 534 | 240 | 540 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 434783 | 25 500 | 500 | 460 | 500 40 100 |-10154| OK [150,1782159
K42 | 152766 | OK 0K OK | 396000 | 396000 | 2400 1 1200000 275 | 534 | 240 541 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 434783 | 25 500 500 460 500 40 100 |-10492| Ok |1501782159
K43 | 154804 | OK 0K OK | 396000 | 396000 | 2400 1 200000 275 | 534 | 240 | 542 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 434783 | 25 500 | 500 | 460 | 500 40 100 | -108 | Ok (1501782159
K4d | 156539 | OK 0K OK | 396000 | 396000 | 2400 1 200000 275 | 53¢ | 240 | 543 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 434783 | 25 500 | 500 | 460 | 500 40 100 |-11076 | OK [150,1782159
K45 | 158025 | OK 0K OK | 396000 | 396000 | 2400 1 200000 275 | 534 | 240 544 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 434783 | 25 500 500 460 500 40 100 |-11325| Ok | 1001188106
K46 | 159316 | OK oK OK | 396000 | 396000 | 2400 1 200000 275 | 53¢ | 240 | 545 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 43,4783 | 25 500 | 500 | 460 | 500 40 100 | -1155 | OK (1001188106
K47 | 160397 | OK 0K OK | 396000 | 396000 | 2400 1 200000 275 | 534 | 240 546 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 43,4783 25 500 500 460 500 40 100 |-11746| OK | 1001188106
K48 | 161833 | OK 0K OK | 396000 | 396000 | 2400 1 200000 275 | 534 | 240 | 547 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 434783 | 25 500 | 500 | 460 | 500 40 100 [-12016| OK 1001188106
K49 | 158930 | OK 0K OK | 396000 | 396000 | 2400 1 200000 275 | 534 | 240 548 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 434783 25 500 500 460 500 40 100 |-11482| OK |1001188106
K50 | 147404 | OK 0K OK | 396000 | 396000 | 2400 1 200000 275 | 534 | 240 | 549 10 40 | 299250 | 399000 | 299000 | 100000 | 373750 | 43,4783 25 500 | 500 | 460 | 500 40 100 [-97598| OK (1001188106
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Tiirkiye Bina Dapram Yanetmelii 2013 sekil 7.3 uyanncs

\P Beton we donah sartln ;
fok=0C= 50 Mimm* (Mpa.} (b=ton siindiri karaktsristk muksvemst)
kiri5 bdlgesi fyk=5= 500 MWmm(Mpa.) boyuna donah czfk akma mukavemst)
6 adef elriys = 13
., fed= 30/ 15 = 333 Nmm*
-, tm= 118
b fid= 300 { 115 = 4315 Nmm®

mm
A

fotk=035"+fck= D35 ™ B) = 247 Wmm"

fotd=fetk iy, = 247 1 15 = 165 Nmm®
Lb={012*fd*@/fetd)={ 012 = 45 * 23/ 185 )= B85 mm
Lb=20*@=20 * 28 = 50 mm

Lbmax= 885 mm {32<@=<40ize 100/ (132 - @) le carpibr. }

150

A

1000

mm

sanima bigesi uzunlugu
Le==15*bmax= 15 * 1100 = 1650 mm
ler=Ln/B= 1500 ¢ &= 280 mm

4 Le == EDOmm
4 sc= | 180 mm Lemax= 1850 mm kalon kesiti

max boyuna donati gap  sanima bélgesi etriye arald

Bz8 sC = 50mm

1850
12 adet elriye

=arilma bilgesi

1500 mm
-1800  mm

Lor=

Ln

orta balge

se=<bmin/3= 1100 / 3 = 27 mm
se=<f*Gl= 84 * 28 = 168 mm
sc=< 150

semin= 150 mm

1
113
1
"
1
n
n
n
1100

0 adet etriye
1343 mm

E= 50=J 180 mm

b2 =

gk balpesi ety aral

scak =< 150mm

scak=<bmin/3= 100/ 3 = 37T mm
scekmin= 150 mm

mm

T
n
n
a1
L1
n
il

Il
1

E saek |~ [
150 [mi

2 adet etriye
BES
233
ek bilgesi

arta bilge etrive arahid

50 =< 200mm

Lek:

v so=<bmini2= 100/ 2 = 550 mm
E E somin= 200 mm
] o o i | . ..
LS B 1 I O iris bilgesi etrye aralfl
o E 5j =< 160mm
= orta bilge boyu kalmadigindan tim kolon boyunca etriye arabj 150 mm  almacakbr.
- temiz kat boyunca toplam etriye 1 adet kullamilacakr.
[ ! i
ﬁﬁ ] se= 150 mm
E i ; - - — - -
g 4o
=
E #
g el =male =k == 150 (mm (5'
kirig bigesi
G aded atrye

Sekil 159. Kompozit Kolon, Etriye, Kolon 110x110
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Tiirkiyz Bina Depram Yanstmelii 2018 seki 7.3 uyannca

J\ Beton ve donah sartlan
fok=C= 50 Mimm* (Mpa.) (beton silindirik karaktzristk mukavemeti)
kiric bdlgesi fyk=5= 500 Nimm[Mpa.) (boyuna donat gelik zkma muksvemeti)
3 adet etriye = 15

S fed= 50/ 15 = 333 Himm*

me= 115

™ fyd= 500 7 115 = 435 Himm*

= fotk=038"+fck= 035 = 50 = 247 Nmm*

150 fotd = fotk f 4= 247 1 15 = 185 Nmm*
Lb={012*fyd* @ fctd)={ 012 * 435 =» 281 185 )= EED mm
Lb=20"@=20 * 28 = 3580 mm

Lbmag= 385 mm (32 <@=<40ize 100/( 132 -2 )ile carpihr. }

b

1000 mm
"
1
1L
"
i
"
[
"
"
"
"

S 2
3

- = === = =| == le>=15*bmax= 15 = 1000 = 1500 mm
le»=Ln/G= 1500 ¢ 8= 250 mm
Le == E00mm
sc= | 150 mm Lemax= 1300 mm kokon kesiti

1500 mm
11 adel etriye

sarima balgesi
Lem

max boyuna donati gapi zanima bilgesi strive arald
23 50 = 50mm

1500 mm
-1300 mm

Ln=
Lar=

oria balge
0 adet etrye 8 adet etriye
BBS

-1133

m

sc=<bmini3= 1000 | 3 = 333 mm
sc=<G*@l= 8§ * 28 = 188 mm
so=< 150 =

150 mm semin= 150 mm 7

n
i
n
"
n
n
n
n
T
1000

"n
in
=]

n

0 adet etriye
-1193  mm
b2 =

ek bélgesi etriyz aralid)

scek =< 130mm

scek=<bmini3= 1000 [/ 3 = 333 mm
scekmin= 150 mm b= 1000 m

mm
I

7t
LLI
n
n
Tl
L}
n
1
1

ek balgesi

mm

scek |~
150 |mn

B85

. Lek

50 =< 200mm
so=<bmin/2= 1000 | 2 = 500 mm
samin= 200 mm

mm
n
11
tt
I
n
T
n
n
11
t
n

sa=| 150 mm iris blges| etr 3
5) == 150mm

orta balge boyu kalmadigindan tim kolon boyunca etriye arahiji 150 mm alnacakbr.
temiz kat boyunca toplam etriye 11 adet kullamlacakr.

i

4
se= | 150 mm

1500

11 adet etrive

sarilma bolgesi

Lem

150 |mm ‘:}

1000 mm
n
n
1}
n
"n
n
n
mn
n
n
1}

kirig bakgesi
& adet atriye

Sekil 160. Kompozit Kolon, Etriye, Kolon 100x100
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Tiirkiy= Bina Deprem Yanstmeligi 2018 sekil 7.3 uyannca

\j\ Ecton ve donat sartlan :
fek=C= 50 W'mm" (Mpa.) (beton silindirk karaktsristik mukavemesti)
kirig bélgesi fyk=5= 500 N/mm® (Mpa.) (boyuna donat celik akma mukavemet)
8 zdet atriye me= 15
“n\ fed= 50/ 15 = 233 Nimm®
-, = 118

k fyd= 500 / 1,15 = 435 Nimm®
fotk =035 "-fek= 0,35 *+ 50 = 2,47 Nimm®
150 [ ram {5 fotd = fotk /e = 247 1 15 = 185 Nimm®
| Lb= ({012 fyd"@/fcd)={ 012 =~ 435 =~ 23/ 165 = &85 mm
" Lb=20*@=20 * 23 = 580 mm
Lbrmax=EE5 mm (32=@==40ice 100/ (132-2 ) ile carpilir.}

mim |
i

1000

mim

sdnima bdlgesi uzunlugu
Lle==15*bmax= 15 * 800 = 1200 mm
le»=Ln/B= 1500 ¢ 6= 230 mm
L == E00mm
sc= I 150 mm Lemax= 1200 mm kolon kesiti

mn
(1}
(1}
11
(1}
(1}
L1}
n
(1]

1200
9 adel etriye

sarims balgesi
Le

max boyuna donaticap  anima bilgesi etiys aralidi
@28 5c == 50mm

mm
mm

1500
~w00

Ln=
Lar=
8 sdet etniye

orta balge
0 sdet etriye

-8392.7 mm

sc=<bmini3= 200 ¢ 3 = 267 mm
sc=<G*@l=8 * 23 = 188 mm

se=< 150 =
semin= 150 mm

n
T
n
]
1n
n
n
mn
E0Q

0 adet etriye
8927 mm

K= = 5n=‘ 1850 mm

b2 =

ek bélgesi etriye arabi

scak =< 150mm

seek=<hmin/3= 800 ! 3 = 267 mm
scekmin= 180 mm b= 800 m

mm
I

mm
I
L1
n
n
il
n
n
il
1
]

scek [~
180 {mn

B35
ek bilgesi

BES

50 =4 200mm
sa=<bmin/2= 800 | 2 = 400 mm
| samin= 200 mm

. Lek

mn
1l
Ly
mn
i
n
"
n
mn
11
L}
n

s0=| 150 mm kirig hilgesi striys aralj

5) =< 150mm

orta bilge boyu kalmadigmdan tim kolon boyunca etriye arahi 150 mm  alinacakhr.
temiz kat boyunea toplam efriye 11 adet kullanilacaktr.

m

1200

2 adet eiriye

-+
sc= ‘ 150 mm

sarilma bolgesi

Lo

150

1000 mm
mn
n
i
i
"
1
1]
n
n
n
"
3
E

kirig balgesi
& adet atriye

Sekil 161. Kompozit Kolon, Etriye, Kolon 80x80
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Tiirkiy= Bina Dapram Yanatmaligi 2018 sekil 7.3 uyannca

\[\ Beton ve donat sartarn :
fek=C= 50 Wmm® (Mpa.) (beton silindirik karaktzristik mukavemeti)
kirig bdlgasi fyk=5= E&00 MWmm"(Mpa.j (bayuna donat celik skma mukavemeati)
f adet striy= me= 1.5
\n\ fed= &0/ 15 = 333 N'mm®
. m= 115
E i fgd= B0 f 113 = 435 Himm®
E b fotk =035 *+fck= 0,35 * B0 = 247 Nimm*
- oo oo b o180 mm > Rewsfkin.s 247 0 15 = 185 Wmm
2 | Lb={012*fyd*@/fctd)=( D012 + 435 +» 231 185 )= B85 mm
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Sekil 162. Kompozit Kolon, Etriye, Kolon 60x60
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Tiirkiye Bina Depram Yanetmeliji 2018 5ekil 7.3 vyannca

J\ Beton ve donat sartlan
fok=C= 50 Nimm® (Mpa.) (beton silindirik karaktzristk mukavemet])
kirig. bilgesi fyk=5= &00 N/mm*{Mpa.} (boyuna donat celik akma mukavemeti)
3 adet atriye tm= 15

™., fed= 50/ 15 = 333 Nimm®

™ Twe= 118

-

k fyd= 500 f 113 = 435 Nimm*

= fote=035*+fck= 025 * 50 = 247 Nmm®

150 | mm ,,.‘:5 fotd = foth /.= 247 1 15 = 185 Nmm®
Lb={012*fyd* @ fcid)=( 012 ~ 435 ~ 231 1688 )= 583 mm
Lb=20"@=20 * 23 = 580 mm

Lbmax= 283 mm (32 =@ =<dDice 100/(132-@)ilecarpiir.}
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Sekil 163. Kompozit Kolon, Etriye, Kolon 50x50
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uygun,

DIKDORTGEN & KARE KOLON iSE

mm

toplam donat Ast

1100

TBDY-2018 madde 7.3.1.1 uyannca 300mm den kicgik kesit kullanimayacaktr.
TBOY-2018 madde 7.3.1.2 uyarnca G+Q+E yiik etkisinde Ac == Ndm/J [ 0,40 * fck ) olmali.
TBOY-2018 madde 7.3.2.1 uyarnca kolon max donat yizdesi briit kesitin %4 "0 ; minimum donat yizdesi %1 i olmal.

Beton we donati sartlar
fok=C= 50 W/mm# (Mpa.} (beton silindirik karakteristik mukavemetiy

TBDY-2018 madde 7.3.1.2 uyarnca max tasima viiki
Ndmax=040*fck*Ac= 04 * 50 = 1100 = 1100 / 1000 = 24200 KN

TBOY-2018 madde 7.3.2.1 uyvannca minmum donat) miktan
Astmin=00*b*h= 004 * 1100 * 4100 = 12100 mm?

TBOY-Z2018 madde 7.3.21 uyarnca maksimum donatl miktar
Astmax=004*b*h= 004 * 1100 = 1100 = 423400 mm®

secilen minimum toplam donat miktan Ast
| tek cesit donatiise ) 20 @28

Sekil 164. Kompozit Kolon, Boyuna Donati, Kolon 110x110

DIKDORTGEN & KARE KOLON iSE

mm

U toplam donat Ast

uygun.
1000

i TBODY-2018 madde 7.3.1.1 uyarinca 300mm den kicik kesit kullanimayacakhir.
e o H et B TBDY-2018 madde 7.3.1.2 uyarinca G+Q0+E yik etkizinde Ac == Ndm/ ( 0,40 * fck } oimal.
I | TBDY-2018 madde 7.3.2.1 uyarnca kolon max donati yizdesi briit kesitin %4 "0 ; minimum donati yizdesi %1 'i olmal.

e 1l ® [/ Beton ve donati sartlar :

feck=C= 50 Nimm® (Mpa.} (beton silindirik karakteristik mukavemeti)
1000 mm
uygun

TBDY-2018 madde 7.3.1.2 uvarinca max tasima viiki
Hdmax=040*fck*Ac= 04 = 50 * 1000 = 1000 ¢ 1000 = 20000 KN

TBOY-2018 madde 7.3.2.1 uyannca minmum donat miktan
Astmin=0,01*b*h= 00 = 1000 = 1000 = 10000 mme

TBOY-2018 madde 7.3.2.1 uvannca maksimum donat miktar
Astmax=004*b*h= 0,04 * 1000 * 1000 = 40000 mme

secilen minimum toplam donat miktan Ast
(tek cegit donatiise ) 17 @28

Sekil 165. Kompozit Kolon, Boyuna Donati, Kolon 100x100
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uygun.

uygun.

DIKDORTGEN & KARE KOLON iSE

mm

toplam donat Ast

800

TBOY-2018 madde 7.3.1.1 uyarnca 300mm den kicik kesit kullamimayacaktr.
TBOY-2018 madde 7.3.1.2 uyannca G+Q+E yik etkizinde Ac == Ndm /{ 0,40 * fck } olmal.
TBOY-2018 madde 7.3.2.1 uyannca kolon max donat yizdesi brit kesitin %4 ' ; minimum donat yizdesi %1 i olmall.

Beton ve donati gartlar
M fok=C= &0 M/mm® (Mpa.} (beten silindirik karakteristik mukavemeti)

200 mm
uygun

TB0Y-2018 madde 7.3.1.2 uyannca max tasima yiiki
HWdmax = 0,40 *fck* Ac= 04 * 50 * &00 * 800 1000 = 12800 KN

TBOY-2018 madde 7.3.2.1 uyarnca minmum donat miktar
Astmin=0M*b*h= 001 = 200 = 300 = 5400 mm?

TBOY-2018 madde 7.3.2.1 uyvarinca maksimum donati miktan
Astmax=004*b*h= 004 = 200 = BZ00 = 25600 mm®

secilen minimum toplam donat miktar: Ast
(tek cesit donat ize ) 11 @28

Sekil 166. Kompozit Kolon, Boyuna Donati, Kolon 80x80

DIKDORTGEN & KARE KOLON iSE

mrm

4 toplam donat Ast

600

TBOY-2018 madde 7.3.1.1 uyannca 300mm den kiiciik kesit kullanimayacaktr.
TBDY-2018 madde 7.3.1.2 uyannca G+0+E yiik etkizinde Ac »= Ndm / ( 0,40 * fck } olmal.
TBOY-2018 madde 7.3.2.1 uyarnca kelon max denat yizdesi brit kesitin %4 "0 ; minimum donati yizdesi %1 " olmal.

Beton ve donati gartlar :
fck=C= 50 N/mm? (Mpa.} (beton silindirik karakteristik mukavemeti)

TBOY-2018 madde 7.3.1.2 uvarinca max tagima viki
Mdmax=040%fck*Ac= 04 * 50 * 600 = 600 / 1000 = 7200 KN

TBDY-2018 madde 7.3.2.1 uyannca minmum donat miktar
Astmin=001*b*h= 00 =+ &00 =+ &00 = 3800 mm?

TBOY-2018 madde 7.3.2.1 uvannca maksimum donati miktan
Astmax=004*b*h= 004 = 600 =+ 600 = 14400 mm?

secilen minimum toplam donati miktar Ast
(tek cesit donatiise ) 6 628

Sekil 167. Kompozit Kolon, Boyuna Donati, Kolon 60x60

393



DIKDORTGEN & KARE KOLON iSE

[ ]
E
E toplam donah Ast
£ o
28
£ L 2

TBDY-Z018 madde 7.3.1.1 uyannca 300mm den kicik kesit kullanimayacaktr.
TBDY-2018 madde 7.3.1.2 uyannca G+Q+E yiik etkizsinde Ac == Ndm/ ( 0,40 * fck ) olmal.
TBOY-2018 madde 7.3.2.1 uyannca kolon max donat yizdesi briit kesitin %4 '0 ; minimum donati yizdesi %1 ' olmah.

O Beton ve donatigartlan :

i
H fek=C= 50 W/mm® (Mpa.) (beton silindirik karakteristik mukawvemeti)
00 mm
uygun

TBOY-2018 madde 7.3.1.2 uyannca max tasima viiki
Hdmax =040+ fck*Ac= 04 * 50 * 3500 * 500 / 1000 = 5000 KN

TBODY-2M8 madde 7.3.2.1 uvannca minmum donat miktan
Astmin=001*b*h= 001 = 3500 = 300 = 2300 mnF

TBDY-2018 madde 7.3.2.1 uyannca maksimum donat miktan
Astmax=004*b*h= 004 = 500 = 3500 = 10000 mme

secilen minimum toplam donah miktan Ast
( tek cesit donatiise ) 5 @28

Sekil 168. Kompozit Kolon, Boyuna Donati, Kolon 50x50

Perdelerin boyutlandirilmast;

Perdelerin boyut ve donatilarin net tayini ve TS 500 ve TBDY 2018 uyarinca
saglamasi gereken kosullara iliskin olusturulan exceller, perdelerin betonarme kolonlu

50 katl yapr ile ayn1 olmasi sebebiyle, tekrar burada gdsterilmemistir.

Yukarida agiklanan, DGT tasarim yontemine gore, modal analiz ile yapilmis
hesaplardan ve TS 500 ve TBDY 2018 Boliim 7 deki kurallar geregince yapilan
secimlere gore kolon, kiris ve perdelerin, betonarme tasiyict sistemli 50 katli, 175 m
yiiksekligindeki bu yap1 icin, boyut ve donatilar, gruplanarak, asagidaki gibi

verilmistir:

Bu sonuglar uyarmnca, yapimizin kolon boyutlart1 110x110_HEB500,
100x100_HEB300, 80x80_HEB300, 60x60_HEB300 ve 50x50 HEB240 cm, perde
duvar kalinlig1 40 cm ve kiris boyutlar1 60x100 cm olarak belirlenmistir.

Gerekli boyuna donati gap1 ve bir kesitteki sayisi,

» kolonlar igin;
= 110x110_HEBS500 igin, 40028
= 100x100 HEB300 i¢in, 36028
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= 80x80_HEB300 icin, 28028
= 60x60_HEB300 icin, 20028
= 50x50 HEB240 icin, 16028

» Kkirigler i¢in; 914
» perdeler igin; @28 dir.

Gerekli enine donat1 ¢ap1 ve araligi:

» kolonlar i¢in; 914/10 cm aralikli
» Kkirisler igin; 914/10 ve ©14/40 cm aralikli
» perdeler i¢in; @14/10 cm araliklidir.

Ikinci asama hesabinda, ilk asamada secilen kesitlerle, normal performans
hedefini saglamak i¢in, DD-4 deprem yer hareketi altinda, Kesintisiz Kullanim
performans hedefini saglayacak, DGT tasarim yaklagimi ile performans degerlendirmesi

yapilmalidir.

Birinci asamadan farkli olarak, soniim orani, % 5 den % 2.5’e degismistir. Bu
durumda, yatay elastik tasarim spektral ivmesi degerleri, Sae(T) nin elde edilmesi igin,
1. Asamada da kullanilan spektral ivme degerleri, 1.25 katsayisi ile ¢arpilir. Buna ek
olarak, mod birlestirme ile yapilan ve Tam Karesel Birlestirme (CQC) kullanilan
durumlarda, capraz korelasyon katsayilarinin hesabi i¢in, tiim modlarin soniim orani

%2.5 alinmalidir.

Ek dis merkezlilik hesaba katilmamali ve ilk asamada, esdeger deprem

yiiklerinin hesabinda kullanilan taban kesme kuvveti Vtmin burada uygulanmamalidir.

Birinci asamadan Once, hesapta kullanilan, yapim asamalarini goz oniine alan,

diisey yiik hesab1 sonuglari, bu asamada da kullanilir.

I¢c kuvvetlerin hesabinda, R/I degeri ve D degerleri 1 olarak almir. Deprem

hesabinda kullanilan, deprem azaltma katsayisi, Ra, burada 1 alinir.
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Performans degerlendirmesi yaparken ise, TBDY 2018 Tablo 5.1 deki,
“Beklenen Malzeme Dayanimlar1” tablosundaki beton ve celik karakteristik kopma ve

kirilma degerleri alinir.

Eleman i¢ kuvvetleri ve kapasitelerin hesabinda, o yondeki hakim modda elde

edilen i¢ kuvvetlerin yonleri kullanilir.

Talep (Etki)/Kapasite orani, 1.5 degerini agsmamali, aksi halde, deprem hesaplari,

asama 1 den itibaren tekrarlanmalidir.

Bu tez kapsaminda, ikinci asama hesabi yapilmamis, direkt olarak 3. Asama

hesabina gegilmistir.

Ikinci asama hesab1 sonrasi iigiincii asama hesabina gegilir. Bu asama en biiyiik

deprem olan DD-1 depremi ile, yapinin performansinin dlglilecegi asamadir.
Ucgiincii asama hesabi;

Ugiincii asama hesab icin, 1. Asama hesabinda 6n tasarimi ve boyutlandirilmasi
yapilmis yapinin, DD-1 depremi altinda Go¢menin Onlenmesi performans diizeyini

sagladigl, Zaman tanim alaninda, dogrusal olmayan hesap kullanilarak, gosterilmistir.

Dogrusal olmayan, Zaman tanim alaninda hesap i¢in TBDY 2018 Boliim 5°deki
modelleme kurallar1 ve Boliim 13.6.2°deki ek kurallara, kompozit yap1 olmasi sebebiyle
de Celik Yapilar Yonetmeligi 2016 Boliim 12 kurallarina uyulmustur. Bu kurallar
dahilinde yapilan hesaplarin sonucu, B6liim 13.6.4°de belirtilen kurallar kapsaminda,
hesap sonucu elde edilen, degerlendirmeye esas sekildegistirme, i¢ kuvvet ve goreli kat

Otelemesi talepleri alinarak, Boliim 13.6.5 ile degerlendirilmistir.

Bu asamada, TBDY 2018 Boliim 5 deki kurallara ek olarak, soniim orani %2.5

alinmistir.

Birinci asama hesabinda, burulma diizensizligi tespit edilmis ve burulma
diizensizligi katsayisi, nbi > 1.5 ise, birinci asamada uygulanan ek dis merkezlilik etkisi,
bu asamada da uygulanmalidir. Bizim yapimizda burulma diizensizligine

rastlanmamustr.
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Yk birlesimleri, Boliim 9 da verilenler olarak alinmistir:

1.2G+0.3Q+0.2S+Ed(H)+0.3Ed(Z) Denklem 193

Rayleigh orantili soniim matrisi veya Modal soniim matrisinin olusturulmasinda

kullanilacak modlarin séniim oranlari, %2.5 alinmistir.

TBDY 2018 Boliim 13.6.4 kapsaminda degerlendirmeye esas sekildegistirme ve
i¢ kuvvet taleplerinin hesabi i¢in kullanilmasi zorunlu olan 11x2 = 22 adet deprem

hesab1 bu tez kapsaminda, 1x2 = 2 adet deprem hesabi olacak sekilde degistirilmistir.

Betonarme elemanlar igin, 3. Asama kurallar1 kapsaminda hesap edilen

sekildegistirme talepleri, TBDY 2018, Boliim 5.8.1°deki sinirlari agmamalidir:

e =0.0035+0.04,[w,, <0.018 00 _4¢

<
we —

su Denklem 194

2 !

E!]EG{?] =3 (b, — ‘131)[‘p| 1-03 %’_J+4,5 ¢udb:|
E \ s Denklem 195

Hesaplar sonucunda depremden elde edilen goreli kat 6telemesi orani, 0.045

degerini agmamalidir.

Ugiincii asama kapsaminda sekildegistirmeye gore tasarim yaparken, ilk olarak,
kolon ve kirisler icin yigili, perdeler i¢in yayili mafsal modellerimizi olusturmamiz
gerekmektedir. Kompozit kolonlarda yi1gili mafsal modeli olusturmak {izere, tasarim ve

analiz parametreleri Celik Yapilar Yonetmeligi 2016, B6liim 12 kullanilmistir.

Plastik gerilme dagilimi ydntemi uyarinca, kompozit kolonlarda karakteristik
dayanim belirlenmesinde, dikdortgen gerilme yayilisi esas alinarak, basing ve ¢ekmeyi
karsilayan yap1 celigi ve donat1 c¢eligi Fy, donat1 ¢eligi icin 500 MPa, yap1 ¢eligi i¢in,
275 MPa karakteristik akma dayanimina, basici karsiladigir ve ¢ekmeye calismadigi
kabul edilen beton ise fck, 50 MPa karakteristik dayaniminin, 0.85 kati, yani 42.5 MPa
dayanima ulastig1 varsayilmistir. Beton, sargili bolgesi i¢in, bu deger 0.95fck, 47.5 MPa

dayanima cikartilmistir.

......
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(El)ef = Esls + Esrlsr + C1Eclc Denklem 196

denkleminden yararlanilmistir. Burada Ci degeri beton elemanin egilme rijitligini

diizenleyen, azaltan bir katsay1 olup,

C1 = 0.25+(3(As+Asr)/Ag) Denklem 197

seklindedir ve 0.7 degerinden kiiciik veya esit olmak zorundadir.

Beton elastisite modiilii Ec degeri de, betonarme elemanlar i¢in hesap edilen

beton elastisite modiiliinden farkli olarak,

Ec = 0.043(wc™(1.5))(fek)(0.5) Denklem 198

olarak hesaplanmaktadir.
Kesitin basing dayanimi,

Pno = FyAs + FysrAsr + 0.85fckAc Denklem 199

denklemi ile, cekme dayanimu ise;

Pn = FyAs +FysrAsr Denklem 200

denklemi ile hesaplanmuistir.

Kompozit kesitin karakteristik egilme momenti dayanimi Mn’in, akma sinir
durumu i¢in, kompozit kesitteki plastik gerilme yayilis1 esas alinarak, kompozit kesitin

plastik egilme momenti hesab1 kullanilmistir.

Kompozit kolonlarin eksenel kuvvet ve egilme momenti bilesik etkisinin
¢Oziimii igin, plastik gerilme dagilimi yonteminden, PMM ve N-Curv. Grafikleri

kullanilarak ¢oziime gidilmistir.

Betonarme kolonlu tasarimdan farkli olarak, kompozit kolonlu tasarimin PMM
grafikleri Celik Yapilar Yonetmeligi 2016, Tablo 12.2 vel2.3 kullanilarak Excel

yardimi ile ¢izilmistir.
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Sekil 169. P-Mx ve P-My Grafikleri, Yapidaki Her Kompozit Kolon Cesidi I¢in
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Tablo 172. Kompozit Kolon Kuvvetli Eksen P-Mx Degerleri

KOMPOZIT Kuwvetli Eksen P-Mx Diyagrai
KOLON ADcpa Pa Adcrc Pc Adcro PD Adcrs Ps AdbbMa Ma AdbMc Mc AdbMp Mo AdbMs Ms
K1 51183154.17 |68244302|37022199|49363002|18511100| 24681501 0 0 0 0 6.11E+09 | 6.78E+09 | 7.46E+09 | 8.29E+09 | 6.11E+09 | 6.78E+09
K2 51183154.17 |68244302|37022199|49363002|18511100| 24681501 0 0 0 0 6.11E+09 | 6.78E+09 | 7.46E+09 | 8.29E+09 | 6.11E+09 | 6.78E+09
K3 51183154.17 |68244302|37022199|49363002|18511100| 24681501 0 0 0 0 6.11E+09 | 6.78E+09 | 7.46E+09 | 8.29E+09 | 6.11E+09 | 6.78E+09
Ka 51183154.17 |68244302|37022199|49363002|18511100| 24681501 0 0 0 0 6.11E+09 | 6.78E+09 | 7.46E+09 | 8.29E+09 | 6.11E+09 | 6.78E+09
K5 51183154.17 |68244302|37022199|49363002|18511100| 24681501 0 0 0 0 6.11E+09 | 6.78E+09 | 7.46E+09 | 8.29E+09 | 6.11E+09 | 6.78E+09
K6 42075336.92 [56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.58E+09 | 5.09E+09 | 5.88E+09 | 6.53E+09 | 4.58E+09 | 5.09E+09
K7 42075336.92 |56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K8 42075336.92 |56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K9 42075336.92 [56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K10 42075336.92 [56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K11 42075336.92 |56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K12 42075336.92 |56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K13 42075336.92 |56100547|30693792|40925127| 15346896| 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K14 42075336.92 |56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K15 42075336.92 |56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K16 42075336.92 [56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K17 42075336.92 [56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K18 42075336.92 [56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K19 42075336.92 |56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K20 42075336.92 |56100547|30693792|40925127| 15346896 20462563 0 0 0 0 4.39E+09 | 4.88E+09 | 5.21E+09 | 5.79E+09 | 4.39E+09 | 4.88E+09
K21 28910951.97 | 38548036|19375732|25834376| 9687866 12917188 0 0 0 0 2.63E+09 | 2.92E+09 | 2.87E+09 | 3.19E+09 | 2.63E+09 | 2.92E+09
K22 28910951.97 | 38548036|19375732|25834376| 9687866 12917188 0 0 0 0 2.63E+09 | 2.92E+09 | 2.87E+09 | 3.19E+09 | 2.63E+09 | 2.92E+09
K23 28910951.97 | 38548036|19375732|25834376| 9687866 |12917188 0 0 0 0 2.63E+09 | 2.92E+09 | 2.87E+09 | 3.19E+09 | 2.63E+09 | 2.92E+09
K24 28910951.97 | 38548036|19375732|25834376| 9687866 |12917188 0 0 0 0 2.63E+09 | 2.92E+09 | 2.87E+09 | 3.19E+09 | 2.63E+09 | 2.92E+09
K25 28910951.97 | 38548036|19375732|25834376| 9687866 12917188 0 0 0 0 2.63E+09 | 2.92E+09 | 2.87E+09 | 3.19E+09 | 2.63E+09 | 2.92E+09

400



Tablo 173. Kompozit Kolon Zay1if Eksen P-My Degerleri

KOMPOZIT Zayif Eksen P-My Diyagrami Azaltma
KOLON | Abca | P2 | adbere P: | aberc Pc | abeo| P | Alps | P2 | AdbMa | M | MOME | Me | MbMc | Mc | MbMp | Mp | MbMs | Ms |Katsayisi
K1 |51183154|68244302|31825175|42433626(37022199|49363002| 18511100( 24681501] 0 0 0 0  |1.05E+10|1.16E+10|8.44F+09|9.37E+09 | 1.21E+10| 1.34E+10| 8.44E+09 | 9.37E+09 | 0.999999
K2 |51183154|68244302|31825175(42433626(37022199|49363002| 18511100( 24681501] 0 0 0 0  |1.05E+10|1.16E+10|8.44E+09|9.37E+00 | 1.21E+10| 1.34E+10 | 8.44E+09 | 9.37E+09 | 0.999999
K3 |51183154|68244302|31825175(42433626(37022199|49363002| 18511100( 24681501 0 0 0 0  |1.05E+10|1.16E+10|8.44E+09|9.37E+09 | 1.21E+10| 1.34E+10 | 8.44E+09 | 9.37E+09| 0.999999
ko |51183154|68244302|31825175|42433626(37022199|49363002| 18511100( 24681501 0 0 0 0  |1.05E+10|1.16E+10|8.44E+09|9.37E+09 | 1.21E+10| 1.34E+10| 8.44E+09 | 9.37E+09| 0.999999
K5 |51183154|68244302|31825175|42433626(37022199|49363002| 18511100( 24681501 0 0 0 0  |1.05E+10|1.16E+10|8.44E+09|9.37E+09 | 1.21E+10| 1.34E+10 | 8.44E+09 | 9.37E+09| 0.999999
K6  |42075337|56100547|26151283| 34868438|30693792|40925127|15346896( 20462563 0 0 0 0 |7.98E+09|8.86E+09 | 6.236+09 | 6.92E+09 | 9.476+09| 1.05E+10| 6.23E+09 | 6.92E+09 | 0.999998
K7  |42075337|56100547|22963789| 30618438|30693792|40925127| 15346896( 20462563 0 0 0 0 |874E+09|9.71E+09|6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09 | 0.999998
K8  |42075337|56100547|22963789| 30618438|30693792|40925127| 15346896( 20462563 0 0 0 0 |874E+09|9.71E+09|6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K9  |42075337|56100547|22963789| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0  |874E+09|9.71E+09|6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K10  |42075337|56100547|22963783| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0 |874E+09|9.71E+09 | 6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K11  |42075337|56100547|22963789| 30618438|30693792|40925127|15346896| 20462563 0 0 0 0 |874E+09|9.71E+09 | 6.236+09 | 6.92E+09 | 9.376+09| 1.0AE+10| 6.23E+09 | 6.92E+09| 0.999998
K12 |42075337|56100547|22963789| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0 |874E+09|9.71E+09|6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K13  |42075337|56100547|22963789| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0 |874E+09|9.71E+09|6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K14  |42075337|56100547|22963789| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0  |874E+09|9.71E+09|6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K15  |42075337|56100547|22963783| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0 |874E+09|9.71E+09 | 6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K16  |42075337|56100547|22963789| 30618438|30693792|40925127|15346896| 20462563 0 0 0 0 |874E+09|9.71E+09 | 6.236+09 | 6.92E+09 | 9.376+09| 1.0AE+10| 6.23E+09 | 6.92E+09| 0.999998
K17  |42075337|56100547|22963789| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0  |874E+09|9.71E+09|6.23F+09 | 6.92E+09 | 9.37E+09| L.OAE+10| 6.23E+09 | 6.92E+09| 0.999998
K18  |42075337|56100547|22963789| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0 |874E+09|9.71E+09|6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K19  |42075337|56100547|22963789| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0  |874E+09|9.71E+09|6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K20  |42075337|56100547|22963783| 30618438|30693792|40925127| 15346896| 20462563 0 0 0 0 |874E+09|9.71E+09 | 6.23E+09 | 6.92E+09 | 9.37E+09| 1.04E+10| 6.23E+09 | 6.92E+09| 0.999998
K21 |28910952|38548036| 16348505| 21798063|19375732|25834376| 9687866 12917188 0 0 0 0  |4.78E+09|5.31E+09 | 4.026+09 | 4.46E+09 | 5.326+09| 5.91E+09 | 4.02E+09 | 4.46E+09| 0,999997
K22 |28910952|38548036| 16348505| 21798063|19375732| 258343 76| 9687866 [12917188) O 0 0 0 |4.78E+09|5.31E+09| 4.02E+09 | 4.46E+00 | 5.32F+09| 5.91F+09 | 4.02E+09 | 4.46E+09| 0,999997
K23 |28910952|38548036| 16348505| 21798063|19375732| 258343 76| 9687866 12917188 0 0 0 0  |4.78E+09|5.31E+09|4.02E+09 | 4.46E+09 | 5.32E+09| 5.91F+09 | 4.02E+09 | 4.46E+09| 0.999997
K24 |28910952|38548036| 16348505| 21798063|19375732|25834376| 9687866 12917188 O 0 0 0  |4.78E+09|5.31E+09 | 4.02E+09 | 4.46E+09 | 5.32E+09| 5.91F+09 | 4.02E+09 | 4.46E+09| 0.999997
K25  |28910952|38548036| 16348505| 21798063|19375732|25834376| 9687866 12917188 O 0 0 0  |4.78E+09|5.31E+09 | 4.02E+09 | 4.46E+00 | 5.32E+09| 5.91F+09 | 4.02E+09 | 4.46E+09| 0.999997
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Tablo 174. Kompozit Kolon Kuvvetli Eksen P-Mx Degerleri

KOMPOZIT Kuvvetli Eksen P-Mx Diyagrai
KOLON ADcpa Pa A®crc Pc A@cro PD A crs PB AdbMa Ma AbbMe Mc AdbbMb Mb AdbMs Ms
K26 28910951.97 | 38548036/ 19375732|25834376| 9687866 12917188 0 0 0 0 2.63E+09 | 2.92E+09 | 2.87E+09 | 3.19E+09 | 2.63E+09 | 2.92E+09
K27 28910951.97 | 38548036|19375732|25834376| 9687866 12917188 0 0 0 0 2.63E+09 | 2.92E+09 | 2.87E+09 | 3.19E+09 | 2.63E+09 | 2.92E+09
K28 28910951.97 | 38548036 19375732|25834376| 9687866 12917188 0 0 0 0 2.63E+09 | 2.92E+09 | 2.87E+09 | 3.19E+09 | 2.63E+09 | 2.92E+09
K29 18296566.08 | 24395526/ 10607674|14143626| 5303837 | 7071813 0 0 0 0 1.31E+09 | 1.46E+09 | 1.46E+09 | 1.62E+09 | 1.31E+09 | 1.46E+09
K30 18296566.08 | 24395526/ 10607674(14143626| 5303837 | 7071813 0 0 0 0 1.31E+09 | 1.46E+09 | 1.46E+09 | 1.62E+09 | 1.31E+09 | 1.46E+09
K31 18296566.08 | 24395526 10607674(14143626| 5303837 | 7071813 0 0 0 0 1.31E+09 | 1.46E+09 | 1.46E+09 | 1.62E+09 | 1.31E+09 | 1.46E+09
K32 18296566.08 | 24395526/ 10607674|14143626| 5303837 | 7071813 0 0 0 0 1.31E+09 | 1.46E+09 | 1.46E+09 | 1.62E+09 | 1.31E+09 | 1.46E+09
K33 18296566.08 | 24395526/ 10607674(14143626| 5303837 | 7071813 0 0 0 0 1.31E+09 | 1.46E+09 | 1.46E+09 | 1.62E+09 | 1.31E+09 | 1.46E+09
K34 18296566.08 | 24395526 10607674(14143626| 5303837 | 7071813 0 0 0 0 1.31E+09 | 1.46E+09 | 1.46E+09 | 1.62E+09 | 1.31E+09 | 1.46E+09
K35 18296566.08 | 24395526/ 10607674|14143626| 5303837 | 7071813 0 0 0 0 1.31E+09 | 1.46E+09 | 1.46E+09 | 1.62E+09 | 1.31E+09 | 1.46E+09
K36 18296566.08 | 24395526/ 10607674(14143626| 5303837 | 7071813 0 0 0 0 1.31E+09 | 1.46E+09 | 1.46E+09 | 1.62E+09 | 1.31E+09 | 1.46E+09
K37 18296566.08 | 24395526 10607674(14143626| 5303837 | 7071813 0 0 0 0 1.31E+09 | 1.46E+09 | 1.46E+09 | 1.62E+09 | 1.31E+09 | 1.46E+09
K38 13195811.58 |17594521| 7316957 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 |8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
K39 13195809.87 | 17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 | 8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
K40 13195809.87 | 17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 | 8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
Ka1 13195809.87 | 17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 |8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
K42 13195809.87 |17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 |8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
K43 13195809.87 |17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 | 8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
Ka4 13195809.87 | 17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 | 8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
K45 13195809.87 | 17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 |8.55E+08 | 8.38E+08 | 9.31F+08 | 7.7E+08 | 8.55E+08
K4G 13195809.87 |17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 |8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
Ka7 13195809.87 | 17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 | 8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
K48 13195809.87 | 17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 |8.55E+08 | 8.38E+08 | 9.31F+08 | 7.7E+08 | 8.55E+08
K49 13195809.87 |17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 |8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
K50 13195809.87 | 17594521| 7316956 | 9756001 | 3658478 | 4878000 0 0 0 0 7.7E+08 | 8.55E+08 | 8.38E+08 | 9.31E+08 | 7.7E+08 | 8.55E+08
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Tablo 175. Kompozit Kolon Zayif Eksen P-My Degerleri

KOMPOZIT Zayif Eksen P-My Diyagrami Azaltma
KOLON | Abepa | P2 | abere Pe | abec| Pc | aden | Po | Adps | P8 | AdbMa | Ma | MbME | Me | MbMc | Mc | AbMo | Mp | ApbMs | Ms |Katsayisi
K26  |28910952|38548036|16348505|21798063|19375732|25834376| 9687866 |12917188| 0 0 0 0 |A.78E+09|5.31E+09|4.02E+09|4.46E+09|5.32E+09 | 5.91E+09 | 4.02E+09 | 4.46E+09 | 0.999997
K27 |28910952|38548036| 16348505|21708063|19375732| 25834376| 9687866 |12917188) 0 0 0 0 |A.78E+09|5.31E+09|4.02E+09|4.46E+09|5.32E+09 | 5.91E+09 | 4,02E+09 | 4.46E+09 | 0.999997
K28  |28910952|38548036|16348505|21798063|19375732|25834376| 9687866 |12917188| 0 0 0 0  |A.78E+09|5.31E+09|4.02E+09|4.46E+09|5.32E+09 | 5.91E+09 | 4.02E+09 | 4.46E+09 | 0.999997
K29  |18296566|24395526|11008219|14677688| 10607674|14143626| 5303837 | 7071813 | 0 0 0 0 |2.15E+09|2.39E+09|2.19E+09 | 2.44E+09| 2.61E+09 | 2.9E+09 | 2.19E+09 | 2.44E+09 | 0.999996
K30  |18296566|24395526|11008219|14677688|10607674|14143626| 5303837 | 7071813 | 0 0 0 0 |2.15E+09|2.39E+09|2.19E+09|2.44E+09| 2.61E+09 | 2.9E+09 | 2.19E+09 | 2.44E+09 | 0.999996
K31  |18296566|24395526|11008219|14677688|10607674|14143626| 5303837 | 7071813 | 0 0 0 0 |2.15E+09|2.39E+09|2.19E+09| 2.44E+09| 2.61E+09 | 2.9E+09 | 2.19E+09 | 2.44E+09 | 0999996
K32  |18296566|24395526|11008219|14677688|10607674|14143626| 5303837 | 7071813 | 0 0 0 0 |2.15E+09|2.39E+09|2.19E+09 | 2.44E+09| 2.61E+09 | 2.9E+09 | 2.19E+09 | 2.44E+09 | 0.999996
K33  |18296566|24395526|11008219|14677688|10607674|14143626| 5303837 | 7071813 | 0 0 0 0 |2.15E+09|2.39E+09|2.19E+09|2.44E+09| 2.61E+09 | 2.9E+09 | 2.19E+09 | 2.44E+09 | 0.999996
K34  |18296566|24395526|11008219|14677688|10607674|14143626| 5303837 | 7071813 | 0 0 0 0 |2.15E+09|2.39E+09|2.19E+09 | 2.44E+09| 2.61E+09 | 2.9E+09 | 2.19E+09 | 2.44E+09 | 0999996
K35  |18296566|24395526|11008219|14677688|10607674|14143626| 5303837 | 7071813 | 0 0 0 0 |2.15E+09|2.39E+09|2.19E+09|2.44E+09| 2.61E+09 | 2.9E+09 | 2.19E+09 | 2.44E+09 | 0.999996
K36  |18296566|24395526|11008219|14677688|10607674|14143626| 5303837 | 7071813 | 0 0 0 0 |2.15E+09|2.39E+09|2.19E+09| 2.44E+09| 2.61E+09 | 2.9E+09 | 2.19E+09 | 2.44E+09 | 0999996
K37  |18296566|24395526|11008219|14677688|10607674|14143626| 5303837 | 7071813 | 0 0 0 0 |2.15E+09|2.39E+09|2.19E+09 | 2.44E+09| 2.61E+09 | 2.9E+09 | 2.19E+09 | 2.44E+09 | 0.999996
K38  |13195812|17594521| 7588267 |10117750| 7316957 | 9756001 | 3658478 | 4878000 | O 0 0 0 |1.35E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 | 1.78E+09|1.37E+09 | 1.52E+09 | 0.999994
K39  |13195810|17594521| 7588266 |10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 | 135E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 |1.78E+09|1.37E+09 | 1.52E+09 | 0.999994
K40  |13195810|17594521| 7588266 |10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 |1.35E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 | 1.78E+09 | 1.37E+09 | 1.52E+09 | 0.999994
K41  |13195810|17594521| 7588266 | 10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 |1.35E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 | 1.78E+09|1.37E+09 | 1.52E+09 | 0.999994
K42  |13195810|17594521| 7588266 | 10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 |135E+09| 1.5E+09 |1.37E+09|1.52E+09| 1,6E+09 |1.78E+09|1,37E+09 | 1.52E+09 | 0.999994
K43 |13195810|17594521| 7588266 | 10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 |1.35E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 | 1.78E+09 | 1.37E+09 | 1.52E+09 | 0.999994
K44 |13195810|17594521| 7588266 | 10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 | 135E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 | 1.78E+09|1.37E+09 | 1.52E+09 | 0.999994
K45  |13195810|17594521| 7588266 |10117750| 7316956 | 9756001 | 3658478 | 4878000 | 0 0 0 0 |1.35E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 | 1.78E+09 | 1.37E+09 | 1.52E+09 | 0.999994
K46  |13195810|17594521| 7588266 | 10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 | 1.35E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 | 1.78E+09|1.37E+09 | 1.52E+09 | 0.999994
K47 |13195810|17594521| 7588266 |10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 | L35E+09| 1.5E+09 |1.37E+09|1.52E+09| 1,6E+09 | 1.78E+09|1.376+09 | 1.52E+09 | 0.999994
K48  |13195810|17594521| 7588266 | 10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 |1.35E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 | 1.78E+09|1.37E+09 | 1.52E+09 | 0.999994
K49  |13195810|17594521| 7588266 | 10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 |135E+09| 1.5E+09 |1.37E+09|1.52E+09| 1,6E+09 |1.78E+09|1,37E+09 | 1.52E+09 | 0.999994
K50  |13195810|17594521| 7588266 |10117750| 7316956 | 9756001 | 3658478 | 4878000 | O 0 0 0 |1.35E+09| 1.5E+09 |1.37E+09|1.52E+09| 1.6E+09 |1.78E+09 | 1.37E+09 | 1.52E+09 | 0.999994
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Kompozit elemanin yiik aktarimi, beton ve ¢elik profile birlikte etkiyecek

sekilde diisiiniilmiistiir. Bu baglamda kompozit elemanlar arasi iletilen kuvvet;

Vr' = (Prs — Pr (FyAs/Pno)) Denklem 201

ile hesaplanmistir. Burada Prs, yiikiin direkt ¢elik profile aktarilan kismi olup,

Prs = ( EsAs / (EsAs + EcAc) )Pr Denklem 202

ile hesaplanir. Pr dis kuvveti, ¢ekme ise,

EcAc = 0 olarak degerlendirilmis ve kompozit elemanin hesab1 boyunca, beton

kismin ¢gekmeye higbir sekilde ¢aligmadigi varsayilmistir.

Tiim hesaplamalar YDKT, Yiik ve Dayanim Katsayilari ile Tasarim yontemi ile

yapilmistir.

Kompozit elemanda yiik gecis mekanizmast olarak, celik ankrajlar ile yiik
gecisi, se¢ilmistir. Bunun ile ilgili hesap adimlar1 Celik Yapilar Yonetmeligi 2016,

Boliim 12.8’de mevcuttur. Bu tez kapsaminda ankraj hesabi gosterilmemistir.

Kompozit kolonlu yapinin, yukarida anlatilanlar disinda, programa yigili mafsal
atama adimlarinin betonarme kolonlu, elli katli yapidaki ile ayni olmasi sebebiyle
burada tekrar anlatilmamistir. Bununla birlikte, Peer yontemi ile deprem se¢imi ve

perdelerin de birebir ayni olmasi sebebiyle yalnizca sonuglara yer verilmistir.

Boliim 3.2.3’de anlatilan parametre ve veriler, programa girilip, analiz edildikten
sonra, kolonlar i¢in y181l1 ve perdeler i¢in yayilt mafsal sonuglari asagidaki gibi elde

edilmistir:

Yigili mafsallarda, uzama limitlerinin degil, plastik donmelerin ¢iktisinin
program tarafindan verilmesi sebebiyle, “bolgesel deger ortalamasi™ olarak adlandirilan

bir degerlendirme yapilmistir. (HASILCIO, 2019)
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Sinirh Hasar/Elastik Durum s |
Belirgin Hasar $2
ileri Hasar :3
Goégme Oncesi 14
i¢ Kuvvet
+ KH GO
W
' i
Smirh | Belirgin boileri |
Hasar Hasar v Hasar | Gogme
Bolgesi | Bélgesi ' Bolgesi | Bolgesi
Sekildegistirme

Sekil 170. Y1g1li-Yayili Mafsal Degerlendirme Grafigi

Yiiksek yapilarin {igiincii asama kontrolii sonucunda, normal performans
beklenen yapilarin TBDY 2018 uyarinca, DD1 depremi etkisinde, kontrollii hasar,
smnirinda kalmas1 yani yukaridaki grafige gore 2 numarali bdlge olan, belirgin hasar
bolgesi igerisinde bulunmasi gerekmektedir. S6z konusu 50 katli kompozit kolonlu
yap1, her iki yonde etkittirilen, verileri yukaridaki gibi olan Diizce depremi sonucunda

istenen performans degerini saglamistir.

Perdeler i¢in yukarida belirtildigi gibi programda olusturulan yayili mafsal

sonuclar1 Her, yani 28 metre, ilk sekiz kat boyunca elde edilmistir.

Burada, etkittigimiz depremin her iki yondeki hesabi sonucunda, elde edilen en
bliylik beton uzama ve c¢elik uzama sonuglar1 elde edilmis ve smir degerler ile
karsilagtirilmistir. Bulunan degerler, yukaridaki mafsal grafigi bazinda, kontrollii hasar
smmirinda, yani 2 numarali bdlge olan, belirgin hasar bolgesinde kalma sartini,

saglamigstir.

Bu sonuglar ile iigiincii agsama kontrollerinin, BYS, 1 olan yiiksek yapida, normal

performans diizeyini sagladig1 gosterilmistir.
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Elli kath, kompozit kolonlu, betonarme yapi1 i¢in, Ozetleyecek olursak, yapi,
TBDY 2018 Boliim 13 kurallar1 ¢er¢evesinde, 1. Asama i¢in DD-2 deprem diizeyinde,
Boliim 4 dahilindeki kurallar ile, Dayanima Gore Tasarlanarak, Boliim 7, TCYY 2016,
Boliim 12 ve TS 500 dahilindeki kurallar ¢ercevesinde dizayn edilmistir. Akabinde,
Bolim 13 cergevesinde ve yukarida anlatildigr gibi, DD-4 deprem diizeyinde, ikinci
asama, ara kontrol tez kapsamina dahil edilmemis ve asil yapinin performansini dlgecek
olan, DD-1 diizeyindeki deprem ile dogrusal olmayan, zaman tanim alaninda hesap,

Bolim 13 deki kurallar, Boliim 5 ve TCYY Boliim 12 ¢ercevesinde kontrol edilmistir.

Ornek olmas1 amaci ile sekil 171°de betonarme ve kompozit 50 katli yapilarin,

kolonlarmin bir boliimiiniin momentleri karsilastirmali olarak gosterilmistir.

Dort farklh yap1 i¢in bulunan bu tasarim sonuglari i¢in, metraj ve maliyet hesabi

yapilarak, tezin arastirma konusuna devam edilebilir.

406



30 4985

307813

31.3504

28 1434

34.002

34.3598

34,6601

34,891

353401

356972

36.0272

36.2922

36.495

36.6165

35.5431

41.6758

427743

43 4329

43 9405

44.3142

44,9962

452128

456862

47 1126

407993

50.7042

50.2143

a0.7181

51.0572

514285

517718

520522

52.2589

522408

527334

484451

57.0687

56.8379

56 7647

56.2928

55.5158

55.0804

Sekil 171. 50 Katli Betonarme ve Kompozit Yap1 Kolonlart Moment Karsilastirmasi

13 64

12 94

1397

15.98

17.05

17.4°

17 82

18.3

18 88

19.39

20.02

20.0

22.58

26.08

28.21

308

32.14

33.55

a1

25

37

o7

14

79

45231

457048

471318

40 8158

50.7238

50.2341

50.7388

51.0781

514499

517938

520744

52.2816

52.2638

52.7565

48.4664

57.004

56.8634

56.79

563188

55.5414

55.1184

305173

308004

313701

281815

34.1125

34.381

34.682

350129

353822

357199

360496

363154

365191

36.6404

35.5679

417054

42 8066

43 4861

439781

443515

450407

Story24

Story23

Story22

Story21

Story20

Story19

Story18

Story17

Story16

Story15

Story14

Story13

Story12

Story11

Story10

Story9

Story8

Story7

Story6

Storys

Story4

407

289319

289219

20 8347

30.42

25.2717

36.507

352968

35438

354718

355127

35.5168

35.4682

35.3555

35.1703

34.8943

34.4864

33.8962

33.0551

32.1304

292839

326561

20 7273

42.105

42 1959

42 1309

433574

35.2928

5159

49 2404

48 5025

40 4258

40 4023

49.3253

49.1782

48.936

48.575

48.0583

47.3253

46.321

44.8962

435312

385824

423379

28 a7E7

14 33

14 37]

14 39

14.82,

12,8

1574

1575

15 93|

1613

16.35

16.82

17.07

17.32]

17.5]

17.77)

17.91

17.83

17 69

19.80)

75

72

77

45

27

42

77

R4

P4

Fe

58

4070

421243

422151

421501

43.377

35.3002

516143

48 2643

49 5277

48 4514

49 4288

493531

49.2063

48.9643

48.6038

48.0867

47.3534

46.3488

44.9237

43.5582

386068

42 3634

20 anas

299518

299418

29 8548

30.4399

252896

365323

353215

354834

35 4962

355378

35.5439

35.4953

35.383

35.1993

34823

34,515

33.9248

33.0841

32.1592

293118

32 6853

an 7aTa

Story24

Story23

Story22

Story21

Story20

Story19

Story18

Story17

Story16

Story15

Story14

Story13

Story12

Story11

Story10

Story9

Story8

StoryT

Story6

Story5

Story4



BOLUM 5. YAPI MALIYET ON TAHMINILERI VE METRAJ
HESABI SECIMI

Diinya iizerinde, herhangi bir yap1 insa edilmeden Once, mutlaka maliyet 6n
tahmin hesaplari yapilir ve ortalama bir maliyet ¢ikartilir. Bu tahmini yapabilmek igin

de elbette yapinin boyutlar1 bilinmesi gerekir. Bu da metraj olarak adlandirilir.

Yapmin maliyeti, yiiklenicinin mali durumuna gore, projenin baslayip,
baslamayacagindan, projenin tasarim teknigine, malzemesine kadar her seyi

etkileyebilir.

Genel olarak, proje elemanlarinin biitceden kullandig: tutar, yiizde olarak, tablo

176 deki gibidir.

Tablo 176. Yap1 elemanlarinin ortalama maliyet oranlari

Yap1 Elemanlar1 Maliyet Oranlar1

Temeller %5 - %10
Tasty1ct Isl_<e1et 910 - %620
Sistemi
Doseme Sistemi %5 - %10
Kaplama - Finishes %15 - %40
Tesisat %15 - %40

Cesitli sekillerde maliyet 6n tahmin hesaplar1 vardir ve hepsinin tek nedeni, yap1
sahibinin cebinden ¢ikacak miktar1 bilme gereksiniminden kaynaklanmaktadir. Farkli
cesitlerde maliyet 6n tahmin hesaplarinin olma sebebi ise gercege en uygun hesabi

yapma ve yiikleniciyi dogru yonlendirme gerekliligidir.
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5.1. Maliyet On Tahmin Hesaplar

Her proje ¢esidine, farkli teknolojik imkanlara ve ekiplere uygun, gesitli, maliyet
on tahmin metodlar1 gelistirilmistir. Bu metodlarin dogru sonucu verme olasiligi,
projenin sartlarina, kullanilan verilerin dogruluk ve gegerlilik payina ve maliyet hesabi

yapan kisinin uzmanlik seviyesine ve deneyimine gore, farkliliklar géstermektedir.

Tiirkiye’de maliyet 6n tahmin hesap yontemlerinden, en sik kullanilanlara iligkin

yapilan anket ¢alismasinda ¢ikan sonuca gore:

En ¢ok bilinen yontem %79 oran ile; benzer projeler ile karsilastirmaya dayali
yontem olan, Analogous Estimating diger bir adiyla Top — Down yontemi olmustur.
Bunu %71 oran ile birim sayisinin, birim maliyet ile ¢arpilmasi ile maliyet hesaplama

yontemi olan, Parametic Estimating yontemi izler.

Yapay zeka kullanilarak maliyet 6n tahmin hesap tekniklerinin bilinirligi, (anket

sonuglarina gore), giiniimiiz Tiirkiye’sinde ancak %5 civarlarindadir.

Bilinme oranlarinin disinda, ankette kullanim sikliklarina dair oranlar da
arastirilmistir. Buna gore en sik kullanilan, ortalama birim alan maliyetine dayali 6n
tahmin metodu olan Parametic Estimating yontemidir. En ¢ok bilindigi saptanan,
Analogous Estimating (Top — Down) yontemi ise dordiincii sirada kullanilmaktadir.
(Celik, 2006)

Diinya genelinde, insaat sektoriinde kullanilan bir ¢ok farkli maliyet 6n tahmin
yontemleri mevcuttur. Bunlardan en ¢ok tercih edilen alti yontem ozellikle goze
carpmaktadir. (eSUB, https://esub.com/cost-estimation-techniques-construction-
projects/ Erisim Tarihi: 06.04.2020)

5.1.1. Analogous Estimating (Top — Down), Benzer Tahmin Yontemi

Gegmis projeleri baz alarak, yeni proje i¢in verilerin gelistirildigi yontemdir. Bu
teknik ge¢miste yapilmis olan ve arsivlerde yer alan projelere gore maliyet 6n tahmin
hesab1 yapar. (eSUB, https://esub.com/cost-estimation-techniques-construction-projects/
Erisim Tarihi: 06.04.2020)
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5.1.2. Bottom — Up (Analytical), Analitik Yontemi

Yontem, proje ¢iktilarini, bir dizi gorevleri iceren c¢alisma paketlerine ayirir.
Teknik, temelde, her gérevin maliyetlerini tek tek hesaplayip, tamamladiktan sonra,
toplam maliyetler boliimiine ekleyip, tekrar tiim ¢alisma paket maliyetlerini toplayarak
sonuca ulasir. Bu yontem, en uzun zaman almasina karsin, en dogru sonucu veren
yontemdir. (eSUB, https://esub.com/cost-estimation-techniques-construction-projects/
Erigim Tarihi: 06.04.2020)

5.1.3. Parametic Estimating, Dagilima Bagh Yontemi

Dagilima bagli tahminlerde, ekipler, projeyi, is birimlerine boler ve her birinin
maliyetini belirler. Bu bdliinmiis birim sayilari, birim maliyetler ile ¢arpilarak, projenin
toplam maliyeti tahmin edilmeye calisilir. Birim basina diisen maliyet dogru
hesaplanmis ve birimler dogru bdéliinmiis ise dogru tahminler verir. Bu teknik,
tekrarlayan gorevleri igeren projeler igin, en dogru yontemdir. (eSUB,
https://esub.com/cost-estimation-techniques-construction-projects/ ~ Erisim  Tarihi:
06.04.2020)

5.1.4. Emprical Costing Methods, Deneysel, Ampirik Maliyet Yontemi

Elinizde daha once yapilmis, benzer bir proje varsa, oldukca kullanigh ve pratik
bir yontemdir. Maliyet tahmini i¢in, dnceki projelerin verilerini alir ve otomatik olarak,
yeni projeye uygular. (eSUB, https://esub.com/cost-estimation-techniques-construction-
projects/ Erisim Tarihi: 06.04.2020)

5.1.5. Expert Judgment, Uzman Yargis1 Yontemi

Yontemin en dikkat ¢eken 6zelligi, maliyet 6n tahmini yapacak kisinin, gegmiste
ya c¢ok benzer bir projede deneyimli olmasi ya da konusunda uzman kisi olma
gereksinimidir. Yontem, genis bir bilgi birikimi ve deneyime ihtiya¢ duyar. Uzman,
maliyet tahmini yapmak ve yeni projeye uygulamak i¢in iki projeyi karsilastirir. Fakat

teknik kesin bir maliyet vermez, daha ziyade, projenin uygulanabilir olup, olmadig
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tizerinde durur. (eSUB, https://esub.com/cost-estimation-techniques-construction-
projects/ Erigim Tarihi: 06.04.2020)

5.1.6. Three — Point Estimating, U¢c Nokta Tahmini Yontemi

Teknik, program analizi ve veri gozden geg¢irme lizerine kurulmustur. Bu

(194

yontem, yapilan etkinlikleri, proje maliyetlerini ve proje siirelerini, “iyi,” “koti,” ve
“biiyiik olasilikla” diye gruplara ayirir. Bu istatistiksel yontem, beklenen maliyetleri
hesaplamak i¢in, ¢esitli formiiller kullanir. Bu yontemle yapilan tahminler, veriler dogru
girilirse, gergek sonuglari verir. (eSUB, https://esub.com/cost-estimation-techniques-

construction-projects/ Erisim Tarihi: 06.04.2020)

Bu yontemler igerisinde, Tiirkiye’de tercih edilen, metraj ile ¢ikan sonuglari,
birim fiyatlar ile ¢arparak, maliyet 6n tahmini hesabi, Tiirkiye Cumhuriyeti Cevre ve

Sehircilik Bakanliginca da kullanilmaktadir.

5.2. Metraj Hesab1

Metraj, tanim olarak; metre ile 6lgme anlamina gelir. (Tirk Dil Kurumu
Sozliigii, https://sozluk.gov.tr/ Erisme Tarihi: 02.04.2020) insaat miihendisliginde
kullanilan anlamu ile: Bir yapiy1 olusturan, her bir yap1 elemaninin, ayrintili bir bigimde
olgiilerek, miktarinin, yapi elemanina gore, metrekiip, metrekare, metre veya ton olarak;
hacim, alan, uzunluk veya agirligimin belirlenip, kendi O6l¢ii birimleri altinda,

gruplastirilarak, tablolastirilmasidir. (Karaman, 2017)

Metraja baglamadan Once, birbirinin ayni olan elemanlar, ayni1 renk ile
isaretlenerek, proje iizerinde gruplandiriimalidir. Orengin; 30x40 lik kolonlardan 5 tane,
35x45 lik kolonlardan 6 tane ve 40x40 lik kolonlardan 4 tane olan bir betonarme
yapimiz olsun. Bu yapinin metrajina baglamadan once, proje lizerinde, 30x40 lik, 5
kolonu, yesil renk ile, 35x45 lik, 6 kolonu kirmizi renk ile ve 40x40 lik, 4 kolonu mavi
renk ile boyayip ilk gruplandirmamizi yapabiliriz. (Karaman, 2017)
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Sekil 172. Kolon metraj1 gruplandirma 6rnegi

Metraj sirasinda birimler, metrajin dikkat edilmesi gereken bir diger onemli
noktasidir. Birimlerin dogru yazilmis olmasi, proje sonunda yasanabilecek eksik veya

fazla malzeme alimlarin1 dogrudan etkiler. (Karaman, 2017)

Tablo 177. Yap1 elemanlarinin metraja esas 6l¢ii birimleri (Karaman, 2017)

Yapilan Isler Birimi
Kazi isleri m?
Toprak tagima m?
Blokaj m?
Kalin tugla duvar m?
Beton isleri m?
Moloz tas duvar m?
Kesme tas duvar m3
Kaliplar m?
Iskeleler m?
iksalar m?
Cam m?
Cat1 ortiileri m?
Kaplamalar m?
Yarim tugla duvar m?
Siva, boya isleri m?
Badana m?
Mozaik m?
Yalitim isleri m?
Ahsap dograma m?
Denizlikler m
Bordiirler m
Biiz doseme m
Betonarme demirleri ton
Demir isleri ton
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Sekil 173. Ornek kolon 6lgiileri

Sekil 172 de gosterilen kolon 450*350 alan ve 3500 yiikseklik olarak
gosterilmektedir. Yalniz burada dikkat edilmesi gereken en onemli konu, birimlerdir.
Sekil 172 de birimler mm cinsindendir. Yani kolon alani: 45*35 cm? ve kolon
yiiksekligi: 3.5 m dir. Eger bu birimler dogru bir bi¢imde yazilmaz ise, 450*350 cm? ve
3500 m olarak, ilk akla gelen birimler ile hesaplanirsa, gerekli beton m* hacmi olmast

gerekenden, ¢ok yliksek cikabilir.

Eleman boyutlar1 belirlenirken; uzunluk ve genislikler (en ve boy), plan
iizerinden, (Sekil 172) yiikseklikler, kesitlerden okunmalidir (Sekil 173). (Karaman,
2017)
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Sekil 174. Yapi kesit goriiniisleri

Metraj cetvelleri kullanmak, mevcut hata riskini, (belirlenmis bir siray1 takibi
gerekli kildig i¢in), azaltir. Metraj cetvelini kullanirken, ondalik sayilarin gosteriminde
virgiil (,) kullanmaya dikkat edilmelidir. Hesaplanan yap1 elemani, metraj cetveline,
hangi eleman oldugu anlasilir bigimde yazilmalidir. Gerekirse ayr1 bir agiklama metni
de eklenerek, herhangi bir karisiklik veya elemani yeniden yazmanin Oniine
gecilmelidir. Tablo 178 6rneginde oldugu gibi, uygun olan her tiirlii ayrintt metraj

cetveline islenmelidir. (Karaman, 2017)
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Tablo 178. Metraj cetveli 6rnegi

INSAATISLERI
METRAJ CETVELI
MAHAL ACIKLAMA | aper | en | BoY | ik TOPLAM
Beton santralinde uretilen veya satin alinan ve beton p lab C30/37 b y .
simifinda, gri renkre, normal hazir beton dokiilmesi ve beton nakli
Programdan 0.00
DEPO 0.00
ZEMIN KAT 0.00
Dosemeler 1 1.00 17.629 1.00 17.63
Kirigler 1 1.00 6.660 1.00 6.66
Perdeler 1 1.00 81.488 1.00 81.47
Kolonlar 1 1.00 32.336 1.00 32.34
Merdiven b k alti+Sahanlik dos L=6,43+1,00 1 1.20 7.430 0.16 1.43
Merdiven basamaklari 20 0.28 1.200 0.08 0.59
1.KAT 0.00
Kirigler 1 1.00 17.514 1.00 17.51
Kolonlar 1 1.00 20.893 1.00 20.89
MiNHA 0.00
Kolon 40/60 -2 0.40 0.600 7.90 -3.78
Perdeler 25/300 -2 0.25 4500 3.00 -5.90
K116/K124 30/50 L=4,60 -2 0.30 4.600 0.50 -1.38
HIZMET 0.00
ZEMIN KAT 0.00
Dosemeler 1 1.00 11814 1.00 11.61
Kirigler 1 1.00 10.760 1.00 10.76
Kelonlar 1 1.00 6.720 1.00 8.72
Merdiven basamak alt L=6,50 1 1.35 6.500 0.15 1.32
Merdiven basamaklar 15 0.28 1.40 0.08 0.51
5 1.00 1.30 0.09 0.57
1.KAT 0.00
Dosemeler 1 1.00 15.840 1.00 15.84
Kirigler 1 1.00 9.828 1.00 9.83
Kolonlar 1 1.00 5.760 1.00 576
229.36

Metraj hesabinda kullanilan toplam 3 farkli metraj cetveli bulunmaktadir.

Bunlar: Yap1 metraj cetveli, demir metraj cetveli, metraj 6zeti cetvelidir.
5.2.1. Yap1 Metraj Cetveli

Yapidaki tiim imalatlarin adlarinin, adetlerinin, boyutlarinin, birimlerinin

yazildig1 cetveldir. Farkli hazirlanmis yap1 metraj cetvelleri olmasina karsin, asagi

yukari tablo 179 deki gibidir. (Karaman, 2017)
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Tablo 179. Yap1 metraj cetveli tablosu

YAPI METRAJ CETVELI
L51110- 0o | KRR —— SayfaNu:..........
= 5 Boyutlar Miktar
i Yapilan isler & . y Birimi
g 2 | Boy | En| Yik. | Azz | Minha | Cogu
w2 (28]

Sayfa Toplanu
YUKLENICI KONTROL

5.2.2 Demir Metraji Cetveli

Betonarme yapilarda, betonun i¢indeki donati demiri miktarinin, ton birimi

kullanilarak, her cap i¢in ayr1 ayr1 hesaplanip, cetvele islenmesi ile olusturulur.

Tablo 180. Demir metraj cetveli tablosu

........................ ingaat §ti SA:FA
INSAATINSMi
INSAATIN KISMI
DEMIR METRAJI
, @6 | @8 | @1 | 312 | @14 @18 | @20 | @22 | BU
KULLANILDIGI @ 16mt.
VER NO | GAP [BOYU|BENZER |ADET| mt. mt. mt. mt. mt. W:l mt. mt. mt. mt.
0222 | 0395 | 0,617 | 0888 | 1208 | 1908 | 2470 | 2084 | 3551
TOPLAM(MT)
TOPLAM (KG)

Tablo 180 da goriildiigii tizere, o ¢apli her donati i¢in ayr1 boliimlerin bulundugu

cetvel ile hesabin sonunda @10 demirinden, 5 ton, ¢ 22 demirinden, 10 ton... gibi

toplam sonuglara varabilmemiz beklenir.
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5.2.3 Metraj Ozeti Cetveli

Yap1 metraj cetveli ve demir metraj cetvellerinin, bir ¢ok ayrintidan olusmasi,
sonuglarin, tek bir yapi i¢in bile, onlarca sayfadan olusmasina sebep olur. Bu durum,
pratikte, cetvelleri inceleyecek ve sonuglar1 kullanacak kisiler i¢in pratik degildir.
Zaman kaybimi engellemek ve sonuglari incelemeyi basitlestirmek i¢in, tiim metraj
cetvellerinin (yapt ve demir metraj cetvelleri) icerdigi her yapi elemaninin toplam
miktarlarinin oldugu béliimler kullanilarak, 6zet bir metraj cetveli olusturulur. Buna da

“metraj Ozeti cetveli” denir. (Karaman, 2017)

Tablo 181. Metraj 6zeti cetveli tablosu

METRAJ OZETi CETVELI
IsmAdi:............. SayaNu.............
Sira Birim Fiyat
Nu. Nu.( Poz Nu) Yapilan Imalatlar Miktan Birmu
Yiiklenici Kontrol
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BOLUM 6. KOMPOZIT KOLONLU YUKSEK YAPI VE
BETONARME KOLONLU YUKSEK YAPI METRAJ VE MALIYET
HESABI

Boliim 4 de anlatilan maliyet 6n tahmin ve metraj hesaplarini kullanarak, 50 ve
20 katli yapr gruplarinin kolon malzemesi degisiminden kaynakli net oturum alani
kazanciin, malzeme degisiminden kaynakli fiyat farkina gore kar, zarar hesabi

asagidaki gibi yapilmistir.

6.1. 50 Kath Yapilarin Maliyet Farkinin Bulunmasi

Tiim tasiyict sistemi betonarme olan 50 katli yapimizin yap1 oturum alani, kolon
sistemi kompozit, geri kalan tasiyici sistemi betonarme olan 50 katli yapimizin, yap1
oturum alan1 gibi 36x36 m? yani 1296 m? dir. Buradaki tek fark kolon boyutlarinin

malzeme se¢imi sebebiyle degismesi ve sonucunda da net oturum alanindaki farktir.

Bu durumda yalnizca, iki binanin kolon maliyetleri farkini ve net oturum alanm

farkin1 hesaplamak, kar-zarar hesabini yapmakta yeterli olacaktir.

Oncelikle betonarme kolonlu, 50 katli yapimizin, net oturum alanimin bir kat igin

hesabin1 yapalim;
1)  36x36 = 1296 m? bina taban alani (baza dahil edilmemistir)

2)  150x150 cm? kolon boyutlari, 40 cm perde duvar kalinligi, 20 cm dis duvar
kalinlig1 (i¢ duvar kalinliklart hesapta kullanilmayacaktir, her iki yapida da
aynidir), 144 m? merdiven kovasi ve asansor boslugu toplami

3) Bina taban alaninin, ikinci sikta belirtilen alanlardan ¢ikartilmasi ile, bir kat igin

net oturum alan1 1089 m? olarak belirlenmistir.

Ikinci olarak kompozit kolonlu, 50 katli yapimizin, net oturum alaninin bir kat

icin hesabini yapalim;

1) 1296 m? bina taban alani
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2) 100x100 cm? kolon boyutlari, 40 cm perde duvar kalinligi, 20 cm dis duvar
kalinlig1 (i¢ duvar kalinliklar1 hesapta kullanilmayacaktir, her iki yapida da
aynidir), 144 m? merdiven kovasi ve asansor boslugu toplami

3) Bina taban alaninin, ikinci sikta belirtilen alanlardan ¢ikartilmasi ile, bir kat igin

net oturum alan1 1118 m? olarak belirlenmistir.

Bu hesaplardan goriildiigii iizere, kompozit kolonlu, 50 katli yapimizin net
oturum alani, 1089 m? ve betonarme kolonlu, 50 katli yapimizin net oturum alani, 1118

m? bulunmustur.

Bu durumda, kompozit kolonlu, 50 katli yapimiz, betonarme kolonlu, 50 katl
yapimizdan, 29 m? daha fazla net oturum alanina sahiptir. Bu sonug ilk katlar1 baz
alarak bulunmustur. Toplam net oturum farki i¢in hesap adimlarini bu tez kapsaminda
gosterilmemis yalnizca sonucuna yer verilmistir. Bu durumda hesap sonucu olarak; tiim
yapida, kompozit kolonlu yapiin net oturum alani; 56701 m? betonarme kolonlu
yapmin net oturum alani; 55899 m? bulunmustur. Bu durumda toplam 802 m? net

oturum alani, kompozit kolonlu yapida fazladan elde edilmistir.

Maliyet farki hesabi i¢in Tablo 182 — 201’ya bakiniz.

6.2. 20 Kath Yapilarin Maliyet Farkinin Bulunmasi

Tiim tasiyict sistemi betonarme olan 20 katli yapimizin yap: oturum alani, kolon
sistemi kompozit, geri kalan tasiyict sistemi betonarme olan 20 katli yapimizin, yap1
oturum alani gibi 36x36 m? yani 1296 m? dir. Buradaki tek fark kolon boyutlarinin

malzeme se¢imi sebebiyle degismesi ve sonucunda da net oturum alanindaki farktir.

Bu durumda yalnizca, iki binanin kolon maliyetleri farkini ve net oturum alani

farkin1 hesaplamak, kar-zarar hesabini yapmakta yeterli olacaktir.

Oncelikle betonarme kolonlu, 20 katli yapimizin, net oturum alanimin bir kat i¢in

hesabin1 yapalim;

l. 30x30 =900 m?2 bina taban alani
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80x80 cm? kolon boyutlari, 30 cm perde duvar kalinligi, 20 cm dis duvar kalinlig
(ic duvar kalinliklar1 hesapta kullanilmayacaktir, her iki yapida da aymidir), 100
m? merdiven kovasi ve asansor boslugu toplami

Bina taban alaninin, ikinci sikta belirtilen alanlardan ¢ikartilmasi ile, bir kat i¢in

net oturum alan1 782 m? olarak belirlenmistir.

Ikinci olarak kompozit kolonlu, 20 katli yapimizin, net oturum alaninin bir kat

icin hesabini yapalim;
900 m? bina taban alani

50x50 cm? kolon boyutlari, 30 cm perde duvar kalinligi, 20 cm dis duvar kalinligi
(i¢c duvar kalinliklar1 hesapta kullanilmayacaktir, her iki yapida da aynidir), 100
m? merdiven kovasi ve asansor boslugu toplami

Bina taban alaninin, ikinci sikta belirtilen alanlardan g¢ikartilmasi ile, bir kat igin

net oturum alan1 793 m? olarak belirlenmistir.

Bu hesaplardan goriildiigii iizere, kompozit kolonlu, 20 kathi yapimizin net
oturum alani, 782 m? ve betonarme kolonlu, 20 katli yapimizin net oturum alani, 793 m?

bulunmustur.

Bu durumda, kompozit kolonlu, 20 kathi yapimiz, betonarme kolonlu, 20 katli
yapimizdan, 11 m? daha fazla net oturum alanina sahiptir. Bu sonug ilk katlar1 baz
alarak bulunmustur. Toplam net oturum farki i¢in hesap adimlarini bu tez kapsaminda
gosterilmemis yalnizca sonucuna yer verilmistir. Bu durumda hesap sonucu olarak; tiim
yapida, kompozit kolonlu yapinin net oturum alani; 15889 m?, betonarme kolonlu
yapinin net oturum alani; 15729 m? bulunmustur. Bu durumda toplam 160 m? net

oturum alani, kompozit kolonlu yapida fazladan elde edilmistir.

Bu yaptigimiz islemler, boliim 4 de anlatilan metraj, yani metre ile Olgerek,
hesap yapma, kismina girmektedir. Burada yapilan iglemler, yalnizca kolon boyutlarini
kiyaslamaya yonelik oldugu icin, klasik olarak kullanilan, metraj cetvellerine gerek

duyulmamustir.
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Siradaki islemimiz ise, metraj ¢ikartmaya gore daha komplike olan ve yine
boliim 4 de anlatilan maliyet 6n tahmin hesab1 ve metraj hesabinin birlikte kullanimidir.
Burada da, metraj hesabinda oldugu gibi, iki aym1 bina arasindaki kolon malzeme
farkindan kaynakli maliyet farkin1 tahmin edecegimiz icin, yalnizca kolon maliyetleri

tizerinden ilerlenilmistir.

Yine bu hesaplar1 yaparken, bolim 4 de anlatilan ve Tiirkiye’de maliyet 6n
tahmininde ¢ok sik kullanilan metodlardan biri olan dagilima bagli yontem (parametic

estimating) metodu kullanilmustir.

Bu metod uyarinca kompozit kolon ve betonarme kolon i¢in maliyet hesap

adimlar1 kalem, kalem agagidaki tablolarda gosterilmistir.
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Tablo 182. 20 Katli Betonarme Kolon Celik Metraj Hesab1

or yooq PO oo BRI BORE KT Ty BNNE BRM  KOLON  KOLON BETONORTU ETRVE ETRYE ETRVE JEre SEnie
DONAT AGRLK{igim) BOYU(m) YUKSEKLGim) Demiflg)  Denifg) DONATI AGRLIK(kgim) UZUNLUK(m) GENSLK(m) KALNLIGIm) UZUNLUK(m) KESIT ADET KATADET Demifhg) Demiig)

fOK) BB 48T 0 35 4TI TRRY, T TR 08 M B2 0

2 KIM0 B B AR 0 35 AT TRRY, T TR 8 M B2 0

1K B B 4R O 35 AT TRRY, T TR 8 M B2 0

£OKIM B B ARuesME 15 3% 6716 TRRY, T TR 8 M B2 0

5K B B AR 0 3 AT TRRY TTTRE T 08 O B2 0

BOKIM0 B B AR 0 3 AT TRRY TTTRE T 08 O B2 0

7K B B AR 0 3 AT TRRY TTTRE T 08 O B2 0

§OKMM B B ARuesHE 15 3% ETBTIEM TRRY TTTRE T 08 O B2 0

0 KM B B 4R 0 3 AT 0 1ABBE 08 08 M B2

0 KD B % 48N 0 3 AT TRRY, T TR 8 M R 20

K0 B % AeNEET 0 3 AT TRRY, T TR 8 M R 20

0 KD B B ARG 15 3% BTN TRRY, T TR 8 M R 20

KD B % SN 0 3 AT TRRY, T TR 8 M R 20

KD B N NG 0 3% BN TRRY T TR | 05 04 0% 2 6

0 OKSE) BN ARG 0 3% BN TRRY T TR | 05 04 0% 2 6

KD B N ASNEET 15 3% A TRRY T TR | 05 04 0% 2 6

T KSE) B N SN 0 3% BN TRRY T TR | 05 04 0% 2 6

KD BN ARG 0 3% BN TRRY T TR | 05 04 0% 2 6

0 K5ED BN ASNEMET 0 3% BN TRRY T TR | 05 04 0% 2 6

N K B N AREMT 15 3 MM MI5RHND o NBE 05 05 00 0% 2o B339 76
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Tablo 183. 20 Katli Kompozit Kolon Celik Metraj Hesab1

o g PN BRI BORE W By By oo DFoiin BME BRN OOV KON BTONGRU ETRNE ETE ETE Jie Jeie
DONT ™" AGRLKGgm) BOW(m) YOKSEKUG(m) Demifig)  Demifig) ) DONAT AGRUKgim) UZUNLUK{m) GENSLIK(m) KALNUIGIm) UZUNLUK{) KESTTADET KAT ADET Demirig) Demirhg

[ KR B 1 A ) T HEB2A) fONEE 05 05 M 0% 2 B R

DOKEE B M g 0 W R HERRR) OB 05 05 M 0% 2 B RKg

TOKHE B M RN W R HERRR) ONBE 05 05 M 0% 2 B REg

COKEE B M M 15 35 I HERDR) OANEE 05 05 M oM 2 B REg

POKEEL B 1 RN W R HERRR) fONEE 05 05 M 0% 2 B RKg

KA B i dgmeMT 0 TR HERRR) OB 05 05 W 0% 2 B R

TOKEE B 1 RN 0 W I HERR) OAMMEE 05 05 W 0% 2 B REg

OKED B ARNBMET 15 35 I HERRR) OB 05 05 4 0% 2 B RK

0 KA B 0 RN W R HERRR) OB 05 05 M 0% 2 B RE

0 KOS B 1 AR ) W R HERRR) ONBE 05 05 M 0% 2 B REg

KOS B 1 AR ) T HERDR) OANMBE 05 05 M 0% 2 B BEg

R O LI A TR LI X HERRR) ONEE 05 05 M 0% 2 B RKg

0 OKO& B 1 AR ) W R B5 1 0MEd 05 05 M oM 2 B R

KBS B0 W AT HEB12) NMEE 0F 0% W 0 2 7 HEm

fOKEG B 0 4 ) W IR HEBD OB 0% 0% M 0 2§ Hmm

KBS B0 MM 15 1 M HEB) OMMBE 0% 0% W 0 2 7 HEm

T KBS B 0 4 ) W AT HEB1) MMBE 0% 0% W 0 2 7 Hmm

B OKBG B 0 A ) W 1T HEB) OB 0% 0% W 0 2§ HEm

0 KBS B 0 R ) W IRTG HEB2) OB 0% 0% W 0 2 7 HEm

0OKEG B 00 GG 15 35 MG 0 MR ME 0 ANRMBE 0% 0% M 08 2 7 TR O
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Tablo 184. 50 Katli Betonarme Kolon Celik Metraj Hesab1

ar ooy BOUA e BRM BIORIE KT By gBy ENNE  BRM  KOLON  KOLON BETONCRTU ETRNE ETRVE ETRVE JEe JEmie
DONAT ABSRUK(kg/m) BOYU(m) YOKSEKLIGm) Demirkg)  Demittkg) DONATI  AGIRLIK(kg/m) UZUNLUK(m) GENISLIm) KALINLIGIm) UZUNLUK(m) KESIT ADET KAT ADET Demirlg) Demirlkg
KB B % 4B 0 35 MR 4 10BH%M 15 5 00 204 2 W 6408
D OKGEMR 28 B 45MMT 0 35 M 4 1BH%M 15 5 00 204 2 W 26408
3K B B 48MMT 0 35 M 4 1BH%M 15 5 00 204 2 W 26408
§OKBMN B 8 45T 15 35 R0 TRRY T TR 1 00 254 2 0 M55
5OKIN B 8 48T 0 35 B1205349 TRRY T TR 1 00 254 2 0 M55
BOKIMN 2% 4 43y 0 35 B1205349 TRRY T TR 1 00 254 2 0 M55
TOKIMN B 8 48uMs 0 35 B1205349 TRRY T TR 1 00 254 2 0 M55
3 OKIMN B 8 45T 15 35 R0 TRRY T TR 1 00 254 2 0 M55
g KIdX B 8 48T 0 35 B1205349 TRRY T TR 1 00 254 2 0 M55
0 KId0 B 48 48T 0 35 B1205349 TRRY T TR 1 00 254 2 0 M55
foOK1d0 B 48 48T 0 35 B1205349 TRRY T TR 1 00 254 2 0 M55
0 KId0 B 8 48T 15 35 R0 o 10BH%M 12 1 00 254 2 0 M55
OKd0 B 48 48T 0 35 B1205349 TRRRY T TR 1 00 254 2 0 M55
K0 B 48 48T 0 35 B1205349 TRRRY T TR 1 00 254 2 0 M55
5 K10d0 B 48 48T 0 35 B1205349 TRRRY T TR 1 00 254 2 0 M55
B OKI0d0 B 48 48T 15 35 R0 TRRRY T TR 1 00 254 2 0 M55
7 Kud0 B 48 48T 0 35 B1205349 TRRRY T TR 1 00 254 2 0 M55
B K1d0 B 48 48T 0 35 B1205349 TRRRY T TR 1 00 254 2 0 M55
0 K1d0 B 48 48T 0 35 B1205349 TRRRY T TR 1 00 254 2 0 M55
M OKMAKN B 48 45T 15 35 R0 TRRRY T TR 1 00 254 2 0 M55
2K B % AT 0 35 G004 TR T TR 1 00 19 2 U154
2K B % AB%MT 0 35 G004 TR T TR 1 00 19 2 U154
2K B % A% 0 35 G004 TR T TR 1 00 19 2 U154
HOKIN0 B B AR 15 35 0T TR T TR 1 00 19 2 U154
%KM B % BRSO 35 G904 1% 1 00 19 2 U 159449
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Tablo 185. 50 Katli Betonarme Kolon Celik Metraj Hesab1

ar ooy PO oo BRMBNORE KM JBy BBy ENNE  BRM  KOLON  KOLON BETONRTU ETRVE ETRVE ETRNE JEwe JEfie
DOKAT AGRLK(kgm) BOYU() YOKSEKLiGim) Demirg) Demifkg) DONATI AGRLK(kyim) UZUNLUK(m) GENISLIK(m) KALNLIGIm) UZUNLUK(m) KESTT ADET KAT ADET Demir(kg) Demirfg)

%KD B % 4RGS0 35 0004048 TRREF T 1 0 19 2 W 150410

7 KI00 B % 4pME 0 35 60004048 o 108M%BU 1 04 194 2 W 15041

B KOO0 8 % ARHMET 15 35 870057802 o 128H%MU 1 004 19 2 W 150410

HOKI00 B % 4%MET 0 35 60004048 o 12BHBMU 1 004 194 2 W 150410

0K 2B % 4GNESMET 0 35 609040482 TR P! TTE T 1 004 19 2 W 159410

AOKIMD B % AENESMET 0 35 60004048 TRREF. T 1 004 194 2 W 150410

T OKIOMW0 B B 4GNS 15 15 87005780 o 12BM%M 1 004 194 2 U 15941

B OKIOM0 B % 4ENGMET 0 35 60004048 TRREF. T T 1 00 19 2 W 150410

WKW B % AGNESMET 0 35 0004048 o O12BH%M 1 04 194 2 W 150410

BOOKIOM0 2B % 4GNS 0 35 609040482 TR P! T TR 1 0 19 2 W 159419

% OKSS) B B 4G5 15 3 G o 128H%BM 08 08 004 154 2 N 1165

T OKSMS) B 2B 4GNS 0 35 ATty o 120B%14 08 08 004 154 2 N 116574

B OKSM) B B 4GNGMET 0 35 ATy o 128H%M 08 08 00 154 2 N 1165

NOOKSMB) B B AGNESMET 0 35 ATy o 1284%14 08 08 04 154 2 N 11654

0 KO B 2B ARMET 15 35 BT o 128H%1 08 08 00 154 2 0N 1165

4 KSOM0 B B 4RMET 0 35 ATy o 128H%BM 08 08 004 154 2 N 1165

DKM B B AR 0 35 4Ty 4 1208M%1 08 08 004 154 2 N 116574

£ K80 B B ARMET 0 35 ATy o 128M%BM 08 08 0 154 2 N 1165

4 KSGD B B 4n%MET 15 SR o 12084%14 08 08 0M4 154 2 N 11654

£ K80 8 2 ARMST 0 35 473608137 o 128H%1 08 08 004 154 2 N 11651

£ K80 B 28 4%MET 0 35 ATy o 1284%14 08 08 004 154 2 N 11654

4 KO0 B 2B RS 0 35 4708ty o 128H%M 08 08 004 154 2 N 11654

B KSMD B B A% 15 3 G o 128H%BM 08 08 004 154 2 N 1165

H KOG B B AT 0 35 ATty o 120B%14 08 08 004 154 2 N 116574

B KSMB) 2 2B 4GNGMET 0 35 AT36081AT 62234065 o 128H%1 08 08 004 154 2 N 11657 91783%
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Tablo 186. 50 Katli Kompozit Kolon Celik Metraj Hesab1

ar ooy PO oo BRM O BNORE KT BBy [y oo JPollm ENE BRN  KOLON KON BETONRTU ETRVE ETRVE ETRWE fEte JEe
DONAT AGRUKkgm) BOYU[m) YOKSEKLGm) Demitkg)  Demirlg) ) DONATI  AGRUK(kgim) UZUNLUK(m) GENISLIK{m) KALNLIGIim) UZUNLUK{m) KESIT ADET KAT ADET Demig) Demirig)
KU %8 &0 48NS 0 3% BTRTIEN HEB0D M 1208%M 1 1 00 214 2 % 1861
20KHM0 B 0 AEEMT 0 3% BTRTIE HEB0D M O120M%M 1 1 00 214 2 % 16614
3OKIOM0 B 4 4BMET 0 3% BTN HEB0D Mo1208%M 1 1 0 214 2 % 18610
£OKHW0 B 4 ASEMST 15 35 06670601 HEB0D Mo1208%M 1 1 0 214 2 % 18610
5OKIOM0 B 40 48T O 3% ETRTHEY HEBD M5 M 120841%M4 1 1 004 244 2 %1610
KN 2B % A8EMT 0 3 G004 HEB30D TRRT T TR 1 004 194 2 %14
7K B % 48T 0 3 G004 HEB30D o106 1 004 194 2 %1413
5 OKIMD B % 48T 15 3% G0 HEB30D MoO08% 1 004 194 2 %1413
0 KIMDD B % 48MMET 0 3% G004 HEB30D MoO08% 1 004 194 2 %1413
0 KD %8 % 48T 0 3% G004 HEB30D MoO08% 1 004 194 2 %1413
MoK %8 % 48T 0 3% G004 HEB30D MoO08% 1 004 194 2 %1413
0K B % 48T 15 3% ST005T HEB30D TRRRY T TR 1 004 194 2 Y1941
3K B % 48NMET 0 L HEB30D TRRRY T TR 1 004 194 2 Y1941
KU B % 48T 0 35 B00040E HEB30D Mo10%% 1 004 194 2 Y1941
5K B % 48T 0 35 B00040E HEB30D Mo10%% 1 004 194 2 Y1941
KU B % 48WMET 15 3% S0 HEB30D 120861 1 004 194 2 %1941
7 KD B % 48T 0 35 B8040 HEB30D 120861 1 004 194 2 %1941
18 KU B % 48MET 0 3 B0004048 HEB30D o1208%1 1 00 194 2 %1941
19 KID B % 480MET O 3 B0004048 HEB30D o1208%1 1 00 194 2 %1941
DKM 2B % ABWEMT 15 3% BTN HEB30D o1208%1 1 00 194 2 %1941
A OK B B BT 0 3% AT HEB30D o 1208%14 08 08 00 154 2 CREAL
DKM B B BT 0 3% AT HEB30D o 1208%14 08 08 00 154 2 CREAL
BOKM B B AmwMT 0 3% AT HEB30D o 1208%14 08 08 00 154 2 CREAL
HOK B B AWM 15 3% BTRTIEN HEB30D o 1208%14 08 08 00 154 2 CREAL
BOOKN B B ABWMT 0 3% AT HEB30D o 1208%14 08 03 0 {54 2 0
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Tablo 187. 50 Katli Kompozit Kolon Celik Metraj Hesab1

ar  kooy PO o BRW BNDRME KT By BBy oo IRGHm ENNE  BRN  KOLON | KOLON BETONORTU ETRYVE ETRVE ETRVE jJEme JEme
DONAT ABRLK(kgim) BOYU(m) YOKSEKLIGim) Demirfg)  Demikg) ) DONATI AGRUK(kgim) UZUNLUK(m) GENISLIK(m) KALINLIG(m) UZUNLUK(m) KESIT ADET KAT ADET Demirfg) Demifg)

% OKSMS) 2B 28 4BYREMST O 35 473698137 HEB300 4 120841%14 08 08 004 154 2 N 1116574

7 KM B 28 4BYREMST O 35 473698137 HEB300 4 120841%14 08 08 004 154 2 N 1116574

B OKSMS) B 28 4BMEMET 15 35 BIRTHE HEB300 4 120841%14 08 08 004 154 2 N 1116574

M KEM) 28 20 4BIREMST O 35 33835812 HEB300 4 1208414 06 06 004 14 2 % 716U

N KOG 28 20 4835ET 0 35 33835812 HEB300 4 1208414 06 06 004 14 2 % T16MT6

WOOKEB 28 2 48T 0 35 33835812 HEB300 4 12004614 06 06 004 14 2 % T16MT6

2 OKOOG 28 N 48T 15 15 483365446 HEB300 4 120043614 06 06 004 .14 2 % 71676

1 OKEB 28 A 4eesT 0 15 3335812 HEB200 4 12004614 06 06 004 .44 2 B 716U

W OKEB 28 A 48esT 0 15 3335812 HEB200 4 12004614 06 06 004 .44 2 B 716U

B OKEB 28 A 48essT 0 15 3335812 HEB200 4 12004614 06 06 004 .44 2 % T16MT

% OKOG 28 N AgeSMET 15 15 48306544 HEB200 4 12004614 06 06 004 .14 2 % T16MT

T OKEB 28 A 48esT 0 15 3335812 HEBO © 112 M 12084314 08 06 004 .14 2 % T16MT

B OKSE0 28 16 48NesT O 15 27060485 HEB240 4 12004814 05 05 004 094 2 U DR

W OKSE0 28 1B 480esT O 15 27060465 HEB240 4 12004614 05 05 00 094 2 U R

0 KEW0 B 16 AB6MET 15 15 20660207 HEB240 4 12004614 05 05 00 094 2 U DR

4 KEWD B 16 4BMRMET 0 15 2706865 HEB240 4 1284%14 05 05 00 094 2 U DR

DOKEW) B 16 ABNRMET 0 35 27068465 HEB240 4 1284%14 05 05 004 094 2 U R

£ KEW) B 16 4BmMET 0 15 27068465 HEB240 4 12084%14 05 05 004 094 2 U R

M4 KEWS) 8 16 483%5M5T 15 35 38669237 HEB240 4 120841%14 05 05 004 094 2 IRE,

6 KEWS) 28 16 4B35MST O 35 27068465 HEB240 4 120841%14 05 05 004 094 2 IRE,

6 KEMS) 28 16 4B35MST O 35 27068465 HEB240 4 120841%14 05 05 004 094 2 IREE,

7 KEWS) 28 16 4B36EMST O 35 27068465 HEB240 4 120841%14 05 05 004 094 2 YRR,

B KEMWS) 8 16 483%5M5T 15 35 38669237 HEB240 4 120841%14 05 05 004 094 2 YRR,

9 KEMWS) 28 16 4B3EMST O 35 27068465 HEB240 4 12084%14 05 05 004 094 2 U AN

0 KSG0 28 16 48351 O 35 21068465 20510100 HEBMO | 455 14 120841%14 05 05 004 094 2 MU 552 556895
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Tablo 188. 20 Katli Betonarme ve Kompozit Kolon Celik Maliyeti

20 KAT BETONARME KOLON DEMIR METRAJI 20 KAT KOMPOZIT KOLON DEMIR METRAJI

14.02.2021 14.02.2021 14.02.2021
DEMIR FIYATI DEMIR FIYATI PROFIL FIYATI
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Tablo 189. 50 Katli Betonarme ve Kompozit Kolon Celik Maliyeti

50 KAT BETONARME KOLON DEMIR METRAJI 50 KAT KOMPOZIT KOLON DEMIR METRAJI

14.02.2021 14.02.2021 14.02.2021
DEMIR FIYATI DEMIR FIYATI PROFIL FIYATI

TL/TON
6.850
3,2725
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KOLON

K 80x80
K 80x60
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K50x50
K 50x50
K &0x50
K50x50

K 50x50

K &0x50
K 50x50

Tablo 190. 20 Katli Betonarme Kolon Metraj ve Maliyet Hesab1

KOLON ~ KOLON BOYUNA ... BOYUNA KOLON ~ KOLONBETON  YAPI  KOLONBETON 14022021 BETON
UZUNLUK(m) GENISLIK(m DONAT DONATI ALAN BETON  ALANIm?)  YYUKSEKUGim)  HACMi(ms) FIYATI (C50)

08 08 BB 00173 0.62276768

08 08 B B 00172323 0.62276768

08 08 2B B 0017 062276768

08 08 BB 00173 0.62276768

08 08 BB 001723m 0.62276768

08 08 BB 0017 062276768

08 08 BB 00173 0.62276768

08 08 BB 001723 0.62276768

08 08 BB 001723% 0.62276768

08 08 2B B 0017 062276768

08 08 BB 00173 0.62276768

08 08 BB 00173 0.62276768

08 08 BB 00172023 0.62076768

05 05 220 0012308 0.2376912

05 05 20 0012308 0.2376912

05 05 2 0 0012308 0.2376912

05 05 23 0 0012308 0.2376912

05 05 2 0 0012308 0.2376912 e

05 05 2 0 0012308 0.2376912 370

05 05 28 20 00123088 02376912 975981824 70 6831872768 259779.2974
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PROFIL  KOLON BETON  KOLON BETON
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KOLON

K 50x50
K 50x50
K 50x50
K 50x50
K 50x50
K 50x50
K 50x50
K 50x50
K 50x50
K 50x50
K 50x50
K 50x50
K 50x50
K 35x35
K 35%35
K 35%35
K 35x35

K 35%35

K 35x35
K 35%35

Tablo 191. 20 Kath Kompozit Kolon Metraj ve Maliyet Hesab1

KOLON  KOLON  BOYUNA
UZUNLUK(m) GENISLIK(m) DONATI
05 05 2
05 05 2
05 05 2
05 05 2
05 05 28
05 05 2
05 05 2
05 05 2
05 05 28
05 05 2
05 05 2
05 05 2
05 05 28
0,35 0,35 28
0,35 0,35 2
0,35 0,35 2
0,35 0,35 2
0,35 0,35 %
0,35 0,35 2
0,35 0,35 2

BOYUNA
DONATI ALAN
0,00861616
0,00861616
0,00861616
0,00861616
0,00861616
0,00861616
0,00861616
0,00861616
0,00861616
0,00861616
0,00861616
0,00861616
0,00861616
0,0061544
0,0061544
0,0061544
0,0061544

0,0061544

0,0061544
0,0061544

PROFIL

HEB260
HEB260
HEB260
HEB260
HEB260
HEB260
HEB260
HEB260
HEB260
HEB260
HEB260
HEB260
HEB260
HEB120
HEB120
HEB120
HEB120

HEB120

HEB120
HEB120

ALANI (m?)
0,0001184
0,0001184
0,0001184
0,0001184
0,0001184
0,0001184
0,0001184
0,0001184
0,0001184
0,0001184
0,0001184
0,0001184
0,0001184
3 401E-05
3401E-05
3401E-05
3401E-05
3 401E-05
3 401E-05
3401E-05

ALANI(m?)
0,24126544
0,24126544
0,24126544
0,24126544
0,24126544
0,24126544
0,24126544
0,24126544
0,24126544
0,24126544
0,24126544
0,24126544
0,24126544
0,11631159
0,11631159
0,11631159
0,11631159

0,11631139

0,11631158
0,11631139

ALANI(m?)

3,95063185

YAPI
TYUKSEKLIGI(m)

70

KOLON BETON
HACMI(m®)

276,5442293

14.02.2021 BETON
FIYATI (C50)

370
1023213649

431



Tablo 192. 50 Kath Betonarme Kolon Metraj ve Maliyet Hesab1

T Kooy  KOLON  KOLON BOYUNA ... BOYUNA KOLON ~ KOLONBETON ~ YAPI  KOLONBETON 14.02.2021 BETON
UZUNLUK(m) GENISLIK(m DONATI DONATI ALAN BETON ALANI(m?)  YYUKSEKLIG(m)  HACMi(me) FIYATI (C50)
K 150x150 15 15 2 56 003446464 22155353
K 150x150 15 15 28 56 003446464 22155356
K 150x150 15 15 28 56 003446464 22155356
K 130x130 13 13 28 48 002954112 1.66045888
K 130x130 13 13 28 48 002954112 1.66045888
K 130x130 13 13 28 48 002954112 1.6604588
K 130x130 13 13 28 48 002954112 1.66045898
K 130x130 13 13 28 48 002954112 1.66045888
K 130x130 13 13 28 48 002954112 1.66045888
K 130x130 13 13 28 48 002954112 1.6604588
K 130x130 13 13 28 48 002954112 1.6604588
K 130x130 13 13 28 48 002954112 1.66045888
K 130x130 13 13 28 48 002954112 1.66045888
K 130x130 13 13 28 48 002954112 1.66045888
K 130x130 13 13 28 48 002954112 1.6604588
K 130x130 13 13 28 48 002954112 1.66045888
K 130x130 13 13 28 48 002954112 1.66045888
K 130x130 _ 13 28 48 002954112 166045888
K 130x130 . 13 28 48 002954112 1.6604588
K 130x130 . 13 28 48 002954112 1.66045888
K 100x100 28 3% 002215584 097784416

%

%

%6

3%

00 = D3 M e L0 PO

Pt | Pt | | i | ot [ | i | i | i | e | o f o
REEszIazoromIse

K 100x100 28 0.02215584 0.97784418
0.02215584 0.97784416
0.02215584 0.97784416
0.02215584 0.97784416

D]
=

K 100x100
K 100x100

28
28

1
1
K 100x100 1 28
1
1

(]
[<a]
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KAT

2%
27
2
2
30
3
()
3
U
3%
%
37
3
39
40
41
4
43
44
45
46
47

48

49
50

KOLON

K 100x100
K 100x100
K 100x100
K 100x100
K 100x100
K 100x100
K 100x100
K 100x100
K 100x100
K 100x100
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80
K 80x80

K 80x80
K 80x80
K 80x80

KOLON

1
1
1
1
1
1
1
1
1
1

08
0.8
0.8
0.8
0.8
0.8
0.8
08
0.8
0.8
0.8
08

0.8

0.8
0.8

KOLON  BOYUNA
UZUNLUK(m) GENISLIK(m DONATI

1
1
1
1
1
1
1
1
1
1

08
0.8
0.8
08
0.8
0.8
0.8
08
0.8
0.8
08
08

0.8

0.8
0.8

Tablo 193. 50 Katl Betonarme Kolon Metraj ve Maliyet Hesab1

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

28
28
28

ADET

BEEEs88a388383888

o s e R e R e R e S S
co 0O o0 o0 oD o0 oD OO

[}
oo

[T ]
(==l ~=]

BOYUNA
DONATI ALAN
0.02215584

0.02215584

0.02215584

0.02215584
0.02215584
0.02215584
0.02215584
0.02215584
0.02215584
0.02215584
0.01723232
0.01723232
0.01723232
0.01723232
0.01723232
0.01723232
0.01723232
0.01723232
0.01723232
0.01723232
0.01723232
0.01723232

0.01723232

0.01723232
0.01723232

KOLON
BETON
0.97784416
0.97784416
0.97784416
097784416
0.97784416
0.97784416
0.97784416
0.97784416
0.97784416
0.97784416
062276768
0.62276768
0.62276768
0.62276768
0.62276768
0.62276768
0.62276768
0.62276768
0.62276768
0.62276768
0.62276768
062276768

0.62276768

0.62276768
0.62276768

KOLON BETON
ALANI(m?)

58.88348464

YAPI
TYUKSEKLIGI(m)

175

KOLON BETON
HACHI(m?)

10304.62731

14,02 2021 BETON
FIYATI (C50)

UM

310
3812712.105
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Tablo 194. 50 Kathh Kompozit Kolon Metraj ve Maliyet Hesab1

T Kooy MOLON KOLON BOYUNA , .. BOYUNA orori.  PROFIL KOLONBETON KOLONBETON ~ YAPI  KOLONBETON 14.02.2021 BETON
UZUNLUK(m) GENISLIK(m) DONATI DONATI ALAN ALANI(m2)  ALANIM)  ALANIGm®  TYUKSEKLIGI(m)  HACMI(m) FIYATI (C50)
1 K10x10 11 1,1 2 40 00246176 HEBS0D  0,0002385 11851438
2 K110d10 11 11 2 40 00246176 HEBSOD 00002385 11851438
3 K10d10 11 11 2 40 00246176 HEBSOD 00002385 11851438
4 K010 11 11 28 40 00246176 HEBSOD 00002385 11851438
5 K110d10 11 11 28 40 00246176 HEBSOD 00002385 1185143
6 K100¢100 1 1 2 3% 002215584  HEB300 00001491  0,97769506
7 K100¢100 1 1 2 3% 002215584 HEB300 00001491  0,97769506
8 K100¢100 1 1 28 3% 000215584 HEB300 00001491  0,97769506
9 K100¢100 1 1 2 3% 002215584  HEB300 00001491  0,97769506
10 K100¢100 1 1 2 3% 000215584  HEB300 00001491  0,97769506
11 K100¢100 1 1 2 3% 002215584  HEB300 00001491  0,97769506
12 K100¢100 1 1 2 3% 002215584  HEB300 00001491  0,97769506
13 K100¢100 1 1 2 3% 002215584  HEB30D  0,0001491  0,97769506
14 K 100100 1 1 2 3% 002215584 HEB300 00001491  0,97769506
15 K 100x100 1 1 2 3% 000215584  HEB300 00001491  0,97769506
16 K100¢100 1 1 2 3% 002215584 HEB300 00001491  0,97769506
17 K 100¢100 1 1 2 3% 002215584  HEB300 00001491 097769506
18 K 100¢100 1 1 2 3% 002215584  HEB300  0,0001491  0,97769506
19 K100¢100 1 1 2 3% 002215584 HEB300 00001491  0,97769506
20 K100x100 1 1 2 3% 000215584  HEB300 00001491  0,97769506
2 K800 08 08 2 28 001723232 HEB300 00001491 062261858
2 K800 03 08 2 28 001723232 HEB300 00001491 062261858
23 K800 08 08 2 28 001723232 HEB300 00001491 0,62261858
24 K800 08 08 2 28 001723232 HEB300 00001491 062261858
% K800 038 08 2 28 001723232 HEB300 00001491 02261858
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Tablo 195. 50 Kathh Kompozit Kolon Metraj ve Maliyet Hesab1

kAT | KoLON KOLON KOLON BOYUNA ... BOYUNA PROFIL PROFIL  KOLONBETON KOLONBETON ~  YAPI  KOLON BETON 14022021 BETON
UZUNLUK(m) GENISLIK(m) DONATI DONATI ALAN ALANI (m?)  ALANIGM?)  ALANImM?)  YYUKSEKLIGIm)  HACMI(m®) FIYATI (C50)

2%  K80x80 08 08 28 28 001723232 HEB300  0,0001491 062261858

27 K80x80 08 08 28 28 001723232 HEB300  0,0001491 062261858

28 KB80x80 08 08 28 28 001723232 HEB300  0,0001491 062261858

29 K60x60 06 06 28 20 0,0123088 HEB300 00001491 03475421

30 K60x60 06 06 28 20 0,0123088 HEB300 00001491 03475421

31 K660 06 06 28 20 0,0123088 HEB300 00001491 03475421

32 K60x60 06 06 28 20 0,0123088 HEB300 00001491 03475421

33 K600 06 06 28 20 0,0123088 HEB300 00001491 03475421

3 K660 0,6 06 28 20 0,0123088 HEB300  0,0001491  0,3475421

35 K600 06 06 28 20 0,0123088 HEB300 00001491 03475421

36 K660 06 06 28 20 0,0123088 HEB300 00001491 03475421

37 K60x60 06 06 28 20 0,0123088 HEB300 00001491 03475421

38 K550 05 05 28 16 0,00084704 HEB240 0000106 024004696

39 K50x50 05 05 28 16 0,00084704 HEB240 0000106 024004696

0 K50050 05 05 28 16 0,00984704 HEB240 0000106 024004696

4 K50050 05 05 28 16 0,00084704 HEB240 0000106 024004696

2 K50050 05 05 28 16 0,00084704 HEB240 0000106 024004696

43 K50%50 05 05 28 16 0,00084704 HEB240 0000106 024004696

4 K50050 05 05 28 16 0,00084704 HEB240 0000106 024004696

45 K50%50 05 05 28 16 0,00084704 HEB240 0000106 024004696

6 K50%50 05 05 28 16 0,00084704 HEB240 0000106 024004696

47 K50%50 05 05 28 16 0,00084704 HEB240 0000106 024004696

B K550 05 05 28 16 0,00084704 HEB240 0000106  0,24004696 UM

49 K50%50 05 05 28 16 0,00084704 HEB240 0000106 024004696 370

05 05 28 16 0,00984704 HEB240 0000106 024004696  31,82058292 175 5568,602011 2060382,744
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Tablo 196. 50 Kath Betonarme Yap1 Ciroz Maliyeti

Ciroz  Ciroz Kesit CirozKat 3Giroz =~ }Ciroz
Uzunluk Adeti Adeti  Demir(kg) Demir(kg)

1,42 14 44 1057024
1,42 14 44 1057024
1,42 14 44 1057024
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 40 707 647
1,22 12 707 647
1,22 12 707 647
1,22 12 707 647
1,22 12 707 647
1,22 12 707 647
0,92 8 302,3934
0,92 8 302,3934
0,92 8 302,3934
8
8

>

D00 = O N WP =

0,92 302,3934
0,92 302,3934
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Tablo 197. 50 Kath Betonarme Yap1 Ciroz Maliyeti

Giroz  Ciroz Kesit GirozKat 3Giroz =~ }Ciroz
Uzunluk Adeti Adeti  Demir(kg) Demir(kg)

26 0,92 302,3934
27 0,92 302,3934
28 0,92 302,3934
29 0,92 302,3934
30 0,92 302,3934
31 0,92 302,3934
32 0,92 302,3934
33 0,92 302,3934
34 0,92 302,3934
35 0,92 302,3934
36 0,72 156.6104
37 0,72 156.6104
38 0,72 156.6104
39 0,72 156.6104
40 0,72 156.6104
41 0,72 156.6104
42 0,72 156.6104
43 0,72 156.6104
44 0,72 156.6104
45 0,72 156.6104
46 0,72 156.6104
47 0,72 156.6104
48 0,72 156.6104
49 0,72 156.6104
50 0,72 1566104 22086,13

KAT

[e]
SEEEELRRERXREERERE

L W W W W W W W Ww
o oo oooooo

8
8
8
8
8
8
8
8
8
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

L
=
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Tablo 198. 50 Katl Kompozit Yap1 Ciroz Maliyeti

Ciroz  Giroz Kesit CirozKat »Ciroz = }Ciroz
Uzunluk Adeti Adeti  Demir(kg) Demir(kg)

1,02 266,2377
1,02 266,2377
1,02 266,2377
1,02 266,2377
1,02 266,2377
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,92 151,1967
0,72 104,4069
0,72 104,4069
0,72 104,4069
0,72 104,4069
0,72 104,4069

3

=2

Emmﬂmmhmm—s

6
6
6
6
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

EEEEEERRRREERERLXERRRERRREESEEE S
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Tablo 199. 50 Katl Kompozit Yap1 Ciroz Maliyeti

Ciroz  Giroz Kesit CirozKat »Ciroz = }Ciroz
Uzunluk Adeti Adeti  Demir(kg) Demir(kg)

26 0,72 30  104,4069
27 0,72 30  104,4069
28 0,72 30  104,4069
29 0,52 26 0

30 0,52 26
31 0,52 26
32 0,52 26
33 0,52 26
34 0,52 26
35 0,52 26
36 0,52 26
37 0,52 26
38 0,42 24
39 0,42 24
40 0,42 24
41 0,42 24
42 0,42 24
43 0,42 24
44 0,42 24
45 0,42 24
46 0,42 24
47 0,42 24
48 0,42 24
49 0,42 24
50 0,42 24

KAT

Y

4
4
]
0
0
0
0
0
0
]
0
0
0
0
0
0
0
0
]
0
0
0
0
0

o B o o B o B o R e o e B e [ o e [ o [ o e e e e Y o e e e

4434 395
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Tablo 200. 20 Kath Betonarme Yap1 Ciroz Maliyeti

Giroz  Ciroz Kesit CirozKat 3 Ciroz 3 Giroz
Uzunluk Adeti Adeti  Demir(kg) Demir(kg)

0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,72 27 140,9494
0,42 27 24,81364
0,42 27 24,81364
0,42 27 24,81364
0,42 27 24,81364
0,42 27 24,81364
0,42 27 24,81364
0,42 27 o4 81364 2216037

>

=3

1
2
3
4
2
6
7
8
9

ENE G L R R - - e R oo R o R i R R > e o R R R ]
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Tablo 201. 20 Kath Kompozit Yap1 Ciroz Maliyeti

Giroz  Ciroz Kesit CirozKat 2Ciroz 3 Ciroz
Uzunluk Adeti Adeti  Demir(kg) Demir(kg)

0,42 23
0,42 23
0,42 23
0,42 23
0,42 23
0,42 23
0,42 23
0,42 23
0,42 23
0,42 23
0,42 23
0,42 23
0,42 23
0,27 27
0,27 27
0,27 27
0,27 27
0,27 27
0,27 27
0,27 27

>

=
o

1
2
3
4
4]
5]
T
8
9

o oo oo o oo oo o oo oo oo oo
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Tiim bu hesaplardan goriilityor ki;

50 katli kompozit ve betonarme kolonlu bu iki yap1 i¢in, kompozit kolonlu yapi,

803 m? kadar daha fazla net oturum alan1 saglamustir.

Maliyet anlaminda ise; Yapi ¢eligi ile beton arasi aderansi saglamak amaciyla,
baslikli ¢elik ankraj kullanilmasi gerekmektedir. Bunun icin, 1 adet 19*125 stud
¢ivisinin Mart 2021 tarihi itibari ile fiyat1 12.87 tI’dir. Baslikli ¢elik ankraj i¢in 175
m’lik yapida, geniglikte 3 sira, uzunlukta da 50 cm lik ortalama bir aralik icin (hesap
edilmemis, ortalama degerler alinmistir) 4200 adet tek bir kolon i¢in olmak iizere, 28
adet kolon icin, toplam 117600 adet baslikli celik ankraja ihtiyacimiz vardir. Yani
1513512 tl baslikl ¢elik ankraj igin gerekli biitge ayrilmalidir.
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Ek olarak, betonarme yap1 i¢in, kalip, beton, demir ve tugla iscileri ¢alisirken,
kompozit yapi i¢in kalip, beton, demir ve tugla is¢ilerine ek olarak, kaynak ve ¢elik yap1
imalat iscilerinin de ¢alismasi gerekmektedir. Mart 2021 itibari ile beton, kalip, ¢elik ve
tugla ustas1 giinliik yevmiyeleri 180 tl olarak hesap edilmistir. Bu gider, kompozit ve
betonarme her iki yapi i¢in de aym diisiiniilmistir. Kompozit yap1 i¢in Mart 2021
itibari ile celik yap1 imalat+montaj fiyat1 15000 tl/ton olarak belirlenmis ve kompozit
kolonlu yapidaki 20 ton ankrajli yapisal gelik i¢in, 300000 tl ekstra maliyet hesap

edilmistir.

Tim toplam giderlere bakmak gerekirse; 50 katli kompozit kolonlu yap1 igin,
toplam, 4189692.099 tl kolon maliyeti, 50 katli1 betonarme kolonlu yap1 i¢in ise, toplam,
4160274.636 tl kolon maliyeti bulunmustur.

20 katli kompozit ve betonarme kolonlu iki yap1 i¢in, kompozit kolonlu yapz,

160 m? kadar daha fazla net oturum alani saglamistir.

Maliyet anlaminda ise; Yapi ¢eligi ile beton arasi aderansi saglamak amaciyla,
baslikli ¢elik ankraj kullanilmasi gerekmektedir. Bunun i¢in, 1 adet 19*125 stud
¢ivisinin Mart 2021 tarihi itibari ile fiyat1 12.87 tl’dir. Baslikli ¢elik ankraj i¢in, 70 m
yiiksekligindeki yapiya toplamda 47040 adet ankraj gitmekte ve 605405 tl maliyeti

bulunmaktadir.

20 kath yap1, iscilik maliyetleri i¢in ise, kompozit kolonlu yap1 ek maliyeti olan
yapisal ¢elik imalat+montaj maliyeti, 15000 ton/tl fiyat iizerinden, 78568 tl olarak hesap

edilmistir.

Tiim toplam giderlere bakmak gerekirse; 20 katli kompozit kolonlu yap1 igin,
toplam, 846996.378 tl kolon maliyeti, 50 katli betonarme kolonlu yap: i¢in ise, toplam,
321673.049 tl kolon maliyeti bulunmustur.
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BOLUM 7. SONUCLAR VE BULGULAR

Bolim 5’de gorildiigii iizere, kompozit kolon ile imal edilmis 20 ve 50 katl
yapilarin net oturum alani, betonarme kolon ile imal edilmis 20 ve 50 katl yapilarin net
oturum alanlarindan daha fazladir. Fakat, 20 ve 50 katli, kompozit kolonlu yapilar, 20

ve 50 katli, betonarme kolonlu yapilardan daha yiiksek maliyet ¢ikartmistir.
Bu durumda, optimum se¢im i¢in;

(Kompozit Kolon Maliyeti) — (Betonarme Kolon Maliyeti)
(Kompozit Kolonlu Yapt Net Oturum Alant) — (Betonarme Kolonlu Yapt Net Oturum Alant)

formila kullanilabilir.

Bu formiil ile, kompozit kolon kullaniminin, betonarme kolon kullanimina tercih

edilmesinin yarattig1 ekstra alan i¢in, m? basina ekstra maliyet bulunmustur.

Boliim 5°de hesaplanan 50 ve 20 katli betonarme ve kompozit kolonlu yapilar
arasindaki maliyetin, farkini, net oturum alanlar1 arasindaki farka bolerek ilgili sonuca

ulasilmistir:
50 Katli:
(4189692.099 tl - 4160274.636 tl ) / 803 m? = 36.635 tl/m?
20 Katl:
(846996.378 tl - 321673.049 tl ) / 160 m? = 3283.27 tl/m?

Bu sonuglar1 degerlendirmek ve orneklemek amaciyla, sekil 174 — 175 ve
176’da gbsterilen, Istanbul ve cevresi igin, 2021 yili konut tiirii yapt m? degerlerini,

diistik, orta ve yiiksek yap1 degerindeki ilgeler i¢in degerlendirme yapilabilir.

Buradan goriilecegi tizere BYS 1 sinifindaki bir yapi, mutlak suretle kompozit

yapilmalidir. Ciinkii, BYS 1 smifina giren yapilarda, kompozit kolon maliyeti ve
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betonarme kolon maliyeti yaklasik esit olmaktadir. Buna karsin, kompozit kolonlu

yapinin net oturum alani, betonarme kolonlu yapidan daha fazla ¢ikmaktadir.

BYS 2 smifindaki yapi i¢in ise, yaklasik 3500 tl/m? gibi, bir yap1 degerini asan

her bolge i¢in, kompozit kolonlu, aksi halde betonarme kolonlu yapilmalidir.

BYS 1 smifindaki yapilar i¢cin kompozit kolonlu sistemin, betonarme kolonlu
sisteme nazaran daha Karli olduguna dair bulunan bu sonucu destekler nitelikte,
“Betonarme Kolon Celik Kiris Birlesimleri” isimli makalede kompozit yapilarin,
yiiksek yapilardan daha karli sonuglar ortaya ¢ikardigina deginilmektedir. (Tosun &
Cuhadaroglu Pmarbasi, 2020) Yalniz, bu durum, s6z konusu makalede bir ispattan

ziyade, bir bilgi olarak sunulmustur.

Fakat 2002 yilinda yayimlanan bir yiiksek lisans tezi olan “Cok Katli Yiiksek
Yapilarda Betonarme Celik ve Kompozit Tasiyict Sistemli Yapilarin Ekonomik Y&nden
Karsilagtirilmasi” tezinde, betonarme yapinin, kompozit tastyici sistemli yapiya nazaran
%44 daha ekonomik ¢iktig1 sonucuna varilmistir. (Yagan, 2002) Buradaki énemli konu
sudur ki; bu tezde yapi sistemleri tiim olarak degismis ve sadece kolonlar gibi belirli bir
tasiyict sistem elemani karsilastirilmasina gidilmemistir. Ayrica bu tez i¢in kullanilan
yap1 toplam yiiksekligi 31 m’dir. Yani TBDY 2018’e gore BYS 4 sinifindadir. S6z
konusu bu tez ile, bizim sonu¢larimizdan BYS 2 sinifindaki yapinin sonucu uyumludur.

Buradan hareketle, su sonuca da rahatca varilabilir ki;

Yap1 yiiksekligi arttikca kompozit kolon karli hale gelirken, yap1 yliksekligi
azaldikga ve yap1 degerinin ¢ok yiiksek olmadigi bolgelerde betonarme kolon ekonomik

acgidan tercih sebebi olmalidir.
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Kadikdy satilik konut piyasasinda son bir ayda satilik konut fiyatlari
%2.36 artig gosterdi. Kadikdy ilcesinde ortalama konut metrekare
fiyatlart 10.840 TL olurken, geri donus stresi 30 yil olarak

Libadiye Cag,

o 3]
Haydarpasa

nnedy, &
Limani

hesaplanmaktadir.
Buna gore, 2021 yili emlak endeksi ve bolge raporunda Kadikdy

ilcesinde satin alinan 100 metrekarelik bir konutun ortalama fiyati
813.015 TL ile 1.355.000 TL arasinda oldu.

o YYandex Haritalar'da ac © Yandex Kullanici Sézlesmesi
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Sekil 175. Kadikdy ilgesi 2021 yili emlak fiyatlari raporu (Zingat.com, 2021)
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Sabiha Gokgen

hesaplanmaktadir.
Buna gore, 2021 yili emlak endeksi ve bélge raporunda Kartal ilgesinde

satin alinan 100 metrekarelik bir konutun ortalama fiyati 343.778 TL ile
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573.000 TL arasinda oldu.

© Yandex Haritalar da ag © Yandex Kullanici Sézlesmesi
(2]

Sekil 176. Kartal ilgesi 2021 yili emlak fiyatlar1 raporu (Zingat.com, 2021)

GEBZE, KOCAELi EMLAK FiYATLARI RAPORU

Kuze

Gebze satilik konut piyasasinda son bir ayda satilik konut fiyatlari
%1.89 artis gosterdi. Gebze ilgesinde ortalama konut metrekare

fiyatlar1 2.680 TL olurken, geri donus stiresi 22 yil olarak

e,

Yo,

o hesaplanmaktadir.
a Buna gore, 2021 yill emlak endeksi ve bélge raporunda Gebze
Kuzey ilgesinde satin alinan 100 metrekarelik bir konutun ortalama fiyati
ar
£ " 201.027 TLile 335.000 TL arasinda oldu.
a
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Sekil 177. Gebze ilgesi 2021 y1l1 emlak fiyatlari raporu (Zingat.com, 2021)
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EKLER

EK 1: Betonarme Kolonlu, Betonarme, 50 ve 20 Kath Yapi1 Kolonlari:

Sekil 178. 80x80 Betonarme kolon kesiti
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Sekil 179. 100x100 Betonarme Kolon Kesiti
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Sekil 180. 130x130 Betonarme Kolon Kesiti
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Sekil 181. 150x150 Betonarme Kolon Kesiti
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Sekil 182. 20 Katl1 Yap1 50x50 Betonarme Kolon Kesiti
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Sekil 183. 20 Katli Yap1 80x80 Betonarme Kolon Kesiti
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EK 2: Kompozit Kolonlu, Betonarme, 50 Kath Yap1 Kolonlari:

Sekil 184. 50x50_HEB240 Kompozit Kolon Kesiti
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Sekil 185. 60x60_HEB300 Kompozit Kolon Kesiti
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Sekil 186. 80x80_HEB300 Kompozit Kolon Kesiti
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Sekil 187. 100x100_HEB300 Kompozit Kolon Kesiti
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Sekil 188. 110x110 HEB300 Kompozit Kolon Kesiti
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Sekil 189. 20 Katl Yap1 35x35_HEB120 Kompozit Kolon Kesiti
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Sekil 190. 20 Katl Yap1 50x50 HEB260 Kompozit Kolon Kesiti
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Sekil 191. N-M-Curv. Grafigi Baglantis1 (HASILCIO, 2019)
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