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SEMBOLLER VE KISALTMALAR

A(T) : Spektral ivme katsayisi

Ay : Etkin yer ivme katsayis1

Fy; : Birinci dogal titresim periyodunun hesabinda i’inci kata etkiyen fiktif

yuk

F; : Esdeger Deprem Yiikii Yontemi’nde i’inci kata etkiyen esdeger deprem
yuku

g :Yergekimi ivmesi

8; : Binanin i’inci katindaki toplam sabit yiik

H; : Binanin 1’inci katinin temel {istliinden itibaren 0Olgiilen yiiksekligi

(Bodrum katlarinda rijit cevre perdelerinin bulundugu binalarda i’inci
katin zemin kat désemesi tistiinden itibaren 6l¢iilen yiiksekligi)
h; : Binanin 1’inci katinin kat yiiksekligi

. Bina 6nem katsayisi

I
n
qi : Binanin 1’inci katindaki toplam hareketli ytik

: Hareketli ytlik katilim katsayisi
R : Tastyict Sistem Davranig Katsayist
R,(T) : Deprem Yiikii Azaltma Katsayist
S(T) . Spektrum Katsayist
T : Bina dogal titresim periyodu [s]
Ty Tp : Spektrum Karakteristik Periyotlari [s]
V, : Esdeger Deprem Yiikii Yontemi’nde gézoniine alinan deprem
dogrultusunda binaya etkiyen toplam esdeger deprem yiikii (taban
kesme
kuvveti)
W : Binanin, hareketli yiik katilim katsayis1 kullanilarak bulunan toplam
agirlig
w; - Binanin 1’inci katinin, hareketli yiik katilim katsayis1 kullanilarak
hesaplanan agirlig1
AFy : Binanin N’inci katina (tepesine) etkiyen ek esdeger deprem yiikii
b, : Kirigin govde genisligi, perdenin govde kalinligi
D : Dairesel kolonun gobek capi (spiral donat1 eksenleri arasindaki
uzaklik)
d : Kirisin faydali yiiksekligi
fed : Betonun tasarim basing dayanimi
f ek : Betonun karakteristik silindir basing dayanimi
fectd : Betonun tasarim ¢ekme dayanimi
fya : Boyuna donatinin tasarim akma dayanimi
fyk : Boyuna donatinin karakteristik akma dayanimi
fywd : Enine donatinin tasarim akma dayanimi
fywk . Enine donatinin karakteristik akma dayanimi
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Ny . Artik moment kapasitesine kars1 gelen eksenel kuvvet

Np : Deprem hesabinda esas alinan toplam kiitlelerle uyumlu diisey yiikler
altinda kolon veya perdede olusan eksenel kuvvet

Ng : Deprem ytikleri altinda olusan eksenel kuvvet

Ny : Kesit moment kapasitesine kars1 gelen eksenel kuvvet

V., : Kolon, kirig ve perdede esas alinan tasarim kesme kuvveti

M, . Artik moment kapasitesi

Mp : Diisey yiiklerden olusan moment

Mg : Deprem yiikleri altinda olusan moment

Mg : 7.2° ye gore tanimlanan mevcut malzeme dayanimlarina gore
hesaplanan moment kapasitesi

r : Etki/kapasite orani

MHB : Minimum hasar bélgesi

BHB : Belirgin hasar bolgesi

iHB : {leri hasar bolgesi

GB : GOgme bolgesi

TS : Tirk Standart1

DBYBHY : Deprem Bolgesinde Yapilacak Binalar Hakkinda Yonetmelik

SAP2000 : Structural Analysis and Design

CAD : Computer Aided Design

XVi



BETONARME BINALARIN PERFORMANS DUZEYLERININ FARKLI
YAZILIMLAR KULLANILARAK iNCELENMESI

OZET

Bilgisayar teknolojisinde her dten giin olusan yenilikler analiz programlar1 agisindan
da ilerlemelere sebep oluyor. Tiim bu ilerlemeler yapt miihendisliginde de biiyiik
geligsmelerin yaranmasinda 6nemli katkilara sahiptir. Bu gelismeler yani sira malzeme
bilimine de yenilikler getirmektedir ve bundan dolayidirki miihendsiler deprem
haraketini ve deprem sonras1 yapilarda olusan etkileri daha realize bir sekilde analiz
ederek aslina uygun olarak belirlerler. Bu tiirlii gelismeler hem de yapinin deprem
oldugu siirede sistematik davranislarinin daha yakindan goriilmesine ve farkli
performanslar geregince gé¢cme guvenliklerinin daha realize analiz olunmasina imkan
yaratmaktadir.

Bu tez calismasinda 6nemli olan esas konu alternatif analiz yontemlerini farkl
program yazilimlar1 ile uygulayarak ve aralarindaki farkliliklart gozoniine alarak
oncelikle DBYBHY-07’ye gore 1 katli, diizenli aks sistemi olan, tasiyici sistemi kolon
ve kiriglerden olusan yeni bir bina tasarlanip mevcut bir bina olarak kabul edilmistir.
Binadan DBYBHY-07’de tanimlanmis olan “Kapsamli Bilgi Diizeyi”-de bilgi
toplandig1 varsayilmistir. Yapimin ’Dogrusal Elastik Performans Analizi’” (DEPA)
yapilmis ve yonetmelikte bildirilmis olan tanimlar esasinda farkli yazilimlarla genel
olarak ve bina diizeyinde performans analizi gergeklestirilmistir. Bu ve diger
orneklerle performans degerlendirme kriterlerinin analiz programlarina gore
uyumlulugu kontrol edilmistir.

Ikinci 6rnek olarak, tasiyici sistemi yine de kolon ve kirislerden olusan, farkli aks
sistemi olan, 3 katli betonarme yap1 ele alinmig olup performans analizleri dogrusal
elastik analiz yontemleri ile yapilarak sonuglar her {i¢ programla karsilagtirilmistir.
Deprem sonras1 kullanim gozoniine alinarak hesap yontemleri bina dnem katsayist
I=1.5 kabul edilmis sekilde hesaplamalar olusturulmustur.

Uclinci ornek olarak ise ikinci érnekte yapmis oldugumuz binanin konut oldugunu
varsayarak bina onem katsayisin1 I=1 seklinde kabul edip hesaplamalar yapilmistir. r
- etki/kapasite oranlar1 ve performans diizeyleri farkli yazilimlarla karsilastirilmistir.
Dordiincii 6rnek olarak ise 5 katli, tastyict sistemi kolon ve kirislerden olusan, diizgiin
aksa sahip bina tasarlanmistir. Her ii¢ programda performans analizleri yapildiktan
sonra karsilastirilmistir.

Sonug olarak bu tez caligmasinda temel konu tasarlanmis veya yapilmis olan bir
binanin farkli yazilimli programlarla hesaplanmasi ve sonuglarinin karsilagtirilmasidir.
Esas hesap usullerinin ayni olmasina ragmen bazi sonuglarin farkli ve ya tam ayni
olmasima rastliyoruz. Tezde yapilmis olan Orneklerdeki performans analizlerinin
karsilastirilmasinda esas maksatlardan biri de ayni sonuglarin ve ya farkliliklarin
g6z0Oniine alinmasidir.

Programlarin hesap sonuglarimin benzerlik oranlarim1i gérmek igin etki/kapasite
oranlarinin (r) hesaplar yapilmis programlara gore oransal ¢izelgeleri olusturulmustur.
Bunun i¢in SAP2000 programindan alinmis olan sonuglar1 100% oran kabul ederek
diger iki programda karsilastirma yapilmistir. Elde etmis oldugumuz sonuglara esasen
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belli olan benzer ve farkli ayrintilar 6rneklere gore sirasiyla sekiller ve gizelgeler
halinde gézoniine alinmistir.

Yukarida s6zii edilen analizler ideCAD, STA4CAD ve gegerliligi uluslararasi kabul
gormiis SAP2000 bilgisayar yazilimlari kullanilarak gergeklestirilmistir.

Anahtar kelimeler: Performans analizi, Farkl: analiz programlari, Betonarme
binalar
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ANALYSIS OF LEVELS OF PERFORMANCE OF REINFORCED
CONCRETE BUILDINGS USING VARIOUS SOFTWARES

ABSTRACT

In the development of structural engineering, computer technology as well as analysis
programs play important role in buildings modelling. The development of materials
science help engineer develop tangible structural models that are used for simulations
of these latter ones. These developments are more realistic and more closely
monitoring the different performance levels of the linear behavior of structures during
earthquakes and allow the identification of safety failures.

In this thesis, we are concerned to implement the different software programs for
alternative methods of analysis and 1-storey structural model according DBYBHY-07
with regular axle systems, conveyor systems column and we designed a new building
consisting of beams and an existing building as it has been adopted, and make
comparisons between this structural model and the analytical one. Building from
DBYBHY-07 described in the "Comprehensive Knowledge" has been assumed
according to the information collected. Linear Elastic Building Performance Analysis
(LEBPA) and with different software made in accordance with the regulations define
the level of sections, then building performance analysis was conducted. Performance
criteria has been checked in compliance with examples of program of analysis.

As a second example, the carrier system is still composed of columns and beams, with
a different axle system, 3 storey concrete building performance analysis handled with
linear elastic analysis methods were compared with the results made by all three
programs. After the earthquake, building importance factor | = 1.5 is considered in
our calculations.

As a third example, as we have previously stated, the same structural model will be
used with a building importance coefficient 1= 1 and r - action / capacity ratios and
performance levels are compared with different software.As a fourth example is a 5-
story, carrier system consisting of columns and beams, the building is designed with a
smooth option and performance analysis of all three programs were compared after.
As a result of different calculation-software program, this thesis designed a building
with major issues in the work done and comparisons of the results were made. We
obtained some results, although the same account of the principles and procedures to
be different or exactly the same. One basis for comparing the performance of sample
analysis made in the thesis is the same purpose, and results and the differences are
taken into account.

To see the similarities of the results obtained, the ratio rate/capacity (r) are generated
according to the accounts made by the program. The results obtained from the
SAP2000 program for this comparison were made on the other two programs by
accepting 100% rate. According to the results we have achieved substantially
similarities with the examples and specific details that were considered with different
case shapes and charts, respectively.

Keywords: Performance analysis, Various softwares, Reinforced concrete buildings
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1. GIRIS

Son senelerde yasanmis olan ve can kayiplarina neden olan depremlerin biyuk
cogunlugu deprem olan iilkelerin 1.Deprem bolgesinde niifusun daha fazla yasandiginm
gostermektedir. Ve bu sebeptendirki depreme dayanikli yapi analizi ve tasarimi
gittikce daha fazla 6nem kazanmaktadir. Biiylik 6nem saglayan bu konularla ilgili ister
yurt disinda, isterse de yurt icinde olan arasdirmacilar tarafindan seminerler
hazirlanmis, tezler yazilmis ve bilim adamlan tarafindan arasdirmalar yapilmis ve
yapilmaya da devam edilmektedir. Tim bu arastirmlarin  yan1 sira
’Deprem Bolgelerinde Yapilacak Yapilar Hakkinda Yonetmelik’ kapsamina uygun
olarak tasarlanmis olan mevcut binalarin degerlendirilmesi ve gerekli guclendirilme

yapilmasi i¢in Boliim 7 eklenmistir.

Yapinin tiirline ve farkli sartlara uyulmasi geregiyle Boliim 7°de de gosterilmis oldugu
gibi deprem performansi ’Dogrusal Elastik ve Dogrusal Elastik Olmayan’’ analiz
yontemleriyle hesaplanmaktadir. Daha 6nce yazilmis olan yonetmeliklerde ise kiglk
depremlerden hasarsiz etkilenme, biiyiik depremlerden can giivenligi ile sinirli hasar
gormesi ve daha buyik depremlerde ise fazla go¢cme olmadan gostermesi gibi
performans  hedeflenmisitr. DBYBHY-07°de ise binalarin performansinin
degerlendirilmesinde olusan bu amagclar daha belirgin bir sekilde tanimlanarak deprem
etkisinde olan binadan dogruya daha yakin performans seviyesinin belirlenmesi icin

kullanilacak olan yontemler sunulmustur.

Tasarlanmis olan bir yapinin performans seviyyesinin dogrusal elastik yontemle
belirlenmesi kolayliklar saglamaktadir, hem de bilgisayar analiz programlarinin
kullanilmasina daha ¢ok ihtiya¢ oldugunu géz 6niine sermektedir. Insa edilmis yeni
bir yapida tasiyici sistem i¢in dngdriilen birtek R, *’Deprem Yiikii Azaltma Katsayis1’’
tanimlanir. Mevcut olan bir binada ise tasiyici olan eleman kesitine, donati diizenine
veya beton numunelerine bagli olarak her bir tasiyici elamana gore deprem yuki
azaltma katsayis1 (r=etki/kapasite) hesaplanmakta ve sonug olarak bina performansi

belirlenmektedir.



Siineklik diizeyi yeni binanin tiim elemanlarinda belirli seviyeye getirile bilir, ama,
mevcut olan bir binada tespit edilmesi gereken slineklik seviyesinin dikkate alinmasi
onemli bir sarttir. Bununla beraber dogrusal olmayan degerlendirme ile elastik otesi
davranig sezilerek daha gercek bir bigimde ele alinmakta ise iki bakimdan zorluk
ortaya ¢ikmaktadir. Birincisi, tasiyict sistem igin daha fazla parametre gerekmektedir.
Boyle bir durumda mevcut olan binalar i¢in asilmasi zor biiyiik belirsizlikler
yaranmaktadir. Onemli olan ikinci zorluk 6ne ¢ikan mevcut dogrusal ¢dziim
programlarinin kullanila bilmemesi veya daha ayrintili bir sekilde ¢dzim tekniklerini

iceren programlara ihtiya¢ duyulmasidir.

1.1 Bina Performans Analizi ve Konu fle Tlgili Daha Once Yapilan Calismalar

’Deprem Bolgelerinde Yapilacak Binalar Hakkinda Yonetmelik’” (DBYBHY-
07), 06.03.2007 tarihinde resmi gazete de yayinlanarak yiiriirliige girmis olup,
Bolim-7 Mevcut Binalarin Degerlendirilmesi ve Guglendirilmesi bolumi

yonetmelige eklenmistir. Bu konu hakkinda arastirma ¢alismalan yiiriitiillmektedir.

M. INEL ve.d tarafindan yapilmis olan “Okul Binalarmm Yeni Deprem
Yonetmeligine Gore Degerlendirilmesi” adli ¢alismalarinda dogrusal olmayan
eleman davranisi dikkate alinarak segilen tip projeli mevcut betonarme okul
binalarinin sismik kapasiteleri bulunup, performans degerlendirmesi yapilmistir.

M. INEL, H. BILGIN ve H. B. OZMEN. 2007.

K. A. KORKMAZ ve M. DUZGUN taraflarindan yazilmis olan “Statik Artimsal
[tme Analizinde Kullanilan Yiik Dagilimlarmin Degerlendirilmesi” baslikli
caligmalarinda betonarme yapilarin performanslarinin belirlenmesinde kullanilan
dogrusal olmayan statik artimsal itme analizlerini, dogrusal olmayan zaman tanim

alaninda dinamik analizler ile karsilastirmislardir. 2006.

M KUTANIS tarafindan verilmis olan “Performansa Dayali Degerlendirme”
baglikli meslek igi egitim seminerinde DBYBHY-07’nin Mevcut Binalarin

Degerlendirilmesi ve Giiglendirilmesi adl1 7.Boliimiinii 6rneklerle agiklamistir.

Deprem performansini belirlemede Amerika Birlesik Devletlerinde “Apllied
Tecnology Council, California 1996 tarafindan ATC-40, “Federal Emergency
Management Agency” tarafindan Washington 1997 yaymlanan Fema-273, Fema-
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274 ve Washington 1999°da Fema-276 yayinlart deprem performansini
belirlemede kullanilan 6nemli yurtdis1 kaynaklaridir.

Z. CELEP Insaat miihendisleri Odas1 Istanbul Subesince diizenlenen “Mevcut
Betonarme Yapilarin Deprem Giivenliginin Belirlenmesi” baslikli Meslek i¢i
Egitim Kursunda yonetmeligimize yeni giren Bolim 7 ile ilgili egitim verilmis ve

uygulamali problemler ¢6ziilmiistiir. 2008.

M .KUTANIS tarafindan yazilmis olan IMO Sakarya biilteni i¢in hazirlanan “Yapi
ve Deprem Miihendisliginde Performans Yaklasimi-2” adli makalesinde 2 agikli 4
katl1 betonarme bir bina ele almis ve dogrusal olmayan yontemlerle performansini

belirlemistir. 2008.

1.2 Tez Calismasinin Amaci ve Kapsami

Bu tez calismasinda O6nemli olan esas konu alternatif analiz yontemlerini farkli
program yazilimlar1 ile uygulayarak ve aralarindaki farkliliklar1 gozoniine alarak
oncelikle DBYBHY-07’ye gore 1 katli, diizenli aks sistemi olan, tasiyici sistemi kolon
ve kirislerden olusan yeni bir bina tasarlanip mevcut bir bina olarak kabul edilmistir.
Binadan DBYBHY-07’de tanimlanmis olan “Kapsamli Bilgi Diizeyi”-de bilgi
toplandig1 varsayilmistir. Yapimin ’Dogrusal Elastik Performans Analizi”” (DEPA)
yapilmis ve yonetmelikte bildirilmis olan tanimlar esasinda farkli yazilimlarla genel
olarak ve bina diizeyinde performans analizi gergeklestirilmistir. Bu ve diger
orneklerle performans degerlendirme kriterlerinin analiz programlarina gore

uyumlulugu kontrol edilmistir.

Ikinci 6rnek olarak, tastyici sistemi yine de kolon ve kirislerden olusan, farkli bir aks
sistemine sahip, 3 katli betonarme yapi ele alinip performans analizleri dogrusal elastik
analiz yontemleri ile yapilarak sonuglar her ii¢ programla karsilastirilmistir. Deprem
sonrasi kullanim g6zoniine alinarak hesap yontemleri bina 6nem katsayisi [=1.5 kabul

edilmis sekilde hesaplamalar olugturulmustur.

Uclinci ornek olarak ise ikinci érnekte yapmis oldugumuz binanin konut oldugunu
varsayarak bina onem katsayisin1 I=1 seklinde kabul edip hesaplamalar yapilmistir. r

- etki/kapasite oranlar1 ve performans diizeyleri farkli yazilimlarla karsilastirilmistir.



Dordiincii 6rnek olarak ise 5 katli, tastyict sistemi kolon ve kirislerden olusan, diizgiin
aksa sahip bina tasarlanmistir. Her ii¢ programda performans analizleri yapildiktan

sonra karsilastiriimistir.

Sonug olarak bu tez calismasinda temel konu tasarlanmis veya yapilmis olan bir
binanin farkli yazilimli programlarla hesaplanmasi ve sonuglarinin karsilagtirilmasidir.
Esas hesap usullerinin ayni olmasina ragmen bazi sonuglarin farkli ve ya tam aym
olmasima rasthiyoruz. Tezde yapilmis olan Orneklerdeki performans analizlerinin
karsilastirilmasinda esas maksatlardan biri de ayni sonuglarin ve ya farkliliklarin

g6zOniine alinmasidir.

Programlarin hesap sonuglarinin benzerlik oranlarmi gérmek icin etki/kapasite
oranlarinin (r) hesaplar yapilmis programlara gore oransal ¢izelgeleri olusturulmustur.
Bunun i¢in SAP2000 programindan alinmis olan sonuglar1 100% oran kabul ederek
diger iki programda karsilastirma yapilmistir. Elde etmis oldugumuz sonuglara esasen
belli olan benzer ve farkli ayrintilar 6rneklere gore sirasiyla sekiller ve cizelgeler

halinde g6zoniine alinmistir.

Yukarida s6zii edilen analizler ideCAD, STA4CAD ve gegerliligi uluslararasi kabul
gormiis SAP2000 bilgisayar yazilimlari kullanilarak gerceklestirilmistir.



2. DEPREM SONRASI BINA PERFORMANSININ BELIiRLENMESI

Deprem agisindan kritik bolgelerde yerlesen insa edilmis veya gliglendirilmesi gereken
binanin veya bina tiirli diger yapmin deprem etkisinden olusan performansinin
degerlendirilmesi i¢in hesap kurallari, gliclendirme i¢in 6nemli olan kararlarin alina
bilmesi igin esas ilkeler ve gugclendirilmesi karari verilmis yapinin tasarim ilkeleri

olusturulmustur. Saymis oldugumuz kural ve ilkeler bu boliimde tanimlanmastir.

Celik ve yigma yapilar i¢in gecerli olan hesap kurallar1 veya degerlendirme Onerileri
bu kisimda yoktur. Lakin insa edilmis bir ¢elik veya yigma binanin bilgileri bu
boliimde verilmis bilgi diizeylerine gore toplanacaktir. DBYBHY-07 Bolim 2 ve
Bolim 4-de gosterilmis olan yapilmasi planlanan yeni binalara gore olusturulan
esaslar1 hemginin insa edilmis veya giiclendirilmesi gereken celik binalarin
hesaplanmasi ve degerlendirilmesi i¢in kullanmak olur. Bunun yani sira Bolim 5-de
olan esaslar gergevesinde mevcut veya giiglendirilmesi gereken yigma binalarin da

hesaplar1 da yapila bilir.

DBYBHY-07 Bolim 2 ve Boliim 3’de gosterilmis olan kurallar geregiyle mevcut
prefabrike betonarme yapilar da degerlendirilir. Yalniz bu binalarin performanslarinin
belirlenmesi i¢in Boliim 7, birlesim bolgelerinin degerlendirilmesi i¢in ise Bolim 3.5

kurallar1 gegerlidir.

DBYBHY-07 Boliim 2.12°de belirtilmis yapr tlrlne ait olan binalar icin olan kurallar
bu bdliimde verilmistir, Bolim 2.12°de olmayan binalar icin gecerli degildir.
DBYBHY-07 kapsami diginda olan yapilara tarihi ve kiiltiirel tescilli binalarin

hesaplanmasi ve gii¢lendirilmesi de dahildir.

Hasar olugmasmma neden olan deprem sonrasi binanin gii¢lendirilmesi ve
guclendirildikten sonra performans diizeyinin belirlenmesi icin bu bélimdeki esaslar
kullanilacaktir. Hasar olugsmus bir binanin elemanlarinin hangi oranda dayanim veya

rijitliye sahip olduguna projeden sorumlu insaat miihendisi karar verecektir.



2.1 Binalardan Bilgi Toplanmasi

Binalardan toplanacak bilginin kapsami

Insa edilmis binalarda tasiyici sistemin kapasite hesaplar1 ve deprem dayanimi
degerlendirilmesi i¢in eleman Olgiileri, detaylari, sistemin geometrisine ve malzeme
Ozelliklerine ait bilgiler gerekmektedir. Bltun bu bilgiler projelerden, bina
raporlarindan, daha sonra binada yapilacak gozlem ve Olglimlerden, malzeme

orneklerinden alinan deneylerden elde edilebilir.

Yapidan bilgi toplanmasi birka¢ islemden ibarettir. Bunlara yapi sisteminin
tanimlanmasi, geometri, temel ve zemin 6zelliklerinin belirlenmesi, eger hasar varsa
hasarin ve onceden yapilmis degisikliklerin veya onarimlarin belirlenmesi, eleman
boyutlarinin belirlenmesi, malzeme 6zelliklerinin gdsterimi, sahada toplanan tim

bilgilerin projeye uyumlulugunun gézden gegirilmesi aittir.

Insaat miihendislerinin sorumlulugu ile yapilacak olanlar; bilgi toplama kapsaminda
yapilan incelemeler, verilerin toplanmasi, derlemeler, malzeme Ornegi alarak

degerlendirmeler ve deneylerdir.

2.2 Bilgi Duzeyleri

Cizelge 2.1 : Binalar igin bilgi diizeyi katsayilart (DBYBHY-07)

Bilgi Dlizeyi Bilgi Diizeyi Katsayis1
Sinirh 0.75
Orta 0.90
Kapsaml 1.00

Binanin tagiyict sistem projelerinin mevcut olmadigi bilgi diizeyi ‘‘Smurli Bilgi
Dilizeyi’’-dir. Binada yapilmasi gereken oOlgiimlerle tasiyict sistem 6zelliklerini
belirlemek olur. Sinirli bilgi diizeyinin uygulanmadigi binalar “Deprem Sonrasi
Hemen Kullanimi1 Gereken Binalar” ile “Insanlarn Uzun Siireli ve Yogun Olarak

Bulundugu Binalar”-dir.



Binanin tastyict sistem projeleri mevcut olmadigi zaman *’Orta Bilgi Duzeyi’’e gore
degil *’Siurli Bilgi Diizeyi’’-ne gore daha fazla 6l¢iimler yapilir. Eger tasiyici sistem
projeleri mevcut ise *’Siirl Bilgi Diizeyi’’-de belirtilen 6l¢timlerin yapilmasi ile proje

detaylar1 dogrulanur.

Yapinin tasiyict sistem projelerinin mevcut oldugu belirtilen bilgi diizeyi *’Kapsaml
Bilgi Duzeyi”’-dir. Yeterli sayda ol¢iimler yapilmasinda olan amag proje bilgilerinin

dogrulanmasidir.

2.2.1 Betonarme binalarda sinirh bilgi dizeyi

(a) *’Bina Geometrisi’’ - Binaya ait olan tasiyici sistem plan rolevesi saha galigmalari
ile ortaya g¢ikarilir. Réleve g¢alismalarma yardimer olarak eger mevcutsa mimari
projeler de kullanilir. Binanin hesap modelinin olusturulmasi igin gerekli olan yeterli
bilgiler sirayla verilmistir; biitiin betonarme elemanlarin katlara goére yeri, dolgu
duvarlarinin yerlesmesi, boyutlar, eksenel acikliklar, yiikseklikler 6nemli sart olarak
gosterilmelidir. Bina bodrum kati i¢inde veya bina disinda acilmasi gereken yeterli
sayida inceleme g¢ukurlar1 ile temel sistemi belirlenir. Yapida tespit edilmis olan
olumsuzluklar ve kisa kolonlar kat planlarina ve kesitlere islenmelidir. Komsu
binalarla arasinda olan mesafe ve iligkiler (bitisik, ayrik, derz) belirlenir ardindan

projeye aktarilir.

(b) "’Eleman Detaylar1’” — Bu detaylarda uygulama cizimleri veya betonarme projeler
mevcut degildir. Bilgi toplanirken betonarme elemanlara ait detaylarin veya donati
miktarinin binanin yapildig: tarihe gére olan minimum donat1 kosullarini sagladigi
varsayilir. Bu kosullar1 hangi oranda sagladiginin belirlenmesi ve dogrulugunun tespiti
icin katlara gore kolonlarin ve perdelerin %10’nun, kirislerin ise %5 nin tzerleri
styrilarak pas paylar1 kaldirilir ve donat1 ¢ap1 veya donat1 bindirme boyu tespit edilir.
Siyirma iglemleri yapilirken kiris ve kolon boylarinin {icte biri olan bolgesinde
yapildigina dikkat edilmelidir. Yalniz donati bindirme boyunun tespiti maksadiyla en
az li¢ kolonun bindirme boélgesinde yapilmalidir. Paspaylarinin siyrildigr yiizeyler
daha sonra yiiksek dayanima sahip tamir harclan ile kapatilacaktir. Paspaylarinin
styrilmadigi kolon ve kirislerin %20’nin enine ve boyuna donati yerlesimi ve sayisi
donat1 tespit cihazlar1 ile belirlenir. Kolon ve kirisler i¢cin ayr1 ayr1 belirlenmesi

gereken donat1 gerceklesme katsayisi donati tespiti yapilmig kolon ve kiriglerin mevcut



donatisinin minimum donatiya olan orani ile hesaplanir. Donat1 tespiti yapilmayan

diger tiim elemanlar i¢in bu katsay1 kullanilarak donati1 sayis1 malum olur.

(c) ’Malzeme Ozellikleri’” — Elemanlarin en diisiik basing dayanimi yani mevcut
beton dayaniminin tespiti i¢in her katta kolon ve perdelerden belirtilen kosullar (TS-
10465) sartryla uygun sekilde en az iki adet beton 6rnegi alinir. Yukaridaki paragrafta
aciklandig1 gibi siyrilan yiizeyler vasitasiyla gorsel olarak donati sinifi belirlenir ve
tespit edilmis olan celigin karakteristik akma dayanimi1 mevcut ¢elik dayanimi olarak
alinir. Bu incelemeler sonunda donatilarinda korozyon belirlenen elemanlar planlarda

gosterilir ve 6nemli olarak bu durum eleman kapasite hesaplanmsinda dikkate alinir.

2.2.2 Betonarme binalarda orta bilgi duzeyi

(@) ’Bina Geometrisi’’ — Eger binanin mimari ve statik projeleri mevcut ise binada
yapilacak olan Olgiimlerle mevcut geometrinin projesine uyumlulugu kontrolden
gegirilir. Projenin olmadigi takdirde binanin tasiyici sistem rolevesi saha ¢alismalari
ile ¢ikarilir. Her katta tiim betonarme elemanlarinin ve dolgu duvarlarinin yerlerini,
acikliklarini, boyutlarin1 ve yiiksekliklerini belirten bilgiler elde edilmelidir. Bina
kltlesinin hassas olarak tanimlanmasi i¢in geometri bilgileri gerekli ayrintilarla
verilmeli ve hesaplara dahil edilmelidir. Yapida tespit edilmis olumsuzluklar ve kisa
kolonlar kat planlarina ve kesitlere islenerek hesaplar yiiriitiilecektir. Komsu binalarla

olan ayrik, bitisik veya derz iliski belirlenmesi yapilmalidir.

(b) ’Eleman Detaylari’” — 2.1.3.(b)’deki kosullar betonarme projelerin ve imalat
¢izimlerinin mevcut olmadigi durumlarda kullanilir. Ancak donati kontrolii yapilmasi
gereken perde, kolon ve kiriglerde paspay1 siyrilmalari yapildiktan sonra kolonlarin ve
kirislerin miktar1 her katta en az ikiser adet olmak sartiyla o kattaki toplam kolonlarin
saymin %20’nin ve kiris toplami sayisinin %10’ nun altinda olmamalidir. Donati
kontrolu icin 2.1.3.(b)’de belirtilen islemler eger betonarme projeler ve imalat
cizimleri mevcutsa ayni sayida belirtilen betonarme elemanlar i¢in burda da
uygulanacaktir. Paspay1 siyrilmayan elemanlarin enine ve boyuna donati sayist ve
yerlesimi toplam elemanlarin sayinin  %20’sinde donati tespiti cihazlar ile
belirlenecektir. Cizilmis olan proje ile uygulama arasinda uyumsuzluk bulunursa o
halde donat1 gergeklesme katsayisi kirigler ve kolonlar icin ayr1 ayr1 belirlenecektir.

Bu katsayr mevcut donatinin proje geregince oOngiiriilen donatiya olan orani ile



hesaplanir. Genel olarak eleman kapasitelerinin bulunmasinda kullaniliyor ve bu
katsay1 1’den biiylik olamaz. Bu katsay1 vasitasiyla donati tespiti yapilmamig olan tiim

elemanlarin hesabi ayrica uygulanarak olasi donat1 miktari belirlenmelidir.

(c) ’Malzeme Ozellikleri’” — Her katta 3 adetten az olmamak kosuluyla kolon veya
kiriglerden, tiim binada ise kolon ve kiris sayist toplam 9’dan az olmamak iizere, her
400 m2 alanda bir adet beton drnegi TS-10465 kosullari geregi ile karot alinarak deney
yapilacaktir. Betonarme elemanlarda mevcut beton dayanimi kapasitelerin
hesaplanmasinda Orneklerden elde edilerek bulunan ortalama — standart sapma
degerleri ile belirlenir. Karot deneyi sonrasinda sonuglarla uyarlanmis olan hasarsiz
inceleme araglari ile veya benzeri beton ¢ekici okumalari ile elde edilen bilgilerle
beton dayaniminin binadaki dagilimi kontrol edilir. Onceki paragrafta belirtilmis
olarak aciklandig1 gibi s1yrilan eleman ylizeylerinde gorsel olarak yapilan inceleme ile
donat1 sinifi tespit edilir, bu simifa gore belirlenen ¢eligin karakteristik dayanimi
eleman kapasite hesaplarinda mevcut ¢elik dayanimi olarak alinir. Eger donatisinda
korozyon tespiti yapilmis elemanlar varsa bunlar planlarda isaretlenerek eleman

kapasite hesaplarinda dikkate alinmasi1 gerekecektir.

2.2.3 Betonarme binalarda kapsamh bilgi dizeyi

(a) *’Bina Geometrisi’’ — Bu bilgi diizeyinde binanin betonarme projeleri mevcuttur.
Yapilmasi gereken dl¢iimler vasitasiyla bina projeleriyle mevcut geometri uyumlulugu
kontrol edilir. Eger 6nemli olan farkliliklar var ise proje yok sayilir ve orta bilgi diizeyi
geregince inceleme yapilir. Onceki paragraflarda da belirtilmis oldugu gibi kisa
kolonlar veya olumsuzluklar var ise kat planlarina ve kesitlere islenecektir. Binanin
kltlesinin hassas hesabi igin geometri bilgileri ve gerekli ayrintilar verilmelidir.
Komsu binalarla arasindaki mesafe iliskileri (ayrik, bitisik, derz) belirlenecektir. Bina
icinde, gerekliyse disinda da inceleme gukurlari agilarak temel sistemi gbzden

gecirilecektir.

(b) ’Eleman Detaylari’” - Bu bilgi diizeyi detaylarinda da binanin betonarme projeleri
mevcuttur. 2.1.4.(b)’de belirtilen islemlerle donatinin projeye uyumlulugu kontrolu
yapilacaktir ve ayni betonarme elemanlar miktarinda uygulanacaktir. Donat1 tespit
cihazlarn ile paspaylar1 siyrilmayan kolon ve kirislerin %20’sinde donati yerlesimi,

enine ve boyuna donati sayist belirlenir. Uygulama ve proje arasinda olusan



uygunsuzluk halinde kolon ve kirisler i¢cin ayr1 ayr1 donat1 gergeklesme katsayisi
belirlenir ve hesaplara dahil edilir. Katsay1 betonarme elemanlardaki mevcut donatinin
projede Ongiliriilen donatiya orani ile hesaplanir ve en 6nemlisi bu katsay1 eleman
kapasitelerinin belirlenmesinde kullanilirken 1’den biiyiilk olamaz. Donati tespiti

yapilmamis olan elemanlarda bu katsay1 kullanilarak donati say1 hesaplanir.

(c) ’Malzeme Ozellikleri’’ - Her katta 3 adetten az olmamak kosuluyla kolon veya
perdelerden, tiim binada ise kolon ve kiris sayis1 toplam 9’dan az olmamak iizere, her
200 m2 alanda bir adet beton 6rnegi TS-10465 kosullar1 geregi ile karot alinarak
deneyler yapilacaktir. Betonarme elemanlarda mevcut beton dayanimi kapasitelerin
hesaplanmasinda Orneklerden elde edilerek bulunan ortalama — standart sapma
degerleri ile belirlenerek hesaplanacaktir. Karot deneyi sonrasinda sonuclarla
uyarlanmis olan hasarsiz inceleme araglar1 kullanilarak veya benzeri beton cekici
okumalart ile elde edilen bilgilerle beton dayaniminin binadaki dagilimi kontrol edilir.
Belirtilmis oldugu gibi siyrilan eleman yiizeylerinde gorsel olarak yapilan inceleme ile
donat1 simiflar1 tespit edilir, bu siniflara (S220, S420, vb.) gore belirlenen celigin
karakteristik dayanimi eleman kapasite hesaplarinda mevcut ¢elik dayanimi olarak
alinirarak saptanir. Projeye uygun oldugu halde kapasite hesaplarinda kullanilan
celigin karakteristik akma dayanimi mevcut celik dayanimi olarak alinmalidir.
Projenin uygun olmadigi durumda ise en az daha 3 adet 6rnek alinarak deney yapilir
ve elde edilen en elverigsiz sonu¢ mevcut ¢elik dayanimi olarak alinir. Bu incelemeler
sonunda eger donatisinda korozyon tespiti yapilmig elemanlar varsa bunlar planlarda

isaretlenerek eleman kapasite hesaplarinda dikkate alinmasi gerekecektir.
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3. BINA PERFORMANSININ HESAP ESASLARI

3.1 Yapi Elemanlarina Gore Hasar Sinirlar1 Ve Hasar Bolgeleri

Iki farkli kriter yiiriitllerek yapinin deprem etkisi altinda hangi performansi gdstermesi
ile ilgili degerlendirmeler yapila bilir. ilk degerlendirme dayanim yani kuvvet bazli
degerlendirme olup dogrusal elastik yoOntemlere ait esaslart olusturmaktadir. Bu
degerlendirmede elastik deprem yiikleri ve dogrusal teori karsiliginda hesaplanan
etkilerle elemanlarin dayanim kapasite degerleri karsilastirilir. Yapi elemaninin
olusturdugu siineklik g6z oniine alinarak binadan deprem sonrasi beklenen performans
sonuclarinin hayata gecip gecmedigi kontrol edilir. Bu kontrol eleman bazina ait olan

bir tiir deprem yiiklerinin azaltma katsayilari ¢ercevesinde yapilir.

One siiriilmiis olan ikinci degerlendirme ise dogrusal elastik olmayan sistemlerin
degerlendirilmesine  ait yoOntemlerle olusturulmaktadir. Bu degerlendirme
yerdegistirmelerin ve sekildegistirmelerin baz alindig1 degerlendirmelere gore esas
alinir. Genel olarak ileri siiriilen yontemler geometri ve malzeme degisimleri agisindan
dogrusal olmayan sistemler hesabina gore baz alinan yontemlerdir. Deprem tesiri i¢in
yapida yerdegistirme istemine ulasildigi zaman deprem sonrasi binadan beklenen

performans sonucunun 6denip 6denmedigi kontrol edilir.

Her iki degerlendirmede de yapiya ait elemanlarda hasar sinirlar1 ve hasar bolgeleri
gosterilmis olur. Tanimlanmasi ‘‘siinek’’ ve ‘‘gevrek’’ olarak ikiye ayrilan hasar
sinirlart bu smiflarla belirlenir. Bu simiflar yap1 elemanlarinin kapasitelerine hangi

kirilma orani ile yakinlagtigina bagl olarak tanimlanirlar.

3.1.1 Kesit hasar siirlari

Ug siir durumu stinek elemanlara gore kesit diizeyinde gésterile bilir. Bunlardan MN
- ““Minimum Hasar Siir1”’, GV — “‘Giivenlik Sinir1”’, GC — “‘Go¢me Sinir1’’ olarak
sembolize edilip tanimlanir. Eger kritik kesit varsa bu kesitte elastik 6tesi davranigin

baslangict minimum hasar sinir1 ile, kesitin daha da dayanikli olmasini saglayan
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davranig varsa bu giivenlik sinirt ile, kesitin gogme dncesindeki davranisini da goeme

sinir1 olarak tanimlamak olur.

Yukaridaki siniflandirmalar gevrek hasar goren elemanlar i¢in gecersizdir. Eger
elastik otesi davranisa izn verilmeyen gevrek elemanlar mevcutsa bunun sebebi olarak
bu elemanlarin eksenel basinglar ve kesme kuvvetleri etkisinde kapasitelerine ulasmis

olduklari gosterile bilir.

3.1.2 Kesit hasar bolgeleri

Sekil 3.1°de gosterilmis olan diyagramda baslangic noktayla MN arasindaki kisim
“Minimum Hasar Bolgesi’’, MN ile GV arasinda kalan kisim ‘‘Belirgin Hasar
Bolgesi’’, GV ile GC noktalar1 arasinda yerlesen bolge “‘Ileri Hasar Bolgesi’’, GC

noktasinin 6tesinde yerlesen bolge ise ‘‘Gogme Bolgesi’” olarak tanimlanir.

4 Guvenlik Sinir
(GV) Gogme Siniri
Minimum Hasar l/ (GC)
Sinir1 (MN) '

. : :
= , '
- | : I.
I f i
I |
| : !

Minimum: Belirgin Hasar \ 1Ileri Hasar E Gogme Bolgesi
Hasar : Bolgesi i DBolgesi !

Boleesi ! ] >

Sekil degistirme

Sekil 3.1 : Sekildegistirme — I¢ Kuvvet (Yiik) Grafigi (DBYBHY-07)

3.1.3 Kesit ve eleman hasar tanimlanmasi

Ister dogrusal, isterse de dogrusal olmayan yontemler esasinda hesaplanmis olan
sekildegistirmeler ve i¢ kuvvetler diyagramda tanimlanmis olan sinir bdlgelerine gore
degerlerle karsilastirilip hasar bolgeleri belirlenmis olur. Elemanlara gore hasarlar

elemanlarin en fazla etkilenmis olan hasarli kesitlerine gére belirlenir.
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3.2 Binanin Deprem Performansinin Dogrusal Elastik Hesap Yontemleri ile

Belirlenmesi

3.2.1 Hesap yontemleri

DBYBHY-07’nin 2.7 ve 2.8 Bolimlerinde verilmis olan hesap yontemleri ile deprem
performanslari belirlenmesi i¢in kullanilan dogrusal elastik tanimlanmis hesap
yontemleri uygundur. Asagida belirtilmis olan ek kurallar bu yontemlere bagl olarak

uygulanmaktadir.

Zemin kat dahil toplam ytiksekligi 25 metreden fazla olmayan, katlarin toplam say1 8’1
geemeyen, ek dismerkezligi géz Oniine almadan hesaplanmis burulma diizensizligi
katsayist mp; < 1.4 olan binalarda ‘‘Esdeger Deprem Yiikii Yontemi’” uygulanir.
DBYBHY-07’de belirtilen Denklem 2.4’de Ra=1 alinarak A katsayisi ile ¢arpilir. Eger
bina bir veya iki katliysa bu katsay1 1.0 olarak, fazla kat sayisina sahipse 0.85 olarak
kabul edilip hesaplamalar yapilir.

VE=AWA(T,)/R, 3(1)
Asagida verilmis olan hesap yollar1 esdeger hesap yontemine gére uygulanmaktadir:

e M, momenti ve Ny kuvveti tasiyict sistemi G+nQ olan yukleme tesirinde

hesaplar yapilarak ¢oziiliir.

e My momenti ve Ny kuvveti tasiyici sistemin azaltilmamis deprem kuvvetleri

etkisinde kalan hali ile ¢ozilerek bulunur.

e Egilme momenti kapasitesi ve normal kuvvet kapasiteleri kolonlara gore
hesaplanarak bulunur. Egilme momentlerinin pozitif veya negatif kapasiteleri
kiriglerin kesit ozellikleri ve donati diizenlerinin dikkate alinmasi ile

hesaplanir.

e Kesme kuvvetleri kapasiteleri de kolon ve kiriglere gore hesaplanmaktadir.
Kesit elemanlarmin siinek veya gevrek eleman olmasina bu degerlerin

tanimlanmig degerlerle karsilastirilmasi sonucunda karar verilir.

e Tasiyic1 sistem elemanlarinin siinek eleman olmasi halinde analiz devam

etdirilerek r degeri yani ‘‘Etki/Kapasite’” oranlari belirlenir. Bu oranlar
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DBYBHY-07nin Bilgilendirme Eki olan 7.A’ya gore hesaplanmaktadir.

Hesaplamalara ait adimlar agagida verilerek aciklanmistir.

Kolon ve perdeler icin kesitlerindeki etki/kapasite oraninin (r) belirlenmesi sonraki
paragraflarda hesap yontemleri ile agiklanmistir. Dogrusal elastik hesaplarinin

uygulandigi kolon ve perdeler moment eksenel kuvvet etkisi altindadir.

Sekil 3.2’de moment eksenel kuvvet etkilesim diyagrami gosteilmektedir. Bu
diyagram herhangi bir kolon veya perdenin dogrusallastirilan moment eksenel kuvvet
diyagramidir. Sekilde diisey yiiklerin tesiri sonucu olusan M, ve Np kuvvet giftine
kars1 gelen koordinatlarin kesisiminde D noktasinin oldugu goriilmektedir. R,=1 olan
deprem hesabindan bulunan ve deprem yonu ile uyum saglayan Mg ve Ng kuvvet
ciftine kars1 tesirde olan K noktasi bulunmaktadir. K noktas1 D noktasindan baslayip
etkilesim diyagrami disina c¢ikarak olusan ikinci dogru parcanin yatay ve diisey
izdiistimlerini gostermektedir. My momentinin farkli isaretlere sahip oldugu iki durum
ayr1 ayr1 gosterilmigtir. K noktasi ikinci dogru parcanin etkilesim diyagramini
kesmektedir. Koordinatlar1 kolona veya perdeye ait kesitin moment kapasitesini
sembolize eden My ve bu momente karsi gelen eksenel kuvveti karakterize eden Ny

degerleridir.

Artik moment kapasitesi M, ve buna karsi gelen eksenel kuvvet N, asagidaki sekilde

tanimlanir.
My=Mg-Mp, 3(2)
N4=Ng-Np 3(3)

Kolon veya perdenin Etki/Kapasite orani ise su sekilde tanimlanabilir:

Mg _ Ng
- —=- =
M=, N, s 3(4)

K kesisme noktasini olusturan My ve N koordinatlar1 geometrik ve sayisal olarak
hesaplanir. M, ve Np diisey yiiklerin hesabindan, My veNy ise deprem vyukleri
etkilerinin hesabindan bulunur. Bu degerler hesaplardan bilindigine gore Denk. (3.2)
ve (3.3) kullanilarak kesitin egilme momenti ve eksenel kuvvet altindaki etki/kapasite
orant olan r degeri hesaplanarak bulunabilir. Kolon kesitinde olusan moment
kapasitesine karsi gelerek tesirde bulunan eksenel kuvvet N, hasar sinirlarini

tanimlayan Cizelge 3.3.’de gbzoniine alinacak olan eksenel kuvvettir.
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Bir ardisik yaklagim hesabina gore kolon veya perdenin etki/kapasite orani

hesaplanarak belirlenebilir. Bundan ileri gelerek oncelikle r degeri i¢in bir tahmin
yapilir. Deprem yiikleri hesabina esaslanarak Ng bulunur ve Denk. 3.4’e gore N,
hesaplanir. Diisey yiikler hesabindan da N, belirlenmis oldugundan Denk. 4.3 hesabi
kargiliginda Ny bulunmug olur. Bu hesap yontemleri karsiliginda kapsite momenti
(M) kesit hesabma gore elde edilir ve bundan diisey yiik momenti M}, ¢ikarilarak
Denk. 3.2’e gore artik moment (M) hesaplanir. Denk. 3.4 hesabina gore de Mg 'nin
M,’a olan orani ile r degeri hesaplanmig olur. Daha sonra basa doniiliip ardigik
yaklagimin bir sonraki adimina gore devam etdirilir. Son adimda yapilanlardan 6ne
cikilarak My ve N, degerleri Denk. 3.2 ve 3.3’de hesaba katilarak My ve N
degerleri hesaplanir. Hasar siirlarinin tanimlandigi Cizelge 3.5’de formdilde
gosterilmis olan Ny degeri hesaplarda gdzoninde bulundurulacak olan eksenel

kuvvettir. Tek eksenli egilme eksenel kuvvet durumu i¢in yukarida anlatmis olugumuz

r degeri hesabu iki eksenli kuvvet durumu i¢in de ayn1 sekilde yiiriitiilebilir.

Sekil 3.2 : Kolon kesitinde egilme momenti ve normal kuvvet kapasite degerlerinin
bulunmasi1 (DBYBHY-07)
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e Cizelge 3.5 ve 3.6’daki degerler ile hesaplar sonucu belirlenen r (etki/kapasite)

degerinin karsilastirilmasindan yap1 elemanlarinin hasar bolgesi belirlenir.

e Analizi yapilmis olan bina i¢in goreli kat kontrolii yapilmis olup daha sonra

bulunan degerler yonetmelikte verilen degerlerle karsilastirlir.

e Yapi sisteminin tasiyict eleman diizeyine gore hasar bolgesi belirlenip daha

sonra bu degerlerin kullanilmasi tastyict sistem performans durumunu belirler.

3.3 Binalarin Deprem Performans Seviyeleri

Binalarda deprem etkilemesi sonrasinda beklenen hasar durumu binalara gére bulunan
deprem performansi ile iligkilidir. Asagida anlatilacak olan paragraflarda esas alinan

dord farkli hasar durumu anlatilmistir.

3.3.1 Hemen kullanim performans diizeyi

Bu performans diizeyinde deprem yiikleri tesirinden sonra binada olusan hasar
durumunu belirleyen degerler minimum diizeydedir ve eleman rijitliyi ile dayanim
ozellikleri fazla azalmamaktadir. Kalict Otelemelerin olustugu belirlenmemistir.
Onarilabilen diizeylerde esas tasiyici olmayan elemanlarda ¢atlamalar olusabilir ve

cok az sayida elemanlarda akma sinir1 agilmis olabilir.

Istenilen katta deprem dogrultusuna gore yapilan hesap uygulamasinda kiris sayinin
%10’dan az kismu belirgin hasar bolgesinde olabilir. Yalniz diger tasiyici elemanlarin
hepsi minimum hasar bolgesindedir. Gevrek olarak tanimlanan eleman varsa bu
elemanlarda giiclendirilme yapilmasi sartiyla ‘‘Hemen Kullanim Performans Diizeyi’’

kabul edilebilir. Binanin gli¢lendirilmesi gerekmez.

3.3.2 Can giivenligi performans duzeyi

Tanimlanmig olan bu performans diizeyinde ise deprem etkisi sonrasinda tasiyici
elemanlarin az bir kisminda hasar goriiliir. Hasar gérmiis elemanlar da yatay rijitliyinin
ve dayanimligmin gerekli kismini korumaktadirlar. Diisey yiiklerin tasinilmasi igin
diisey elemanlar kullanilmaktadir. Esas tasiyici rolii olmayan yap1 elemanlarinda hasar
bulunmakta, ama dolgu duvarlari gé¢memistir. Gozle fark edilmeyecek degerlere
sahip oranda yapida ¢ok az sayida kalic1 6telenmeler mevcut olur. Istenilen katta

uygulanacak olan deprem dogrultusunda yapilan inceleme sonucu Kkirislerin toplam
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sayinin  %30’nun, kolonlarin ise bir kismmin ileri hasar bolgesinde oldugu
belirlenebilir. Ileri hasar bolgesine gecmis olan kolonlarm diger tiim kolonlar
tarafindan taginmakta olan kesme kuvvet katkisinin %20°den az olmasi1 gerekmektedir.
Esas tasiyici olan diger elemanlar minimum ve belirgin hasar bolgesindedir. Gevrek
olarak hasar gormiis elemanlar mevcutsa bu elemanlarin gli¢lendirilmesi sartiyla bina
““Can Giivenligi Performans Diizeyi’’de kabul edilir. Belirtilmis olan performans
diizeyinin kabulu i¢in istenilen katta alt ve {ist kesitlerinin minimum hasar sinirini
asmis kolonlarin tagidigi kesme kuvvetinin o kattaki toplam kolonlarin tasidig1 kesme
kuvvetine oran1 %30’u asmamalidir. Son Kkat ileri hasar bdlgesinde olan kolonlarin
tasidigr kesme kuvvet toplamimin ayni kattaki toplam kolon kesme kuvvetine orani

%40’1n altinda olmalidir.

3.3.3 Gogme dncesi performans dizeyi

Belirtilmis olan bu performans diizeyinde yapi elemanlarinin esas kismi tesirde
bulunmus deprem etkisi sonucunda hasar gormektedir. Elemanlarin bazilar1 yatay
rijitliklerini veya dayanimlarini yitirmemektedir. Diisey yiikleri tasimada diisey
elemanlar yeterlidir. Baz1 elemanlar vardirki eksenel ylik kapasitelerine ulagmustir.
Esas tasiyict olmayan elamanlar hasar gormiis, dolgu duvarlarinin bir boliimii gogmiis
durumdadir. Binada kalic1 6telemeler olusmustur. Istenilen katta uygulanacak olan
deprem dogrultusunda yapilan inceleme sonucu kiriglerin toplam saymnin en fazla
%20’i gocme bolgesinde ola bilir. Tim tasiyict elemanlarin hepsi minimum hasar
bolgesinde, belirgin hasar bdlgesinde ve ileri hasar bolgesinde olabilir. kolonlarin ise
bir kisminin ileri hasar bolgesinde oldugu belirlenebilir. Bu hasar durumunda gevrek
olarak hasar gérmiis elemanlar mevcutsa bu elemanlarin giiclendirilmesi sartiyla bina

““Gogme Oncesi Performans Diizeyi’”’inde kabul edilir. Belirtilmis olan performans
diizeyinin kabulu i¢in istenilen katta alt ve {ist kesitlerinin minimum hasar sinirini
asmis kolonlarin tagidig1 kesme kuvvetinin o kattaki toplam kolonlarin tasidigi kesme
kuvvetine oran1 %30’u agsmamalidir. Mevcut durumda binanin kullanimi giivenlik
acisindan sakincali olacagindan ekonomik verimliligi degerlendirildikden sonra

binada gii¢lendirilme yapilmasi 6nemlidir.
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3.3.4 Gogme durumu

Gosterilmis olan bu performans durumunda binaya tesirde bulunan deprem etkisi
sonucu go¢cme durumu olusmaktadir. Diisey yiikleri tasimakta olan diisey elemanlarin
bir kismi gé¢gmiis durumdadir. Gogmeyen elemanlar ise diisey yiikleri tagiya bilmekte
olup, rijitlikleri veya dayanimlar1 ¢ok yiiksek oranda azalmistir. Tasiyict onlemde
bulunmayan elemanlarin biiyiikk kismi da gogmiistiir. Yapida gozle goriile bilecek
kalic1 6telemeler olusmustur. Bina ya tamemen go¢miis durumda, yada yikilmanin
esiginde olup daha sonra meydana gele bilecek hafif siddete sahip yer hareketi
sebebinden yikilabilir. Eger gogme Oncesi performans diizeyini saglamiyorsa bina
Gogme Durumundadir. Binada giiclendirme yapilmadan mevcut durumu ile
kullanilmasi1 can giivenligi agisindan uygunsuzdur, fakat giiclendirmenin uygulanmasi

da ¢ogu zaman ekonomik olmuyor.

3.4 Deprem Hareketi

1- Kullanim depremi : 50 yilda asilma olasiligt % 50 olan yer hareketidir.
Doniis periyodu yaklasik olarak 72 yila esittir. Kullanim depreminin etki degeri

tasarim depremi etkisinin yaris1 kadardir.

2- Tasarim depremi : 50 yilda asilma olasiligt % 10 olan yer hareketidir.
Tasarim depreminin doniis periyodu yaklasik olarak 475 yildir. Bu deprem kosullar
1998 ve 2007 Tiirk Deprem Y onetmeliklerinde esas alinmaktadir.

3- En biyiik deprem : 50 yilda asilma olasilig1 % 2 olup, doniis periyodunun
yaklasik olarak 2475 yila esit oldugu bir depremdir. Bu depremin etki degeri ise

tasarim depreminin 1.50 katina esittir.

Farkli diizeylerde olan bu ii¢ deprem hareketi tasarimda veya performansa esasen
degerlendirmede gbézoniine alinarak tasarlanmistir. Yukarida belirtilmis olan bu
deprem hareketleri genel olarak 50 yillik bir siire¢ i¢indeki asilma olasiliklar1 ve benzer

depremlerin olusumlari arasindaki doniis periyodu (zaman olarak) ile ifade edilirler.
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3.4.1 Spektrum katsayisi. Deprem yUku

Tasarimi yapilmis olan binanin analiz oncesi toplam esdeger deprem yiikii etkisi
hesaplanarak belirlenmelidir. Deprem dogrultusunda binaya etkimekte olan toplam
esdeger deprem yiikii ve taban kesme kuvveti (V;) Denk. 3.5’de belirtilmis olan
formiille hesaplanmaktadir.

_WA(Ty)

|4
t Ra(Tl)

>0.10 AgIW 3(5)

Taban kesme kuvvetinin hesaplandigi bu denklemde, W - binanin deprem hesabina
katilan toplam agirligi, A(T;) birinci dogal titresim periyoduna karsi gelen spektral
ivme katsayisi, Ra(T;) deprem yiikii azaltma katsayisi, A, ise etkin yer ivme katsayisi,

| bina 6nem katsayisidir.
A(T,) asagidaki denklemle hesaplanmaktadir.
A(Ty) = AplS(Ty) 3(6)

3(6) denkleminde, A, ectkin yer ivmesi katsayisini, I bina 6nem Kkatsayisini, S(T)

spektrum katsayisini belirtmektedir.

Bina 6nem katsayisi (I) Cizelge 3.1’e, Etkin yer ivme katsayisi (4,) ise Cizelge 3.2°e

gore belirlenir.

Cizelge 3.1 : Bina Onem Katsayis1 (I) (DBYBHY’07)

Binanm Kullanun Amact Bina Onem
veya Tiirii Katsayisi (1)

1. Deprem sonrasi kullanimi gereken binalar ve tehlikeli madde
iceren binalar
a) Deprem sonrasinda hemen kullanilmas: gerekli binalar
(Hastaneler, dispanserler, saglik ocaklari, itfaiye bina ve tesisleri,
PTT ve diger haberlesme tesisleri, ulasiun istasyonlar: ve terminalleri, 1.5
enerji tiretim ve dagitim tesisleri; vilayet, kaymakamlik ve belediye
yonetim binalart, ilk yardim ve afet planlama istasyonlar1)
b) Toksik, patlayici, parlayict, vb 6zellikleri olan maddelerin
bulundugu veva depolandigi binalar
2. insanlarin uzun siireli ve vogun olarak bulundugu ve degerli
esyanin saklandigl binalar
a) Okullar, diger egitim bina ve tesisleri, yurt ve yatakhaneler, askeri 14
kislalar, cezaevleri, vb.
b) Miizeler

un olarak bulundugu binalar
Spor tesisleri. sinema, tivatro ve konser salonlari, vb.

4. Diger binalar

Yukandaki tamumlara girmeyen diger binalar 1.0
(Konutlar, igyerleri, oteller, bina tiirii endiistri vapilari, vb)

3. Insanlarin kisa siireli ve vo
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Cizelge 3.2 : Etkin yer ivme katsayisi (4,) (DBYBHY’07)

Deprem Bolgesi A,
1 0.40
2 0.30
3 0.20
4 0.10

Spektrum katsayis1 S(T), yerel zemin kosullar1 ve binanin dogal titresim peryodu T'ye

bagli olarak asagidaki denklemlerle hesaplanabilir.

S(T)=1+15— (0<T<T,)

Ta
S(T)=25 (T4,<T<Tp) 4(7)
S(T)=2.5(-2)%8 (Tg <T)

Spektrum karakteristik periyotlart T, ve Ty, yerel zemin siniflarina gore Cizelge

3.3’deki gibi belirlenir.

Cizelge 3.3 : Spektrum Karakteristik Periyotlar1 (DBYBHY’07)

Ta Iz
(sanive) fsanive)
Z1 0.10 0.30
Z2 0.15 0.40
Z3 0.15 0.60
Z4 0.20 0.90
S(T)
25—
S(T)=2.5(Tg/T)*®
1.0—
T T
Ty T3 r

Sekil 3.3 : Normalize Edilmis Elastik Tasarim Spektrumu (DBYBHY’07)
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Depremde tasiyict sistemin kendine 6zgli dogrusal elastik olmayan davranist goz
Oniine alinarak spektral ivme katsayisina gore bulunacak elastik deprem yiki, Ra(T)
deprem yiikli azaltma katsayisina boliinecektir. Ra(T), yap1 davranis katsayist R ve

dogal titresim periyodu T'ye bagli olarak asagida belirlenmis olan Denk. 3.8

yardimziyla hesaplanir.
Ra(T)=1.5+(R-1.5) — (0<T<T,) 3(8)
A
R,(T)=R (T, <T)

Toplam esdeger deprem yiikii bina katlarina gore belirlenmis olan Denk. 3.9
yardimiyla dagitilabilir.

wiH;
F=(V, — AFy)=—— 3(9
l ( t N)Z?’:lW]H] ( )
AFN FN - N _
v A
Frot —| Vn=AFN+FN
—> N-1
Vaoi=VntFua
Fi . .
Hn
F7= 2 H;
=Vi+
F]: ; V=V3+F,
V1:V2+F1:V1
lr s 2 777 >
a) b)

Sekil 3.4 : a) Toplam esdeger deprem yiikiiniin bina katlarina dagitilmasi

b) kat kesme kuvvetleri
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Kat W Hi W, H| V: _AFN F = Vf —AFN Aw H 3 V. (kN)
(kN) | (m) : . '
2w -H 2Wi-H
Hl =
5 — > AFytFy
4 rad
3 N
2
1
Z

3.4.2 Deprem duzeylerinde binalar icin 6ngdrtlen performans hedefleri

Deprem etkisi altinda kalan bina igin dngoriilen yap1 performans diizeyi performans

hedefi olarak tanimlanmaktadir. Yapiya gore birden fazla yer hareketi etkide bulunursa

farkli birka¢ performans hedefleri 6ngoérulebilir. Bu duruma cok seviyeli performans

hedefi denir. Cizelge 3.4’de deprem duzeylerinde binalar i¢in 6nguridlen minimum

performans hedefleri verilmistir. Bu deprem diizeyleri mevcut veya gii¢lendirilecek

binalar i¢cin deprem performanslarinin belirlenmesine gore esas alinan deprem

duzeyleridir.

Cizelge 3.4 : Binalar I¢gin Ongériilen Minimum Performans Hedefleri

Binanin Kullanim Amaci

Depremin Asilma Olasilig

ve Tiirii 50 yilda | 50 yilda | 50 yilda

%2050 2610 %02

Deprem Sonras1 Kullanimi Gereken Binalar: Hastaneler, saglik

tesislers, itfatye binalarn, haberlesme ve enerji tesislern, ulasim

istasyonlart, vilayet, kaymakamlik ve belediye yénetim binalar, N HK CG

afet yénetim merkezlen, vb.

Insanlarin Uzun Siireli ve Yogun Olarak Bulundugu Binalar:

Olkullar, vatakhaneler, yurtlar, pansivonlar, askeri kislalar, HEK - CG

cezaevleri, miizeler, vh.

Insanlarmm Kisa Siireli ve Yogun Olarak Bulundugu Binalar: 2

Sinema, tryatro, konser salonlan, kiiltiir merkezlen, spor tesislent B CG GO

Tehlikeli Madde Iceren Binalar: Toksik, parlayici ve patlayict s

dzellikler: olan maddelerin bulundugu ve depolandigi binalar - HK GO

Diger Binalar: Yukandaki tanunlara girmeyen diger binalar _ cG ~

(konutlar, 1sverlen, oteller, tunistik tesisler, endiistr1 vapilan, vb.)

HEK: Hemen Kullamm; CG: Can Giivenligi; GO: Giigme Oncesi
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3.4.3 Yap1 elemanlarinda hasar diizeylerinin belirlenmesi

Cizelge 3.5 : Betonarme Kolonlar I¢in Hasar Sinirlari (r)

Siinek Kolonlar Hasar Simir
ad Sargil Ve MN GV GC
— sargilama MN 7 )
‘4cf cm E)'F."aT fctm
=0.1 Var <0.65 3 6 8
<0.1 Var =1.30 2.5 5 6
>04ve=<0.7 Var < 0.65 2 4 6
>04ve=0.7 Var =1.30 1.5 2.5 3.5
< 0.1 Yok < 0.65 2 3.5 5
=0.1 Yok =1.30 1.5 2.5 3.5
204ve=0.7 Yok <0.65 1.5 2 3
204ve<0.7 Yok 21.30 1 1.5 2
>0.7 - - 1 1 1
Cizelge 3.6 : Betonarme Kirisler I¢in Hasar Sinirlari (r)
Siinek Kirigler Hasar Smirn
p=p v,
- Sargilama — MN GV G
2, 8 bwd fom ¢
=0.0 Var = 0.65 3 7 10
=0.0 Var =1.30 2.5 5 8
=0.5 Var =< 0.65 3 5 7
>0.5 Var =1.30 2.5 4 5
=0.0 Yok < 0.65 2.5 4 6
=0.0 Yok =1.30 2 3 5
=0.5 Yok < 0.65 2 4 6
=0.5 Yok =1.30 1.5 2.5 4

Cizelge 3.7 : Betonarme Perdeler I¢in Hasar Sinirlari (r)

Siinek Perdeler Hasar Simir
Perde Uc Bolgesinde Sargilama MN GV GC
Var 3 6 3
Yok 2 4 6
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4. KARSILASTIRMALAR

4.1 Ornek I. Y1/C11.7/S220/K1/D2

Alternatif analiz yontemlerini farkli program yazilimlari ile uygulayarak aralarinda bir
kiyaslama yapmak amaciyla tasarlamis oldugumuz 1.Yap1 - C11.7 beton, S220 celik
sinifina sahip malzemelerden ve 1 kattan olusarak 2. Deprem bdlgesinde

yerlesmektedir.

Bina genel bilgileri:

Yapi Proje Ismi: Y1/C11.7/S220/K1/D2
Kat Sayis1 1

Kat Yuksekliyi 3.40m
Deprem Bolge Katsayisi (4,) 0.3
Deprem Yap1 Davranis Katsayis1 (Ry/R,) 4

Yap1 Onem Katsayis1 (I) 1
Haraketli Yiik Katsayisi 0.3
Zemin Sinifi (T,/Ty) 0.15/0.60
Zemin Yatak Katsayisi (K,) (t/m3) 1200
Zemin Emniyet Gerilmesi (t/m?) 10

X yoniinde toplam uzunlugu 18.75m
Y yoniinde toplam uzunlugu 10.85 m
Bina Toplam Agirlig 174.71 t
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Sekil 4.1 : 1 Ornek Kat Plani

Programlarin analizlerinin karsilastirilmasinin dogru sonuglarla olusturula bilmesi igin

genel data bilgilerinin, malzeme degerlerinin ve yliklerin karsilastirmali olacagimiz

programlara ayn1 sekilde diizgiin aktarilmasina dikkat etmeliyiz.
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4.1.1ideCAD Statik programina | érnek proje bilgilerinin aktarilmasi ve

performans analiz sonuclari

Bina genel bilgilerinde yazmis oldugumuz ayn1 degerlerin ideCAD Statik programina

aktarilmasi ilerleyen sekillerde oldugu gibidir.

il | Analiz Ayarlari ?
i Proje  Duzer : :
n Genel Ayarlar [v Yonetmelik kontrolleri
iDe=El A N
; é"_ DY Segenekleri Deprem yiki yontemi :
H Gi H ® Esdeger yatay yikleri rijit diyaframin merkezine uygula
@ Sistem Secenekleri " Mod birlestirme yntemi ile hesaplanan yatay yikleri rijit diyaframa uygula
% Asamali Insaat Hesabi (" Diyaframda ekzantrik moment yiklemesi ile tepki spektrumu ¢ozimini kullan
'% Isi Yukleri I~ i .
Deprem bolgesi:
&1 Temel - Zemin Eksantriste arani 0.05 " 1 Bolge
= Yiik - Giivenlik Bina cnem katsayisi (I) 1 @ 2 Bolge
— ) ) ‘Yapi tipi katsayisi X (Kx) : 1 (" 3.Bolge
'P{! Giglendirme (" 4 Bolge
m Yapitipi katsayisi Y (Ky) : 1
Diger FfF
—= Zemin hakim periyodu [sn] (To) : 05 | il
E 4
! Tasiyici sistem davranis katsayisi (R) X 4 W
;i Tasiyici sistem davranis katsayisi (R) Y: 4
Sekil 4.2 : |, R, /R, Ay Degerleri
il
: e Dy Genel Ayarl D iklemeleri kullanildigind
- enel Ayarlar Toprak birim agirligi - 18 ) eprem yuklemeleri kullanildiginda zemin
i = n ||£ﬂ F g ttiml e emniyet genlmesini artir
e o | TDY Secenekleri Yatak katsayisi 1200 [thfm?]
: # I[ == Zemin emniyet gerilmesi : 10 [tfim?] Biyiitme orani: 50 %
& | Sistem Secenekleri
Davranis Spektrum Fonksiyonu X

Fonksivon adi DsF1| Spektrum egrisi:
Spektrum garpani: 1

Zemin sinifi TA TE g
=
C 71 010 030 £
 z2 015 0.40 =
Lz
@ 73 01§ 060 ®
74 0.20 0.90 Sq. )
" Tanimli |D-15 |DE
JA. 1B : ; : : ;
(" Belirli: 033 067 1 13 17 2 23 27

Perivnt <1

Sekil 4.3 : Zemin Degerleri ve Zemin Sinifi Davranig Spektrum Fonksiyonu

 Kat Genel Ayarlari
Proje adi. |Y1 CIRE220 K37 Degistir
N Izim Kot Yilkseklik
0 ZEMIN KAT lem Micm

Sekil 4.4 : Kat Yiksekliyi
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AB 10=CAD Statik| statik Materyal Ozellikleri ) %
: — Materyal Tanimi :
Materyal adi : | C11.7 5220 Tamam |
Materyal tipi :  |BETON ~] Iptal |
Beton karakteristik basing dayanimi : | 11.7 ~|
— | =B Dizayn
d ; Beton karakteristik cekme dayanimi : | 122.079 [tf/mz]
Beton giivenlik katsayisi : | 1
k1 sabiti : I 0.8638
Egilme donatisi akma gerilmesi : | 220 ~|
Etriye donatisi akma gerilmesi : | 220 ~|
Gelik givenlik katsayisi: | 1

Sekil 4.5 : Malzeme Ozellikleri

Sekil 4.6 : Kat Plani
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Tiim kolonlarda donati dagilimi ayn1 oldugundan kolon aplikasyon plani ve drnek bir

kolon ve kirisin donat1 dagilimi asagidaki gibidir.

Sekil 4.7 : Kolon Aplikasyon Plani

Sekil 4.8 : Kolon Donati Dagilimi

Sekil 4.9 : Kiris Donat1 Dagilimi
29



Doéseme ve kiris boyutlari, onlara tesirde bulunan yiik degerleri hepsinde ayni
oldugundan o6rnek bir doseme ve kiris boyutlari, yiikleri ilerleyen sekillerde

gosterilmistir.

deCAD Statk| Daseme Ayarlari ? X

Proje Duzer
- Genel Ayarlar —Genel —Boyutlar:
L= Doseme adi : D110 Kalinlik : 15¢cm

Dokular
Déseme rengi : _ Kot: 0cem

Yazilar .
Ddseme acisi: 0

MNervir
v Egik dosemenin referans aksini giz

Kaset .
[¥ Dosemenin icini boya

Statik

] Bilesik materyal kullan :

Sehim
IDEFAULT_MATER\AL (0.700) j [ Bilesik materyali ters cevir

Hasir Donati

. —Yikler:

Yapi Bilesenleri — —
Kaplama adi IKuIIamm Tanimli (0.1489 tffim?) LI
Q: [ ultanici Tanimi (0.2 tfir?) ~|

Sik kullanilanlar... » OK I Cancel |

Sekil 4.10 : Déseme Boyutlar1, Kaplama ve Hareketli Yiikii

(i o1\ G=0[524
e ‘4=1/-2Q=0|2 tf/

/D10 G=0.,524 tf/m?

2

/pros G=0/524
@S

Genel Ayarlar —Genel :
Yazilar Kiris adi:
o Genislik :

Yazi Tipleri

Yukseklik :
Statik/Betonarme

Kot:
Isi Parametreleri

Sag uc kotu :
Rijitlik Azaltilmasi AT EETE:
Performans Analizi Renk :
Donatilar Cizgitipi:

|
Catlamis Kesit/Korozy... I ﬂ

Sekil 4.12 : Kiris Boyutlari
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Kirislere ilave yiik tesirde bulunmadgindan kiris boyutlarindan hesapla kendi agirlig

olarak G=0.53 tf/m? oldugu malum olur.

Sekil 4.13 : ideCAD. | Ornek Yapi 3D Gériiniim

Programa bilgiler aktarildiktan sonra analiz ayarlar1 yapilir ve genel analiz, performans
analizine bakilir. Performans analiz sonuglar1 Cizelge 4.1°de oldugu gibidir.

Etki/Kapasite orani (r) degerleri 6rnek proje eklerinde bulunmaktadir.

Cizelge 4.1 : ideCAD. | Ornek Yap1 Performans Sonucu

Yapi Performans Degerlendirmesi
Deprem Yiiklemesi (+X Yoni) CAN GOVENLIGI
Deprem Yikemesi((Yénd) | CAN GIVENLIGI \
Deprem Yuklemesi (+Y Yoni) ‘ CAN GUVENLIGI ‘
Deprem Yikemesi (Y Yoni) | HEMEN KULLANIM |
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4.1.2 STA4ACAD programina | 6rnek proje bilgilerinin aktarilmasi ve

performans analiz sonuclari

4.1.1°de oldugu gibi ideCAD Statik programina aktarmis oldugumuz bilgi ve degerler
STA4CAD programima da ayni degerler olmak tizere aktarilmistir ve ilerleyen

sekillerde oldugu gibidir.

<5 YAPI GENEL BILGILERI X
\eapi Proge lsmi ¥1.c11 75220.K1.D2|
Kat Sayisi 1 | "Userkey”
Deprem Bolge Katsayisi Ao 0.3 |
Deprem Yapi Davranis Katsayisi Rx/Ry 4 | kat sagisi —
Deprem Yapi Onem Katsayisi 1 1 I}s;::t
Spektrum Karekteristik Peryodu  Ta/Th .15/.6
Hareketl Yiik Katsayisi n 0.3 | ,\
Deprem Yiikii Alt Yilksekligi  Hx/Hy (m) 0 _ |£
Zemin Yatak Katsayisi Ko (t/m2) |1200 o | =+
Zemin Emniyet Gerilmesi (t/m2) 10 BAP I 4‘
Hareketli Yik Azaltma Katsayisi z 0 = ;'_T
Deprem Yiikii Eksantirisitesi 0 I :E
Modal Analiz Min. Yiik Orani s (0.8 ._’_;?
st Kat no (TDY icin) B _ﬁ
Aplikasyon Kot Farki (m) 0 i IEE
Zemin gerilmesi deprem artirim orani 0.5 PERFORMANS ANALIZ OPSIYONU ,E_
GUCLENDIRME PROJESI  DEPREM STANDARDE: TDY2007  DIZAYN STANDARDI: TS500t 'jﬁ

Sekil 4.14 : Yap1 Genel Bilgileri

 E1( kgiem®) C (kglem®) | KIRIS E2{ kgicm®) C (kg/cm?) Celik (kg/cm®) G (tm%)

I o | reoN (285000 117 |lfyk=2200kg/am2 v [2.5 |

A

Sekil 4.15 : Malzeme Sinifi

=
ny| B

(61Re | 0B§lvalad)|

Sekil 4.16 : Kat Plan
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Oncede belirtmis oldugumuz gibi érnek binamizda kolon ve kiris donatilar1 hepsinde
ayni dagilima sahip olduklarindan 6rnek bir kolon ve kiris mevcut donati dagilimi
asagidaki sekillerdedir.

STA4-CAD MEVCUT KOLON DONATISI DUZENLEME 4483
User key

e
cm cm donatisi donatisi

2612 || 814 o116 | 018 | @20

‘ 5102 55 ol1a|[1 |o[14 BB /|25 |1]25 ] | J | I

Sekil 4.17 : Mevcut Kolon Donatisi

| STAG.CAD  MEVCUT KIRIS DONATISI DUZENLEME 483
K103 (20/70) sag ust ilave

=20l ust llave
O - O
16
- 1 -
- |

sol alt lave

User key Korozyon Orany

% |0
IiJE;I BSI ra‘lDl 212 0 | 1 ] 2 I 3 I 4 I Korozyon orani
|

14| 016| e18| e20| 5| 5| 7| 8| 3 =

Sekil 4.18 : Mevcut Kiris Donatisi

4.1.1°de doseme ve kirislere gelen yiikleri gdsterdiyimizde kaplama yiikii belli
oldugundan déseme sabit yiikiiyle beraber ilave yiik toplami ve kiris yukleri bir
sonraki sekillerde oldugu gibidir.
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< 1. PLAK BILGISI B

PLAK NO = 101

101 15 0524 02

G t/m2 0.524

EQOOOQOO

9

Sekil 4.19 : Déseme G ve Q Yiikii

<2 1. KIRIS BILGISI

po

v (B [ Je |a

xrisno T (101 101 30 70 083
2 o |30 _mm%
o an |70 m.m'mi-l
G tm [9:53 e
KesaksyRh |2V % ™ 05
Sol aks s _mum{
= 1x __M}
Dxy em |~ _mm.1
e Smomi
La em |0 __m}
— o
solkot cm |0 3 70 053
sagkot cm |0 w ™ 083
Malzeme E2/B1 m"-mm.mﬂ E-f
0 7 053
L 0 70 05
% ™ 05
(] paneL % 7 05
[ | >

[AKiris (sol kot = sag kot)

Sekil 4.20 : Kiris G Yiki
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Sekil 4.21 : STA4CAD. | Ornek Yapi 3D Gériiniim

Bina 6zelliklerini programa atadiktan sonra tiim bilgilerin ve yiik degerlerinin diger
programla dogrulugunu ve ayni olmasini dikkate alip genel analiz yapilir. Sonug olarak
performans analizinden bina hasar durumuna bakilir. Etki/Kapasite orani (r) degerleri

ornek projeye ait eklerde bulunmaktadir.

BINA PERFORMANS SONUCU:

Bina yatay yik kapasite orani 1. kat : Vr/Ve=44.71/36.36=1.23
Plastiklesen kolon Vc orani=%93.1>%30 X
Gécme durumun, Giaglendirme gereklidir. Can gavenligi >

Sekil 4.22 : STA4CAD. | Ornek Yap: Performans Sonucu
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4.1.3 SAP2000 programina | 6rnek proje bilgilerinin aktarilmasi ve performans

analiz sonuclan

Her iki programda yaptigimizin aynist olarak bina genel bilgilerini, malzeme

Ozelliklerini oldugu gibi SAP2000 programina da aktarmak ve yiik dagilimimin ayni

olduguna dikkat etmeliyiz.

Bina genel bilgileri

2% 5AP2000 18.1.01 % Material Property Data X
File  Edit
l—j ‘/ H General Data
e - Material Name and Display Color |enz | |
| [BE3-DViel =
\ Material Type Concrete
-‘t Material Notes Wodify/Show Notes...
i
L Weight and Mass Units
\' ‘Weight per Unit Volume 25 Tonf, m, C ~
R
LN Mass per Unit Volume 0.2549
\S@
L;f Isotropic Property Data
.
i;i Modulus of Elasticity, E 2561119.2
0 Poisson, U bz ]
D Coefficient of Thermal E: A 9.900E-06
(= —
L Shear Modulus, G 1067133
Other Properties for Concrete Materials.
\_C‘ Characteristic Concrete Cylinder Strength, fck 1193.0679
i
. ] . .
Sekil 4.23 : Beton Malzeme Ozellikleri
D sap2000 v12.1.0 3¢ Material Property Data x
File Edit Vie
g General Data
Dy HE :
rrregy . -] Material Name and Display Color 5220
Ezg‘.‘g_n\r‘q —
k Material Type Rebar
'Oi Material Notes. Modify/Show Notes...
™
LJ Weight and Mass Units
\ Weight per Unit Volume Cl Tonf,m, C v
R1
LN Mass per Unit Volume o
RoA

T
IR
[

Uniaxial Property Data

20394324,

0

1.200E-05

Shear Modulus, G |0

Modulus of Elasticity, E

Coefficient of Thermal Expansion, A

Other Properties for Rebar Materials

Minimum Yield Stress, Fy

22433.756
34670.35

22433756 ]

34670.35

Minimum Tensile Stress, Fu
Expected Yield Stress, Fye

Expected Tensile Stress, Fue

Sekil 4.24 : Donat1 Malzeme Ozellikleri
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3¢ Rectangular Section X

Section Name [s40755 Display Color M
Section Notes Modify/Show Notes...
Dimensions Section
Depth (13) 04
Width (t2) 0.55

EREH

Section Properties...

Properties

Material Property Modifiers

+ cnz v Set Modifiers... Time Dependent Properties. ..

Sekil 4.25 : Kolon Boyutlari, Donati Dagilimi

IdeCAD ve STA4CAD programlarinda kiris désemelerle beraber calisir. SAP2000°de
dosemeleri tanitmadan toplam déseme yiiklerini kirise aktarmamiz i¢in kirisleri tablali
kesit olarak hesaplayip kiris boyutlarini olusturmamiz ve ddéseme yiiklerini

yansitmamiz gerekli olacaktir.
Kirislerin tablah kesit hesabi

Yapilarda nedeni fark etmeden kirislerde e8ilme oldugu zaman sistem bir dokiim

oldugundan déseme de kirigle beraber ayn1 davranisi sergiler.

Kirigle birlikte egiimeye
calisan doseme pargasi

Sekil 4.26 : Kiris Déseme Davranisi
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Betonarme hesaplarda kirislerin tablali kesit olarak hesaplanmasina sebep kirislerin
aciklik donatisini ve ya tagima giiciinii hesaplarken kiriglerle beraber ¢alisan doseme
kisimlarina ait en kesit alanlarini dikkate almak geregiyle kullanilmasidir. Iki
momentin sifir noktasi arasinda etkili tabla genisligi vardir. Simetrik ve Simetrik
olmamak iizere tablali kesitler ikiye boliiniir. Kirislerin kenar veya orta aciklikta
yerlesmesine, basit ve ya konsol kiris olmasina gore etkili tabla genisligi farkli

hesaplanir.

*‘fm@ ﬂgﬁ

g Sa— e
-
-t

- ¥
; Kﬁ'h','r._ ) L u 4 4 ——'I."?T'—.,
b<b, +b,, +6t bsbw+12t b<b, +6t —> KUCUK
b<b,+b, +0.1al, b<b, +02al, b<b, +0.1al, — OLAN
Simetrik olmayan tablal Simetrik tablals kesit Simetrik olmayan tablaly ALINIR
kesit kesit

by<6t,b,<6t, byJay, by-Ja,
Sekil 4.27 : Tabla Genisligi Hesabi

o sayilar:

:
A - —
[ — u=0,6 —_— =15
A A A
— 0=0.6 /777&-0'8
A

Y cod

A A
=06 ”fz—o t;m =15

Sekil 4.28 : a Degerleri
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Gosterilmis olan etkili tabla genisligi hesap yontemleriyle 6rnek proje kiriglerinin tabla
genisligi hesaplandiktan sonra SAP2000’de tablali kirisler asagidaki sekilde

olusturulmustur.

Sekil 4.29 : Tablali Kiris Sistemi

Sekil 4.30 : SAP2000. | Ornek Yap1 3D Kolon Kiris Sistemi
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Kirislere yiik aktarilmasi

Doseme yiiklerinin kirislere aktarilmasi i¢in doseme koselerinden 45° lik ag1 ile
cizgiler uzatilir. Cizgilerin kesismelerinden olusan sekiller doseme yiiklerinin kiriglere
hangi yonde nasil aktarildigimi  gostermektedir. Tim doésemeler iki yonde
calismaktadir. Kirislere gelen yiikler kisa kenar tizerinde tcgen, uzun kenar izerinde

trapez yayil yiik seklindedir.

—pl.
Fay I 7
——— P,: Doseme tasarim yiiki
L Jh . I, : Ddgseme uzun kenar acikligi
: L, : Dégeme uzun kenar serbest acikigi
L I, : Doseme kisa kenar acikhigi
ls, : Déseme Kisa kenar serbest acikligl

Sekil 4.31 : Déseme Yiiklerinin Kiriglere Aktarilmasi

0657 2 2 3 e loes
02 (= G0 65 D el Gl) 65 1m 2 7 G0 65 1m? | G0 65 1m? = Gl 55 1 5
= Q=0.2 fm2 = Qeil.2 tfm2 3 Q=02 tfim2 & Q=02 tfm2 o Q=02 fm2 &
MEL - B - BT L B
bt ELLOZ20070 . KLL83 1000 K104 30070 Klioi3nn KLL08 30100 10730016
afio] G=0.76 tfm2 s{ina] G=0.8 tim2 sing| G=0.8 tim2 sfina| G=0.8 tfm2 sfied) G=0.76 fm2 {174
e EE Q=029 tfm2 ! ] Q=0.3 tfim2 | BE Q=0.3 tfm2 e Q=03 tfm2 b ] Q=019 fm2 =
Yy e I (o
& ) ) =) &
g 2
e |3 &
<E
b
=
1
== —] 5810
] = 2 =
g .zt 3 3 I
= E = ; 2
E : 2 : 7
= A i
i
1h i 114
H . i
b1108 30070 KLLO9 3010 K1110 3070 K111 308 Ki11290070 KELLI IO T0 11143670
G=0 & tfm? G=0) & tim2 G=08 1fm2
G=D 76 1Fm? Q=03 thm2 Q=03 tfm? Q=03 thim? G=0 76 tfm?2
045 e Q=029 thim?2 i — — =N, Q=029 wm2 0.65
02’ B ) 2 & 3 & e ) 8 goz
el = i 2 # # " # o E
E o o 8 = =
= 2 = = = 2

Sekil 4.32 : Ornek Projede Kirislere Aktarilacak G ve Q Yiikleri

40



Doseme yiiklerinin kiriglere aktarilmasi i¢in gereken hesaplamalar yapildiktan sonra
Ornek projemize uygun kirislere aktarilmasi gereken G ve Q yiikleri Sekil 5.32°de
gosterilmistir. Gosterilmis olan yiiklerin SAP2000 programinda kirislere aktarilmig
hali asagidaki gibidir. SAP2000 programinda gosterilmis olan yiikler kN/m

cinsindendir.

[ Frame Span Loads (6) (As Defined) |

Sekil 4.33 : G Yiki

_[fﬁfmwm |

Sekil 4.34 : Q Yiki
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Performans analizi ve hasar durumu

Yapilmis olan tiim bilgi ve degerlerin aktarimi, yiik etkimesinden sonra genel analiz
sonucuna bakarak bina periyodlari belirlenir. Elde olunan degerlere, etkin yer ivme
katsayisina, bina Oonem Kkatsayisina, spektrum katsayisina gore Paragraf 3.4.1°de
belirtmis oldugumuz hesaplamalar sonucu deprem yiik etkisi tayin olunur ve bina
uzunluguna goére dagitilir. Excel programinda yapmis oldugumuz hesaplamalar

cizelgesi asagidaki sekildedir.

Cizelge 4.2 : Deprem Yiikii Hesab1

W= 17471 Z3/ Ta= 0.15 Tb= 0.60 R= 1
I= 1
AD= 0.3 Tx= 0.25 Ty= 0.19
Stx = 2.50 Sty = 2.50
g T,<T<Tg
Vix= 131.03 Viy= 131.03
Fex
Wn Hn Wn#*Hn Wn * Hn WnxHn Ly
- Vix *
Kat () t/m2 m t/m ¥ (Wn = Hn) T(WnHn) m FexlLy
1 174.71 34 594.01 1.00 131.03 10.85 12.08
= 59401
Fey
Wn Hn Wn*Hn Wn +Hn Whn+Hn Lx
_ymEan Viy
Kat (n) t/m2 m t/m Y(Wn + Hn) L(Wn+Hn) m Fey/Lx
1 174.71 3.4 594.01 1.00 131.03 18.75 6.99
Y- 59401

Sekil 4.35 : X yoniunde E, Deprem Y iklemesi
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Sekil 4.36 : Y yoninde E,, Deprem Y tiklemesi

Deprem etkimesi sonunda analiz sonucu olarak X ve Y yonlerine gére olusan moment

diyagramlari izleyen sekillerde gosterilmistir.

i

Sekil 4.37 : G+Q+E, Moment Diyagrami

s

Sekil 4.38 : G+Q-E,, Moment Diyagrami

43



°

Sekil 4.39 : G+Q+E, Moment Diyagranm

Sekil 4.40 : G+Q-E,, Moment Diyagram
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Paragraf 3.2.1°de belirtilmis olan denklemlerle hesaplamalara gore kesitlere gelen
egilme momenti, artik kapasite momenti, eksenel kuvvet ve diger gerekli degerler
kullanilarak Etki/Kapasite orani (r) hesaplanir. Bildirilmis olan hesap yontemlerini
kullanarak yapmis oldugumuz Excel hesaplama ¢izelgesine gore kolon r degerleri

asagidaki sekildedir.

Cizelge 4.3 : S101-S109 Kolon r Degerleri

Ie T
M r r
Eleman [G+DxEx] - .
OM-Md) | 5 meEy) ideCAD | Stad4CAD
X 558 15.60 282 3
-X 5.58 15.81 2.80 3.55
S101 Y 6.13 12.67 1.98 2.40
¥ 6.13 12.63 2.07 2.94
X 6.23 17.56 2.84 4.02
-X 6.23 17.50 2.82 3.78
s102 Y 6.53 18.00 2.83 3.03
¥ 653 14 37 1.48 168
X 5.03 17.16 2.81 3.68
-X 5.93 17.15 281 3.70
S103 Y 648 19.91 301 308
¥ 648 13 80 2.69 164
X 5.93 17.16 2.81 3.70
X 503 17.15 281 3
S104 Y 648 1993 301 3.0
¥ 648 13 84 2.69 1
X 6.23 17.55 2.82 3.
X 623 17.53 284 4
S105 Y 6.53 18.94 282 3.03
¥ 653 14 51 1.48 168
X 5.83 15.86 2.81 3.55
X 583 1570 282 3
S108 Y 813 15.59 198 2.
¥ 813 1696 2.07 29
X 5.80 13.85 2.11 3.10
X 580 14.00 2.03 335
s107
Y 7.60 18.63 236 2.46
¥ 7.60 1922 2.81 234
X 5.46 14.03 2.02 3.83
X 546 1301 211 3
S108 Y 7.61 18.84 2.37 1
¥ 761 1942 2.78 2
X 6.26 16.30 2.59
X 6.26 16.50 255
S109 Y 6.74 12.90 185 1.50
¥ 674 14 51 1.86 286

Cizelge 4.4 : S110-S114 Kolon r Degerleri

X 7.08 18.20
-X 7.08 18.20
5110 Y 10.11 1428
-Y 10.11 19.70
X 6.77 17.86
-X 6.77 17.85
5111
Y 7.01 13.52
-1 7.01 10.08
X 6.77 17.86
-X 6.77 17.84 5
Sz Y 7.01 13.56 1
-Y 7.01 20.00 31
X 7.0 18.24 62
-X 7.0 18.22 62
S113 Y 10.11 1442 38
-Y 10.11 19.80 22
X 6.41 16.55 53
-X 6.41 16.40 59
S114 Y 944 17.73 84
-Y 9.44 16.87 86

Cizelge 4.3 ve 4.4°deki moment degerleri SAP2000 programinda r degerlerinin

hesaplanmasi i¢in kullanilmistir.
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Kiriglere gore hesaplanmis olan r degerleri Excel hesaplanmasi Cizelge 4.5’deki

sekildedir.

Cizelge 4.5 : K101-K119 Kiris r Degerleri

| r

eman Mo e we Ser2000|r igecan StodCAD
- 24 000 (

K101 ::: 18:53 g:gg 0.00 ¢
- > 5 2

xoz T | 7 {50 3

K103 :‘; ES 2:;3 i

K104 1‘( 118 ?}; i

K105 1} jﬁ ;E i :

o6 % | U6 1308 -

K107 % | o4 000 :

K108 1;; 3:22 g gg 0
- = 2

K109 1} 1:53 }3 g; 3

K110 :‘; 3:33 2 32 i

K111 1‘( 3;32 3351; i:
- 4 4 52

K112 :Z 3133 s 3; i:

K113 x:; jjg };,Sg 3

CTa WA
= 52 000

K115 = o 590 200 :

Kus L) 43 qsar| el

K7 5 | S0 | oe

Kus 5| 94 oo | oo
- o 000

xus 5| 137 o0 | coo

Ki2o L 08 On | i

- 4 0.00
Kz U Do | oo
K122 U |30 000 | oo
T S B R T B

- 4 0.00
ize L0 000 | oo
Kizs U | 300 000 | oo
K126 0| 095 197

g 2
k127 U | 0% oo
xkizs U | 30 0o

- 2
xkize L |00 1970

g 2
K10 U | 0% 000

T 52
e i B R
K132 1% j } i 1?:5 1 806
K133 U | 105 1o
e S B
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Etki/Kapasite orani degerlerini hesapladiktan sonra Cizelge 3.5 ve 3.6’da oldugu gibi

betonarme kolon ve kiriglerin hasar durumlari belirlenmesi asagidaki sekildedir.

Cizelge 4.7 : S101-S109 Kolon Hasar Durumu

Mevcut . Beton
_ L Eksenel | Kesme Faydah
Kolon |, Kolon Kesitlerl Df:;{:;u ey [ e— [ v [y E:I;i‘; Ng V, |seP2000| Hasar
Adi = 5 . A A = = Fom Acfem | By dfeem v Durumu
m m mPa t t m m mPa

x i 035 0.4 11.7 176 = 849 @ 003 0.52 120 | 001 | 034 | 280 BH

€101 w033 0.4 11.7 | 1800 : 869 @ 003 0.52 120 | 007 | 035 | 283 BH
v i 035 0.4 117 § 1536 © 011 @ 0.03 0.52 120 | 006 | 000 | 207 BH

-y 055 0.4 11.7 | 220 © 008 . 0.03 0.52 120 | 001 | 000 | 206 BH

x| 035 0.4 11.7 | 2150 @ 1022 © 0.03 0.52 120 [ 008 | 041 [ 282 MH

§100 i3 0.4 117 171224 1018 ¢ 0.03 0.52 120 ["005 | 041 | 281 MH
< Uy 0 0.4 11.7 172020 © 007 | 0.03 0.52 120 | 008 | 000 | 28 | MH
oy 0.55 0.4 11.7 | 1355 . 003 . 0.03 0.52 120 [ 005 | 000 | 220 | MH

x | 035 0.4 117 | 1550 : 088 @ 003 0.52 120 | 006 | 040 | 289 BH

G103 i 033 0.4 117 11814 @ 087  0.03 0.52 120 |"007 | 040 | 280 BH
v i 035 0.4 11.7 § 2023 © 001 @ 003 0.52 120 | 008 | 000 | 307 BH

Sy 055 0.4 117 1341 002 003 0.52 120 [ 005 | oo | 213 BH

x | 035 0.4 117 | 1824 : 088 @ 003 0.52 120 | 007 | 040 | 289 BH

S104 -oF 0.55 04 11.7 15.54 037 0.03 0.52 1.20 0.06 0.40 2.89 EBH
v 035 0.4 11.7 172030 @ 001 @ 0.03 0.52 120 | 008 | 000 | 308 BH

Sy 055 0.4 117 1348 002 003 0.52 120 [ 005 | o0 | 2004 BH

X 0.55 0.4 11.7 1147 10.22 0.03 0.52 1.20 0.04 041 2.82 BH

105 B3 0.4 117 12187 1021 ¢ 0.03 0.52 120|008 | 041 | 281 BH
v 035 0.4 11.7 172007 | 001 | 003 0.52 120 | 0.08 | 000 | 290 BH

Ay 053 04 11.7 13.27 0.02 0.03 0.52 1.20 0.05 0.00 222 BH

x | 035 0.4 117 | 1872 @ 872 @ 0.03 0.52 120 | 007 | 035 | 272 BH

S106 B2 0.4 117 17213 858 003 0.52 120|001 [ 034 | 260 BH
v 0.55 04 11.7 15.54 0.05 0.03 0.52 1.20 0.06 0.00 1.92 MH

Sy 055 0.4 117 17237 009 003 0.52 120 [ 001 | o0 | 200 BH

x | 035 0.4 117 | 1025 : 684 @ 0.03 0.52 120 | 004 | 027 | 235 BH

5107 -oF 0.55 04 11.7 10.27 6.97 0.03 0.52 1.20 0.04 0.28 2.38 BH
v 035 0.4 11.7 1035 7007 | 0.03 0.52 120 | 004 | 000 | 245 BH

Sy 055 0.4 117 1006 0.07 ¢ 0.03 0.52 120 | 004 | o0 | 253 BH

X 0.55 04 11.7 10.32 7.00 0.03 0.52 1.20 0.04 0.28 2.57 BH

108 B2 0.4 117 171020 600  0.03 0.52 120 | 004 [ 028 | 255 BH
v 035 0.4 11.7 17030 005 | 0.03 0.52 120 | 004 | 000 | 248 BH

Jy 055 0.4 117 771102 005 003 0.52 120 | 004 | o0 | 255 BH

x | 035 0.4 117 | 340 :© 800 @ 0.03 0.52 120 | 001 | 036 | 260 BH

S100 B3 0.4 11.7 172060 @ 010 . 0.03 0.52 120|008 | 037 | 264 BH
v 1035 0.4 11.7 1 626 | 008 @ 003 0.52 120 | 002 | 000 | 101 MH

Sy 055 0.4 117 1170270100003 0.52 120 [ 007 | oo |25 BH

Cizelge 4.8 : S110-S114 Kolon Hasar Durumu

x | 035 0.4 117 & 2207 | 1062 . 003 0.52 120 | 000 | 043 | 257 BH

§110 ok 0.55 04 11.7 13.12 10.58 0.03 0.52 1.20 0.05 0.42 2.57 BH
v 035 0.4 11.7 1468 | 004 | 003 0.52 120 | 006 | 000 | 141 MH

Sy 055 0.4 1.7 2140 0.06  0.03 0.52 120 | 008 | 000 | 195 MH

x . 035 0.4 117 : 1503 | 1028 : 003 0.52 120 | 006 | 041 | 264 BH

S111 032 0.4 11.7 1748 | 1027 0.03 0.52 120 [ 007 | 041 | 264 BH
v 035 0.4 11.7 1285 1 002 © 0.03 0.52 120 | 005 | 000 | 103 MH

Sy 055 0.4 11.7 10066 ¢ 0.01  0.03 0.52 120 | 008 | 000 | 2385 BH

X 0.55 0.4 11.7 17.58 10.28 0.03 0.52 1.20 0.07 041 2.64 BH

§112 i3 0.4 117 1508 1 1027 © 0.03 0.52 120 006 | 041 | 264 BH
< Uy 0 0.4 1.7 1202 1 002 0.03 0.52 120 | 005 | 000 | 103 MH
Sy 055 0.4 1171074 001 003 0.52 120 | 008 | 000 | 2385 BH

X 0.55 0.4 11.7 12.34 10.62 0.03 0.52 1.20 0.05 043 2.57 BH

S113 i3 0.4 117 23737 11061 ¢ 0.03 0.52 120 000 | 043 | 257 BH
v 035 0.4 11.7 1441 1 002 | 0.03 0.52 120 | 006 | 000 | 143 MH

Jy 055 0.4 11721200 001003 0.52 120 | 008 | 000 | 196 | MH

x . 035 0.4 117 : 2134 012 : 003 0.52 120 | 008 | 037 | 238 BH

§114 03 0.4 117 7312 1 a00 - 0.03 0.52 120 001 | 036 | 236 BH
v 035 0.4 11.7 636 | 008 @ 003 0.52 120 | 002 | 000 | 188 MH

-y i 033 04 11.7 18.10 0.05 0.03 0.52 1.20 0.07 0.00 1.79 MH
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Cizelge 4.9 : K101-K118 Kirig Hasar Durumu

- S it Kesme Faydal Beton
. ) Cepttesian | Bem || o || B e S22 | S4P2000| Hasar
Kirig Adi| Yon Dayanim Dayanim| p—p Ve .
= e | fm | T T a fam | P | Dwifom Ducuma
m m mPa t m m mPa
K101 T 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
= 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K102 X 0.70 030 11.7 12.09 0.03 0.67 1.20 0.00 0.50 2.86 BH
= 070 0.30 11.7 11.49 0.03 0.67 1.20 0.00 0.48 3.18 BH
K103 = 0.70 0.30 11.7 6.90 0.03 0.67 1.20 0.00 0.29 1.36 MH
-x 0.70 0.30 11.7 7.00 0.03 0.67 1.20 0.00 0.29 1.29 MH
K104 = 0.70 0.30 11.7 8.26 0.03 0.67 1.20 0.00 0.34 1.63 MH
= 0.70 030 11.7 823 0.03 0.67 1.20 0.00 034 1.62 MH
K105 T 0.70 0.30 11.7 6.92 0.03 0.67 120 0.00 0.29 120 MH
= 0.70 0.30 11.7 6.50 0.03 0.67 1.20 0.00 0.27 1.38 MH
K106 T 0.70 030 11.7 11.96 0.03 0.67 1.20 0.00 0.50 3.10 BH
= 0.70 030 11.7 12.40 0.03 0.67 1.20 0.00 0.52 279 BH
K107 X 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
= 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K108 = 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-x 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K100 = 0.70 0.30 11.7 12.05 : 0.03 0.67 1.20 0.00 0.50 2.59 BH
= 0.70 0.30 11.7 11.48 0.03 0.67 1.20 0.00 048 339 BH
K110 i 0.70 030 11.7 6.95 0.03 0.67 120 0.00 0.29 142 MH
= 0.70 0.30 11.7 7.02 0.03 0.67 1.20 0.00 0.29 1.18 MH
K111 T 0.70 0.30 11.7 8.30 0.03 0.67 1.20 0.00 0.34 1.68 MH
= 0.70 0.30 11.7 7.89 0.03 0.67 1.20 0.00 0.33 1.68 MH
K112 X 0.70 030 11.7 6.95 0.03 0.67 1.20 0.00 0.29 118 MH
= 070 0.30 11.7 6.97 0.03 0.67 1.20 0.00 0.29 143 MH
K113 X 0.70 0.30 11.7 11.96 0.03 0.67 1.20 0.00 0.50 327 BH
-x 0.70 0.30 11.7 12.38 | 0.03 0.67 1.20 0.00 0.51 2.95 BH
K114 = 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
= 0.70 030 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K115 Y 0.70 0.30 11.7 0.00 0.03 0.67 120 0.00 0.00 0.00 MH
-y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K16 v 0.70 030 11.7 10.27 0.03 0.67 1.20 0.00 0.43 1.60 MH
-y 0.70 030 11.7 933 0.03 0.67 1.20 0.00 0.39 3.61 BH
K117 i 0.70 0.30 11.7 901 0.03 0.67 1.20 0.00 0.37 242 MH
-\ 0.70 0.30 11.7 11.45 0.03 0.67 1.20 0.00 0.48 2.61 BH
K118 v 070 030 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
Cizelge 4.10 : K119-K134 Kirig Hasar Durumu

K119 Y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K120 v 0.70 0.30 11.7 11.87 0.03 0.67 1.20 0.00 049 0.99 MH
-y 0.70 0.30 11.7 1222 0.03 0.67 1.20 0.00 0.51 1.58 MH
K121 v 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-y 0.70 0.30 1.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K122 v 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K123 v 0.70 0.30 11.7 12.17 0.03 0.67 1.20 0.00 0.51 1.00 MH
-y 0.70 0.30 11.7 1233 0.03 0.67 1.20 0.00 0.51 1.27 MH
K124 ¥ 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-y 0.70 0.30 117 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K125 W 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
- 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K126 ¥ 0.70 0.30 11.7 1218 0.03 0.67 1.20 0.00 0.51 1.02 MH
-y 0.70 0.30 11.7 1233 : 0.03 0.67 1.20 0.00 0.51 1.26 MH
K127 Y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
v 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K128 v 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K120 Y 0.70 0.30 11.7 11 89 0.03 0.67 1.20 0.00 049 0.99 MH
-y 0.70 0.30 11.7 1224 ¢ 0.03 0.67 1.20 0.00 0.51 1.59 MH
K130 v 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K131 v 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
K132 ¥ 0.70 0.30 11.7 10.35 : 0.03 0.67 1.20 0.00 0.43 1.73 MH
-y 0.70 0.30 117 9.37 0.03 0.67 1.20 0.00 0.39 3.86 BH
K133 W 0.70 0.30 11.7 9.06 0.03 0.67 1.20 0.00 0.38 245 BH
-y 0.70 0.30 11.7 11.55 0.03 0.67 1.20 0.00 0.48 2.65 EH
K134 ¥ 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
-y 0.70 0.30 11.7 0.00 0.03 0.67 1.20 0.00 0.00 0.00 MH
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4.1.4 Kolon ve Kirislerin etki/kapasite oranlarimin kKarsilastirilmasi

Kolon (X)

> O @ RO N D >
> o ST Y N o

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.41 : Kolon (X) yoniinde r Degerleri Karsilastirmali Grafikleri

Kolon (-X)

d & & RIS N 0 > >
Q" O Q7 QO O O O & O N O D N R
MM M R A I M

® SAP2000 r *ideCAD r ®StadCAD r

Sekil 4.42 : Kolon (-X) yo6niinde r Degerleri Karsilastirmali Grafikleri

Kolon (Y)

4.00

2.00
0.00

Sy & @ RS N ) O W
GRS o ST RGN RN
e O I M A A A

® SAP2000 r *ideCAD r ®StadCAD r

Sekil 4.43 : Kolon (Y) yoniinde r Degerleri Karsilastirmali Grafikleri

Kolon (-Y)

4.00
2.00
0.00

55 & O > O QA OO N DD ™
Q7 Q7 Q7 QO O & O O O N O D N R
o o o o NGNS S o o o

) S

® SAP2000 r *ideCAD r ®StadCAD r

Sekil 4.44 : Kolon (-Y) yoniinde r Degerleri Karsilastirmali Grafikleri
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K101 K102 K103 K104 K105 K106 K107 K108 K109 K110 K111 K112 K113 K114

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.45 : Kiris (X) yoniinde r Degerleri Karsilastirmali Grafikleri

K101 K102 K103 K104 K105 K106 K107 K108 K109 K110 K111 K112 K113 K114

®* SAP2000 r *ideCAD r ®Stad4CAD r

NSRS ORIEAIEOR O O N ) D o)
D P P 5P P P P D B P

o Ao 3 OIS
N A A Y AY NV KV 9%
NS SR LR C R E g E gt O

> > <

® SAP2000 r ~ideCAD r ®StadCAD r

Sekil 4.47 : Kiris (Y) yoniinde r Degerleri Karsilastirmali Grafikleri

Kiris (-Y)

™
&

NIRGICAIRCIRCI SIS 00 0 i oy ARG

O 2N 4V 4>
PPy
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7 e ggRR

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.48 : Kiris (-Y) yoniinde r Degerleri Karsilastirmali Grafikleri
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Bina peryotlari, taban kesme kuvvetleri ve hasar durumlar ¢izelgelerde gosterildiyi

gibidir.

modl
mod?2
mod3

Cizelge 4.11 : Bina Periyotlar:

T
SAP200

0.25
0.19
0.18

T
idecAD

0.25
0.19
0.17

T
StadcAD

0.19
0.16
0.14

Cizelge 4.12 : Taban Kesme Kuvvetleri

Vix
Vty

Has.Dur.

Q
v(?‘
BN
148.83
148.83

Cizelge 4.13 : Hasar Durumlari

© Q
S qg?g &
44
B S o
CG CG GB

o1



4.2 Ornek 1. Y2/C3.5/S220/K3/D4/11.5

Tasarlamis oldugumuz 2. Yap1 6rnegimiz C3.5 beton, S220 ¢elik smiflarina sahip

malzemelerden ibaret olup, 3 kattan olusmakta ve 4. Deprem bolgesindedir. Diger bina

genel bilgileri ve degerleri asgidaki sekildedir. Yapmis oldugumuz bu oOrnekte

hesaplamalarda hem deprem sonrasi kullanim seklinde bina 6nem katsayisim1 I=1.5

alarak, hem de konut binalar seklinde I=1 alarak karsilastirmalar yapilmistir. Proje

isminden de goriildiigl gibi oncelikle 1=1.5 alarak karsilastirmalar yapilacaktir. I=1

hesaplamalariyla olusan karsilastirmalar 111

gosterilecektir.

Bina genel bilgileri:
Yapi Proje Ismi:
Kat Sayisi
Bina Yuksekliyi
Deprem Bolge Katsayisi (4,)
Deprem Yap1 Davranis Katsayis1 (Ry/R,)
Yap1 Onem Katsayisi (I)
Haraketli Yiik Katsayisi
Zemin Sintfi (T,/T})
Zemin Yatak Katsayisi (K,) (t/m3)
Zemin Emniyet Gerilmesi (t/m?)
X yoniinde binanin toplam uzunlugu
Y yoniinde binanin toplam uzunlugu

Bina Toplam Agirlig

ornek seklinde devam olarak

Y2/C3.5/S220/K3/D4
3

10.70 m (4m+3.70m+3m)
0.1

4

1.5

0.3

0.15/0.60

1548

12.9

21.85m

21.85m

801.08 t

Binanin katlara gore planlar1 izleyen sekillerde gdsterilmistir.
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Sekil 4.49 : 11 Ornek Zemin Kat Plani

Sekil 4.50 : 11 Ornek 1. Normal Kat Plani
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Sekil 4.51 : 1l Ornek Son Kat Plani

Ik &rnekte de dikkate aldigimiz gibi énemli olan tiim bilgi ve degerlerin, malzeme

ozelliklerinin, yiiklerin her li¢ programa diizgiin olarak aktarilmasidir.
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4.2.1 ideCAD Statik programina 11 6rnek proje bilgilerinin aktarilmasi ve

performans analiz sonuclari

Il Ornek binamiza goére tiim degerlerin ve yiiklerin ideCAD Statik programia

aktarilmasi gosterimi ilerleyen sekillerde oldugu gibidir.

ik | Analiz Ayarlari
g Proje Dizer

Genel Ayarlar

[+ “énetmelik kontrolleri

w Deprem yuku yontemi :
; o?_ I[ Ll TDY Segenekleri 2 L ’
i (& Esdeger yatay yikleri rijit diyaframin merkezine uygula
|’_'t"_’| Sistem Secenekleri " Mod birlestirme yantemi ile hesaplanan yatay yukleri rijit diyaframa uygula
.i Asamali Insaat Hesabi " Diyaframda ekzantrik moment yuklemesi ile tepki spektrumu cozuminu kullan
£8 Isi Yukleri -
ﬁ Deprem bdlgesi
QEI Temel - Zemin Eksantriste orani 0 (" 1.Bdlge
=, Yiik - Guvenlik Bina onem katsayisi ([} : 15 (" 2 Bélge
- . A Yapitipi katsayisi X (Kx) 1 (" 3.Bolge
-;{E Guglendirme s 4 Bolge
Yapitipi katsayisi Y (Ky) : 1 el
2 Diger A -
Zemin hakim periyodu [sn] (To) 05 | TEm AT
E Tasiyici sistem davranis katsayisi (R) X 4 0.1
- Tasiyici sistem davranis katsayisi (R} Y: 4
. = .
Sekil 4.52 : I, R,/R,,, Ay Degerleri
il
7 Proje  Duzen| Genel Avarl 5 - N
- enel Ayarlar Toprak birim agirligi : 18 i eprem yilklemeleri kullanildiginda zemin
E D ﬁ E ||£f| i . g ¢ [m] emniyet gerilmesini arttir :
»m- TDY Segenekleri Yatak katsayisi : 1548 [tffm?]
: Zemin emniyet gerilmesi 128 [tfm?] Biiyiitme orani 50 %
|S:I Sistem Segenekleri —
—_ | Davranis Spektrum Fonksiyonu
% Fonksiyon adi DsF1 Spektrum egrisi: TamE
ﬁ Spektrum garpani: 1 Iptal
g ® i
=, Zamin sinifi TA TB g :
fl | 010 030 e :
2l |z 015 0.40 =
— 2 g g g g
® 23 0.15 0.60 E
% 74 n.20 0.90 Sy, : : h
® Tl 015 06 ; i ; ;
animli | ‘ TA! I8 ' ' ! : :
" Belirli: 033 067 1 1.3 17 2 23 2,‘?
i Periyot [s]

Sekil 4.53 : Zemin Degerleri ve Zemin Sinifi Davranis Spektrum Fonksiyonu

i " Kat Genel Ayarlari
i1 Proje Dizer

M2 H H_{f Proje adi

o - I 2

g | i

? X

1SIMSIZ PROJE | Degistir | Tamam |

N Isim Kat Yiikseklk Iptel |
2 2 KAT Tlcm 300cm
1 1.KAT 400 cm IFcem
0 ZEMINKAT Ocm 400cm

Sekil 4.54 : Kat Yikseklikleri
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BB i0eCaD Static| statik Materyal Ozellikleri

Beton karakteristik cekme dayanimi : I B66.77 [tffmz]
Beton giivenlik katsayisi : I 1.5
k1 sabiti : I 0.91375

Egilme donatisi akma gerilmesi : 220 -

Etriye donatisi akma gerilmesi : 220 -

Sekil 4.55 : Malzeme Ozellikleri

Sekil 4.56 : Zemin Kat Plani

Sekil 4.57 : 1. Normal Kat Plani
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? X
—Materyal Tanimi :
Materyal adi : | C3.55220 \ml
Materyal tipi = |BETON ~] Lﬁl
Beton karakteristik basing dayanimi : | 3.5 -



Sekil 4.58 : Son Kat Plam

Farkli kolonlar olmasina ragmen yonlerine ve dairesel kolonlara gére donati dagilimi
ayni oldugundan farklanan kolonlara gore aplikasyon plani ve tiim donat1 dagilimlar

ayni olan kirislerden birinin 6rnek donati gosterimi asagidaki gibidir.

Sekil 4.59 : Kolon Aplikasyon Plani

Sekil 4.60 : Kiris Donati1 Dagilimi
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[k 6rnekte oldugu gibi doseme ve kirig boyutlari, onlara tesirde bulunan yiik degerleri

hepsinde ayni oldugundan 6rnek bir doseme ve kiris boyutlari, yiikleri sonraki

sekillerde gosterilmistir.

Daseme Ayarlari ? X
Dokular Doseme adi D7 Kalinlik : 18em
Ddseme rengi 5 Kot: 0cm
vasiar
Ddseme agisi: 0
Nervir
[v Egik désemenin referans aksini giz
Kaset
[v Désemeninigini boya
Statik
I Bilesik materyal kullan :
Sehim
IDEFAULT_MATERIAL (0.100) j [ Bilesik materyali ters gevir
Hasir Donati
Yapi Bil leri —Yikler
api Sllesenten Kaplama adi: IKuHanici Tanimli (0.212 tfim®) LI
Q- |KuHanici Tanimli (0.2 tfm?) LI
Sik kullanilanlar... 4 0K I Cancel |
Sekil 4.61 : Déseme Boyutlar1, Kaplama ve Hareketli Yiikii
—~ =
7,G=0[662 tf/m? e’j% G=0|662 tf/m?
-18/Q=0|2 tf/m? 1 d=18/Q=0)2 tf/m?

—

Sekil 4.62 : Déseme Toplam G ve Q yiiki

.|| Genel Ayarlar —Genel:
Yazilar Kiris adi:
. Genislik :
Yazi Tipleri
Yikseklik :
Statik/Betonarme
Kot:
Isi Parametreleri
Sag ug kotu :
Rijitlik Azaltilmasi Akiiftarama
Performans Analizi Renk:
Donatilar Cizgitipi:
|
Catlamis Kesit/Korozy... I

Sekil 4.63 : Kiris Boyutlar1
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Kirislere ilave yiik tesirde bulunmadgindan kiris ebatlarina gore hesapla kendi agirlig
olarak 25x60 kirislerde G=0.38 tf/m?  25x95 kirislerde G=0.60 tf/m?, 25x100
kirislerde G=0.63 tf/m? oldugu malum olur.

Sekil 4.64 : ideCAD. 1l Ornek Yap1 3D Goriiniim

Programa degerlerin ve yiiklerin aktarimindan sonra analiz ayarlar1 yapilir ve genel
analiz, performans analizine bakilir. Performans analiz sonuglar1 asagida oldugu

gibidir. Etki/Kapasite orani (r) degerleri 6rnek proje eklerinde bulunmaktadir.

Cizelge 4.14 : ideCAD. Il Ornek Yap1 Performans Sonucu

Yapl Performans Degerlendirmesi
Deprem Yiklemesi (+X Yani) GOGME X
Deprem Yiklemesi (-X Yéni) GOGME | X
Deprem Yiklemesi (+Y Yan) GOGME X
Deprem Yiklemesi (-Y Yani) GOGME [ X
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4.2.2 STA4CAD programina Il érnek proje bilgilerinin aktarilmasi ve

performans analiz sonuglar

ideCAD Statik programina aktarmis oldugumuz bilgi ve degerlerin, malzeme
siniflarinin, donat1 dagilimlarinin, yiik aktarimlarinin STA4CAD programinda da olan

ayn1 gosterimleri agagidaki sekillerde gdsterilmistir.

=R BEE

o
== 0 vapiFroje 1smi ¥2.C3 55220.K3.D4 |
o Ht
Ei Kat Sayisi = | ToserRey
22| ¥ Deprem Bolge Katsayisi Ao 0.1
e 50 YILDA ASILMA ORANI,
i pi Yapi i yisi Rx/Ry 4 %30 OLAN DEPREM DUZEYI 1=0.5
B3 —
=b1 Deprem Yapi Onem Katsayisi 1 o o DLAN DEPREM DUZEV! (=10
k - = d 215/.6 50 YILDA ASILMA ORANI,
? = ¥ Ta/tb  |-727-% || GLAN DEPREM DUZENI 1=15 |
fxi| | Harekethi Yiik Katsayisi n 0.3
S = 0 Konut ve is yerlerinde;
Deprem Yiikii Alt Yilksekligi  Hx/Hy (m) | [ e
= Zemin Yatak Katsayisi Ko (t/m3) 1548
Sl = 2 —— 7 i kullanilan yapilarda;
Zemin Emniyet Gerilmesi (t/m2) 12.9 Deprem sonras
| 1-1=1.0> Hemen kullanim
1T Hareketli Yiik Azaltma Katsayisi z 1 2-1=15 > Can giivenligi
Deprem Yiikii Eksantirisitesi o
3 e = 0.8 Sinema, spor ve Kiiltir merkezi;
Modal Analiz Min. Yiik Orani ] = | | 4-30.5> Bemen kullanim
Ust Kat no (TDY icin) 3 2-1=1.0 > Can giivenligi
Aplikasyon Kot Farki (m) o
0.5

Zemin gerilmesi deprem artirim orani

‘GUCLENDIRME PROJESI DEPREM STANDARDI: TDY2007 DIZAYN STANDARDI: TS500t

Sekil 4.65 : Yap1 Genel Bilgileri

W 1 ( kolem') C (kgicm?) MAZEVESNE %Klﬂls E2( kgiem®) C (kglem')  Celik (kglcm®) G (tmY
HIRIS_ Bl KOLON = !
285000 200 MDM (201000 35 | fiyk=2200kg/amz  ~|[2.5

Sekil 4.66 : Malzeme Sinifi

Sekil 4.67 : Zemin Kat Plam
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Sekil 4.69 : Son Kat Plani

Yonlerine ve dairesel olmasina gore farklanan kolonlarin donati dagilimlar1 ayni
oldugundan 6rnek kolonlarin donati yerlesimi plani ve tiim donati dagilimlari ayn1 olan

kiriglerden birinin 6rnek donati gosterimi izleyen sekillerdeki gibidir.
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STA4-CAD MEVCUT KOLON DONATISI DUZENLEME
By baslik govde
cm donatisi donatisi

30 50 3 |@j20 |1 |@|20

30 50 3 820 |1 @20 |

30 50 [3 |20 |[1 |B|20

40 0 (12 /8|20 [0 |B]0

40 0 [12 |@/20 [0 |@|0

50 30 [2 |@|20|(2 |@B|20 |@|10 |/|20 |/|20
50 30 |2 8|20 ||2 |@|20 |@|10 |/|20 |/|20
50 30 (2 @20 |2 |@|20 |B|10 /|20 |20

Sekil 4.70 : Ornek Mevcut Kolonlarin Donatisi

[—

STA4-CAD MEVCUT KIRIS DONATISI DUZENLEME
sol ust ilave m R, sag ust ilave
montaj
0 o | = 0 Yo |
R R e ——

sol alt lave

Mru=12.71 tm
Mra=9.55 tm
User key Korozyon Orany
DONATI CAPI DONATI ADETI % [0

o8] e8| ow0f[ez 0| 1| 2] 3| 4] corozyomoram
”_Mlﬂ_m!@_mlw_m!L'L‘LlLlil 0-100

Sekil 4.71 : Mevcut Kiris Donatisi
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Doseme ve kirislere gelen yiikleri gosterdiyimizde kaplama yiikii belli oldugundan

déseme sabit yiikiiyle beraber ilave yiik toplam1 ve kiris yiikleri bir sonraki sekillerde

oldugu gibidir.

<> 1. PLAK BILGISI

U — >
NANSFASANGTANAASSSNATANBAEFTAE o

P EP P EP P EP P ERREVERET SR EEY Y

Isd lsn\

348883 uum n&ﬁ &@ﬂmn@uﬁuuwﬁ 833

Iu

Je3IES
Cime

Hl
TUserkey |

e

0.662

1y
2y

18
0

1x
2x

=101

t/m2
t/m2
Alt aks /Rh
Plak yon opsiyonu

PLAK NO

D

G

Q

Sol aks /Rh
Sag aks /Rh
Ust aks /Rh

|Plak doseme- (karo kap. oda)

Déseme G ve Q Yiikii

Sekil 4.72

<%= 1. KIRIS BILGISI

m— >
~THASFCTAAFCANAFFIANATAAGTEH NS,
RARRITTIFBEPERRRESRE AR

5835508520030 5080082

0|28888828828288838888888888

Imlyh

[e

ofdHHEEAOANANNERORANAREERRE

60
0.38
E2/B1

cm
cm
t/m
cm
om
cm
cm
cm

kmiswo W 101
aksi/Rh
Ty

Sol ket

Sag kot cm
TuglaB/H cm
[“IKiris (sol kot = sag kot)

] PANEL

Sol uc:5101-Sag uc:5102

Kiris G Yiiki

Sekil 4.73
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Sekil 4.74 : STA4CAD. Il Ornek Yapi 3D Gériiniim

Tidm bina 6zelliklerini programa atadiktan sonra bilgi ve yiik degerlerinin diger
programla dogrulugunu ve ayni oldugunu denetledikten sonra genel analiz yapilir.
Sonug olarak performans analizinden bina hasar durumuna bakilir. Etki/Kapasite orani

(r) degerleri 6rnek projeye ait eklerde bulunmaktadir.

BINA PERFORMANS SONUCU:

Bina yatay yilk kapasite orani 1. kat : Vr/Ve=78.6/57.19=1.374
Plastiklesen kolon Ve orani=%63.8>%30 x

Gogme durumu, Giglendirme gereklidir. Can giivenligi X

Sekil 4.75 : STA4CAD. 11 Ornek Yap1 Performans Sonucu
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4.2.3 SAP2000 programina II érnek proje bilgilerinin aktarilmasi ve

performans analiz sonuglar

Her iki programda yapmis oldugumuz gibi bina genel bilgilerini, malzeme
Ozelliklerini, yiik tesirlerini ayni olarak SAP2000 programina da aktarmak ve yiik

dagiliminin ayn1 olduguna dikkat etmemiz gerekli.

Bina genel bilgileri

[ SAP2000 v18.1.0 gt 2
K, SAP2000 X Material Property Data X |
File Edit Vie|

¥ I_‘J ~ H % General Data

‘ = Material Name and Display Color c3s '
B X-ZPlat ' pe L

k Material Type Concrete
-

1Y Material Notes Modify/Show Notes...
=1
el
= Weight and Mass Units

\ Weight per Unit Volume 25 Tonf,m, C w
N
LM Mass per Unit Volume 0.2549
R
.4l
fa]
i___E Isotropic Property Data

*

= Modulus of Elasticity, E 20475901

O Poisson, U o2 ]
D‘ Coefficient of Thermal Expansion, A 9.900E-06 |
E Shear Modulus, G |853162.5

Other Properties for Concrete Materials
_l_“J Specified Concrete Compressive Strength, fc 356.9007

Sekil 4.76 : Beton Malzeme Ozellikleri

B sap2000 v18.1.0 3¢ Material Property Data X
File Edit Vie

| ‘/ H % General Data

= ~ Material Name and Display Color S220
v X o
* Material Type Rebar
-
13 Material Notes Modify/Show Notes...
=1
.
-t Weight and Mass Units
o Weightper UnitVoume [0 | T
S
LM Mass per Unit Volume 0

Uniaxial Property Data

RoA

X

it — ]
= Modulus of Elasticity, E 20394324,

D 0

D Coefficient of Thermal Expansion, A 1.200E-05

Shear Modulus, G |0

Other Properties for Rebar Materials
g,al Minimum Yield Stress, Fy 22433.756
fﬁ Minimum Tensile Stress, Fu 34670.35

\ Expected Yield Stress, Fye [22e3376 |

/
g Expected Tensile Stress, Fue 34670.35

Sekil 4.77 : Donat1 Malzeme Ozellikleri
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:)( Rectangular Section

Section Hame 530°50 oispsy coor [l
Section Notes Modify/Show Notes...
Dimensions Section
Depth (13) 0.3 b
1
wn (2) bs |
Ll .
3
-
. - -
Properties
Material Property Modifiers Section Properties...
+ | [C35 ~ Set Modifiers. Time Dependent Properties...

Sekil 4.78 : S30x50 Kolon Boyutlari, Donati Dagilimi

)‘: Rectangular Section

Section Name [s40%40 Display Color O
Section Notes Modify/Show Notes...
Dimensions Section
Depth (13} |”—‘ P
wiah (2) L fe 3 ol
3 -
1 e ° e
Properties
Material Property Modifiers Section Properties...
+ | |C35 ~ Set Modifiers. . Time Dependent Properties...

Sekil 4.79 : S40x40 Kolon Boyutlari, Donati Dagilimi

)( Rectangular Section

Section Name 550730 Display Color =
Section Notes Modify/Show Notes...
Dimensions Section
Depth (13) |lJ s | b
i 5 i
3 - L]
L] °
- o
Properties
Material Property Modifiers Section Properties..
+ | |C35 ~ Set Modifiers... Time Dependent Properties. .

Sekil 4.80 : S50x30 Kolon Boyutlari, Donati Dagilimi
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3¢ Circular Section X

Section Name 5D40 oispay color [l
Section Notes Modify/Show Notes...
Dimensions Section
Diameter (3 ) 0.4

Properties

Material Property Modifiers Section Properties...

+ | |C35 ~ Set Modifiers... Time Dependent Properties...

Sekil 4.81 : Dairevi SD40 Kolon Boyutlari, Donati Dagilim

I[deCAD ve STA4CAD programlarinda kirisin ddsemelerle beraber c¢alismasina
ragmen SAP2000’de doseme yiiklerini kirise aktarmamiz igin kirisleri tablali kesit
olarak hesaplayip kiris boyutlarini olusturmamiz ve doseme yiiklerini aktarmamiz
gerekli olacaktir. Tablali kiris hesabir 4.1.3’de olan hesapla ayni olacaktir. Bu

ornegimizde hesaplanmis olan tablali kiris planlar1 katlara asagidaki gibidir.

Sekil 4.82 : Zemin Kat Tablali Kiris Sistemi
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Sekil 4.83 : 1. Normal Kat Tablal Kiris Sistemi

Sekil 4.84 : Son Kat Tablali Kiris Sistemi
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Sekil 4.85 : SAP2000. 11 Ornek Yap1 3D Kolon Kiris Sistemi

4.1.3’de kiriglere yilik aktarilmasi kisminda yiiklerin kirislere kisa kenar iizerinde
Ucgen, uzun kenar iizerinde trapez yayili tesiri anlatilmistir ve hesap yontemleri

verilmistir. Ayn1 hesaplarla olusan yiik tesirleri katlara gore asagidaki sekillerdedir.

e e
Ty g
G=1 ‘. ! G=19] ‘ml &= m G=179 fml
g in e v sipan:

Bl
e ; e e
H
r e
cimge
e e e
g g sz

Sekil 4.86 : Zemin Kat Kirislere Aktarilacak G ve Q Yiikleri
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Sekil 4.87 : 1. Normal Kat Kirislere Aktarilacak G ve Q Yiikleri

Sekil 4.88 : Son Kat Kiriglere Aktarilacak G ve Q Yiikleri
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Sekil 4.86, 4.87, 4.88’de gosterilmis olan yiiklerin SAP2000 programinda kirislere
aktarilmis hali katlara gore asagidaki gibidir. SAP2000 programinda gosterilmis olan

yukler KN/m cinsindendir.

(5 e oot @ |

Sekil 4.90 : Zemin Kat Q Yk
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Sekil 4.92 : 1. Normal Kat Q Yk
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Sekil 4.93 : Son Kat G Yiku

Sekil 4.94 : Son Kat Q YUki
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Performans analizi ve hasar durumu

Bina degerlerinin aktarimi, yiik tesirlerinin ayarlanmasindan sonra genel analiz
sonucuna bakarak bina periyodlar1 belirlenir. Elde olunan degerlere, etkin yer ivme
katsayisina, bina dnem katsayisina, spektrum katsayisina gore hesaplamalar sonucu

deprem yuik etkisi bulunur ve bina uzunluguna gore dagitilir. Excel programinda

yapmis oldugumuz hesaplamalar gizelgesi izleyen sekildedir.

Cizelge 4.15 : Deprem Yiikii Hesab1

w1 375.51 w2 370.79 W 54.78 R
I=

TW= E0L08 23 Ta= 015 Tb= 0.60

Al= 0.1 Tx= 0.78 Ty= 0.61

Stx= 203 Sty = 247

Vix= 1353 Viy= 296,46

Fex

. . Wn = fn Wi o —net

Kat (n) Wn Hn Wn*Hn S« fin) ToWneHn) Lx FexLx
3 54.78 10.7 586.15 01z 888 11.85 4
2 370,79 17 855,08 0.58 140.66 2185 6.44
1 375.51 4 1502.04 030 74.00 21.85

F= 494327
Fey

. . . Win=Hn vy - Wi

Kat (n) Wn Hn Wn*Hn FiWn + Hn) Tiwneitn) Ly FexLx
3 54.78 10.7 586,15 01z 3515 59 59
2 370,79 .7 285508 0.58 171.. 2185 7.84
1 37551 4 1302.04 0.30 20,08 21.8%8 412

I= 494327
[} Frame Distributed Loads (Ex)

Sekil 4.95 : X yoniinde E, Deprem Y iiklemesi
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/5 Frame Disibuted Lonc )|

Sekil 4.96 : Y yoninde E,, Deprem Y tiklemesi

Deprem etkimesi analiz sonucu olarak X ve Y yonlerine gore olusan moment

diyagramlari agagidaki sekillerde gosterilmistir.

G+Q+E, Moment Diyagram1

Sekil 4.97 :
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Sekil 4.98 : G+Q-E,, Moment Diyagrami

Sekil 4.99 : G+Q+E,, Moment Diyagrami
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[ 75 Moment 3-3 Diagram (G-Q-Ey)

Sekil 4.100 : G+Q-E,, Moment Diyagrami

Kesitlerde olusan egilme momenti, artik kapasite momenti, eksenel kuvvet ve
hesaplamalar i¢in diger gerekli degerler kullanilarak Etki/Kapasite orani (r) hesaplanir.

Paragraf 3.2.1°de bildirilmis olan hesap yontemlerini kullanarak yapmis oldugumuz

]

Excel hesaplama c¢izelgesine gore kolon r degerleri

gosterilmistir.

Cizelge 4.16 : SZ01-SZ09 Kolon r Degerleri

Ma e o r T
Eleman . (G+0O£Ex] | SAP2000
ME-Md) (G OEy) MeMa ideCAD | Sta4CAD
X 6.08 1525 244 1.99
-X 4.82 16.13 2.67 2.46
Sz Y 10.13 22.27 1.92 1.86
¥ 10.17 19.59 1.78 2.02
X 4.62 16.17 3.39 3.36
-X 305 16.38 3.65 4.07
5202 Y 6.87 2547 2.83 1.93
=¥ 1.77 18.73 242 275
X 434 16.59 334 384
-X 5.65 15.93 203 2.61
SZ03 Y 6.88 2645 2.62 1.62
Y 9.78 19.26 2.18 2.50
X 891 37.30 4.15 324
X 8.52 39.10 4.34 4.21
Sz04 Y 5.59 11.66 2.19 1.535
¥ 5.54 10.42 1.88 3.64
X 5.80 15.97 2.62
-X 5.80 15.10 230
SZ05 Y 10.38 25.09 232
¥ 10.72 23.06 225
X 5.90 13.84 1.77
-X 5.53 1339 1.89
5206 Y 10.72 27.58 2.76
-Y 10.72 28.55 2.84
X 6.06 14.71 233
X 535 14.95 2.64
Sz07 Y 10.88 24.23 2.13
=¥ 10.88 27.25 5 2.36
X 3.56 15.59 3 428
-X 3.24 15.78 87 4.69
Sz08 Y 6.76 2259 334 320
Y 6.59 29.53 4.48 4.43
X 3.15 15.77 5.01 4.71
-X 4.32 15.36 3.56 397
szo9 Y 7.35 26.64 362 334
Y 7.20 30.00 4.17 4.68
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Cizelge 4.17 : SZ10-SZ18 Kolon r Degerleri

X 3.87 1541 3.08 3.87 295
X 3.40 15.84 4.66 4.39 4.90
SZ10 Y 6.15 2020 475 448 4.90
Y 5.49 30.87 5.62 549 424
X 5.95 1547 2.60 2.76 2.83
X 5.94 1434 241 2.14 1.67
Szl Y 10.50 20.50 2.81 2.83 1.79
¥ 10.78 20.50 274 2.75 1.85
X 6.69 14.50 217 217 1.72
X 5.15 1521 2 7
SI1 Y 10.66 211 2.
-Y 11.51 26.67 2
X 5.21 16.87 2.
-X 9.16 17.25 1.
Sz13 Y 0.04 12.53 1.
-¥ 8.55 11.15 1.
X 9.58 17.40 1
X 8.21 16.73 2.
SZ4 Y 045 12.76 1.
Y 8.88 11.40 1.
X 9.02 3448 3.
X 8.83 35.16 3
SIS Y 11.64 30.70 3.
¥ 11.21 30.78 3.
X 5.9 1544 2.
X 5.91 14.54 2.
SZ16 Y 10.74 20.60 2.
-¥ 10.74 28.27 2.
X 8.51 26.28 2.
X 8.52 26.89 3.
Sz17 Y 7.17 20.466 2
¥ 7.17 20.73
X 5.36 15.10
X 6.22 14.52
SZ18 Y 10.90 28.09
¥ 11.00 28.23

Cizelge 4.18 : SZ19-S726 Kolon r Degerleri

X 6.05 13.96 18 1.81
-X 4.94 14.73 65 2.22
Sz19 Y 10.84 26.75 15
-¥ 10.85 27.03 30
X 5.81 16.26 22
-X 8.12 16.58 80
S120 Y 6.62 11.23 46
Y 7.76 12.30 33
X 8.02 16.67 a6
-X 6.80 16.19 30
sz Y 6.64 1147 59
T 7.70 1247 A48
X 5.04 14.50 66
-X 6.24 13.97 15
Sz22 Y 11.07 28.70 .60
-¥ 11.01 28.96 .60
X 6.06 13.80 16
-X 5.37 14.60 43
SI23 Y 10.87 26.10 99
Y 12.12 26.10 88
X 8.59 38.00 442 03
-X 8.20 38.00 4.58 4.17
sz Y 5.04 10.30 2.04 1.87
T 5.17 10.18 1.97
X 8.80 38.22 43
X 9.28 37.02 4.00
Sz25 Y 5.29 1042 1.97
-¥ 531 10.36 1.95
X 5.01 14.60 201
-X 6.34 13.86 2.19
S126 Y 11.15 2740 246
-¥ 11.16 2742 246
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Kiris etki/kapasite oranlari izleyen ¢izelgelerde verilmistir.

Cizelge 4.19 : KZ01-KZ18 Kiris r Degerleri

Eleman e M Ma e :
(GenD)  (Mboie) | GeGEx | T | ideCAD | SiadCAD
- By 4 5 5
K0l % | sw  aw sa i | o s
: T ==
K22 % lwom s ise 1w
- 4 ¥ 2
i S R S
K0 % L ew aw om0
K205 % | s e ess iies
J 2 2
o 5 [oe h e
IR A AHA
208 5 | on ae nes e
Y 5 252 2
A A
c 5 5 2
K0 % | om 4 1550 1654
Y 2
U % D on e s s
T R AR
- M 2
M8 % L sw om0 sw 1se0
0 2
S A
: > ;
5 % e s e a0
= m > = 0 3
K5 % L se as nm s
7 ) 5 5 272
B AT AR
IR EAEARAL

Cizelge 4.20 : KZ19-KZ37 Kiris r Degerleri

n " ] 9
9 % | sw 1w yo  m i
0 Y| s 5o oo

y 2 582
N R TR
K2 Y | sw a0 so sw
K23 3 | Goo | 205 | sos | 355
K24 5| S isi 315 55
K25 3| 1070 o0 | sa0 000

i 4 2
K56 Ll 4 sr oo

r 4.4 5 5.62
K Y | s ss s a%
85| S 0 se0 43
K9 N |G iw  se s
K0 L 0% om s 1o
Y | oo a1 oo
2 3|00 os se0 oo
K28 N | G an s se

'3 gl
K4 L Sw ix sw
5 L | Sw e aw an |0

- 2
%6 L | wew sor 7n s ik

i 2 0.00
KN e se0 s oo | 0w
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Cizelge 4.21 : KZ38-KZ47 Kiris r Degerleri

K238 L | 00 i ses o0 | oo | oo
- ) 5 77 797 247
K29 3 | go0 jos ces | oo | o
K0 L | go 1w et | o | i
K24l o | e on 1 sn| ik | in
/ 4 45 52 0 28
K22 3| e o4 co1 sas | ted | i
7 5 55 2.2 02 0.08
K2 L | 0% 23 1ies ias | 0o | oo
i pl gl 70
K244 3 | g0 130 en 18| on | aa
K25 3 | g0 om 30 1ets| ior | 2o
4 2 2 15
KU v | s om0  7s0 rss| ise | on
; 2 3 745 245
K4 v | s im e o] ter | re:

Etki/Kapasite orani1 degerleri ve Cizelge 3.5 ve 3.6’da gosterilmis olan diger
formiillerle bulunan degerlerle karsilastirilarak hasar durumlart bulunur. Kolon ve

kirislerin hasar durumlar1 belirlenmesi asagidaki sekildedir.

Cizelge 4.22 : SZ01-SZ09 Kolon Hasar Durumu

Mevcut Beton
- Eksenel [ Kesme Faydah
Eolon [y Kolon Kesitler: Df;tm et | e | et D'i;‘““e Ny V, |SaP20m0| Hasar
At b By [ Ne 1A d d || | T Y
m m mPa t t m m mPa
X 0.5 03 33 21.00 1.27 0.03 0.47 0.65 0.40 0.79 2.51 GB
s701 ok 05 03 33 28.00 792 0.03 0.47 0.65 053 0.86 335 GB
v 05 03 35 T800 472 003 ! 047 : 065 | 053 | 051 | 220 | H
-y 0.5 03 33 21.00 1.82 0.03 0.47 0.65 0.40 0.20 1.93 BH
xS 0.3 03 33 61.00 8.00 0.03 0.47 0.65 1.16 0.87 3.50 GB
s700 Lk 05 03 35 57.00 8.00 0.03 0.47 0.65 109 0.87 4.15 GB
Ty 0.3 03 33 63.00 0.20 0.03 0.47 0.65 1.20 0.02 37 GB
-y 0.5 03 3.3 55.00 0.07 0.03 0.47 0.65 1.05 0.01 241 GB
o 05 03 33 43.70 8.28 0.03 0.47 0.65 0.83 0.90 3.82 GB
5703 Lotk 0.3 03 3.3 48.50 1.78 0.03 0.47 0.65 0.92 0.84 2.82 GB
¥ 0.5 03 335 4938 0.10 0.03 0.47 0.65 0.95 0.01 2.68 GB
-y 0.3 03 335 42.35 0.40 0.03 047 0.65 0.81 0.04 1.97 H
x 03 0.5 35 40.00 19.73 0.03 0.27 0.65 0.76 293 4.19 GB
s70q Lok 03 0.5 33 4135 ¢ 2040 0.03 0.27 0.65 0.79 231 4.59 GB
v .03 05 35 T2474 "072 " 003 027 . 065 | 085 | 008 | 200 | BH
-y 03 035 33 36.70 0.05 0.03 0.27 0.65 0.70 0.01 1.88 BH
] 0.3 03 3.3 23.42 7.81 0.03 0.47 0.65 045 0.85 2.71 H
§705 bk 0.5 03 335 1525 7.16 0.03 0.47 0.65 0.29 0.78 2.56 H
¥ 0.3 03 33 25.55 0.18 0.03 0.47 0.65 0.49 0.02 242 H
-y 0.5 03 35 13.11 0.47 0.03 0.47 0.65 0.25 0.05 2.15 IH
= 0.5 03 33 22.89 6.43 0.03 0.47 0.65 0.44 0.70 235 H
5705 hohinn 0 03 35 T2201 "600 003 ! 047 . 065 | 044 | 066 | 242 | H
¥ 05 03 335 28.50 0.10 0.03 0.47 0.65 0.4 0.01 2.57 H
-y 0.5 03 3.3 17.30 0.24 0.03 0.47 0.65 033 0.03 2.66 H
x 0.5 03 335 2314 7.15 0.03 0.47 0.65 0.44 0.77 243 H
5707 Lok 0.3 03 33 29.80 7.76 0.03 0.47 0.65 0.57 0.84 2.79 H
hd 05 03 35 3103 0.36 0.03 0.47 0.65 0.59 0.04 223 IH
-y 05 03 33 21.90 0.25 0.03 0.47 0.65 0.42 0.03 2.50 H
X 0.3 03 3.3 80.00 7.83 0.03 0.47 0.65 1.52 0.85 4.38 GB
s708 ok 05 03 33 7620 797 0.03 0.47 0.65 145 0.86 4.87 GB
Y. 0.3 03 3.5 80.77 0.13 0.03 0.47 0.65 1.54 0.01 334 GB
-y 0.5 03 33 75.53 0.01 0.03 0.47 0.65 1.44 0.00 4.48 GB
xS 0.3 03 33 7227 7.96 0.03 0.47 0.65 1.38 0.86 5.01 GB
§700 Lok 05 03 35 74.12 7.65 0.03 0.47 0.65 141 0.83 3.56 GB
¥ 0.5 03 33 75.86 0.10 0.03 0.47 0.65 144 0.01 3.62 GB
-y 0.5 0.3 3.3 70.53 0.22 0.03 0.47 0.65 1.34 0.02 4.17 GB
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Cizelge 4.23 : SZ10-SZ18 Kolon Hasar Durumu

X 5 0.3 3.5 73.76 7.68 0.03 0.47 0.65 1.40 0.83 3.08 GB
S710 0.5 03 35 76.59 8.02 0.03 047 0.65 1.46 0.87 4.66 GB
v 0.5 0.3 35 82.70 0.22 0.03 0.47 0.65 1.58 0.02 4.75 GB
-y 0.5 03 35 67.65 011 0.03 047 0.65 1.29 0.01 5.62 GB
X 0.5 0.3 335 31.92 1.713 0.03 0.47 0.65 0.61 0.84 2.60 H
§Z11 bk 0.5 03 35 23,30 6.86 0.03 0.47 0.65 045 0.74 241 ]]-I
v 0.5 0.3 33 23.40 0.39 0.03 0.47 0.65 0.45 0.04 281 H
- 0.5 0.3 3.5 32.02 0.49 0.03 0.47 0.65 0.61 0.05 274 H
x 0.5 03 35 15.50 7.07 0.03 047 0.65 030 0.77 217 m
sz L 0.5 0.3 33 25.14 7.61 0.03 0.47 0.65 0.48 0.82 295 ]]-I
i 0.5 03 35 15.09 0.28 0.03 047 0.65 0.29 0.03 2.60 H
- 0.5 0.3 335 25.55 026 0.03 0.47 0.65 0.49 0.03 232 H
X 0.2 0.2 3.5 30.75 $.42 0.03 0.17 0.65 220 3.78 324 GB
S713 0.2 02 335 27.23 $.71 0.03 0.17 0.65 1.95 3.01 1.88 m
v 0.2 0.2 3.5 23.90 0.15 0.03 0.17 0.65 .71 0.07 1.39 BH
-y 0.2 0.2 35 34.09 0.13 0.03 0.17 0.65 2.4 0.06 1.30 BH
X 0.2 02 335 24.11 $.82 0.03 0.17 0.65 1.72 3.96 1.82 GB
8714 b 02 0.2 35 29.09 831 0.03 0.17 0.65 208 3.73 204 GB
¥ 0.2 0.2 335 21.57 0.24 0.03 0.17 0.65 1.54 0.11 1.35 BH
-y 0.2 0.2 3.5 31.63 0.27 0.03 0.17 0.65 2.26 0.12 1.28 BH
x 0.5 04 35 3447 16.88 0.03 047 0.65 0.49 137 382 GB
§715 bk 0.5 0.4 3.5 36.38 17.40 0.03 0.47 0.65 0.52 141 3.98 GB
i 0.5 04 35 35.62 0.29 0.03 047 0.65 0351 0.02 341 GB
- 0.5 04 335 35.24 023 0.03 0.47 0.65 0.50 0.02 3.55 GB
X 0.5 03 35 2511 7.79 0.03 0.47 0.65 0.48 0.84 261 H
S716 0.5 0.3 335 15.62 7.10 0.03 0.47 0.65 0.30 0.77 246 ]]-I
b 0.5 0.3 3.5 2348 0.34 0.03 0.47 0.65 0.45 0.04 276 IH
-y 0.5 03 35 1725 036 0.03 047 0.65 033 0.04 2.63 H
X 0.4 04 335 22.42 12.63 0.03 0.37 0.65 0.40 1.30 3.09 GB
§717 bk 04 0.4 35 30.18 13.10 0.03 0.37 0.65 0.34 135 316 (_}E
¥ 0.4 04 335 19.40 0.18 0.03 0.37 0.65 0.35 0.02 2.88 H
-y 0.4 0.4 3.5 33.20 0.30 0.03 0.37 0.65 0.59 0.03 2.89 H
X 0.5 0.3 335 21.41 7.59 0.03 0.47 0.65 0.41 0.82 2.82 m
g718 bk 0.5 03 3.5 9.68 7.15 0.03 0.47 0.65 0.18 0.77 233 H
i 0.5 03 35 4.77 0.26 0.03 047 0.65 0.09 0.03 258 BH
¥ 0.5 0.3 335 26.32 018 0.03 0.47 0.65 0.50 0.02 2.57 H
.
Cizelge 4.24 : SZ19-S726 Kolon Hasar Durumu
X 0.5 0.3 335 22.59 6.80 0.03 0.47 0.65 043 0.74 2.31 H
5710 bk 0.5 03 35 29.05 7.40 0.03 047 0.65 0.55 0.80 208 IH
v 0.5 0.3 3.5 31.12 0.22 0.03 0.47 0.65 0.59 0.02 247 IH
-y 0.5 0.3 3.3 20.52 0.38 0.03 0.47 0.65 0.39 0.04 2.57 H
X 0.2 0.2 335 69.08 8.11 0.03 0.17 0.65 4.93 3.64 2.80 GB
§730 b 0.2 0.2 35 65.41 837 0.03 0.17 0.65 4.67 376 2.04 (_}B
v 0.2 0.2 33 7067 0.03 0.03 0.17 0.65 5.05 0.01 170 IH
-y 0.2 0.2 3.3 63.82 0.22 0.03 0.17 0.65 4.56 0.10 1.59 H
X 0.2 0.2 35 63.10 843 0.03 0.17 0.65 4.51 379 2.08 H
&731 b 0.2 0.2 35 66.91 8.060 0.03 0.17 0.65 4.78 362 238 H
v 0.2 0.2 33 68.51 0.28 0.03 0.17 0.65 4.89 0.13 173 BH
-y 0.2 0.2 3.3 61.50 0.09 0.03 0.17 0.65 4.39 0.04 1.62 BH
X 0.5 03 35 2227 7.28 0.03 047 0.65 0.42 0.79 2.89 IH
5700 b 0.5 0.3 3.5 14 08 6.81 0.03 0.47 0.65 0.29 0.74 2.24 ]1-[
v 0.5 0.3 3.3 21.87 0.32 0.03 0.47 0.65 042 0.03 2.50 IH
-y 0.5 03 35 15.38 0.15 0.03 047 0.65 029 0.02 2.63 IH
X 0.5 03 35 950 6.76 0.03 047 0.65 0.18 0.73 228 H
g703 L 0.5 0.3 33 20.97 7.38 0.03 0.47 0.65 0.40 0.80 272 H
¥ 0.5 0.3 3.3 7.18 0.18 0.03 0.47 0.65 0.14 0.02 2.40 BH
-y 0.5 03 35 2337 0.44 0.03 047 0.65 045 0.05 2.15 ji; |
X 03 0.5 3.5 36.81 18.63 0.03 0.27 0.65 0.70 2.11 4.42 H
<704 1E 0.3 0.5 33 36.28 18.67 0.03 0.27 0.65 0.69 2.11 4.58 H
v 03 0.3 3533178 0 033 : 003 : 027 : 065 | 061 [ 004 [ 204 | BH |
-y 03 0.5 3.5 4131 0.37 0.03 0.27 0.65 0.79 0.04 1.97 BH
X 0.3 0.5 33 35.00 18.80 0.03 0.27 0.65 0.67 213 4.34 GB
<725 1 03 0.5 335 36.88 18.50 0.03 0.27 0.65 0.70 2.10 4.0 GB
¥ 03 0.5 35 31.04 0.46 0.03 0.27 0.65 0.59 0.05 197 BH
-y 03 0.5 3.5 40.83 0.25 0.03 0.27 0.65 0.78 0.03 1.95 BH
X 0.5 0.3 33 21.40 1.36 0.03 0.47 0.65 041 0.80 2.01 H
<726 1 0.5 0.3 335 10.20 6.18 0.03 0.47 0.65 0.19 0.67 2.19 BH
¥ 0.5 0.3 35 764 0.41 0.03 047 0.65 0.15 0.04 246 BH
-y 0.5 0.3 35 2395 0.14 0.03 047 0.65 0.46 0.02 2.46 H

Kolon hasar durumlar1 Cizelge 4.22-4.24’de, Kiris hasar durumlari ise Cizelge

4.25-4.27°de gosterilmistir.
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Cizelge 4.25 : KZ01-KZ18 Kiris Hasar Durumu

- . L Kesme Faydah Bell:::
- 5 Copliie || Daem || o | P g 2502 | S4P2000| Hasar
Kirig Adt| Yon Davamm Dayamm| p—p' Ve :
n e | fim | Vo a & | fom | Po |Bndfoem Do
m m mPa t m m mPa
KzZo1 X 0.6 0.25 35 12.44 0.03 0.57 0.65 0.00 133 1.85 MH
- 0.6 025 35 9.64 0.03 0.57 0.65 0.00 1.03 2.78 BH
KZ02 b4 0.6 025 35 9.65 0.03 057 0.65 0.00 1.03 2.70 BH
-x 0.6 025 35 10.64 0.03 0.57 0.65 0.00 1.14 1.02 MH
KZ03 X 0.6 025 35 743 0.03 057 0.65 0.00 0.80 273 BH
—x 0.6 025 3.5 8.32 0.03 0.57 0.65 0.00 0.89 1.54 MH
zon X 06 . 025 | 35 930 003 057 | 065 . 000 | 100 | 277 | BH _
-x 0.6 025 35 10.28 0.03 0.57 0.65 0.00 1.10 2.08 BH
KZ05 X 0.6 025 35 1123 0.03 0.57 0.65 0.00 1.20 201 BH
-x 0.6 025 35 8.90 0.03 057 0.65 0.00 0.95 1.47 MH
KZ06 b4 0.6 025 35 213 0.03 057 0.65 0.00 0.98 1.04 MH
- 0.6 0.25 35 9.61 0.03 0.57 0.65 0.00 1.03 1.18 MH
KZ07 X 0.6 025 35 8.52 0.03 0.57 0.65 0.00 0.91 2.09 BH
=X 0.6 025 3.5 8.48 0.03 0.57 0.65 0.00 0.91 1.26 MH
I 06 © 025 | 35 1112 003 ' 057 | 065 | 000 | 119 | 279 | BH _
% 0.6 025 35 12.54 0.03 057 0.65 0.00 1.34 1.35 MH
KZ00 X 0.6 025 3.5 11.78 0.03 0.57 0.65 0.00 1.26 0.72 MH
-x 0.6 025 35 8.70 0.03 0.57 0.65 0.00 0.93 1.92 MH
KZ10 X 0.6 025 35 10.98 0.03 057 0.65 0.00 1.18 0.63 MH
X 0.6 025 3.5 11.53 0.03 0.57 0.65 0.00 1.24 1.09 MH
Kz 06 © 025 | 35 976 003 057 | 065 | 000 | 105 | 154 | MH
-x 0.6 025 35 10.63 0.03 057 0.65 0.00 1.14 1.14 MH
KZ12 X 0.6 025 35 9.75 0.03 0.57 0.65 0.00 1.04 1.75 M]'[
-x 0.6 025 35 11.39 0.03 0.57 0.65 0.00 1.22 3.01 IH
KZ13 X 0.6 025 35 795 0.03 0.57 0.65 0.00 0.85 1.96 MH
- 0.6 025 35 8.44 0.03 0.57 0.65 0.00 0.90 215 BH
KZ14 b4 0.6 025 35 11.22 0.03 0.57 0.65 0.00 1.20 1.21 MH
X 0.6 025 3.5 8.54 0.03 0.57 0.65 0.00 0.92 2.04 BH
N 06 © 025 | 35 1135 003 ' 057 | 065 | 000 | 122 | 154 | MH
-x 0.6 025 35 11.57 0.03 057 0.65 0.00 1.24 1.12 MH
KZ16 X 0.6 025 3.5 8.86 0.03 0.57 0.65 0.00 0.95 240 BH
-x 0.6 025 35 11.22 0.03 0.57 0.65 0.00 1.20 1.50 MH
KZ17 X 0.6 025 35 12.89 0.03 057 0.65 0.00 1.38 4.16 m
—x 0.6 025 3.5 1049 0.03 0.57 0.65 0.00 1.12 1.40 MH
Kzia X 06 . 0235 | 35 1200 003 057 | 065 | 000 | 129 | 171 | MH
-x 0.6 025 35 12.10 0.03 0.57 0.65 0.00 1.30 1.46 MH
. ..
Cizelge 4.26 : KZ19-KZ37 Kirig Hasar Durumu
Kz18 X 06 1 025 L 35 11057 003 | 057 L 065 L 000 | 113 | 163 | MH |
- 0.6 025 35 12.95 0.03 057 0.65 0.00 1.39 3.3 IH
K720 ¥y 0.6 025 3.5 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
-y 0.6 0.25 35 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
K721 ¥ 0.6 0.25 35 10.97 0.03 057 0.65 0.00 1.18 0.68 MH
-y 0.6 025 3.5 11.15 0.03 0.57 0.65 0.00 1.19 0.39 MH
ot 06 . 025 | 35 808 003 057 . 065 | 000 | 087 | 098 | MH
-y 0.6 025 35 8.19 0.03 057 0.65 0.00 0.88 058 MH
X723 ¥ 0.6 025 35 7.49 0.03 0.57 0.65 0.00 0.80 0.62 MH
-y 0.6 025 35 9.79 0.03 057 0.65 0.00 1.05 0.60 MH
K724 ¥ 06 025 35 o949 0.03 0.57 0.65 0.00 1.02 2.10 BH
-y 0.6 0.25 35 9.64 0.03 0.57 0.65 0.00 1.03 1.26 MH
K725 ¥ 0.6 025 35 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
-y 0.6 025 3.5 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
Xz ot 06 025 | 35 © 000 003 ' 057 . 065 | 000 | 000 | 0.00 | MH
-y 0.6 025 35 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
X727 ¥ 0.6 025 3.5 8.83 0.03 0.57 0.65 0.00 0.95 1.57 MH
-y 0.6 025 35 6.38 0.03 057 0.65 0.00 0.68 133 MH
K728 ¥ 06 025 35 1039 0.03 0.57 0.65 0.00 111 0.56 MH
-y 0.6 025 3.5 10.57 0.03 057 0.65 0.00 1.13 0.62 MH
K729 ¥ 0.6 025 35 7.94 0.03 0.57 0.65 0.00 0.85 130 MH
-y 0.6 025 35 911 0.03 0.57 0.65 0.00 0.98 147 MH
Xz ot 06 | 025 | 35 ' 1610 ' 003 ' 057 ' 065 | 000 | 173 | 125 | MH |
-y 0.6 025 35 15.97 0.03 057 0.65 0.00 171 1.19 MH
X731 5 0.6 025 3.5 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
-y 0.6 025 3.5 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
Kz32 ¥ 0.6 0.25 35 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
-y 0.6 025 3.5 0.00 0.03 057 0.65 0.00 0.00 0.00 MH
K3 et 06 025 . 33 | 890 003 0357 . 065 . 000 | 095 | 138 | MH |
-y 0.6 025 35 6.55 0.03 .57 0.65 0.00 0.70 137 MH
K734 ¥y 0.6 025 3.5 10.24 0.03 57 0.65 0.00 1.10 1.15 MH
-y 0.6 025 35 1041 0.03 057 0.65 0.00 1.12 1.14 MH
KZ35 ¥ 0.6 025 35 8.02 0.03 |57 0.65 0.00 0.86 122 MH
-y 0.6 0.25 35 8.93 0.03 .57 0.65 0.00 0.96 1.23 MH
KZ36 ¥ 0.6 025 35 15.82 0.03 0.57 0.65 0.00 170 149 MH
-y 0.6 025 3.5 15.83 0.03 .57 0.65 0.00 1.70 1.46 MH
K237 bt 06 . 025 . 35 ' 000 003 57 L 065 1 000 | 000 | 000 | MH |
-y 0.6 025 35 0.00 0.03 .57 0.65 0.00 0.00 0.00 MH

82




Cizelge 4.27 : KZ38-KZ47 Kiris Hasar Durumu

KZ38 ¥ 0.6 0.25 35 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
-y 0.6 0.25 35 0.00 0.03 5 0.65 0.00 0.00 0.00 MH
KZ30 ¥ 0.6 0.25 35 10.92 0.03 5 0.65 0.00 1.17 227 BH
-y 0.6 0.25 35 10.75 0.03 5 0.65 0.00 115 2.57 BH
KZ40 ¥ 0.6 0.25 35 7.88 0.03 5 0.65 0.00 0.84 237 BH
-y 0.6 0.25 35 1.67 0.03 5 0.65 0.00 0.82 1.77 MH
KZ41 ¥ 0.6 0.25 35 15.56 0.03 5 0.65 0.00 1.67 1.89 MH
-y 0.6 0.25 35 15.77 0.03 5 0.65 0.00 1.69 1.78 MH
KZ42 ¥ 0.6 0.25 35 16.42 0.03 5 0.65 0.00 176 1.40 MH
-y 0.6 0.25 35 12.51 0.03 5 0.65 0.00 134 1.64 MH
K743 v 0.6 0.25 33 15.18 0.03 0.57 0.65 0.00 1.63 1.02 MH
-y 0.6 0.25 33 18.19 0.03 3 0.65 0.00 195 0.93 MH
KZ44 v 0.6 025 33 13.14 0.03 L5 0.65 0.00 141 2.99 BH
-y 0.6 025 33 12.97 0.03 0.57 0.65 0.00 1.39 2.76 EBH
KZ45 v 0.6 0.25 33 8.02 0.03 3 0.65 0.00 092 243 BH
-y 0.6 0.25 33 §.91 0.03 L5 0.65 0.00 095 1.94 MH
KZ46 v 0.6 025 33 16.90 0.03 0.57 0.65 0.00 181 1.26 MH
-y 0.6 025 33 14.17 0.03 3 0.65 0.00 1.52 1.86 MH
KZ47 v 0.6 025 33 11.35 0.03 3 0.65 0.00 122 245 BH

-y 0.6 025 35 11.68 0.03 0.57 0.65 0.00 125 1.64 MH

* SAP2000 r *ideCAD r ®StadCAD r

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.102 : Kolon (-X) yo6niinde r Degerleri Karsilastirmali Grafikleri
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Kolon (Y)

N DXL OANDDOINNDFTHDOND DO NN Y MO
FEFTETFTITETIFTETYFTEFTETFTFTETYFETFTHTETHYHTHY

® SAP2000 r =~ ideCAD r ®StadCAD r

Sekil 4.103 : Kolon (Y) yoniinde r Degerleri Karsilagtirmali Grafikleri

Kolon (-Y)

YN VO 0 0N DD O YNV DY Y OAN DO O N NV ,H”M SN O
Q O O O O O O O QO o N N N NN NN NN N O O N O S Oy
E&FTITFFTETETITYFFFTETETTYYFYFTHTETET Y Y

® SAP2000 r *ideCAD r ®StadCAD r

Sekil 4.104 : Kolon (-Y) yoniinde r Degerleri Karsilagtirmali Grafikleri

5 4 O > O B A @ O O DA DD H OB o N W@ O
FEFPFFFLPLPILPP PP ee

* SAP2000 r *ideCAD r ®Stad4CAD r

Sekil 4.105 : Kiris (X) yoniinde r Degerleri Karsilagtirmali Grafikleri
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Kiris r degerlerinin grafik karsilastirilmasi.

s
Py

P S P S P D D Y N D N O W0
UANURUSN UGN UGN RN N N R N SR N S AN gl

N4
® StadCAD r

® SAP2000 r = ideCAD r

Sekil 4.106 : Kiris (—X) yoniinde r Degerleri Karsilastirmali Grafikleri

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.107 : Kiris (Y) yoniinde r Degerleri Karsilastirmali Grafikleri

N
N
x

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.108 : Kiris (-=Y) yoniinde r Degerleri Karsilastirmali Grafikleri
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Bina peryotlari, taban kesme kuvvetleri, hasar durumlan c¢izelgeleri uygun sirayla

asagida gosterilmistir.

Cizelge 4.28 : Bina Periyotlar:

modl
mod2
mod3

-
SAP200

0.78
0.61
0.54

idecAD

0.74
0.55
0.52

T
StadcAD

Cizelge 4.29 : Taban Kesme Kuvvetleri

Vix
Vty

O
FPQQ
S
C)

| ST
SO e
[s RIS

%]

I La
(93

A
s
&

228.75

268.29

Cizelge 4.30 : Hasar Durumlari

Has.Dur.

(8] Q
& 5 &
Q 2 T
(.;?‘ s (;u
GB GB GB
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4.3 Ornek 111. Y2/C3.5/S220/K3/D4/11

Ornek II’de anlatilmis oldugu gibi éncelikle Paragraf 4.2°de yapmi deprem sonrasi
hemen kullanima ait ederek bina O6nem katsayisinin 1=1.5-e beraber oldugu
hesaplamalarla karsilastirmalar yapildi. Ornek 111’de ise aym dzelliklere sahip yapiy
konut binalar seklinde bina 6nem katsayisini I=1 olarak hesaplayip karsilastirmalar
yapilmigtir. Ornek 11’de yapilmis olan ayni bina oldugundan malzeme &zellikleri,

kolon ve kiris donat1 dagilimi, doseme ylikleri de§ismemistir.

Bina genel bilgileri:

Yapi Proje Ismi: Y2/C3.5/8220/K3/D4
Kat Sayis1 3

Bina Yuksekliyi 10.70 m (4m+3.70m+3m)
Deprem Bolge Katsayisi (4;) 0.1

Deprem Yap1 Davranis Katsayis1 (Ry/R,) 4

Yap1 Onem Katsayisi (I) 1

Haraketli Yiik Katsayisi 0.3

Zemin Sinifi (T,/Ty) 0.15/0.60

Zemin Yatak Katsayisi (K,) (t/m3) 1548

Zemin Emniyet Gerilmesi (t/m?) 12.9

X yoniinde binanin toplam uzunlugu 21.85m

Y yoniinde binanin toplam uzunlugu 21.85m

Bina Toplam Agirlig 801.08 t
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Kat planlari, kolon ve kiris donat1 dagilimlari, doseme kaplama ve hareketli yiikleri,
kiriglere etkiyen doseme yiikleri, tablali kiris sistemleri 4.2’de ayrintili olarak
gosterilmistir. Diger karsilagtirmalarda oldugu gibi ilk olarak ideCAD Statik ve
STA4CAD programlarina degerlerin aktarimi ve performans sonuglari, daha sonra I=1
beraber oldugu hesaplamalarla bulunan deprem etkisi, etki/kapasite oranlari, hasar

durumlar hesab1 asagida sekil ve cizelgelerde oldugu gibidir.

4.3.1 ideCAD Statik programina III 6rnek proje bilgilerinin aktarilmasi ve

performans analiz sonuglari

iH Analiz Ayarlari ? X

H Proje Dz

B Genel Ayarlar [v Yénetmelik kontrolleri

inDEEIA 5 v

: 0?— H S ||| TDY Secenekleri LTI

g (8 Esdegeryatay yukleri rijit diyaframin merkezine uygula

Ej Sistem Segenckleri " Mod birlestirme yontemi ile hesaplanan yatay yukleri rijit diyaframa uygula

QE Asamali Insaat Hesabi (" Diyaframda ekzantrik moment yiiklemesi ile tepki spektrumu ¢éziimini kullan

%. Isi Yalderi = -

§ B — Deprem bélgesi

QEII Temel - Zemin Eksantriste orani : 0 (" 1.Bolge

B Yiik - Giivenlik Bina dnem katsayisi () 1 (" 2 Bolge

- Arraf (" 3.Bolge
Yapitipi kat: X (Kx) 1

'P{E (F) ——— Guglendirme A & 4 8ol

@ Yapitipi katsayisi Y (Ky) 1 g

— Diger 5

Zemin hakim periyodu [sn] (Ta) : 05 [ Tanimii Ao:

% Tasiyici sistem davranis katsayisi (R) X: 4 0.1

Bl @ Tasiyici sistem davranis katsayisi (R} Y: 4

Sekil 4.109 : I, R,/R,, A, Degerleri

ideCAD Statik programina aktarilmis olan diger bina genel bilgileri ve degerlerin
gosterimi ile ilgili sekiller paragraf 4.2.1’de verilmistir. Bina performans sonucu

asagidaki ¢izelgeye uygundur.

Cizelge 4.31 : ideCAD. 111 Ornek Yap1 Performans Sonucu

Yapi Performans Degerlendirmesi
Depram Yaklemesi (+X Yand) GOCME X
Deprem Yiklemesi (-X Yand) GOCHE X
Deprem Viklemesi (< Y610) GOCHE X
Deprem Yidemesi(YYord) | GOQME ' X
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4.3.2 STA4CAD programina I1II 6rnek proje bilgilerinin aktarilmasi ve

performans analiz sonuglari

ke eE] RN EEEEERE BEER EEE

@ <0 VAPI GENEL BILGILERI
o
== | Yo Proje tomi ¥2.C3_55220.K3.D4 ‘
== Kat Sayisi 3 Userkey |
E_ Deprem Bélge Katsayisi Ao |01
?g prem Yapi yisi  Rx/Ry 4 Kat sagsi e
_sity| | Deprem Yapi Gnem Katsayisi 1 |1 o
? Spektrum Karekteristik Peryodu  Ta/Tb -15/.6
75"5 Hareketli Yiik Katsayisi n |0.3
Deprem Yiikii Alt Yiiksekligi  Hx/Hy (m) 0
;g’_.; Zemin Yatak Katsayisi Ko (t/m?) |1548 prigi
‘Zemin Emniyet Gerilmesi (t/m2) 12.9 BAP L
d b
1 | Hareketli ik Azaltma Katsayisi az 1
i Deprem Yiikii Eksantirisitesi °
- Modal Analiz Min. Yiik Orani s |[0-8
st Kat no (TDY icin) 3
Aplikasyon Kot Farki (m) 0
Zemin gerilmesi deprem artirim orani 0.5 PERFORMANS ANALIZ OPSIYONU
GUCLENDIRME PROJESI  DEPREM STANDARDI: TDY2007  DIZAYN STANDARDI: TS500t

Sekil 4.110 : Yap1 Genel Bilgiler

STA4CAD programinda gdsterilmis olan diger bina genel bilgileri, yiik tesirleri, kolon
ve kirislere donati1 dagilimi ve diger degerlerin gosterimi ile ilgili sekiller paragraf

4.2.2°de verilmistir. Bina performans sonucu asagidaki sekille uygundur.

BINA PERFORMANS SONUCU:

Bina yatay yilkk kapasite orani 1. kat : Vr/Ve=78.6/38.12=2.062
Plastiklesen kolon Ve orani=%40.3>%30 =

Gogme durumu, Giglendirme gereklidir. Can givenligi

Sekil 4.111 : STA4CAD. 111 Ornek Yap1 Performans Sonucu
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4.3.3 SAP2000 programina III 6rnek proje bilgilerinin aktarilmasi ve

performans analiz sonuclari

Bina genel bilgileri, malzeme 6zellikleri, kolon kiris boyutlar1 ve donati dagilimlari,

tablali kiris sistemi, kirislere aktarilan doseme yiikleri degismediginden tiim veri

sekilleri paragraf 4.2.3’de olanlarla aynidir.

Performans analizi ve hasar durumu

Bina onem katsayis1 degistiginden binaya etkimekte olacak deprem yiikleri hesabi

degisecektir. Uygun deprem ylikii hesabi ¢izelgesi, yiik tesirleri ve buna gore binada

olusan moment diyagramlari asagidaki cizelge ve sekillerde oldugu gibidir.

Cizelge 4.32 : Deprem Yiikii Hesab1

Wl= 373351 Wi= 370.79 Wi= 54.78 R= 1
I 1
TWw=  E0LOE Z3i Te= 015 Th= .60
Al= i1 Ix= 0.7 Ty= 0.61
Six= 203 Sty = 247
Vix= 16135 Viy= 197.64
Fex
R ) . Wn = Hn Vi o rneHn
Kat (n) Wa Hn WntHn Swn * S ownem Lx Fex/lx
3 54.78 1.7 586.15 012 1925 1185 162
2 370.7% 7.7 |2855.08 0.58 93, 21.85 .29
1 75.51 4 1502.04 030 493 2185
3= 494327
Fey
] ] ] Wn e+ Hn Viy = Whekn
Katin}) | Wan Hn | Wo*Hn S(Wn « ) Y S iwnen) Ly Fex/Ls
3 54.78 10.7 | 586.15 012 2343 59 387
70.79 1.7 285508 0.58 114,15 2185
1 37551 4 150204 030 6005 2185
3 494327
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VWY 7 v
NV SO S
%Ww%%&/l \
’%w@éb//ﬁ'/‘/‘¢%

Sekil 4.112 : X yoninde E, Deprem Yklemesi

Sekil 4.113 : Y yo6ninde E,, Deprem Y Uklemesi
91

Deprem etkisinden sonra yapilan analiz sonucu yonlere gére moment diyagramlari

izleyen sekillere uygundur.



Sekil 4.114 : G+Q+E,, Moment Diyagrami

|35 Moment 3-3 Diagram (G+Q-E9) |

V‘P N —
Vara AV

A VAT o/ ¥
AR
Wi ‘h.

O

: G+Q-E, Moment Diyagram1

Sekil 4.115
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Sekil 4.116 : G+Q+E,, Moment Diyagran

|75 Moment 3-3 Diagram (G+Q-Ey)

Sekil 4.117 : G+Q-E,, Moment Diyagrami
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Kesitlere gelen moment ve kuvvetler karsilifi hesaplanan etki/kapasite oranlari

cizelgesi asagidaki sekildedir.

Cizelge 4.33 : SZ01-SZ09 Kolon r Degerleri

Ma e : r r
Eleman . [G+C+Ex) SAP2000
MM mibien | agenta | 192CAD | Stad4caD
X 5.35 8.92 1 1.32
-X 6.09 10.65 1 1.64
Sz01 Y 10.17 15.66 1 1.24
-Y 10.91 16.04 1.47 1.1¢ 1.35
X 37 10.37 2.80 2. 2.24
-X 5.19 10.77 2.08 2 2.72
Sz02 Y 734 18.10 1 1
=Y §.82 15.62 1 2
X 4.47 11.16 2 2.
X 5.59 10.50 1. 1.7
SZ03 Y 8.77 18.83 1 1.0
-Y 9.89 15.93 1. 1.
X 8.97 24 56 2 2.
-X 10.31 26.35 2. 2.
SZ04 Y 513 8.10 1 1.0
=Y 6.47 6.79 1 1.
X 538 10,45 1 1.7
X 6.06 992 1 1.
SZ0S Y 10.20 17.05 1. 1.0
-Y 10.88 15.03 1. 1
X 5.35 7.74 1.
-X 6.09 6.84 1.
5206 Y 10.17 19.47 1 1.21
Y 10.91 20.00 1.89 1.20
X 538 9.67 1.586 1.2
X 6.06 10.46 1.76 1
Sz07 Y 10.20 15.64 1.42 1.
=Y 10.88 18.66 1.58 1.
X 34 10.00 2.85 2
X 37 10.38 312 3
Sz08 Y 6.46 13.90 213 2.
-Y 6.76 20.30 2.96 1.
X 333 10.57 314 3.2
-X 3.67 10.16 2.64 22
Sz09 Y 6.46 1428 223 2
=Y 6.80 21.11 3.12 1.

Cizelge 4.34 : SZ10-SZ18 Kolon r Degerleri

X 3.55 10.18 2.87 2.58 1.97
-X 3.55 10.62 2.93 3.15
Sz10 Y 5.04 19.20 3.00 3.32
-Y 5.94 21.08 3.69 2.83
X 5.36 10.49 1.84 1.89
-X 6.08 936 1.43 1.11
szi1 T 10.18 19.65 1.88 1.19
-Y 10.90 19.66 1.84 1.23
X 5.42 9.54 1.45 1.15
-X 5.42 10.25 1.90 1.84
sz12 Y 10.24 18.00 1.54 1.46
-Y 10.24 15.68 1.40 1.60
X 8.75 11.18 1.60 1.25
-X 8.75 11.40 1.17 1
Sz13 Y 8.75 835 0.93 0.
-Y 8.75 7.25 0.93
X 8.10 11.70 1.21
-X 8.10 11.03 - 1.48
Sz14 Y 8.10 §.87 - 0.98
-Y 8.10 741 0.98
X 8.61 22.85 2.45
-X 8.61 2353 2.51
SZ15 Y 10.85 2575 2.27
-¥ 10.85 25.83 2.30
X 5.52 1044 1.89 1.91
-X 5.52 9.53 1.73 1.52
sz18 Y 10.34 19.70 1.91 1.87
-Y 10.34 19.80 1.01 1.87
X 8.06 15.28 1.90 1.76
-X 8.34 18.00 216 2.06
sz17 Y 8.06 13.54 1.68 1.70
-Y 8.34 13.63 1.63 1.68
X 5.60 10.15 1.81 1.67
-X 5.84 9.58 1.64 1.43
Sz18 T 10.42 16.65 1.60 1.23
-Y 10.66 16.90 1.59 1.22
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Cizelge 4.35 : SZ19-S726 Kolon r Degerleri

X 5.39 9.17 1.70 1.46 1.20
X 5.39 9.94 1.84 1.77 1.48
5719 Y 10.21 15.02 1.56 1.43 1.65
Y 10.21 18.13 1.78 1.53 1.46
X 7.57 10.78 1.42 1.48 1.41
X 8.13 11.10 1.37 1.26 1.55
S220 Y 1.57 733 0.97 0.97 1.29
-¥ 8.13 8.26 1.02 0.97 1.01
X 7.39 11.18 1.51 1.30 1.55
X 1.75 10.70 38 1.53 1.39
szl Y 7.39 1.50 1.01 1.06 1.19
Y 1.75 8.38 1.08 1.06 0.94
X 5.59 0.82 1.76 1.77 1.45
X 5.85 0.20 1.57 1.43 1.23
S122 Y 1041 19.10 1.83 1.73 1.34
-Y 10.67 10.34 1.81 1.73 1.29
X 5.38 9.06 1.68 1.44 3
-X 5.38 0.86 1.83 1.62
5223 Y 10.20 15.43 1.51 1.33
-Y 10.20 15.26 1.50 1.25
X 8.33 23.34 2.80 2.69
X 8.33 23.47 2.82 2.78
Sz24 Y 71.57 6.82 0.90 1.24
Y 7.57 6.78 0.90 1.21
X 845 25.50 3.02 2.80
-X 8.45 25.21 298 2.65
S225 Y 4.94 6.62 1.3 1.29
Y 4.04 6.47 1.26
X 5.57 0.84 1.66
X 5.87 9.11 1.47 1.17
S126 Y 10.39 18.25 .16 1.35 1.14
Y 10.69 18.27 1.71 1.47 1.21

Kiris r degerleri hesaplar1 Cizelge 4.36-4.38’de verildigi gibidir.

Cizelge 4.36 : KZ01-KZ18 Kiris r Degerleri

;
Eleman MaMd[]Mk- G+EzEx Sarcrin(r ineCAn SHadCAD
kzol T | §U2 10w | ioe | s
kzox T | 9 e | ie |
— 2 222
kzos %) 700 | e | s
o % [ uETLT
e 4 4.2 2.0 2.0
I A A
kzos T | TS D | am | o
k207 % | S5e  uim | iee | i
= = =5 57
Kzos ; 181 _?s?g 13:3-61 1 2¢ 1|Lw
> = —
R S i s
kzio T | 0 i | o )
kzn TP e | o >
kziz % | 33 ghe| o | &
' 2 S »
K213 % | ghr  qaas | tes | 1o
4 5 52 .l
Kz %) 2 Sse | 1o | s
z 0. o
kzis L | 93 e | o =
> = —
IR A
k217 % T ese | aw | i
kzis L | 27 T3 | aue | i




Cizelge 4.37 : KZ19-KZ37 Kiris r Degerleri

z 52 45 3 D
k219 T | 735 yee | 2ae | e
xkz20 L | 1070 oo | 000 | oo
i I S rERE Tt R RV
k222 L | S5 foso | 1ae | ose
- 4 o 26
k223 L | 530 oo | 10s | iis
xkz2a L | oo | ahe | s
xkz2s L | 1070 oo | 000 | oo
xkz26 L | 1070 ooo | o000
Y k] c
xz27 L | 31 Yol o
xkzzs | 20 S| o
k220 L | 001 oo
K230 % | Seo  eas
xz31 | 1000 oo
X232 | 1070 o0 :
xz3s | oon o S0 o)
3 525 2 1 30
K734 | 350 S o e
k235 | 230 2o | 1a0 | oo
F 5 3 0 &
kzss L | 25 ama | e | e
k237 L | 1070 o000 | 000 | oo

Cizelge 4.38 : KZ38-KZ47 Kiris r Degerleri

KZ% v |10 oo | ooo | oo | oo
K29 v oo ni| e | re | oo
KOy | s sos | oss | oo | oes
( 2 0.95 1.89 0.9
Kz4l Et g 15 lglf}‘oi II_?S II TE !f:_7_5t
; 2 3 22 0.72
K22y | om0 oss| i | 1o | os
1 2 0.70 1.66 0.73
KZ43 Et :g} g‘lﬁ-g f:.ISSI :E; :“4
; 59 19 06 0.0
K24y | s e | ves | e | o
K4S v | ese oo | | i | oo
r . 7 26 0.72
KUy | gas s | i | e | s
7 : 2 77 63 0.82
KTy | 73 e e | o | oe
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Etki/kapasite oranlari, moment, kuvvet degerleri karsilastirilmasina uygun gelen hasar

durumlar1 sonuglar1 asagidaki gibidir.

Cizelge 4.39 : SZ01-SZ09 Kolon Hasar Durumu

- - - BT Eksenel | Kesme Faydah poie
Kolon | i Lesgit e D?:;::m e [ | [Exay sy Dﬁzﬁ“m‘:n Ne v, |sapeomn| Hasar
£ 5T b | fm [ N | W ] T || |2 T [
m m mPa t t m m mPa
X 05 03 : 35 - 210 473 © 003 047 | 065 | 042 | 051 | 167 | BH
O 5N N T 5 N 0 N 5 S - =
Y s RS T e ey 0 o3 047 L oes | 051 | Toos | 154 B
05 ea a5 333 o To0a a4 U aes | To43 | Too2 | 147 | BH
x 1 05 | 03 | 35 16080 | 528 | 003 | 047 065 | 116 | 057 | 28 | i
702 Lot 0503 T3S s7Eo 543”003 047 foes U110 [T059 | o0s [T
v 05 T 0a T s T eige 170 003 Taa7  Toes | 1as [ Tode a7
B I B T B S O T A e 0 I B I A T
x 05 03 . 35 4450 560 003 047 | 065 | 08 | 06l | 250 | iH
0N N T N 5 0 O O 0 =
B T T B T T O ) I S B IS R S
Y05 es T Tas T wsel 035 003 o7 U oes o83 | oo4 | 16l | BH
x 1 03 | 05 | 35 14030 | 1303 | 003 | 027 ° 065 | 077 | 147 | 274 | i
U N1 O O Y 5 10 5, 0 i T T
v 03 0535 w3an e 003027 oes | Toes [Toar | iss | UEE
B T T T I T S O - N O R - -
x . 05 - 03 : 35 - 205 530 003 047 | 065 | 042 | 057 | 194 | BH
705 b 03103 TS 66l 466 003 047 T oes 1033 [ 050 | 1ed R
B B T N N T 0 S ' B E o O I R T
05 o3 T35 i509 042 o003 047 | oes | 020 | oo0s | 138 | BE
x 1 05 1 03 1 35 1245 426 | 003 | 047 ° 065 | 043 | 046 | 145 | BH
O N N N N I 3 7 5 X N O S A
Yy 05 03 T35 a3 125 003 047 | 065 | 050 | 014 | 101 | BE
BTN ST N T V0 O 0 A - 1 A Y I S O - -
x . 05 | 03 | 35 2378 457 ° 003 047 | 065 | 045 | 049 | 180 | BH
T 1 O N M 0 X0 20 - 0 1 -
YOS A T s T heed T 0as 003 oA Toes | Toss [ Tooe s TBE
BT I B T S T 0 S T S A A S Y R A
x: 05 03 i 35 7700 0 510 . 003 047 ' 065 | 148 | 055 | 203 | 1 |
O NN N B T - 2 0 O 0 O
vy 05 o3 T35 7835 oa1 003 047 | 065 | 14s | Toor | 215 |
BT T N S T 3 L O 0 A - 0 Yt T
x! 05 | 03 ! 35 ' 7118 ' 525 ' 003 ' 047 . 065 | 136 | 057 | 317
700 Lot 05 03T T35 T30 405 003047 | 065 | 138 [ 054 |07
B I T O T O T O 3 11
TS e TS T s T 0e T 003 047 Toes 133 T o2 o
.
Cizelge 4.40 : SZ10-SZ18 Kolon Hasar Durumu
% RE 5 17280 ! 407 | 003 | 047 | 065 | 139 | 054 | 287 | T
710 L. 057703 O 0T T N S 5 - - 1 A T
v T0s 03 5 Geed 0 020 0035 047 - 065 | is0 | 002 |32 | Ge
R F ¥ S A O I T B
X 035 : 03 35 2000 : 510 - 003 . 047 065 | 057 | 036 | 106 | BH
711 Ll 05 103 35 Th4a a3y o0 047 oes | 047 o047 | 151 | BH
b Rk 357435040 003 ¢ 047 065 | 046 | 004 | 193 | BH
BT S 353000 7 045 T 003 047 oes | 057 ooes | iso | BE
X 05 : 03 35 1678 . 453 . 005 . 047 065 | 032 | 040 | 176 | BH
0 I 35307 U508 L 0.03 ¢ 047 065 | 044 [T0a5T|1se | BH
v 0 03 35 1651 0 027 ¢ 005 ¢ 047 . 065 | 031 | 005 | 176 | BH
05 03 573334 026 003 047 oes | Toad | ooz [ 153 BH
X 02 : 02 5 2058 545 003 ¢ 017 | 065 | 211 | 245 | 128 | 1
713 L 02 102 35 3700 s o 007 oes | ies [T257 |10 |
v S S G 5 03 047 065 | 170 | 007 | 005 | BH
B S N 1 S 507 X S 5 A 3 X 0 -
X 032 | 02 35 0446 ¢ 584 0 005 | 017 065 | 175 | 262 | 144 | BH
U I I 357 TS e 007 06s | 198 | 240 | 136 | BH
v oo s e 04008 - 047 065 | 163 | oi1 | 110 | BH
02 a2 e e 026 Toes 007 Toes |20 o2 oo | BE
X 03 04 5 3412 1004 - 003 047 | 065 | 049 | 080 | 265 | 1
715 L 05 104 57as a7 a0 0a7 06 | Tost | Toes 27
v o5 Toa U35 3487 noe 003 047 065 | 050 | 002 | 237 |
B I 0 e S P T 2
X 05 @ 03 35 2307 © 520 : 003 . 047 065 | 044 | 056 | 180 | BH
716 Ll 05 303 35 Uies7 i 452 003 047 065 | 032 |04 |17 BH
v o0ET 03 3577779300 0 033 C 003 ¢ 047 065 | 042 004|101 | BH
Y0 s 35 1703 035 003 047 oes | o34 | oos | 1o | BH
% 04 | 04 35 ¢ 2376 817 : 005 | 037 065 | 042 | 084 | 100 | BH
717 L 04 0 B £ G S A U3 0 S T
v o4 Toa ISt arag pa0 s | 037 065 | 038 | 002 | ies | BH
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Cizelge 4.41 : SZ19-SZ26 Kolon Hasar Durumu

X 0.3 0.3 35 23.21 4.34 0.03 0.47 0.65 044 0.47 170 BH
5710 X 0.5 03 35 27.43 4.93 0.03 0.47 0.65 0.52 053 184 BH
v 0.3 0.3 35 28.78 0.24 0.03 0.47 0.63 0.535 0.03 1.56 BH
-y 0.3 0.3 35 21.86 0.35 0.03 047 0.65 042 0.04 178 BH
X 02 02 35 67.14 5.26 0.03 017 0.65 4.80 236 142 H
§720 ik 0.2 0.2 35 64.75 5.51 0.03 0.17 0.65 4.63 247 137 H
¥ 02 02 35 68.18 0.06 0.03 017 0.65 4.87 0.03 097 BH
-y 0.2 0.2 35 63.71 0.19 0.03 0.17 0.65 4.55 0.09 1.02 BH
X 02 02 35 62.50 5.56 0.03 017 0.65 446 230 151 H
s721 Wik 0.2 0.2 35 65.00 5.21 0.03 0.17 0.63 4.64 2.34 1.38 H
v 02 0.2 35 66.03 0.24 0.03 0.17 0.65 472 0.11 1.01 BH
-y 02 02 335 61.45 012 0.03 017 0.65 439 0.05 1.08 BH
X 0.3 0.3 35 20.64 4.83 0.03 0.47 0.65 0.39 0.52 176 BH
s717 0.5 03 35 15.88 437 0.03 0.47 0.65 030 0.47 157 BH
v 0.5 0.3 35 20.38 0.28 0.03 0.47 0.65 0.39 0.03 1.83 BH
-y 0.3 03 33 16.14 0.18 0.03 0.47 0.65 031 0.02 181 BH
-4 0.5 0.3 35 1127 4.31 0.03 0.47 0.63 0.21 0.47 1.68 BH
9713 | 0.3 0.3 35 18.70 4.92 0.03 0.47 0.65 0.36 0.53 1.83 BH
¥ 0.5 03 35 270 220 0.03 0.47 0.65 0.18 0.24 151 MH
-y 0.3 0.3 35 20.27 3.90 0.03 047 0.65 0.39 0.42 1.50 BH
x 03 0.5 35 36.01 12.16 0.03 027 0.65 0.69 138 2.80 GB
s724 ik 03 0.5 35 3567 : 12.20 0.03 0.27 0.63 0.68 1.38 2.82 GB
¥ 0.3 0.3 35 32.73 021 0.03 027 0.65 0.62 0.02 0.90 MH
-y 0.3 0.5 5 38.95 0.235 0.03 0.27 0.65 0.74 0.03 0.90 MH
X 0.3 0.5 5 34.63 12.31 0.03 0.27 0.65 0.66 1.39 3.02 GB
§725 oE 03 0.5 5 3586 12.11 0.03 027 0.65 0.68 137 298 GB
v 0.3 0.3 5 32.04 0.33 0.03 0.27 0.65 0.61 0.04 134 MH
-y 03 0.5 35 3844 013 0.03 027 0.65 073 0.01 131 MH
X 035 0.3 5 10.15 4.90 0.03 0.47 0.63 0.36 0.33 1.77 BH
s726 X 0.3 0.3 5 11.84 4.36 0.03 0.47 0.65 023 0.47 155 BH
b 0.5 03 5 10.16 036 0.03 0.47 0.65 019 0.04 176 MH
-y 0.3 0.3 35 20.82 0.18 0.03 047 0.65 040 0.02 171 BH
Kiriglere gore hasar durumlar asagidaki ¢izelgelere uygundur.
Cizelge 4.42 : KZ01-KZ18 Kirig Hasar Durumu
Mevcut Beton
-~ L Kesme Faydalt
. _ Wl | T | || e il | T , S4P2000| Hasar
Kiris Adi| Yon Dayanim Dayamm| p—p Vi . e—
h by, fem 14 d d fetm Po | Buydfeem
m mPa t m m mPa
KZ01 X 0.6 0.25 3.5 11.00 0.03 0.57 0.65 0.00 1.18 127 MH
-x 0.6 025 3.5 8.21 0.03 0.57 0.65 0.00 0.88 1.28 MH
K702 b 0.6 025 35 902 0.03 0.57 0.65 0.00 0.97 128 MH
-x 0.6 0.25 3.5 10.00 0.03 0.57 0.65 0.00 1.07 1.62 MH
Kz03 X 0.6 0.25 3.5 5.85 0.03 0.57 0.65 0.00 0.63 1.69 MH
-x 0.6 025 335 6.74 0.03 037 0.65 0.00 0.72 1.60 MH
K704 X 0.6 025 35 7.54 0.03 0.57 0.65 0.00 0.81 171 MH
- 0.6 0.25 3.5 8.53 0.03 0.57 0.65 0.00 0.91 2.19 MH
KZ05 X 0.6 0.25 3.5 9.86 0.03 0.57 0.65 0.00 1.06 2.08
-x 0.6 025 335 753 0.03 037 0.65 0.00 0.81 1.51
KZ06 % 0.6 0.25 3.5 845 0.03 0.57 0.65 0.00 0.1 1.46
-x 0.6 0.25 35 8.93 0.03 0.57 0.65 0.00 0.96 1.59
K707 X 0.6 0.25 3.5 7.51 0.03 0.57 0.65 0.00 0.80 1.65
-x 0.6 025 35 747 0.03 0.57 0.65 0.00 0.80 1.66
Kz08 % 0.6 0.25 3.5 9.63 0.03 0.57 0.65 0.00 1.03 1.55
-x 0.6 0.25 35 11.04 0.03 0.57 0.65 0.00 1.18 1.26
K700 X 0.6 025 35 10.36 0.03 057 0.65 0.00 111 1.01
-x 0.6 025 335 727 0.03 057 0.65 0.00 0.78 145
KZ10 X 0.6 0.25 3.5 10.24 0.03 0.57 0.65 0.00 1.10 0.37
-x 0.6 025 3.5 10.79 0.03 0.57 0.65 0.00 1.16 0.46
KZ11 X 0.6 025 35 8.19 0.03 057 0.65 0.00 0.88 1.06
-x 0.6 0.25 3.5 9.05 0.03 0.57 0.65 0.00 0.97 0.89
K712 X 0.6 0.25 3.5 8.09 0.03 0.57 0.65 0.00 0.87 1.65
-x 0.6 0.25 3.5 9.72 0.03 0.57 0.65 0.00 1.04 2.46
K713 X 0.6 025 35 6.20 0.03 057 0.65 0.00 0.66 120
-x 0.6 0.25 3.5 6.69 0.03 0.57 0.65 0.00 0.72 1.64
K714 X 0.6 0.25 3.5 10.22 0.03 0.57 0.65 0.00 1.10 1.12
-x 0.6 025 35 7.54 0.03 0.57 0.65 0.00 0.81 1.79
K715 X 0.6 025 35 10.63 0.03 0.57 0.65 0.00 1.14 0.94
- 0.6 0.25 3.5 10.85 0.03 0.57 0.65 0.00 1.16 0.75
KZ16 X 0.6 0.25 3.5 741 0.03 0.57 0.65 0.00 0.79 135
-x 0.6 025 35 9.77 0.03 0.57 0.65 0.00 1.05 1.28
KZ17 x 0.6 0.25 3.5 11.15 0.03 0.57 0.65 0.00 1.19 2.43
-x 0.6 025 35 8.75 0.03 0.57 0.65 0.00 0.94 142
K718 X 0.6 0.25 3.5 10.43 0.03 0.57 0.65 0.00 1.12 1.12
-x 0.6 025 35 10.53 0.03 0.57 0.65 0.00 1.13 1.16
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Cizelge 4.43 : KZ19-KZ37 Kiris Hasar Durumu

KZ19 X 0.6 0.25 35 8.70 0.03 0.57 0.65 0.00 0.93 139 MH
—x 0.6 0.25 35 11.07 0.03 0.57 0.65 0.00 1.19 235 BH
K720 i 0.6 0.25 335 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
-y 0.6 0.25 35 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
K721 i 0.6 0.23 3 8.10 0.03 0.57 0.63 0.00 0.87 1.49 MH
-V 0.6 0.25 35 6.85 0.03 0.57 0.65 0.00 0.73 147 MH
Kz b 0.6 0.25 35 7.14 0.03 057 0.65 0.00 0.77 0.78 MH
-y 0.6 0.25 35 7.26 0.03 0.57 0.65 0.00 0.78 1.16 MH
Kz23 ¥ 0.6 0.25 35 6.93 0.03 0.57 0.65 0.00 0.74 125 MH
¥ 0.6 0.25 335 6.79 0.03 0.57 0.63 0.00 0.73 1.28 MH
K724 ¥ 0.6 0.25 35 §.18 0.03 0.57 0.65 0.00 0.88 1.59 MH
-y 0.6 0.25 35 832 0.03 0.57 0.65 0.00 0.89 1.40 MH
K725 ¥ 0.6 0.25 5 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
-y 0.6 0.25 35 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
K726 y 0.6 0.235 335 0.00 0.03 0.57 0.63 0.00 0.00 0.00 MH
-y 0.6 0.25 35 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
KZ27 v 06 0.25 35 713 0.03 057 0.65 0.00 0.76 0.94 MH
-y 0.6 0.25 335 4.68 0.03 0.57 0.65 0.00 0.50 1.02 MH
K728 ¥ 0.6 0.25 35 993 0.03 0.57 0.65 0.00 1.06 042 MH
¥ 0.6 0.235 5 10.10 0.03 0.57 0.63 0.00 1.08 0.39 MH
K729 v 0.6 0.25 35 5.78 0.03 0.57 0.65 0.00 0.62 1.09 MH
-y 0.6 0.25 35 6.94 0.03 0.57 0.65 0.00 0.74 1.00 MH
K730 i 0.6 0.25 335 14.61 0.03 0.57 0.65 0.00 157 137 MH
-y 0.6 0.25 35 14.50 0.03 0.57 0.65 0.00 1.55 1.11 MH
K731 i 0.6 0.23 335 0.00 0.03 0.57 0.63 0.00 0.00 0.00 MH
-V 0.6 0.25 35 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
KZ32 ¥ 0.6 0.25 35 0.00 0.03 057 0.65 0.00 0.00 0.00 MH
-y 0.6 0.25 5 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
K733 v 0.6 0.25 35 7.16 0.03 0.57 0.65 0.00 0.77 0.95 MH
¥ 0.6 0.25 335 4.81 0.03 0.57 0.63 0.00 0.52 1.07 MH
K734 ¥ 0.6 0.25 35 978 0.03 0.57 0.65 0.00 L05 0.40 MH
-y 0.6 0.25 35 995 0.03 0.57 0.65 0.00 1.07 0.38 MH
K735 ¥ 0.6 0.25 335 5.87 0.03 0.57 0.65 0.00 0.63 124 MH
-y 0.6 0.25 35 6.78 0.03 0.57 0.65 0.00 0.73 1.10 MH
K736 y 0.6 0.235 3 14.36 0.03 0.57 0.63 0.00 1.54 1.30 MH
-y 0.6 0.25 35 14.37 0.03 0.57 0.65 0.00 1.54 112 MH
KZ37 v 06 0.25 35 0.00 0.03 057 0.65 0.00 0.00 0.00 MH
-y 0.6 0.25 335 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
Cizelge 4.44 : KZ38-KZ47 Kirig Hasar Durumu
K738 ¥ 0.6 0.25 335 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
-y 0.6 0.25 33 0.00 0.03 0.57 0.65 0.00 0.00 0.00 MH
K730 ¥ 0.6 0.25 335 177 0.03 0.57 0.65 0.00 0.83 144 MH
-y 0.6 0.25 33 1.60 0.03 0.57 0.65 0.00 0.81 1.69 MH
K740 ¥ 0.6 0.25 335 6.20 0.03 0.57 0.65 0.00 0.66 0.99 MH
-y 0.6 0.25 33 6.00 0.03 0.57 0.65 0.00 0.64 0.85 MH
KZ41 Vi 0.6 0.25 35 1141 0.03 0.57 0.65 0.00 1.22 0.95 MH
-y 0.6 0.25 35 11.62 0.03 0.57 0.65 0.00 1.25 1.18 MH
KZ42 Vi 0.6 0.25 33 12.32 : 0.03 0.537 0.65 0.00 1.32 1.36 MH
-y 0.6 0.25 35 841 0.03 0.57 0.65 0.00 0.90 1.09 MH
KZ43 Vi 0.6 0.25 35 13.79 : 0.03 0.57 0.65 0.00 1.48 0.70 MH
<Y 0.6 0.25 335 16.80 0.03 0.57 0.65 0.00 1.80 0.63 MH
KZ44 N 0.6 0.25 33 2.10 0.03 0.537 0.65 0.00 0.98 221 EH
-¥ 0.6 0.25 335 8.93 0.03 0.57 0.65 0.00 0.96 1.66 MH
KZ45 ¥ 0.6 0.25 33 6.10 0.03 0.57 0.65 0.00 0.65 1.19 MH
-y 0.6 0.25 335 6.37 0.03 0.57 0.65 0.00 0.68 122 MH
K746 ¥ 0.6 0.25 335 12.47 0.03 0.57 0.65 0.00 134 117 MH
-y 0.6 0.25 33 9.73 0.03 0.57 0.65 0.00 1.04 1.15 MH
K747 ¥ 0.6 0.25 35 9.04 0.03 0.57 0.65 0.00 0.97 177 MH
¥ 0.6 0.25 33 9.75 0.03 0.57 0.65 0.00 1.04 1.61 MH

99




4.3.4 Kolon ve Kirislerin etki/kapasite oranlarimin kKarsilastirilmasi

Kolon (X)

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.118 : Kolon (X) yoniinde r Degerleri Karsilagtirmali Grafikleri

Kolon (-X)

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.119 : Kolon (-X) yoniinde r Degerleri Karsilagtirmali Grafikleri
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® StadCAD r

r

o
<
O
]
2

® SAP2000 r

Kolon (Y) yoniinde r Degerleri Karsilagtirmali Grafikleri

Sekil 4.120

<
<,
c
o
(o)
Z

® StadCAD r

r

* ideCAD

® SAP2000 r

Kolon (-Y) yoniinde r Degerleri Karsilastirmali Grafikleri

Sekil 4.121

101



Kiris r degerleri grafik karsilastirmalar1 asagidaki sekillerle gosterilmistir.

5N A OO X K A DO O DN AAO DWW X HW o AN WY O
PEFFPELPEILPEPETEEEEEEY

® SAP2000 r ®ideCAD r ®StadCAD r

Sekil 4.122 : Kiris (X) yoniinde r Degerleri Karsilagtirmal Grafikleri

> D
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AN X O O D O D AN O o
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® SAP2000 r =®ideCAD r ®StadCAD r

Sekil 4.123 : Kiris (—X) yoniinde r Degerleri Karsilastirmali Grafikleri
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® Sta4CAD r

r

o
<
O
[}
3

* SAP2000 r

Kiris (Y) yoniinde r Degerleri Karsilastirmali Grafikleri

Sekil 4.124

® StadCAD r

r

o
<
(O]
]
2

® SAP2000 r

Kiris (-Y) yoniinde r Degerleri Karsilastirmali Grafikleri

Sekil 4.125
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Bina periyodlari, taban kesme kuvvetleri ve hasar durumlan sirasiyla gizelgelerde

verilmigtir.

Cizelge 4.45 : Bina Periyotlar

T T T
SAP200 | idecAD StadcAD

modl 0.78 0.74 0.77
mod2 0.61 0.55 0.58
mod3 0.54 0.52 0.52

Cizelge 4.46 : Taban Kesme Kuvvetleri

] 9
5]
N
r'.?‘ e ";"
Vix 162 35 169 34 152.5
Vty 197 64 | 20027 178.87

Cizelge 4.47 : Hasar Durumlar

() o
<)
L Y
5 N &
Has Dur. H GB GB
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4.4 Ornek 1V. Y4/C16/S220/K5/D1

1 ve 3 katli 6rnek binalarin programlara gore karsilastirilmasindan ¢ikan farklh
etki/kapasite oran1 (r) degerleri sonuglar1 grafiklerle gz oOniine alindi. Son 6rnek
olarak esas tasiyici sistemleri kolon ve kiris olacak 5 katli binanin programlara goére
hesap sonuglarini grafiklerle karsilastirilacaktir. Sonug olarak 3 binaya gére yapmis
oldugumuz 4 ornek karsilagtirmalarindan elde etmis oldugumuz degerlere gore
programlarin hangi oranda birbirine yakin performans analizleri yaptig1 cizelgeler

seklinde gosterilecektir.

Bina genel bilgileri:

Yap1 Proje Ismi: Y4/C16/S220/K5/D1
Kat Sayis1 5

Kat Yuksekliyi 3m

Bina Yuksekliyi 15m
Deprem Bolge Katsayisi (4,) 0.4
Deprem Yap1 Davranis Katsayis1 (Ry/R,) 4

Yap1 Onem Katsayisi (I) 1
Haraketli Yiik Katsayisi 0.3
Zemin Sintfi (T,/T}) 0.15/0.60
Zemin Yatak Katsayis1 (K,) (t/m3) 1500
Zemin Emniyet Gerilmesi (t/m?) 15

X yoniinde toplam uzunlugu 12.85m
Y yoniinde toplam uzunlugu 12.00 m
Bina Toplam Agirlig 777.341
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Sekil 4.126 : IV Ornek. Kat Plam

106



4.4.1 ideCAD Statik Programina IV Ornek Proje Bilgilerinin Aktarilmasi1 Ve

Performans Analiz Sonuclar

Bina genel bilgilerinde yazmis oldugumuz ayni degerlerin, malzeme 6zelliklerinin,
deprem bolge katsayisinin, bina O6nem katsayisinin ideCAD Statik programina

aktarilmasi ilerleyen sekillerde oldugu gibidir.

L “ Analiz Ayarlari ? X
H Proje  Duzed]
Genel Ayarlar [¥ Yénetmelik kontrolleri

DA -
D ki it
m TDY Segenekleri A e
i (8 Esdeger yatay yikleri rijit diyaframin merkezine uygula
m Sistem Segenekleri " Mod birlestirme yontemi ile hesaplanan yatay yikleri rijit diyaframa uygula
i Asamali Insaat Hesabi (" Diyaframda ekzantrik moment yiklemesi ile tepki spektrumu gozimini kullan
Q&I Isi Yukleri g :
Deprem balgesi:
i Temel - Zemin Eksantriste orani 0.05 @ 1 Bolge
=, Yiik - Gavenlik Bina 6nem katsayisi (1) 1 " 2Balge
= ; Yapitipi katsayisi X (Kx) 1 LBl
.7{! Glglendirme (" 4. Balge
E Yapitipi katsayisi Y (Ky) 1
Diger
é Zemin hakim periyodu [sn] (To) - 05 W T
— Tasiyici sistem davranis katsayisi (R) X: 4 04
% Tasiyici sistem davranis katsayisi (R) Y 4
. - .
Sekil 4.127 : I, R,/R,,, Ay Degerleri
il
g Proje  Diize:| R
. Genel Ayarlar Toprak birim agirligi : 18 A Deprem yuklemeleri kullanildiginda zemin
i) = n ”iﬂ . - emniyet gerilmesini arttir
m TDY Secenekleri Yatak katsayisi 1500 [tffm?]
| ) Zemin emniyet gerilmesi 15 [tfim?] Biiyiitme orani - 50 %
[ Davranis Spektrum Fonksiyonu
QE Fonksiyon adi DSF1
Spekirum garpani 1
ﬁl P Garp;
Y seninsii TA B 2
i H
. @
'?{EI 4 010 0.30 E
722 015 0.40 =
] i
- ® z3 015 0.60 ?
24 020 090 So. .
Z| | o Tonimi 018 |06 TAE T35
s I ll : d g g g g
" Belirli 033 067 1 13 17 2 73 27
Periyot [s]

Sekil 4.128 : Zemin Degerleri ve Zemin Sinifi Davranis Spektrum Fonksiyonu

“Kat Genel Ayarlari 7 *
: L Prope ade 1.C16 520 KINTS O Diegistir Tamam
N [ism _ Kol Vigksuklik | |
I_::_ 4. KAT TAVAML 1500 KOTU 1200 cm 0 em
E 3 KAT TAVAML 1200 KOTU 500 em 300 cm
| 2 2 KAT TAVANLS00KOTU 600 ¢m 300 em
|
[ 1 1.KAT TAVAMNL BOOKOTU Wem 300cm
K ZEMIM KAT TAVANL, 200 KOTU Oem 300 em

Sekil 4.129 : Kat Yuksekliyi
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il | Statik Materyal Ozellikleri ? %
f gz (D Materyal Tanimi : -
3 Tamam
=B S materyal adi: |‘316 5220 -
a N
i 0?- I == Materyal tipi : |B|:—|'0N J B
Yapi Agaci
& Beton karakteristik basing dayanimi : 16 v
= | =& Dizayn B o
qﬁ. = E; Ma Beton karakteristik cekme dayanimi : | 142.76 [tf/m2]
% [ | Beton giivenlik katsayisi : 1
&1 B K sabiti 0.85

& Kes
3:2 Egilme donatisi akma gerilmesi : 220 -
ﬁ Etriye donatisi akma gerilmesi : 220 -
1

elik givenlik katsayisi: 1

E3 Celik g y!

Sekil 4.130 : Malzeme Ozellikleri

Binanin kolon, kiris, doseme yerlesim sistemi katlara gore hepsi ayni oldugundan

ornek bir katin plan1 asagidaki sekildedir.

@ @ 3 @
1285
520 430 285
@ 5701 [ KZ0L 30750 |~ EZ02 30550 'EZ0330/50 ~ 7| "'S704 — ®
o 7 S e
20/3 AU
| e w1y
g = = =
= | [ [=|
S 8 C g =
e = I~ il | @
* = ¥ &
&
= i o
S szosY | | Hszos =
B5—= 30/50' [KZ0430/50 i KZ03 30/50 'KZ06 30/50 0/50 | ®
SZ06[130/50 SZ07[R0/50
oz, oz0s", D708,
=1/ LS wy |
o & & q 5 o
& : . B
3 S > &
SZ10 SZ11
5709 50/30 50/30 HSZ12
©— 50/300 T KZ07 30/50 i EZ08 30,30 I+ KZ09 30550 30/50 ©
520 430 285
1285
© @ 3 @

Sekil 4.131 : Kat Plam
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Kolonlarda ve kirislerde donati dagilimi aynidir ve kolon donati aplikasyon plant,

ornek kiris donati1 yerlesimi ilerleyen sekillerde gosterilmistir.

Sekil 4.132 : Kolon Aplikasyon Plant

Sekil 4.133 : Kolonlara Gdre Donati Dagilimi

Sekil 4.134 : Kiris Donati Dagilim
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Doseme, kiris boyutlari ve tesirde bulunan yiiklerin programa gore gosterimi sekillere

uygun olarak gosterilmistir.

18 ice ‘| Doseme Ayarlari 7 X
- o| Genel Ayarlar — Genel Boyutlar
Déseme adi D2 Kalinlik 12cm
Dokular
Déseme rengi _ Kot 0cm
Yazilar .
Diseme agisi: 0
Nervir
[ Egik désemenin referans aksini ciz
Kaset B
v Dasemenin icini boya
Statik
~ Bilesik materyal kullan :
Sehim
|DEFAULT,MATERIAL (0.100) j [ Bilesik materyali ters gewir
Hasir Donati
i Yikler
Yapi Bilesenleri —
Kaplama adi: |Ku\|an|c| Tanimli (0.2 fm?) LI
a [Kullanici Tanimli (0.2 tm?) ]|
Sikkullanifanlar.. b [ ok | cancel |

Sekil 4.135 : Doseme Boyutlari, Kaplama ve Hareketli Yiikii

D2 G=0.5 tf/m?

5t
2 t/m? 1 d=12.Q=0.2 tf/m?

(’T) T‘\ G=).
d=12/ Q=)

Sekil 4.136 : Déseme Toplam G ve Q yiki

Kiris Ayarlari

Genel Ayarlar —Genel:
Yazilar Kiris adi:
. Genislik :

Yazi Tipleri

Yikseklik :
Statik/Betonarme

Kot:
Isi Parametreleri

Sagug kotu :
Rijitlik Azaltilmasi Aktiftarama -
Performans Analizi Renk:
Donatilar Cizgi tipi :

|
Catlamis Kesit/Korozy... I j

Sekil 4.137 : Kiris Boyutlari
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Kiriglere 0.6 tf/m duvar yiikii etkimekte oldugundan toplam agirlik olarak G=0.98

tf/m oldugu malum olur.

AN

Sekil 4.138 : ideCAD. IV Ornek Yap: 3D Gériiniim

Programa bilgiler aktarildiktan sonra tiim analiz ayarlari yapilir ve genel analiz
yapildiktan sonra performans analizine bakilir. Performans analiz sonuglar1 Cizelge
4.1’de oldugu gibidir. Etki/Kapasite oram1 (r) degerleri 6rnek proje eklerinde
bulundugu gibidir.

Cizelge 4.48 : Yap: Performans:

Yapi Performans Degerlendirmesi
Deprem Yiklemesi (+X Yana) GOCME BNCEST x

Deprem Yiiklernesi (-X Y&na) GOCME SNCESI X

Ceprem Yoklemesi (+Y Yond) GOCME x

Deprem Yaklemesi (-Y ¥ana) GOGME m
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4.4.2 STAACAD programina 1V 0rnek proje bilgilerinin aktarilmasi ve

performans analiz sonuglar

1ideCAD Statik programina girilmis olan bina genel bilgilerinin STA4CAD’e
aktarilmis olan sekilleri asagidaki gibidir.

%
Yapi Proje Ismi ¥4.C16.5220.K5.D01
Kat Sayisi 5 | Tserkey
Deprem Bolge Katsayisi Ao 0.4
Deprem Yapi Davranis Katsayisi  Rx/Ry 4 | Ratsun
Deprem Yapi Onem Katsayisi I 1 ikk::
Spektrum Karekteristik Peryodu  Ta/Th = 15/.6
Hareketli Yiik Katsayisi n |0.3
Deprem Yikii Alt Yiksekligi  Hx/Hy (m) 0
Zemin Yatak Katsayisi Ko (t/m2) 1500 St
Zemin Emniyet Gerilmesi (t/m2) 15 | BA4P)] I
Hareketh Yuk Azaltma Katsayisi z 0
Deprem Yiikii Eksantirisitesi 0
Modal Analiz Min. Yiik Orani g8 [0.8
list Kat no (TDY icin) 5
Aplikasyon Kot Farki (m) 0 |
Zemin gerilmesi deprem artirim orani 0.5 PERFORMANS ANALIZ OPSIYONU

GUCLENDIRME PROJESI DEPREM STANDARDI: TDY2007 DIZAYN STANDARDIL: TS500t

Sekil 4.139 : Yap1 Genel Bilgileri

TKIRIS | E1( kgicm®) C (kglem?) ~| KIRIS E2( kglom®) C (kgicm?) Celik (kg/em?) G (tmY)
| = SAE00( ) KOLON [
Bl zeco0 200 | [EMNC RSO esovo 160 | mkzavokofems 2.5

Sekil 4.140 : Malzeme Sinifi

Sekil 4.141 : Kat Plam
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Onceki binalarda oldugu gibi bu 6rnekte de donat: dagilimi kolon aplikasyon ve 6rnek
kirig olarak asagidaki sekillerde gosterilmistir.

[—————
STA4-CAD

MEVCUT KOLON DONATISI DUZENLEME E

User key
Bx By baslik govde etriye ~ DONATI CAP1
cm donatisi donatisi
— 812 | 814 | 016 W 820
2|18 10

@[10 |/[20]/[0 | —I
50 Welo 120 .’io
el |l ] 0 1 2 3 4
= e [aj1s (20 [Ho R ey et e e
50 GEJ'E"Z 10| 11| 12| 13| 14
50 |E| @[10 |/[20 |/[o | 15 | 16| 7w 18| 19
Sekil 4.142 : Mevcut Kolon Donatisi
STA4-CAD MEVCUT KIRIS DONATISI DUZENLEME 4 3
|__kio1 NS e
montaj
:
pilye
Bl -
duz
! o !
| |
Mru=13.04 tm Mru=13.04 tm
Mra=8.06 tm Mra=8.05 tm
User key

Korozyon Orany
DONATI CAPI DONATI ADETI % |o

o6 | o8| at0][o12 0| 1| 2| 3| 4|
| |

14| o16] e8] e20] 5| 6| 7| 8| 9

Korozyon orani
0-100

Sekil 4.143 : Mevcut Kiris Donatisi

Doseme ve kiriglere gelen yiikleri gosterdiyimizde kaplama yiikii belli oldugundan

déseme sabit yiikii arti ilave yiik toplami ve kiris ylikleri bir sonraki ilerleyen sekillerde
verilmistir.
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< 1. PLAK BILGISI

| no

bl
=
e

2lal22]alalzlzls ol lo oo s d
[
mww mmmﬂmm
gEE g £
2
EIEIEE g
MDGQH*MMHthMMM

Doseme G ve Q Yiikii

144

Sekil 4

<% 1. KIRIS BILGISI

|

O

SRR HEHEH
-]

a333333333303832035333353
ARRRRARARRARARRARARR AR

b 2 k)
mmmo-w.hh_0000°ﬂ
Tmmwm §/ 6/ 5| E G| B §
g z
2 i
MELTTZWLMM_

[AKiris (sol kot = sag kot)

Kiris G Yiiki

Sekil 4.145
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Sekil 4.146 : STA4CAD. IV Ornek Yap1 3D Gériiniim

Tim bilgi, malzeme sinifi, yiik aktarimindan sonra performans analizi sonucu

asagidaki sekildedir.

BINA PERFORMANS SONUCU:

Bina yatay yik kapasite orani 1. kat : Vr/Ve=91.68/139.93=0.655
Plastiklesen kolon Vc orani=%65.1>%30 X

Gogme durumm, Giglendirme gereklidir. Can giwenligi x

Sekil 4.147 : Performans Sonucu
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4.4.3 SAP2000 programina |V 6rnek proje bilgilerinin aktarilmasi ve

performans analiz sonuglar

Bina genel bilgileri

s ol c
8.1.0| 3€ Material Property Data X
File Edit Viey
i I_j ~ H & General Data
— — Material Name and Display Color |c1s
U . X-Z Plar -
* Material Type Concrete

“t Material Notes Modify/Show Notes. ..

]

LJ Weight and Mass Units

\ Weight per Unit Volume Tonf, m, C v

)

{_r\_j Mass per Unit Volume 0.1022

Y4

[ Isotropic Property Data

Ei Modulus of Elasticity, E 27532337

- Fosson, U
D Coefficient of Thermal Expansion, A
= e
ik Shear Modulus, G | 147180.7

Other Properties for Concrete Materials
\o{ Specified Concrete Compressive Strength, fc 1631.5459
7

Sekil 4.148 : Beton Malzeme Ozellikleri

8.1.0 )( Material Property Data X

General Data

Waterial Name and Display Color |s220
Material Type Rebar
Material Notes Modify/Show Notes...
Weight and Mass Units
Weight per Unit Volume Tonf, m, C w
Mass per Unit Volume 0

Uniaxial Property Data
Modulus of Elasticty, E 20394324

Coefficient of Thermal Expansion, A 1.200E-05

I:I

Shear Modulus, G 0.

‘ Other Properties for Rebar Materials

s
Lﬂ Minimum Yield Stress, Fy 22433.756
-
;o Minimum Tensile Stress, Fu 3467035
1

Expected Yield Stress, Fye

X
4

o
N
b
]
b

Expected Tensile Stress, Fue 34670.35

Sekil 4.149 : Donat1 Malzeme Ozellikleri
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Toplam doseme yiiklerini kirise aktarmamiz igin kirisleri tablali kesit olarak
hesaplayip kiris boyutlarini olusturmamiz ve déseme yliklerini ilave etmemiz gerekli
olacaktir. Hesaplanmig tablali kiris boyutlari, kirislere yiik aktarimi sekillerde

gosterilmistir.

(2 )3

Sekil 4.151 : SAP2000. IV Ornek Yap1 3D Goriiniim
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Kirislere yiik aktarilmasi

K301 30055

K02 058

By

K119 W30

T,
(E
GE

K112 30758

G=1.15tm2 G=1.13 tim2
Q=046 tim3 Q=045 tim2
el
: :
Rids 3058 Ri05 5036
G=1.15 thm2 G=1.13 thm2
Q=046 tfim2 Q=043 tiim2

K107 30/50

K108 3050

Sekil 4.152 : Kirislere Aktarilacak G ve Q Yiikleri

Kiriglere aktarilmasi gereken yiiklerin hesaplamalari yapildiktan sonra Ornek
projemize uygun Kkirislere aktarilmasi gercken G ve Q yikleri Sekil 4.152°de
gosterilmistir. Gosterilmis olan yiiklerin SAP2000 programinda kiriglere aktarilmis
hali Sekil 4.153’de gosterildigi gibidir. Tim katlarda ayn1 oldugundan &rnek bir kat
kirglerine etkiyen yiikler gosterilmistir. SAP2000 programinda gosterilmis olan yiikler

kN/m cinsindendir.

[} Frame Span Loads (G) (As Defined) |

Sekil 4.153 : G Yiki

K 30750

AT




[ 38 Frame Span Loads (Q) (As Defined)

Sekil 4.154 : Q Yuku

Deprem yUki hesabi, performans analizi ve hasar durumu

Bina periyodlar1 bulunduktan sonra o degerlere karsilik deprem yiikii hesab1 yapilir.

Excel tablosunda yapilmis olan hesap ¢izelgesi asagidaki gibidir.

Cizelge 4.49 : Deprem Yiikii Hesab1

Wi= 15547 Wi= 15547 Wi=  155.46 = 1

W2= | 15547 W4= 155.47 = 1

YW= | 777.34 Z3/ Ta= 0.15 Tb= 0.60

Al= 0.4 Tx= 0.93 Ty= 0.91

Sm= 1.76 Sty = 1.72

Vix= | 54745 Viy=  357.06

Fex

¢ ; ; Wn « Hn g s EHT

Kat (n) Wn Hn ‘Wn*Hn W Siwnean) Lx Fex/Lx
5 155.46 15 2331.90 033 182.48 12 15.21
4 155.47 12 1865.64 027 14599 12 12.17
3 155.47 9 130023 0.20 109.49 12 012
2 155.47 6 032.82 0.13 73.00 12 6.08
1 155.47 3 466.41 0.07 36.50 12 304

¥=  6996.00
Fey

- . - Wn=Hn viy+ WrnsHn

Kat (n) Wn Hn Wn*Hn W T(wneEn) Ly Fex/Lx
5 15546 15 | 2331.90 0.33 185.68 12.85 | 1443
4 155.47 12 1865.64 027 14855 12.85 11.56
3 155.47 9 130923 020 111.41 12.85 8.67
2 155.47 6 032.82 0.13 7428 12.85 578
1 155.47 3 466.41 0.07 37.14 12.85 2.89

¥= 6996.00
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Yonlere gore deprem yiikii etkime sekli ve analiz sonucu moment diyagramlari izleyen

sekillerde gosterilmistir.

[ Frame Span Loads (E) (As Defined) |

Ve ANV A TN
AR

N ‘\s /
XA

Sekil 4.155 : X yoniinde E, Deprem Y iklemesi

5=

Sekil 4.156 : Y yoninde E,, Deprem Y iklemesi
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: G+Q+E,, Moment Diyagrami

Sekil 4.157

[ Moment 3-3Diagram (G+Q-B) |

Sekil 4.158 : G+Q-E, Momenti Diyagrami
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Sekil 4.159 : G+Q+E,, Moment Diyagran

Sekil 4.160 : G+Q-E,, Moment Diyagrami
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Etki/kapasite oranlarinin (r) hesap ¢izelgeleri asagidakilere uygundur.

Cizelge 4.50 : SZ01-SZ07 Kolon r Degerleri

M e r T T
Eleman N [G+0£Ex] | SAP2000 F
(Mk-Md) (B+0Ey) | Mehia ideCAD | Stad4CAD

X 3.51 33.40 6.06 431
-X §.43 49.50 4.37
Szo1 Y 9.64 36.00 3.62
- 12.56 52.83 3.30
X 9.10 71.88 5.93
-X 11.90 71.27 5.93
Sz01 Y 10.49 41.53 4.10
i 13.29 55.06 3.60
X 8.90 50.54 3.09
-X 13.20 57.05 3.82
5203 Y 6.85 30.355 421
- 11.15 40.14 3.04
X 15.62 40.91 2.57
-X 17.68 43.40 2.51
Szo04 Y 10.17 31.44 3.01
- 12.23 20.70 2.89
X 11.03 54.77 3.97
-X 12.63 55.56 425
SZ05 Y 10.77 71.04 6.72
¥ 12.37 71.20 5.7 6.58
X 9.60 52.23 544 3.52
-X 10.48 61.76 5.80 5.42
$z06 Y 16.74 103.09 6.16 7.23
-Y 17.62 102.05 5.7 7.13
X 10.16 58.84 5.25
-X 12.16 64.78 4.98
5207 Y 9.37 74.48 6.15
-V 11.37 72.17 5.90

Cizelge 4.51 : SZ08-SZ12 Kolon r Degerleri

X 10.86 30.44 4.64 3.63
X 12.16 50.00 4.11 3.54
Szo8 Y 10.29 33.70 5.22 4.82
-Y 11.59 52.16 4.50 4.69
X 4.92 32.30 6.57 435
X 8.68 44.17 5.09 4.49
SZ09 Y 932 52.59 5.64 3.29
-Y 13.08 54.80 4.19 3.76
X 9.62 68.53 7.12 6.04
X 9.62 67.93 7.06 6.04
SZ10 Y 11.74 56.02 4.77 355
Y 11.74 58.40 4.07 423
X 8.77 77.23 8.81 5.73
X 11.83 75.54 6.39 5.54
Szi1 Y 10.00 44.93 4.49 297
-Y 13.06 46.76 3.38
X 9.03 35.85 3.97
X 14.13 4831 342
Sz Y 791 32.81 4.15
Y 7.01 38.64 4.88
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Cizelge 4.52 : KZ01-KZ17 Kiris r Degerleri

:
Eleman MaMd[]Mk. G+EZEX sgzzhggn rideCab Sta4rCAD
L 4 2 0 Q.78 Q.07
K201 3| Joo aire | ser | ses | des
< 412 | 2 05 | ss .
Kz 3| in o | te | v | e
Y 5.4 4.2 33 85 5.23
K203 3| Z0 G| e | e | oo
{ 4 £ 7 6.57 3
K204 % | 43 acee | e | con | cue
L 5 2045 02 05 387
K205 % | 200 aase | aer | soo | 5
< 4. 45 2 07 7. _
k2o 3| 30 aar | e | e | en
K207 S | am s | e | se | s
kzos Lol 2ot in | eer | e | ok
L 5 564 0.07 0. 023
K200 T | 00 aoeo | sas | sir | e
- £ 9 3 70 6.3 7.10
kz10 3| 5 e | e | e | o
F 4 2 52 & )
K211 3| Y0 atar | e | e
k212 L | 2L e | oo | oo
’ 412 2 5 7.66
K213 L | 30 ok
K2y | She sess c60
F A 2 @ /0
K215 Lo | Jh s S
F 2 pl a5
kzs oo | G0 7k cor
K217 | oo aaao S

Etki/Kapasite oranlarinin hesab1 sonrasi Cizelge 3.5 ve 3.6’da gosterilen hesap
yontemlerine uygun olarak betonarme kolon ve kirislerin hasar durumlar1 belirlenir.
Excel’de yapmis oldugumuz hasar durumlarinin belirlenmesi ¢izelgeleri elemanlara

gore ilerleyen sekillerde gdsterilmistir.
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Cizelge 4.53 : SZ01-SZ12 Kolon Hasar Durumu

Meveut | Ekzene Beton
P Kesme Faudal
Kelom | 5 Kolon Kesilleri | Beton | Koneveli FPaspay ihesklic Gekrne Ny v |sapzoo Hasar
A " Dayar | Kuwvet Dayaru T | 5ar 0 Dwururn
h [N fom N Ve d d ferm R u
m m mPa t t m m mPa
xi 03 05 E 549 | 543 : 003 0.27 .40 002 | 029 | BOB GE
5207 betio D [k} B B0 557 ¢ 003 0.27 .40 006 | 023 | 587 GE
wio03 05 E 1272 - 005 ;003 0.27 .40 005 | 000 | 373 iH
i 03 05 E 310 007 i 003 0.27 A0 001 | 0no | 421 iH
% 03 05 E 1227 0 B7F2 ¢ 003 .27 .40 005 | 036 | 790 GB
5202 bt 3 05 b 464 - BEE : 003 .27 A0 002 [ 035 | 5499 GE
ui 03 [k} E 2005 ¢ 007 003 .27 .40 10| 000 | E98 iH
Wi 03 05 E 84 006 : 003 .27 .40 003 [ oo0 | 474 iH
% i 08 03 E 854 | 368 i 003 .47 .40 0.04 NEI ] GE
5203 bt 23 [kc] b 2045 ¢ 3E2 ;003 .47 40 0os [ oe | 432 H
yi 08 03 E 1295 0 039 ;003 .47 .40 005 | 002 | 448 H
Wi 05 03 E 147 ¢ 033 ¢ 003 .47 .40 L0 | 002 | Sed H
% i 08 03 E 2293 1 320 i 003 .47 .40 .10 076 | 282
5204 bt 28 03 b 9,45 T o: 0o .47 .40 0os [ 006 | 245
yi 08 03 E 426 0 033 ;003 .47 .40 006 | 002 1 309
i 05 03 E 084 0 031 : 0.03 .47 .40 005 | 002 | 243
% i 08 03 E EDE | 313 1 003 .47 .40 003 [ 076 [ 457 iH
205 bt 28 03 b 2h22 322 003 .47 .40 LT 06 | 440 iH
yi 08 03 E 820 003 : 003 .47 .40 003 | 000 | bkd [E1=]
i 05 03 E 10.595 L2003 .47 .40 0.05 07 | 578 GE
%108 03 E 22730383 1 003 .47 .40 003 [ 020 ] 544 GE
G206 b3 03 b T276 a8k ;003 .47 A0 005 [ 020 | 58y GE
ui 08 03 E Thas o 009 : 003 .47 .40 006 | 000 | 66 GE
i 05 03 E 2000 ¢ 0.0 ¢ 0.03 .47 .40 008 [ 000 | 579 GE
%108 03 E 4722 ¢ 422 1 003 .47 .40 0.02 .2 5.7 GE
S207 b33 03 b 2976 1 477 c 003 .47 A0 T2 .2 t5, 212} GE
ui 08 03 E 1706 13 003 .47 .40 0.07 L0 295 GE
i 05 03 E 21800y 003 .47 .40 003 [ 000 | 635 GE
%108 03 B 32451 380 1 003 .47 .40 .14 NEN YT iH
cFng om0 03 b 2223 1 3d7 003 .47 A0 0.09 ] 411 iH
ui 0h 03 b 110 10 003 .47 .40 0.00 0T | 522 GE
i 05 03 E 9 00y ;003 .47 .40 004 [ 000 | 450 iH
%103 05 B 503 1.493 1 003 .27 .40 002 [ 026 | BA7 GE
709 om0 05 b L - S g A0 00k [ 027 | 509 GE
wio03 [k} b 1B+ Ob7 i 003 .27 .40 0T | 004 ] Bhd GE
i 03 05 E T80 - 052 : 003 .27 .40 0os [ 003 [ 419 1H
%103 05 B 007 @ 638 1 003 .27 .40 004 [.034 Tz GE
SF bt 05 b L= - e R 27 40 003 | 034 706 GE
wio03 [k} b 497 ¢+ Obs i 003 .27 .40 002 | 004 407 iH
i 03 05 E 2272 0./ ¢ 003 .27 .40 009 [ 004 457 iH
%103 05 B 470 ¢ BB3 1 003 .27 .40 00z [ 036 [ 88 GE
Er I 05 b Jaky B3 : 003 27 40 008 [ 036 | B34 GE
uio03 [k} b 89 ¢ BB3 003 .27 .40 002 | 035 | 449 H
i 03 05 E 1986 - /48 ¢ 003 .27 .40 008 [ 040 .58 H
%108 03 B 2394 7 287 1003 .47 .40 .10 LTS EH H
7 .S 03 b Tr43 ;o deh c 00 47 40 0o/ [ 074 .42 BH
ui 08 03 b 5.5 041 003 .47 .40 00z | 002 ] iH
i 05 03 E TeE 033 : 003 .47 .40 005 [ o0z | 488 iH

Kiris hasar durumlari.

Cizelge 4.54 : KZ01-KZ17 Kirig Hasar Durumu

Meveut Beton
g . Kesme Faydah
» N Kiris Kesitleri Beton Kuvveti Paspayt ikoeklik (,'E-kme : car2000| Hasar
Kirig Adi| Yon Davyanim Dayanim| p—p 4 ; P——
h b, fom I d d feim Po | budfeem
m m mPa t m m mPa
K701 X 0.50 0.30 16 3412 : 003 047 1.40 0.00 1.73 9.08 GB
-x 0.50 0.30 16 3364 . 003 047 1.40 0.00 1.70 851 GB
Kz02 X 0.50 0.30 16 2228 0.03 047 1.40 0.00 1.13 6.05 GB
-x 0.50 0.30 16 22.53 0.03 0.47 1.40 0.00 1.14 5.61 GB
K703 x 0.50 0.30 16 S7.70 : 0.03 047 1.40 0.00 292 6.33 GB
-x 0.50 0.30 16 60.80 ¢ 0.03 047 1.40 0.00 3.08 6.35 GB
K04 X 0.50 0.30 16 51.53 0.03 047 1.40 0.00 2.61 7.98 GB
= 0.50 0.30 16 50.09 0.03 0.47 1.40 0.00 2.54 827 GB
Kz05 x 0.50 0.30 16 3427 © 003 047 1.40 0.00 1.74 4.02 I[-I
- 0.50 0.30 16 350 0.03 047 1.40 0.00 1.77 4.87 H
K706 X 0.50 0.30 16 78.60 0.03 0.47 1.40 0.00 398 6.07 GB
-x 0.50 0.30 16 80.00 0.03 047 1.40 0.00 4.05 6.15 GB
Kz07 = 0.50 0.30 16 3276 : 003 047 1.40 0.00 1.66 9.99 GB
% 0.50 0.30 16 3234 : 0.03 047 1.40 0.00 1.64 8.74 GB
K708 X 0.50 0.30 16 28.00 0.03 0.47 1.40 0.00 142 6.85 GB
% 0.50 0.30 16 28.14 0.03 047 1.40 0.00 1.43 6.97 GB
K709 = 0.50 0.30 16 38.66 ¢ 0.03 047 1.40 0.00 297 10.07 GB
-x 0.50 0.30 16 5915 ;. 0.03 047 1.40 0.00 3.00 8.86 GB
KZ10 ¥ 0.50 0.30 16 27.48 0.03 047 1.40 0.00 139 6.70 GB
-y 0.50 0.30 16 26.56 0.03 047 1.40 0.00 1.35 6.52 GB
KZ11 v 0.50 0.30 16 2043 : 003 047 1.40 0.00 1.49 6.52 GB
B 0.50 030 16 3049 : 003 047 1.40 0.00 1.54 6.30 GB
Kz12 v 0.50 0.30 16 49.21 0.03 047 1.40 0.00 249 824 GB
-y 0.50 0.30 16 46.96 0.03 0.47 1.40 0.00 238 1.52 GB
Kz13 4 0.50 0.30 16 5335 . 0.03 047 1.40 0.00 270 727 GB
-y 0.50 0.30 16 3501 0.03 047 1.40 0.00 2.83 7.20 GB
KZ14 v 0.50 0.30 16 46.57 0.03 0.47 1.40 0.00 236 6.43 GB
-y 0.50 0.30 16 4511 0.03 047 1.40 0.00 229 6.67 GB
KZ15 ¥ 0.50 0.30 16 2807 © 003 047 1.40 0.00 142 8.18 GB
-y 0.50 0.30 16 2882 : 0.03 047 1.40 0.00 1.46 7.56 GB
KZ16 b 0.50 0.30 16 2273 0.03 0.47 1.40 0.00 115 638 GB
y 0.50 0.30 16 2247 0.03 047 1.40 0.00 1.14 6.60 GB
KZ17 v 0.50 0.30 16 3212 : 003 047 1.40 0.00 1.63 6.03 GB
-y 0.50 0.30 16 3281 0.03 047 1.40 0.00 1.66 3.74 GB
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4.4.4 Kolon ve Kirislerin Etki/Kapasite Oranlarimin Karsilagtirilmasi

Kolon (X)

$H

>» & & N
& & & e .

() Q) 9
Q N N Q
& 4y

® SAP2000 r *ideCAD r ®StadCAD r

Sekil 4.161 : Kolon (X) yoniinde r Degerleri Karsilastirmali Grafikleri

Kolon (-X)

SZ01 SzZ02 SzZ03 SzZ04 SZ05 SZ06 SzZO07 SZ08 SzZ09 SZ10 Sz11 Sz12

®* SAP2000 r *ideCAD r ®StadCAD r

Sekil 4.162 : Kolon (-X) yoniinde r Degerleri Karsilagtirmali Grafikleri

Kolon (Y)

SZ01 Sz02 SzZ03 SZ04 SZO5 SZ06 SZ07 SZ08 SZ0S SZ10 SZ11 SZ12

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.163 : Kolon (Y) yoniinde r Degerleri Karsilagtirmali Grafikleri
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Kolon (-Y)

SZ01 SZ02 SZ03 SZ04 SZ05 SZ06 SZ07 SZ08 SzZ09 SZ10 SZ11 SZ12

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.164 : Kolon (=Y) yo6niinde r Degerleri Karsilastirmali Grafikleri

Kiris r degerlerinin grafik karsilastirmalari.

Kz01  Kz02 KzZ03  KZ04 KZO5 KzZ06 Kz07 Kz08  KZ09

® SAP2000 r = ideCAD r ®StadCAD r

Sekil 4.165 : Kiris (X) yoniinde r Degerleri Karsilastirmali Grafikleri

Kz01 Kz02 Kz03 Kz04  Kz05 Kz06  Kz07  Kz08 Kz09

®* SAP2000 r *ideCAD r ®StadCAD r

Sekil 4.166 : Kiris (—X) yoniinde r Degerleri Kargilagtirmali Grafikleri
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KZ10 Kz11 Kz12 Kz13 Kz14 KZ15 KZ16 Kz17

® SAP2000 r *ideCAD r ®StadCAD r

Sekil 4.167 : Kiris (Y) yoniinde r Degerleri Karsilastirmali Grafikleri

KZ10 Kz11 Kz12 Kz13 Kz14 KZ15 KZ16 Kz17

® SAP2000 r *ideCAD r ®StadCAD r

Sekil 4.168 : Kiris (-Y) yoniinde r Degerleri Karsilastirmali Grafikleri

Cizelge 4.55 : Bina Periyotlar

T T T
SAP200 | idecAD | StadcAD

mod1 0.93 0.97 0.98
mod2 0.91 0.93 0.94
mod3 0.71 0.67 0.66

Cizelge 4.56 : Taban Kesme Kuvvetleri

Ny Q o
& &
& ¥ c&'yy
Vix | 547.45 | 529.

32 | 558.82
Vty 557.06 | 542.7

9| 53943

Cizelge 4.57 : Hasar Durumlari

Sl £ 7

Has.Dur. GB GB GB
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5. SONUC VE ONERILER

Bu c¢aligmada, kat sayisi, tastyict sistemi ve malzemesi degisken bina tiiri yapilarin
dogrusal elastik yontem ile performans degerlendirilmesine yonelik karsilagtirmali
incelemeler yapilmistir. Bu incelemelerde, farkli analiz programlarindan elde edilen
periyot, toplam taban kesme kuvvetleri, performans duzeyleri ve etki/kapasite oranlari
karsilagtirmali olarak irdelenmistir. Caligmanin 4. Bolimilnde sunulan inceleme

sonuglar1 degerlendirildiginde varilan sonuglar asagida maddeler halinde sunulmustur.

e (alismada goz Oniine alinan 6rnek yapilarin catlamis kesit rijitlikleri dikkate
alinarak belirlenen serbest titresim periyotlari karsilastirildiginda, farkli analiz
programlar1 yardimiyla belirlenen periyotlarin birbirine olduk¢a yakin oldugu
sdylenebilir. Ornek yap: sistemleri igin belirlenen periyotlar Cizelge 5.1°de

topluca verilmistir.

Cizelge 5.1 : Ornek Yapilarin Periyotlarinin Karsilastiriimasi

Periyotlar (s)
Yap1 Ismi 1. Mod 2. Mod 3. Mod
SAP2000 | ideCAD | STA4CAD | SAP2000 | ideCAD | STA4CAD | SAP2000 | ideCAD | STA4CAD
Ornek | 0.25 0.25 0.19 Dikkate alinmad
Ornek 11 0.78 0.74 0.77 0.61 0.55 0.58 0.54 0.52 0.52
Ornek 11 0.78 0.74 0.77 0.61 0.55 0.58 0.54 0.52 0.52
Ornek IV 0.93 0.97 0.98 0.91 0.93 0.94 0.71 0.67 0.66

129



e Ornek yapilarin farkli analiz programlar1 yardimiyla elde edilmis toplam taban
kesme kuvvetleri kiyaslandiginda, farkli analiz programlarindan elde edilen
taban kesme kuvvetlerinin birbirine yakin oldugu sdylenebilir. Toplam taban

kesme kuvvetleri Cizelge 5.2°de 6rnek yapilara gore verilmistir.

Cizelge 5.2 : Ornek Yapilarin Toplam Taban Kesme Kuvvetlerinin Karsilastirilmasi

Toplam Taban Kesme Kuvvetleri (kN)
Yapt Ismi 1. Mod 2. Mod
SAP2000 | ideCAD | STA4CAD | SAP2000 | ideCAD | STA4CAD
Ornek | 131.03 131.03 148.83 Dikkate alinmadi
Ornek 11 243,53 254 228.75 296.46 300.41 268.29
Ornek 111 162.35 169.34 1525 197.64 200.27 178.87
Ornek 1V 547.45 529.32 558.82 557.06 542.79 539.43

e Ornek binalar i¢in 2007 Tiirk Deprem Y&netmeligi’nin 7. bdliimiinde verilen
performans diizeyi tanimlarina gore farkli analiz programlari ile bulunan
performans duzeyleri Cizelge 5.3’de verilmistir. Cizelgeden de goriilecegi

lizere bina performanslar1 Ornek | ve Ornek 111 disinda 6zdestir.

Cizelge 5.3 : Ornek Yapilarin Performans Diizeylerinin Karsilastirilmasi

Performans Duzeyleri
YaptIsmi | sappo00 | idecAD | sTA4CAD
Ornek | CG CG GB
Ornek I1 GB GB GB
Ornek 111 iH GB GB
Ornek IV GB GB GB
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Farkli analiz programlarindan elde edilen etki/kapasite oranlarinin
karsilastirilmasiyla, kolon ve kirislerde bu oranlarin analiz programi
farkliligindan etkilenmekle birlikte, yakin degerler aldigi sOylenebilir. Cizelge
5.4 ~5.11’de deprem etkisinin yoniine gore kolon ve kirigler i¢in hesaplanan
etki/kapasite oranlarinin SAP2000°den belirlenen oranlar ile normalize edilmis

ortalama degerleri ile maksimum ve minimum degerleri sunulmustur.

Cizelge 5.4 : Ornek I. Kolon Etki/Kapasite Degerleri Karsilastiriimasi

KOLONLAR (r)
ortalama _

Deprem ; SAP2000 ideCAD | STAACAD

e~ ideCAD |STA4CAD
SAP2000 | SAP2000 |maks| min [maks| min |maks| min
X 0.98 1.25 289 (235(2.84|202|4.02|1.85
-X 0.98 1.25 2.892.38(2.842.03| 4.02|2.00
Y 0.99 1.02 308(1.41(3.01|138|3.08|1.53
=Y 0.98 1.08 285(1.79(2.81|1.48| 294 |1.64

Cizelge 5.5 : Ornek I. Kiris Etki/Kapasite Degerleri Karsilastirilmasi

KIRISLER (r)

Deprem ortalama SAP2000 ideCAD STAACAD

Yot ideCAD STA4CAD
SAP2000 |[SAP2000 |maks |min |maks [min |maks min
X 0.99 1.05 3.27( 1.18| 3.12| 0.99| 3.50| 1.39
-X 0.96 1.01 3.39( 1.18| 3.14| 1.19| 3.80| 1.31
Y 0.97 0.98 2.45( 0.99| 2.29| 0.99| 2.36| 0.95
-Y 0.94 0.72 3.86( 1.26| 3.72| 1.23| 1.23| 0.74

Cizelge 5.6 : Ornek II. Kolon Etki/Kapasite Degerleri Karsilastiriimasi

KOLONLAR (r)

Deprem ortalama SAP2000 ideCAD STA4CAD

Yonii ideCAD |STA4CAD
SAP2000 | SAP2000 | maks | min | maks | min | maks | min
X 0.93 086 |5.01]|182|4.71|1.77|4.80|1.46
-X 0.94 086 |4.87|188|4.69|1.75|4.90|1.37
Y 0.94 0.86 4751135448 1.28|4.90 | 1.21
-Y 0.98 087 |5.62|128|549|1.33|4.24|1.40
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Cizelge 5.7 : Ornek Il. Kiris Etki/Kapasite Degerleri Karsilastiriimas1

KIRISLER (r)

Deprem ortalama SAP2000 ideCAD STAACAD

T ideCAD STA4CAD
SAP2000 | SAP2000 |maks| min |maks| min | maks| min
X 1.00 0.54 4.16|0.63 (427|047 | 1.54|0.35
-X 1.20 0.66 3.2311.023.95|0.72 | 1.65|0.38
Y 1.00 0.56 2.99|0.56(2.94|0.52 | 1.32|0.25
-Y 1.10 0.77 2761039250055 1.75|0.35

Cizelge 5.8 : Ornek I11. Kolon Etki/Kapasite Degerleri Karsilastirilmasi

KOLONLAR (r)
ortalama
Deprem SAP2000 ideCAD STA4CAD
Vénii ideCAD |STA4CAD
SAP2000 | SAP2000 |maks| min |[maks| min | maks| min
X 0.93 0.85 3.171.28|3.14|1.18 | 3.20| 0.98
-X 0.98 0.90 2.99(1.12|3.12|1.17 | 3.23|0.91
Y 0.93 0.86 3.23/090|3.00/093|3.32(0.81
=Y 0.97 0.85 3.55/090|3.69/093|2.83(0.94
Cizelge 5.9 : Ornek I11. Kiris Etki/Kapasite Degerleri Kargilagtirilmasi
KIiRISLER (r)
ortlama
Deprem - SAP2000 ideCAD STA4CAD
vénii ideCAD STAACAD
SAP2000 SAP2000 | maks| min | maks| min | maks| min
X 1.01 0.56 2.43|10.37(2.85|0.32 | 1.09 | 0.23
-X 0.97 0.51 2.46|0.46 | 2.64 | 0.48 | 1.10 | 0.25
Y 0.96 0.62 2.21|0.40(196|0.35| 1.05| 0.23
-Y 0.97 0.61 1.69|0.38|1.67| 0.36| 1.17 | 0.24
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Cizelge 5.10 : Ornek IV. Kolon Etki/Kapasite Degerleri Karsilastiriimas1

KOLONLAR (r)

Deprem ortlama SAP2000 ideCAD STA4CAD

Vénii ideCAD STA4CAD
SAP2000 SAP2000 | maks | min [maks| min | maks| min
X 0.78 0.92 6.57 | 2.62 (6.04|2.57 | 6.43| 3.80
-X 0.89 0.97 5.99 | 2.45(5.93|2.51 |5.77| 3.20
Y 0.88 0.93 6.68 | 3.09 (6.72 | 2.97 | 6.10| 3.89
-Y 0.97 1.03 5.79|2.43(590|2.89|6.17|3.33

Cizelge 5.11 : Ornek IV. Kiris Etki/Kapasite Degerleri Karsilastiriimas1

KIRISLER (1)
Deprem - ortalama SAP2000 ideCAD STAACAD
vénii ideCAD STA4CAD

SAP2000 | SAP2000 |maks| min |maks| min | maks| min

X 0.98 0.92 9.99 | 4.02|9.07 (4.05| 9.23 | 3.87

-X 0.97 0.96 8.51|4.87|8.62(4.00|8.70| 3.75

Y 0.99 0.97 8.24 | 6.03 | 8.69 | 5.81 | 8.34 | 3.96

-Y 1.05 1.04 7.56|5.74|8.00(6.239 | 8.79 | 5.54

Calismada esas alinan 6rnek havuzunun smirli olmasi, karsilastirmada kullanilan
analiz programlarinin hesap kabullerindeki farkliliklar vb. hususlar goz Oniine
alindiginda karsilastirmada ele alinan analiz programlar1 sonuglar1 arasinda bazi
farkliliklar olmakla birlikte, farkli tiir bir yapiin dikkate alinmasi durumunda
sonuglardaki farkliliklar daha da belirginlesebilecegi gibi, ihmal edilecek diizeyde de
kalabilir.
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Cizelge A.1: Ornek I. ideCAD. S101-S109 Kolon Performans Sonuglari

Kolon Adi ‘ Yiik Nk/Acfcm ‘ Sargi V/bwdfctm | Gor.Depl. Vx/y ‘ r ‘ MN ‘ GV ‘ GC ‘ Hasar Hasar Nedeni
[tf]
ZEMiN KAT
+EX 0.05 Var 0.30 0.003 10.06 2.82 3 6 8 Minimum
5101 -EX 0.05 Var 0.30 0.003 2.80 3 ] 8 Minimum
+EY 0.05 Var 0.34 0.002 9.93 198 3 [ 8 Minimum
-EY 0.05 Var 0.34 0.002 2.07 3 6 8 Minimum
+EX 0.06 Var 0.24 0.003 11.22 2.84 3 6 8 Minimum
5102 -EX 0.06 Var 0.24 0.003 2.82 3 ] 8 Minimum
+EY 0.06 Var 0.42 0.002 9.44 2.83 3 [ 8 Minimum
-EY 0.07 Var 0.28 0.002 1.48 3 6 8 Minimum
+EX 0.05 Var 0.24 0.003 10.92 2.81 3 [ 8 Minimum
5103 -EX 0.05 Var 0.24 0.003 2.81 3 6 8 Minimum
+EY 0.06 Var 0.42 0.002 9.42 3.01 3 6 8 Belirgin r>3
-EY 0.07 Var 0.28 0.002 2.69 3 6 8 Minimum
+EX 0.05 Var 0.24 0.003 10.92 2.81 3 [ 8 Minimum
5104 -EX 0.05 Var 0.24 0.003 2.81 3 ] 8 Minimum
+EY 0.06 Var 0.42 0.002 9.42 3.01 3 6 8 Belirgin r>3
-EY 0.07 Var 0.28 0.002 2.69 3 6 8 Minimum
+EX 0.06 Var 0.24 0.003 11.22 2.82 3 [ 8 Minimum
5105 -EX 0.06 Var 0.24 0.003 2.84 3 6 8 Minimum
+EY 0.06 Var 0.42 0.002 9.44 2.82 3 6 8 Minimum
-EY 0.07 Var 0.28 0.002 1.48 3 6 8 Minimum
+EX 0.05 Var 0.30 0.003 10.06 2.81 3 [ 8 Minimum
5106 -EX 0.05 Var 0.30 0.003 2.82 3 6 8 Minimum
+EY 0.05 Var 0.34 0.002 9.93 1.98 3 6 8 Minimum
-EY 0.05 Var 0.34 0.002 2.07 3 6 8 Minimum
+EX 0.04 Var 0.16 0.003 5.04 2.11 3 6 8 Minimum
5107 -EX 0.04 Var 0.16 0.003 2.03 3 ] 8 Minimum
+EY 0.03 Var 0.26 0.002 11.92 2.36 3 6 8 Minimum
-EY 0.03 Var 0.26 0.002 2.81 3 6 8 Minimum
+EX 0.04 Var 0.16 0.003 5.04 2.02 3 6 8 Minimum
5108 -EX 0.04 Var 0.16 0.003 2.11 3 6 8 Minimum
+EY 0.03 Var 0.26 0.002 11.92 2.37 3 6 8 Minimum
-EY 0.03 Var 0.26 0.002 2.78 3 6 8 Minimum
+EX 0.07 Var 0.31 0.003 10.06 2.59 3 6 8 Minimum
5109 -EX 0.07 Var 0.31 0.003 2.55 3 6 8 Minimum
+EY 0.07 Var 0.35 0.002 9.86 1.85 3 6 8 Minimum
-EY 0.07 Var 0.35 0.002 1.86 3 6 8 Minimum

Cizelge A.2: Ornek I. ideCAD. S110-S114 Kolon Performans Sonuglar

VEX 0.07 ar 0.25 0.003 [ 242 3 5 B ]
5110 EX 067 Var 0.25 0003 | 242 3 & B |
oY .09 Var 0.29 0.002 543 138 3 & B |
s 0.07 war 0.41 0.002 | 222 3 & 5 |
+1 K [y War 0.23 0.002 Wme | 359 3 -] B
5111 -£X [0 War 0.2% 0,003 2.8 b | ] ]
+Er .08 Wi o308 0.003 47 7.5 1 [ u
£ 0.07 var 042 0.002 2.30 3 5 b
5112 EX 0.07 Var 0,23 0.003 D 3 ) »
BV o8 Var 0.28 o002 542 | 235 3 “ 5
£ .07 e f.a2 0603 131 3 & 8 |
SEX 0.07 var 0.25 0.003 na | e 3 5 5 |
8113 -EX [N Waf 0.23 0.003 2462 3 & ] |
+EY 0.0% var 0.29 0.002 543 | 1.38 3 6 5
L g 007 W 0.41 0003 i 1 -] . Man i
v 0.07 ar 0.1 0,000 0086 | 2.5 3 4 N | Mnem
51i4 «EX i) ar b.31 0.003 2.50 3 b B Mensmum |
oEY .07 var 0.35 .002 .85 1.84 3 & g | Mnimum
£ 007 ar 0.35 0.002 186 3 5 5 T
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Cizelge A.3: Ornek I. ideCAD. K101-K121 Kiris Performans Sonuglari

Kiris Adi | Yiik | Uc ‘ D.Orani | Sargi | V/bwdfctm | r MN | GV GC Hasar ‘ Hasar Nedeni
ZEMiN KAT
K101 +EX ] 0.00 0.04 0.00 2.5 4 6 Minimum
-EX 1 0.00 0.00 0.00 25 4 ] Minimum
K102 +EX i 0.00 0.07 2.82 2.5 4 ] Belirgin r=2.5
-EX i 0.00 0.23 3.02 2.5 4 ] Belirgin r>2.5
Ki03 +EX ] 0.00 0.23 1.40 2.5 4 6 Minimum
-EX ] 0.00 0.05 1.19 2.9 4 ] Minimum
Kio4 +EX ] 0.00 0.23 1.63 2.5 4 6 Minimum
-EX i 0.00 0.23 1.62 2.9 4 ] Minimum
K105 +EX 1 0.00 0.05 1.20 2.5 4 ] Minimum
-EX i 0.00 0.23 1.39 2.5 4 ] Minimum
K106 +EX i 0.00 0.23 3.03 2.5 4 6 Belirgin r>2.5
-EX j 0.00 0.07 2.82 2.5 4 6 Belirgin r=2.5
K107 +EX i 0.00 0.04 0.00 2.5 4 6 Minimum
-EX i 0.00 0.04 0.00 2.5 4 ] Minimum
K108 +EX i 0.00 0.00 0.00 2.3 4 3] Minimum
-EX i 0.00 0.00 0.00 2.9 4 ] Minimum
Kiog +EX i 0.00 0.06 2.70 2.5 4 6 Belirgin r»2.5
-EX i 0.00 0.23 2.14 2.5 4 ] Belirgin r>2.5
Kiio +EX ] 0.00 0.23 1.41 2.5 4 6 Minimum
-EX ] 0.00 0.05 1.19 2.5 4 ] Minimum
Ki11 +EX ] 0.00 0.23 1.64 2.5 4 1 Minimum
-EX i 0.00 0.23 1.65 2.5 4 6 Minimum
Kiiz +EX i 0.00 0.05 1.18 2.5 4 ] Minimum
-EX i 0.00 0.23 1.42 2.5 4 6 Minimum
Kii3 +EX j 0.00 0.23 3.12 2.5 4 [ Belirgin r=2.5
-EX ] 0.00 0.07 2.72 2.5 4 ] Belirgin r>25
Kii4 +EX 1 0.00 0.05 0.00 2.5 4 ] Minimum
-EX ] 0.00 0.02 0.00 2.5 4 6 Minimum
K113 +EY i 0.00 0.00 0.00 2.5 4 1 Minimum
-EY i 0.00 0.00 0.00 2.5 4 ] Minimum
Kile +EY i 0.00 0.01 1.72 2.5 4 1 Minimum
-EY i 0.00 0.27 3.67 2.5 4 6 Belirgin r>2.5
K117 +EY ] 0.00 0.22 2.29 2.5 4 ] Minimurm
-EY ] 0.00 0.05 2.45 2.5 4 6 Minimum
Kiig +EY ] 0.00 0.01 0.00 2.5 4 [ Minimurm
-EY ] 0.00 0.01 0.00 2.5 4 6 Minimum
K119 +EY 1 0.00 0.00 0.00 2.5 4 ] Minimum
-EY ] 0.00 0.14 0.00 2.5 4 ] Minimum
K120 +EY ] 0.07 0.41 0.99 243 3.86 5.86 Minimum
-EY i 0.07 0.45 1.23 2.43 3.86 5.86 Minimum
Ki21 +EY ] 0.00 0.02 0.00 2.5 4 ] Minimum
-EY i 0.00 0.05 0.00 2.0 4 6 Minimum

A.4: Ornek |. ideCAD. K122-K 134

Kiris Performans Sonuglari

Ki22 +EY 1 0.00 0.00 0.00 2.5 4 6 Minimum
-EY ] 0.00 0.14 0.00 &3 4 6 Minimum
K123 +EY ] 0.07 0.42 0.99 2.43 3.86 5.86 Minimum
-EY i 0.07 0.46 1.24 2.43 3.86 5.86 Minimum
K124 +EY i 0.00 0.05 0.00 2.5 4 6 Minimum
-EY i 0.00 0.05 0.00 2.5 4 ] Minimum
K125 +EY ] 0.00 0.14 0.00 Z5 4 6 Minimum
-EY ] 0.00 0.14 0.00 2.5 4 6 Minimum
K126 +EY ] 0.07 0.42 0.99 243 3.86 5.86 Minimum
-EY i 0.07 0.46 1.24 2.43 3.86 5.86 Minimum
K127 +EY i 0.00 0.05 0.00 ] 4 6 Minimum
-EY i 0.00 0.05 0.00 2.5 4 6 Minimum
Kizg +EY ] 0.00 0.14 0.00 ] 4 6 Minimum
-EY ] 0.00 0.14 0.00 2.5 4 6 Minimum
K129 +EY ] 0.07 0.41 0.99 243 3.86 5.86 Minimum
-EY i 0.07 0.45 1.23 2.43 3.86 5.86 Minimum
K130 +EY ] 0.00 0.02 0.00 ] 4 6 Minimum
-EY ] 0.00 0.02 0.00 2.5 4 ] Minimum
Ki3i +EY 1 0.00 0.00 0.00 &5 4 6 Minimum
-EY i 0.00 0.00 0.00 2.5 4 6 Minimum
K132 +EY i 0.00 0.02 1.71 ] 4 ] Minimum
-EY i 0.00 0.27 3.72 2.5 4 ] Belirgin r>25
K133 +EY ] 0.00 0.22 H-ZT £5 4 6 Minimum
-EY ] 0.00 0.05 2.49 2.5 4 6 Minimum
Ki34 +EY 1 0.00 0.05 0.00 &5 4 6 Minimum
-EY i 0.00 0.05 0.00 2.5 4 6 Minimum
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Cizelge A.5: Ornek I. STA4CAD. S101-S107 Kolon Performans Sonuglari

KOLON Ve vr N N/ (Ac.fc) |V/ (Ac.fct) Md Mr T MN | GV | GC |Hasar
5101 -X 4.00 15.54|SN 10.54 0.043 0.152 17.21 5.25| 3.28|2.00|3.50|5.00 BH
+X 3.53 15.54|SN 6.46 0.025 0.134 17.21 4.93| 3.49|2.00|3.50|5.00 BH
Sargix |-Y 5.18 16.73|SN 11.21 0.044 0.197 18.63 7.89| 2.36|2.00/3.50|5.00 BH
RO:MH +Y 4.95 16.73|SN 6.31 0.025 0.188 18.63 6.45| 2.89|2.00|3.50|5.00 BH
Korozyon %0 r=Md/Mr
5102 -X 4.33 15.56 SN 14.02 0.054 0.164 22.80 5.76| 3.96/2.00|3.50|5.00 IH
+X 4.47 15.56 | SN 15.33 0.060 0.170 22.80 6.11| 3.73|2.00|3.50|5.00 IH
Sargix |-Y 6.46 16.76 | SN 16.51 0.064 0.245 17.80 6.00| 2.97|2.00|3.50|5.00 BH
RO:MH +¥Y 5.91 16.76|SN 12.77 0.050 0.224 17.80 10.69| 1.67|2.00/3.50|5.00 MH
Korozyon %0 r=Md/Mr
5103 -X 4.45 15.56 | SN 15.14 0.05% 0.169 21.83 6.02| 3.63|2.00|3.50|5.00 IH
+X 4.44 15.56 | SN 15.11 0.059 0.169 21.83 5.98| 3.65|2.00|3.50|5.00 IH
Sargix |-Y 6.51 16.76|SN 16.82 0.065 0.247 17.78 5.90| 3.02|2.00|3.50|5.00 BH
KO:MH A 5.96 16.76 | SN 13.15 0.051 0.227 17.78 10.94| 1.63|2.00|3.50|5.00 MH
Korozyon %0 r=Md/Mr
5104 -X 4.44 15.56|SN 15.11 0.05% 0.169 21.83 5.98| 3.65|2.00|3.50|5.00 IH
+X 4.45 15.56 | SN 15.14 0.05% 0.169 21.83 6.02| 3.63|2.00|3.50|5.00 IH
Sargix |-¥ 6.51 16.76 | SN 16.82 0.065 0.247 17.78 5.90| 3.02|2.00|3.50|5.00 BH
RO:MH |+Y 5.96 16.76|SN 13.15 0.051 0.227 17.78 10.94| 1.63|2.00(3.50|5.00| MH
Korozyon %0 r=Md/Mr
$105 -X 4.47 15.56|SN 15533 0.060 0.170 22.80 6.11| 3.73|2.00({3.50|5.00| IH
+X 4.33 15.56|SN 14.02 0.054 0.164 22.80 5.76| 3.96|2.00(3.50|5.00| IH
Sargix |-Y 6.46 16.76|SN 16.51 0.064 0.245 17.80 6.00| 2.97|2.00|3.50|5.00 BH
KO:MH +Y 5.91 16.76|SN 12.77 0.050 0.224 17.80 10.69| 1.67|2.00|3.50|5.00 MH
Korozyon %0 r=Md/Mr
5106 -X 3.53 15.54|SN 6.46 0.025 0.134 17.21 4.93| 3.49|2.00/3.50|5.00 BH
+X 4.00 15.54|SN 10.94 0.042 0.152 17.21 5.25| 3.28|2.00|3.50|5.00 BH
Sargix |-Y 5.18 16.73|SN sl chl 0.044 0.197 18.63 7.89| 2.36/2.00(3.50|5.00| BH
RO:MH |+Y 4.95 16.73|SN 6.30 0.024 0.188 18.63 6.45| 2.89|2.00(3.50|5.00| BH
KRorozyon %0 r=Md/Mr
§107 -X 4.40 15.55|SN 14.72 0.057 0.167 17.75 5.81| 3.06|2.00(3.50|5.00| BH
+X 3.88 15.55|SN 9.81 0.038 0.148 17.75 5.38| 3.30|2.00(3.50|5.00| BH
Sargix |-Y 5.45 16.75|SN 9.71 0.038 0.207 18.52 7.64| 2.42|2.00|3.50|5.00 BH
RO:MH +Y 5.40 16.75|SN 14.41 0.056 0.205 18.52 8.02| 2.31|2.00|3.50|5.00 BH
%0 r=Md/Mr

Korozyon
1

Cizelge A.6

Ornek |

. STA4CAD. S108-S114 Kolon Performans Sonuglari

s108 -X 4.67 15.58 | SN 17.28 0.067 0.178 23.47 6.21| 3.78|2.00|3.50|5.00 IH
+X 4.83 15.58 | SN 18.76 0.073 0.183 23.47 6.61| 3.55|2.00|3.50|5.00 IH
Sargix |-Y 6.44 16.77|SN 16.37 0.064 0.245 17.80 11.73| 1.52|2.00|3.50|5.00 MH
RO:MH +Y 6.99 16.77|SN 20.11 0.078 0.266 17.80 6.41| 2.78|2.00|3.50|5.00 BH
Korozyon %0 =Md/Mr
S109 -X 4,81 15.58 | SN 18.58 0.072 0.183 22.47 6.51| 3.45(|2.00|3.50|5.00 BH
+X 4.81 15.58 | SN 18.55 0.072 0.183 22.47 6.47| 3.47|2.00|3.50|5.00 BH
Sargix |-Y 6.51 16.77|SN 16.84 0.065 0.247 17.78 11.97| 1.49|2.00/3.50|5.00 MH
KO:MH +Y 7.05 16.77|SN 20.50 0.080 0.268 17.78 6.33| 2.81|2.00|3.50|5.00 BH
Korozyon 20 T=Md/Mr
s110 =X 4.81 15.58 | SN 18.55 0.072 0.183 22.47 6.47| 3.47|2.00|3.50|5.00 BH
+X 4.81 15.58 | SN 18.58 0.072 0.183 22.47 6.51| 3.45|2.00|3.50|5.00 BH
Sargix |-Y 6.51 16.77|SN 16.84 0.065 0.247 17.78 11.97| 1.49|2.00|3.50|5.00 MH
KO:MH +Y 7.05 16.77|SN 20.50 0.080 0.268 17.78 6.33| 2.81|2.00|3.50|5.00 BH
Rorozyon %0 r=Md/Mr
S111 -X 4.83 15.58 | SN 18.77 0.073 0.183 23.47 6.61| 3.55|2.00{3.50|5.00 IH
+X 4.67 15.58 | SN 17.29 0.067 0.178 23.47 6.21| 3.78|2.00)|3.50|5.00 IH
Sargix |-Y 6.44 16.77|SN 16.37 0.064 0.245 17.80 11.73| 1.52|2.00|3.50|5.00 MH
KO:MH +Y 6.99 16.77|SN 20.11 0.078 0.266 17.80 6.41| 2.78|2.00|3.50|5.00 BH
Rorozyon %0 r=Md/Mr
5112 -X 3.88 15.55|SN 9.81 0.038 0.148 17.75 5.38| 3.30|2.00|3.50|5.00 BH
+X 4.40 15.55|SN 14.72 0.057 0.167 17.75 5.81| 3.06|2.00|3.50|5.00 BH
Sargix |-Y 5.45 16.75|SN 9.71 0.038 0.207 18.52 7.64| 2.42|2.00|3.50|5.00 BH
KO:MH +Y 5.40 16.75|SN 14.41 0.056 0.205 18.52 8.02| 2.31|2.00|3.50|5.00 BH
Rorozyon %0 T=Md/Mr
S113 -X 1.53 15.54 SN 9.60 0.037 0.058 9.85 5.42| 1.82|2.00|3.50|5.00 MH
+X 1.53 15.54 | SN 9.60 0.037 0.058 9.85 5.01| 1.96|2.00{3.50|5.00 MH
Sargix |-Y 5.43 16.74 | SN 9.52 0.037 0.206 24.7% 8.40| 2.95|2.00|3.50|5.00 BH
KO:MH +Y 5.45 16.74|5N 9.72 0.038 0.207 24.79 6.29| 3.94|2.00|3.50|5.00 IH
Korozyon %0 r=Md/Mr
5114 -X 1.53 15.54 SN 9.60 0.037 0.058 9.85 5.01| 1.96(2.00|3.50|5.00 MH
+X 1.53 15.54|5N 9.60 0.037 0.058 9.85 5.42| 1.82|2.00|3.50|5.00 MH
Sargix |-Y 5.43 16.74 | SN 9.52 0.037 0.206 24.79 8.40| 2.95/2.00)|3.50|5.00 BH
KO:MH +¥ 5.45 16.74 | SN 9.72 0.038 0.207 24.79 6.29| 3.94|2.00|3.50|5.00 IH
%0 T=Md/Mr

Korozyon
1
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Cizelge A.7: Ornek I. STA4CAD. K101-K 114 Kiris Performans Sonuglari

KIRIS p-p'/pb Ve/Vr Ve/ (Ac.fct) r=Md/Mr MN | GV | GC |Hasar
K101 -X|Sol| 0.0000 |0.0/17.65=0.0 SN 0.0000 0.0/5.46=0.0 2.50|4.00|6.00 MH
Sargix |-X|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/6.47=0.0 2.50(4.00|6.00| MH
+X|Sol| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.64=0.0 2.50/4.00|6.00| MH
Sunek +X|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 0.0/4.63=0.0 2.50(4.00|6.00 MH
Korozyon %0 Vp/V1lim=|9.96/50.97=0.2 + SN |Vp=IMr /Ln=|(5.46+6.47)/1.2=9.96
K102 -X|Sol| 0.0000 |4.71/17.65=0.27 SN 0.1874 |16.33/4.6=3.55 2.50(4.00|6.00| BH
Sargix |-X|Sag| 0.0000 |(4.74/17.65=0.27 SN 0.1886 11.05/6.6=1.67 2.50(4.00|6.00 MH
+X|Sol| 0.0000 |4.57/17.65=0.26 SN 0.1818 16.33/6.16=2.65 2.50|4.00(6.00 BH
Sanek |+X|Sag| 0.0000 |4.6/17.65=0.26 SN 0.1829 [11.05/4.88=2.26 2.50/4.00|6.00| MH
Rorozyon %0 |Vp/Vlim=|4.07/50.97=0.08 v SN | Vp=FMr /Ln=|(4.6+6.6)/2.75=4.07
K103 -X|Sol| 0.0000 |4.02/17.65=0.23 SN 0.1601 8.55/4.46=1.92 2.50(4.00|6.00 MH
Sargix |-X|Sag| 0.0000 |3.73/17.65=0.21 SN 0.1636 9.42/6.78=1.39 2.50|4.00(6.00 MH
+X|Sol| 0.0000 |3.82/17.65=0.22 SN 0.1617 |8.55/6.28=1.36 2.50/4.00|6.00| MH
Sunek +X|Sag| 0.0000 |4.15/17.65=0.24 SN 0.1652 9.42/4.75=1.98 2.50(4.00|6.00 MH
Korozyon %0 Vp/Vlim=|3.81/50.97=0.07 ¥ SN | Vp=IMr /Ln=|(4.46+6.78)/2.95=3.81
K104 -X|Sol| 0.0000 |4.1/17.65=0.23 SN 0.1633 |9.86/4.36=2.26 2.50/4.00|6.00| MH
Sargix |-X|Sag| 0.0000 |4.1/17.65=0.23 SN 0.1633 9.86/6.77=1.46 2.50(4.00|6.00 MH
+X|Sol| 0.0000 |4.1/17.65=0.23 SN 0.1633 9.86/6.38=1.55 2.50|4.00|6.00 MH
Sunek +X|Sag| 0.0000 |4.1/17.65=0.23 SN 0.1633 9.86/4.75=2.08 2.50|4.00(6.00 MH
Rorozyon %0 |Vp/Vlim=|3.77/50.97=0.07 ¥ SN |Vp=FMr /Ln=|(6.38+4.75)/2.95=3.77
K105 -X|Sol| 0.0000 |4.15/17.65=0.24 SN 0.1652 5.42/4.35=2.17 2.50|4.00|6.00 MH
Sargix |-X|Sag| 0.0000 |3.82/17.65=0.22 SN 0.1617 8.55/6.67=1.28 2.50|4.00|6.00 MH
+X|Sol| 0.0000 |3.73/17.65=0.21 SN 0.1636 |9.42/6.38=1.48 2.50/4.00|6.00| MH
Sunek |+X|Sag| 0.0000 |4.02/17.65=0.23 SN 0.1601 |8.55/4.85=1.76 2.50/4.00|6.00| MH
Korozyon %0 Vp/Vlim=|3.8/50.97=0.07 ¥ SN |Vp=¥Mr /Ln=|(6.38+4.85)/2.95=3.8
K106 -X|Sol| 0.0000 |4.6/17.65=0.26 SN 0.1830 [(11.05/4.51=2.45 2.50/4.00|6.00| MH
Sargix |-X|Sag| 0.0000 |4.57/17.65=0.26 SN 0.1817 |16.33/6.51=2.51 2.50(4.00|6.00| BH
+X|So0l| 0.0000 |4.74/17.65=0.27 SN 0.1887 11.05/6.24=1.77 2.50|4.00|6.00 MH
Sunek +X|Sag| 0.0000 |4.71/17.65=0.27 SN 0.1874 16.33/4.96=3.29 2.50|4.00(|6.00 BH
Rorozyon %0 |Vp/Vlim=|4.07/50.97=0.08 v SN | Vp=FMr /Ln=|(6.24+4.96)/2.75=4.07
K107 -X|Sol| 0.0000 |1.26/17.65=0.07 SN 0.0500 0.0/4.63=0.0 2.50(4.00|6.00 MH
Sargix |-X|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 0.0/5.64=0.0 2.50|4.00|6.00 MH
+X|Sol| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/6.47=0.0 2.50(4.00|6.00| MH
Suanek |+X|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50(4.00|6.00| MH
Korozyon %0 Vp/V1lim=|9.96/50.97=0.2 ¢ SN | Vp=YMr /Ln=|(6.47+5.46)/1.2=9.96
K108 -X|Sol| 0.0000 |0.0/17.65=0.0 SN 0.0000 0.0/5.46=0.0 2.50(4.00|6.00 MH
Sargix |-X|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 0.0/6.47=0.0 2.50|4.00(6.00 MH
+X|Sol| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.64=0.0 2.50/4.00|6.00| MH
Sunek |+X|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/4.63=0.0 2.50/4.00|6.00| MH
Korozyon %0 Vp/Vlim=|9.96/50.97=0.2 « SN |Vp=(Mr /Ln=|(5.46+6.47)/1.2=9.96
K109 -X|Sol| 0.0000 |5.04/17.65=0.29 SN 0.2005 |16.76/4.54=3.69 2.50/4.00|6.00| BH
Sargix |-X|Sag| 0.0000 |5.05/17.65=0.29 SN 0.2008 (11.37/6.64=1.71 2.50(4.00|6.00| MH
+X|Sol| 0.0000 |4.87/17.65=0.28 SN 0.1939 16.76/6.21=2.7 2.50(4.00|6.00 BH
Sunek +X|Sag| 0.0000 |4.88/17.65=0.28 SN 0.1942 11.37/4.85=2.34 2.50|4.00(|6.00 MH
Rorozyon %0 |Vp/Vlim—=|4.06/50.97=0.08 v SN |Vp=FMr /Ln=|(4.54+6.64)/2.75=4.06
K110 -X|Sol| 0.0000 |4.25/17.65=0.24 SN 0.1691 8.8/4.42=1.99 2.50|/4.00|6.00 MH
Sargix |-X|Sag| 0.0000 |3.82/17.65=0.22 SN 0.1730 9.69/6.83=1.42 2.50|4.00|6.00 MH
+X|Sol| 0.0000 |3.91/17.65=0.22 SN 0.1709 8.8/6.31=1.39 2.50|4.00(6.00 MH
Sunek |+X|Sag| 0.0000 |4.39/17.65=0.25 SN 0.1747 |9.69/4.71=2.06 2.50/4.00|6.00| MH
Korozyon %0 Vp/Vlim=|3.81/50.97=0.07 ¥ SN | Vp=¥Mr /Ln=|(4.42+6.83)/2.95=3.81
K111 -X|Sol| 0.0000 |4.34/17.65=0.25 SN 0.1727 10.15/4.3=2.36 2.50|4.00(|6.00 MH
Sargix |-X|Sag| 0.0000 |4.34/17.65=0.25 SN 0.1726 |10.15/6.83=1.49 2.50/4.00|6.00| MH
+X|S0l| 0.0000 |4.34/17.65=0.25 SN 0.1727 10.15/6.42=1.58 2.50|4.00|6.00 MH
Sunek +X|Sag| 0.0000 |4.34/17.65=0.25 SN 0.1727 10.15/4.71=2.15 2.50(4.00|6.00 MH
Korozyon 20 |Vp/Vlim=|3.77/50.97=0.07 ¥ SN |Vp=IMr /Ln=|(6.42+4.71)/2.95=3.77
K112 -X|Sol| 0.0000 |4.39/17.65=0.25 SN 0.1747 9.69/4.3=2.26 2.50(4.00|6.00 MH
Sargix |-X|Sag| 0.0000 |3.91/17.65=0.22 SN 0.1709 8.8/6.71=1.31 2.50(4.00|6.00 MH
+X|Sol| 0.0000 |3.82/17.65=0.22 SN 0.1730 9.69/6.42=1.51 2.50|4.00|6.00 MH
Sunek |+X|Sag| 0.0000 |4.25/17.65=0.24 SN 0.1691 |8.8/4.82=1.83 2.50(4.00|6.00| MH
Forozyon %0 |Vp/Vlim=|3.81/50.97=0.07 ¥ SN | Vp=FMr /Ln=|(6.42+4.82)/2.95=3.81
K113 -X|Sol| 0.0000 |4.88/17.65=0.28 SN 0.15944 11.37/4.47=2.54 2.50|4.00(|6.00 BH
Sargix |-X|Sag| 0.0000 |4.87/17.65=0.28 SN 0.1939 |16.76/6.58=2.55 2.50/4.00|6.00| BH
+X|Sol| 0.0000 |5.05/17.65=0.29 SN 0.2009 (11.37/6.27=1.81 2.50(4.00|6.00| MH
Sunek +X|Sag| 0.0000 |5.04/17.65=0.29 SN 0.2004 16.76/4.91=3.41 2.50|4.00|6.00 BH
Rorozyon %0 Vp/Vlin=|4.06/50.97=0.08 v SN | Vp=IMr /Ln=|(6.27+4.91)/2.75=4.06
K114 -X|Sol| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/4.63=0.0 2.50(4.00|6.00| MH
Sargix |-X|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 0.0/5.64=0.0 2.50(4.00|6.00 MH
+X|Sol| 0.0000 |1.26/17.65=0.07 SN 0.0500 0.0/6.47=0.0 2.50|4.00|6.00 MH
Sanek |+X|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50/4.00|6.00| MH
Vp/Vlim=|9.96/50.97=0.2 ¢ SN |Vp=FMr /Ln=|(6.47+5.46)/1.2=9.96

Rorozyon %0
1 1
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Cizelge A.8: Ornek I. STA4CAD. K115-S129 Kiris Performans Sonuglar

K115 -Y|sol| 0.000D |3.38/17.65=0.19 SN D.1346 |0.0/1.32=0.0 2.50|4.00 6.00( MH
Sargix |-¥|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.78=0.0 2.50|4.00 6.00| MH
+Y|Sol| 0.0000 [3.38/17.65=0.19 SN 0.1346 |0.0/9.93=0.0 2.50|4.00 6.00| MH
Sunek |+Y|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50|4.00|6.00| MH
Rorozyon %0 |Vp/Vlim=|6.77/50.97=0.13 SN|Vp=fMr /Ln=|(9.93+5.46)/2.27=6.77
K116 -Y|Sol| 0.00DD |5.76/17.65=0.33 SN 0.2293 |10.16/4.36=2.33 2.50|4.00 6.00| MH
Sargix |-¥|Sag| 0.0000 |4.3/17.65=0.24 SN 0.2489 14.32/8.12=1.76 2.50|4.00|6.00| MH
+Y|Sol| D.00DD |4.8/17.65=0.27 SN 0.2171 |10.16/6.1=1.66 2.50|4.00 6.00| MH
Sunek |+Y|Sag| 0.0000 |5.95/17.65=0.34 SN 0.2367 | 14.32/3.82=3.75 2.50|4.00 6.00| BH
Rorozyon #0 |Vp/Vlim=|3.93/50.97=0.08 v SN|Vp=3Mr /Ln=| (4.36+8.12)/3.18=3.93
K117 -Y|Sol| D.0DDD |5.02/17.65=0.28 SN D.1997 |14.45/5.34=2.71 2.50|4.00|6.00( BH
Sargix |-Y|Sag| 0.0000 |4.24/17.65=0.24 SN 0.2744 10.27/7.58=1.36 2.50|4.00|6.00| MH
4Y|Sol| 0.0000 |4.75/17.65=0.27 SN 0.1889 |14.45/5.31=2.72 2.50|4.00 6.00| BH
Sunek |+Y|Sag| 0.0000 |6.62/17.65=0.38 SN 0.2636 |10.27/4.48=2.29 2.50|4.00|6.00| MH
Korozyon %0 |Vp/Vlim=|4.27/50.97=0.08 + SN|Vp=IMr /Ln=|(5.34+7.58)/3.03=4.27
K118 -Y|Sol| 0.00DD |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50|4.00 6.00| MH
Sargix |-¥|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/6.55=0.0 2.50|4.00|6.00| MH
+Y|Sol| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.64=0.0 2.50|4.00|6.00| MH
Sunek |+Y|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/4.55=0.0 2.50|4.00 6.00( MH
Rorozyon #0 |Vp/Vlim=|9.43/50.97=0.19 + SN|Vp=3Mr /Ln=| (5.46+6.55) /1.27=9.43
K119 -Y|Sol| 0.0000 |3.63/17.65=0.21 SN 0.1446 |0.0/0.92=0.0 2.50|4.00|6.00| MH
Sargix |-¥|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.78=0.0 2.50|4.00 6.00( MH
4Y|Sol| 0.0000 |3.63/17.65=0.21 SN D.1446 |0.0/10.33=0.0 2.50|4.00|6.00| MH
Sunek |+Y|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50|4.00 6.00| MH
KRorozyon %0 |Vp/Vlim=|6.94/50.97=0.14 ¢ SN |Vp=§Mr /Ln=|(10.33+5.46)/2.27=6.94
K120 -Y|sol| 0.0000 |9.01/17.65=0.51 SN 0.3588 | 13.56/5.73=2.37 2.50|4.00 6.00| MH
Sargix |-Y Sag| 0.0000 |3.96/17.65=0.22 SN 0.3924 |13.56/18.65=0.73 2.50|4.00 6.00| MH
4Y|Sol| 0.0000 [3.11/17.65=0.18 SN 0.3690 |13.56/14.55=0.93 2.50|4.00|6.00| MH
Sunek |+Y|Sag| 0.0000 |10.12/17.65=0.57 SN D.4027 |13.56/5.17=2.62 2.50|4.00 6.00| BH
Korozyon %0 |Vp/Vlim=|3.61/50.97=0.07 + SN|Vp=yMr /Ln=| (5.73+18.65)/6.75=3.61
R121 -¥|Sol| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50|4.00|6.00| MH
Sargix |-Y¥|Sag| 0.0000 |1.26/17.65=0.07 SN D.0500 |0.0/6.55=0.0 2.50|4.00 6.00( MH
+Y|Sol| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.64=0.0 2.50|4.00 6.00( MH
Sunek |+Y|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/4.55=0.0 2.50|4.00 6.00| MH
Rorozyon #0 |Vp/Vlim=|9.43/50.97=0.19 ¢ SN |Vp=§Mr /Ln=|(5.46+6.55)/1.27=9.43
R122 -Y|Sol| 0.000D |3.66/17.65=0.21 SN 0.1455 |0.0/0.88=0.0 2.50|4.00 6.00| MH
Sargix |-Y¥|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.78=0.0 2.50|4.00 6.00| MH
4Y Sol| 0.0000 [3.66/17.65=0.21 SN 0.1455 |0.0/10.37=0.0 2.50|4.00 6.00| MH
Sunek |+Y|Sag| 0.0000 |0.0/17.65=0.0 SN D.0000 |0.0/5.46=0.0 2.50|4.00|6.00| MH
Rorozyon #0 |Vp/Vlim=|6.96/50.97=0.14 v SN|Vp=YMr /Ln=|(10.37+5.46)/2.27=6.96
K123 -Y|Sol| 0.0000 |9.07/17.65=0.51 SN 0.3609 |13.6/5.71=2.38 2.50|4.00 6.00| MH
Sargix |-Y|Sag| 0.0000 |4.06/17.65=0.23 SN 0.3950 (13.6/18.69=0.73 2.50|4.00|6.00| MH
+Y|Sol| 0.0000 |3.2/17.65=0.18 SN 0.3715 |13.6/14.55=0.93 2.50|4.00 6.00| MH
Sunek |+Y|Sag| 0.0000 |10.19/17.65=0.58 SN D.4055 |13.6/5.15=2.64 2.50|4.00 6.00| BH
Rorozyon %0 |Vp/Vlim=|3.61/50.97=0.07 + SN |Vp=yMr /Ln=|(5.71+18.69)/6.75=3.61
K124 -Y|Sol| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50|4.00 6.00| MH
Sargix |-¥|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/6.55=0.0 2.50|4.00 6.00( MH
4Y|Sol| 0.0000 [0.0/17.65=0.0 SN 0.0000 |0.0/5.64=0.0 2.50|4.00 6.00| MH
Sunek |+Y|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/4.55=0.0 2.50|4.00|6.00| MH
Korozyon %0 |Vp/Vlim=|9.43/50.97=0.19 ¥ SN|Vp=3Mr /Ln=|(5.46+6.55)/1.27=9.43
K125 -Y|sol| 0.0000 |3.66/17.65-0.21 SN 0.1455 |0.0/0.88=0.0 2.50|4.00 6.00| MH
Sargix |-Y¥|Sag| 0.0000 |0.0/17.65=0.0 SN 0D.0000 |0.0/5.78=0.0 2.50|4.00|6.00| MH
+Y|Sol| D.00DD |3.66/17.65=0.21 SN 0.1455 |0.0/10.37=0.0 2.50|4.00/6.00| MH
Sunek |+¥|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50|4.00 6.00( MH
Rorozyon %0 |Vp/Vlim=|6.96/50.97=0.14 v SN |Vp=yMr /Ln=| (10.37+5.46)/2.27=6.96
K126 -Y|Sol| 0.o0DD |9.07/17.65=0.51 SN D.3609 |13.6/5.71=2.38 2.50|4.00|6.00| MH
Sargix |-¥|Sag| 0.0000 |4.06/17.65=0.23 SN 0.3950 |13.6/18.69=0.73 2.50|4.00 6.00| MH
4Y|Sol| 0.0000 [3.2/17.65=0.18 SN 0.3715 |13.6/14.55=0.93 2.50|4.00 6.00| MH
Sunek |+Y|Sag| 0.0000 |10.19/17.65=0.58 SN 0.4055 |13.6/5.15=2.64 2.50|4.00|6.00| BH
Rorozyon 20 |Vp/Vlim=|3.61/50.97=0.07 SN|Vp=3Mr /Ln=|(5.71+18.69)/6.75=3.61
K127 -Y|Sol| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50|4.00 6.00| MH
Sargix |-Y|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/6.55=0.0 2.50|4.00 6.00| MH
+Y|Sol| 0.0000 |0.0/17.65=0.0 SN D.0000 |0.0/5.64=0.0 2.50|4.00/6.00| MH
Sunek |+Y|Sag| 0.0000 |1.26/17.65=0.07 SN 0.0500 |0.0/4.55=0.0 2.50|4.00 6.00| MH
Rorozyon #0 |Vp/Vlim=|9.43/50.97=0.19 ~ SN|Vp=yMr /Ln=|(5.46+6.55)/1.27=9.43
K128 -Y|Sol| 0.00DD |3.63/17.65=0.21 SN D.1446 |0.0/0.92=0.0 2.50|4.00/6.00| MH
Sargix |-Y|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.78=0.0 2.50|4.00 6.00| MH
+Y|Sol| 0.000D |3.63/17.65=0.21 SN D.1446 |0.0/10.33=0.0 2.50|4.00 6.00( MH
Sunek |+¥|Sag| 0.0000 |0.0/17.65=0.0 SN 0.0000 |0.0/5.46=0.0 2.50|4.00 6.00| MH
Korozyon %0 |Vp/Vlim=|6.94/50.97=0.14 ¢ SN|Vp=3Mr /Ln=| (10.33+5.46)/2.27=6.94
K129 -Y|Sol| 0.o0DD |9.01/17.65=0.51 SN 0.3587 |13.56/5.73=2.37 2.50|4.00 6.00| MH
Sargix |-¥|Sag| 0.0000 |3.96/17.65=0.22 SN 0.3925 |13.56/18.65=0.73 2.50|4.00|6.00| MH
+Y|Sol| D.0DDD |3.11/17.65=0.18 SN D.3690 |13.56/14.55=0.93 2.50|4.00 6.00( MH
Sunek |+Y|Sag| 0.0000 |10.12/17.65=0.57 SN 0.4027 |13.56/5.17=2.62 2.50|4.00 6.00| BH
Vp/Vlim=|3.61/50.97=0.07 ¢ SN|Vp=3Mr /Ln=| (5.73+18.65)/6.75=3.61

Korozyon %0
L1
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Cizelge B.1: Ornek Il. ideCAD. SZ01-SZ21 Kolon Performans Sonuglari

Kolon Adi ‘ Yiik ‘ Nk/Acfcm ‘ Sargi V/bwdfctm Gor.Depl. ‘ Vx/y ‘ r ‘ MN ‘ GV ‘ GC ‘ Hasar Hasar Nedeni
[tf]
ZEMIN KAT
+EX 0.58 Var 0.31 0.006 6.65 2.44 2 4 6 Belirgin r>2
57201 -EX 0.58 Var 0.31 0.006 2.67 2 4 6 Belirgin r>2
+EY 0.58 Var 0.62 0.004 7.79 1.92 2 4 6 Minimum
-EY 0.58 Var 0.62 0.004 1.78 2 4 6 Minimum
+EX 1.04 Var 0.42 0.006 7.48 3.39 1 1 1 Gicme r>1
SzZ02 -EX 1.04 Var 0.42 0.008 3.65 1 1 1 Gogme r>1
+EY 1.08 Var 0.52 0.004 8.53 2.83 1 1 1 Gdcme r=1
-EY 1.09 Var 0.51 0.004 2.42 1 1 1 Gogme r>1
+EX 0.88 Var 0.43 0.006 7.48 3.34 1 1 1 Gbcme r=1
SZ03 -EX 0.88 Var 0.43 0.006 2.93 1 1 1 Gdeme r=1
+EY 0.92 Var 0.73 0.004 9.06 2.62 1 1 1 Gogme r>1
-EY 0.93 var 0.73 0.004 2.18 1 1 1 Gogme r>1
+EX 0.76 Var 0.56 0.006 16.01 21l 1 1 1 Gicme r>1
SZ04 -EX 0.76 Var 0.56 0.008 4.34 1 1 1 Gogme r>1
+EY 0.84 Var 0.46 0.004 5.24 2.19 1 1 1 Gdcme r=1
-EY 0.89 Var 0.46 0.004 1.88 1 1 1 Gdgme r=1
+EX 0.46 Var 0.31 0.006 6.48 2.62 2 4 6 Belirgin r>2
SZ05 -EX 0.48 Var 0.31 0.006 2.30 2 4 6 Belirgin r>2
+EY 0.53 Var 0.45 0.004 10.30 e 2 4 6 Belirgin r>2
-EY 0.33 var 0.45 0.004 2.25 2 4 ] Belirgin r>2
+EX 0.46 Var 0.34 0.006 3.64 1.77 2z 4 (5] Minimum
5706 -EX 0.46 Var 0.34 0.006 1.89 2 4 6 Minimurm
+EY 0.57 Var 0.58 0.004 13.98 2.76 2 4 6 Belirgin r>2
-EY 0.57 Var 0.58 0.004 2.84 2 4 6 Belirgin r>2
+EX 0.52 Var 0.31 0.006 6.49 =313 2 4 6 Belirgin r>2
SZ07 -EX 0.52 Var 0.31 0.006 2.64 2 4 6 Belirgin r>2
+EY 0.57 Var 0.59 0.004 10.97 2.13 2 4 6 Belirgin r>2
-EY 0.56 Var 0.59 0.004 2.36 2 4 -] Belirgin r>=2
+EX 1.27 Var 0.39 0.006 7.31 4.28 1 1 1 Gogme r>1
5708 -EX 1.27 Var 0.39 0.006 4.69 1 1 1 Gicme r=1
+EY 1.26 Var 0.45 0.004 10.79 3.20 1 1 1 Gogme r>1
-EY 1.26 War 0.45 0.004 4.43 1 1 1 Gogme r>1
+EX 1.25 Var 0.38 0.006 7.09 4.71 1 1 1 Gbcme r=1
57209 -EX 1.26 Var 0.38 0.006 3.97 1 1 1 Gogme r>1
+EY 1.26 Var 0.45 0.004 11.39 3.34 1 1 1 Gbcme r=1
-EY 1.25 Var 0.46 0.004 4.68 1 1 1 Gogme r>1
+EX 1.21 Var 0.44 0.006 7.32 3.87 1 1 1 Gogme r>1
SZ10 -EX 1.20 Var 0.44 0.006 4.39 1 1 1 Gogme r=1
+EY 1.31 Var 0.80 0.004 14.31 4.48 1 1 1 Gicme r=1
-EY 1.26 Var 0.80 0.004 5.49 1 1 1 Gogme r>1
+EX 0.55 Var 0.30 0.006 6.18 2.76 2 4 6 Belirgin r>2
5711 -EX 0.57 Var 0.30 0.006 2.14 2 4 6 Belirgin r>2
+EY 0.54 Var 0.58 0.004 13.93 2.83 2 4 6 Belirgin r>2
-EY 0.54 Var 0.58 0.004 2.75 2 4 6 Belirgin r>2
+EX 0.50 Var 0.31 0.006 6.49 2.17 2 4 ] Belirgin r=2
SZ12 -EX 0.46 Var 0.31 0.006 2.85 2 4 6 Belirgin r>=2
+EY 0.57 Var 0.58 0.004 10.78 2.31 2 4 6 Belirgin r=2
-EY 0.58 Var 0.58 0.004 13 2 4 6 Belirgin r>2
+EX 0.43 Var 1.03 0.006 8.57 2.40 1.71 3.12 4.33 Belirgin r>1.71
5713 -EX 0.48 Var 0.93 0.006 1-7/3 1.78 3.35 4.92 Minimum
+EY 0.59 Var 0.67 0.004 5.83 1.28 1.08 3.95 5.91 Minimum
-EY 0.55 Var 0.72 0.004 1.40 1.95 3.84 5.74 Minimum
+EX 0.44 Var 0.97 0.006 8.62 1.81 1.76 3.27 4.79 Belirgin r>1.76
SZ14 -EX 0.39 Var 1.03 0.006 2.23 1.73 3.18 4.6 Belirgin r>173
+EY 0.54 Var 0.71 0.004 6.14 1.33 1.96 3.87 5.79 Minimurm
-EY 0.49 Var 0.76 0.004 1.47 1.92 3.75 5.58 Minimum
+EX 0.64 Var 0.44 0.006 14.73 3.68 2 4 6 Belirgin r>2
SZ15 -EX 0.63 Var 0.44 0.006 3.76 2 4 6 Belirgin r>2
+EY 0.62 Var 0.75 0.004 18.75 3.40 1.92 3.76 5.6 Belirgin r>1.92
-EY 0.62 Var 0.75 0.004 3.45 1.92 3.76 5.6 Belirgin r>1.92
+EX 0.50 Var 0.31 0.006 6.80 2.86 2 4 6 Belirgin r>=2
SZ16 -EX 0.52 Var 0.31 0.006 2.28 2 4 6 Belirgin r>=2
+EY 0.47 Var 0.58 0.004 14.09 2.81 2 4 5] Belirgin r>2
-EY 0.47 Var 0.58 0.004 2.81 2 4 6 Belirgin r=2
+EX 0.61 Var 0.38 0.006 9.97 2.64 2 4 6 Belirgin r>2
SZ17 -EX 0.60 Var 0.38 0.006 3.08 2 4 6 Belirgin r>2
+EY 0.71 Var 0.78 0.004 10.21 2.56 1 1 1 Gogme r>1
-EY 0.71 Var 0.78 0.004 2.53 1 1 1 Gbgme r>1
+EX 0.51 Var 0.31 0.006 6.19 2.51 2z 4 ] Belirgin r=2
5718 -EX 0.53 Var 0.31 0.006 2.15 2 4 6 Belirgin r=2
+EY 0.65 Var 0.43 0.004 11.01 2.37 2 4 6 Belirgin r>2
-EY 0.65 Var 0.43 0.004 2.35 2 4 6 Belirgin r=2
+EX 0.57 Var 0.31 0.006 6.29 2.18 2 4 6 Belirgin r>2
5719 -EX 0.55 Var 0.31 0.006 2.65 2 4 6 Belirgin r>2
+EY 0.63 Var 0.58 0.004 10.77 2.15 2 4 6 Belirgin r>2
-EY 0.62 Var 0.58 0.004 2.30 2 4 6 Belirgin r>2
+EX 1.04 Var 0.62 0.006 7.66 2.22 1 1 1 Gocme r>1
5Z20 -EX 1.05 Var 0.62 0.006 1.89 1 1 1 Gicme r>1
+EY 1.14 Var 0.60 0.004 5.04 1.46 1 1 1 Gogme r>1
-EY 1.15 Var 0.57 0.004 1.33 1 1 1 Gogme r>1
+EX 1.14 Var 0.61 0.006 7.68 1.96 1 1 1 Gdeme r=1
5721 -EX 1.13 Var 0.61 0.006 2.30 1 1 1 Gogme r>1
+EY 1.23 Var 0.65 0.004 5.32 1.59 1 1 1 Gdeme r=1
-EY 1.24 Var 0.61 0.004 1.48 1 1 1 Gogme r>1
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Cizelge B.2: Ornek Il. ideCAD. SZ22-S726 Kolon Performans Sonuglari

+EX 0.46 Var 0.31 0.006 6.26 2.66 2 4 6 Belirgin rs2
5722 -EX 0.47 Var 0.31 0.006 2.15 2 4 6 Belirgin r>2
+EY 0.45 Var 0.58 0.004 12.87 2.60 2 4 6 Belirgin r>2
-EY 0.45 Var 0.58 0.004 2.60 2 4 6 Belirgin r=2
+EX 0.50 Var 0.31 0.006 6.19 2.16 2 4 [} Belirgin r>2
5723 -EX 0.48 Var 0.31 0.006 243 2 9 6 Belirgin r=2
+EY 0.57 Var 0.61 0.004 8.99 1.89 2 4 6 Minimum
-EY 0.59 Var 0.61 0.004 1.88 2 9 6 Minimum
+EX 0.82 Var 0.51 0.006 15.50 4.03 1 1 1 Gocme r=1
5724 -EX 0.82 Var 0.51 0.006 4.17 1 1 1 Gbcme r>1
+EY 0.96 Var 0.43 0.004 4.29 1.87 1 1 1 Gigme re>1
-EY 0.96 Var 0.42 0.004 1.82 1 1 1 Gbcme r>1
+EX 0.80 Var 0.51 0.006 15.60 4.21 1 1 1 Gigme re>1
SZ25 -EX 0.80 Var 0.51 0.006 3.98 1 1 1 Gdgme r=1
+EY 0.94 Var 0.46 0.004 4.52 1.94 1 1 1 Gocme r=1
-EY 0.94 Var 0.45 0.004 1.88 1 1 1 Gocme r=1
+EX 0.49 War 0.31 0.006 6.32 2.48 2 4 6 Belirgin r>2
5726 -EX 0.51 Var 0.31 0.006 2.20 2 4 6 Belirgin r=2
+EY 0.57 War 0.51 0.004 10.46 2.32 2 4 6 Belirgin r>2
-EY 0.58 Var 0.51 0.004 2.20 2 4 6 Belirgin r>2
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Cizelge B.3: Ornek Il. ideCAD. KZ01-KZ42 Kiris Performans Sonuglari

Kiris Adi | Yiik ‘ Uc ‘ D.Orani | Sargi | V/bwdfctm | r MN GV GC Hasar | Hasar Nedeni
ZEMIN KAT
KZ01 +EX i -0.50 0.11 1.85 2.5 4 6 Minimum
-EX i 0.50 0.87 2.39 1.83 2.83 4.66 Belirgin r>1.83
KZD2 +EX ] 0.99 1.01 2.21 1.73 2.73 443 Belirgin r>1.73
-EX i -0.99 1.04 1.01 1 1 1 Minimum
KZ03 +EX ] 0.99 0.68 2.57 1.98 2.98 4.96 Belirgin r>1.88
-EX i 0.99 0.76 2.39 1.91 2.91 4.82 Belirgin r>1.91
KZ04 +EX ] 0.50 0.7¢6 2.36 1.92 2.92 4.83 Belirgin r>1.92
-EX i 0.99 0.88 3.44 1.82 2.82 4.65 Ileri r>2.82
KZ05 +EX ] 0.99 1.02 3.09 1.72 2.72 4.44 Tleri r>2.72
-EX i 0.50 0.85 2.18 1.85 2.85 4.7 Belirgin r>1.85
KZ06 +EX ] -0.99 1.06 1.03 1 1 1 Minimum
-EX i -0.99 1.09 1.06 1 1 1 Minimum
KZ07 +EX ] 0.99 0.92 2.08 1.79 2.79 4.58 Belirgin r>1.79
-EX i 0.99 0.92 2.27 1.8 2.8 4.59 Belirgin r=1.8
KZ08 +EX ] 0.50 0.99 2.51 1.74 2.75 4.49 Belirgin r>1.74
-EX ] -0.50 0.12 1.58 2.5 4 6 Minimum
KZ09 +EX i -0.50 0.05 1.30 2.5 4 6 Minimum
-EX i 0.50 0.99 1.90 1.74 2.74 4.48 Belirgin r>1.74
KZ10 +EX ] 0.99 0.81 0.47 1.88 2.88 4.75 Minimum
-EX i 0.9% 0.34 0.72 2 3 5 Minimum
KZ11 +EX i -0.99 0.13 1.28 2.5 4 6 Minimum
-EX ] -0.99 0.03 1.28 2.5 4 6 Minimum
KZ12 +EX ] 0.50 0.80 1.2 1.89 2.89 4.77 Belirgin r>1.89
-EX i 0.99 1.00 3.94 1.73 2.73 4.47 Ileri r>273
KZ13 +EX ] 0.50 0.66 2.04 1.99 3 4.99 Belirgin r>1.99
-EX i 0.50 0.67 2.61 1.99 2.99 4.97 Belirgin r>1.99
KZ14 +EX i -0.50 0.19 1.53 2.5 4 6 Minimum
-EX i 0.50 1.00 2.40 1.74 2.74 4.47 Belirgin r>1.74
KZ15 +EX ] 0.99 0.50 1.40 2 3 5 Minimum
-EX 1 -0.99 0.16 1.13 2.5 4 & Minimum
KZ16 +EX ] 0.50 1.00 2.37 1.73 2.73 4.47 Belirgin r>1.73
-EX ] -0.50 0.20 1.54 2.5 4 5] Minimum
KZ17 +EX ] 0.99 1.01 4.27 1.72 2.72 4.44 Tleri r>2.72
-EX i 0.50 0.82 2.04 1.87 2.88 4.75 Belirgin r> 1.87
KZ18 +EX i -0.99 0.20 1.69 2.5 4 6 Minimum
-EX ] -0.99 0.20 1.66 2.5 4 (5] Minimum
KZ19 +EX ] 0.50 0.82 2.09 1.87 2.88 4.75 Belirgin r>1.87
-EX i 0.99 0.99 3.95 1.74 2.74 4.47 Ileri r>2.74
KZ20 +EY i -0.99 0.00 0.00 2.5 4 6 Minimum
-EY ] 0.99 0.20 0.00 2 3 5 Minimum
KZ21 +EY i -0.99 0.56 2.17 2.5 4 6 Minimum
-EY i 0.99 0.89 2.17 1.82 2.82 4.64 Belirgin r>1.82
KZ22 +EY ] 0.99 0.74 1.33 1.93 2.93 4.86 Minimum
-EY i 0.99 0.74 1.35 1.93 2.93 4.86 Minimum
KZ23 +EY ] 0.99 0.94 1.78 1.78 2.78 4.56 Belirgin r>1.78
-EY ] -0.99 0.66 1.78 2.49 3.98 5.98 Minimum
KZ24 +EY ] 0.99 0.81 2.27 1.88 2.88 4.73 Belirgin r> 1.88
-EY i 0.99 0.77 1.69 1.91 2.91 4.82 Minimum
KZ25 +EY i 0.99 0.20 0.00 2 3 5 Minimum
-EY ] -0.99 0.00 0.00 2.5 4 6 Minimum
KZ26 +EY i -0.99 0.00 0.00 2.5 4 6 Minimum
-EY i 0.99 0.00 0.00 2 3 5 Minimum
KZ27 +EY ] 0.99 0.83 1.42 1.86 2.86 4.73 Minimum
-EY ] -0.99 0.49 1.23 2.5 4 5] Minimum
KZ28 +EY i -0.99 0.01 0.52 2.5 4 6 Minimum
-EY i 0.99 0.28 0.55 2 3 5 Minimum
KZ29 +EY ] -0.99 1.24 1.20 1 1 1 Minimum
-EY ] -0.99 0.33 1.41 2.5 4 6 Minimum
KZ30 +EY ] -0.99 1.23 1.19 1 1 1 Minimum
-EY ] -0.99 0.16 1.12 2.5 4 5] Minimum
KZ31 +EY ] 0.99 0.00 0.00 2 3 5 Minimum
-EY ] -0.99 0.00 0.00 2.5 4 (5] Minimum
KZ32 +EY i 0.99 0.00 0.00 2 3 5 Minimum
-EY ] 0.99 0.33 0.00 2 3 5 Minimum
KZ33 +EY ] 0.99 0.78 1.45 1.9 2.9 4.8 Minimum
-EY ] -0.99 0.53 1.32 2.5 4 (5] Minimum
KZ34 +EY i -0.99 0.41 0.58 2.5 4 6 Minimum
-EY i 0.99 0.79 0.33 1.89 2.89 4.79 Minimum
KZ35 +EY ] -0.99 1.27 1.23 1 1 1 Minimum
-EY ] -0.99 0.29 1s3 2.5 4 6 Minimum
KZ36 +EY ] -0.99 1.22 1.18 1 1 1 Minimum
-EY ] -0.99 0.12 1.16 2.5 4 (5] Minimum
KZ37 +EY i -0.99 0.20 0.00 2.5 4 6 Minimum
-EY i 0.99 0.20 0.00 2 3 5 Minimum
KZ38 +EY ] 0.99 0.20 0.00 2 3 5 Minimum
-EY ] -0.99 0.20 0.00 2.5 4 6 Minimum
KZ39 +EY i -0.99 0.53 2.47 2.5 4 6 Minimum
-EY i 0.99 0.92 2.49 1.79 2.79 4.59 Belirgin r>1.79
KZ40 +EY i -0.99 0.52 1.49 2.5 4 6 Minimum
-EY i 0.99 0.90 1.44 1.81 2.81 4.61 Minimum
KZ41 +EY i -0.61 0.98 1.33 2.24 3.49 5.49 Minimum
-EY ] -0.61 0.98 173 H T 3.49 5.49 Minimum
KZ42 +EY ] -0.61 1.34 1.28 1 1 1 Minimum
-EY ] -0.61 0.88 1.48 E I 3.64 5.64 Minimum
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Cizelge B.4: Ornek 11. STA4CAD. SZ01-SZ14 Kolon Performans Sonuglari

KOLON Ve vr N N/ (Ac.fc) fot) Md r MN | GV | GC |Hasar
S1i01 -X 3.29 9.31|SN 27.57 0.525 0.336 12.27 5.00| 2.46|1.50|2.00|3.00 IH
+X 3.28 9.31(SN 15.01 0.362 0.334 12.27 6.17| 1.99|1.56|2.19|3.25| BH
Sargix |-Y 6.07 11.55|SN 30.21 0.576 0.618 19.94 9.87| 2.02|1.50|2.00|3.00 IH
KO:MH +¥ 5.84 11.55|SN 19.03 0.362 0.595 19.94 10.73| 1.86|1.56|2.19|3.25 BH
Korozyon %0 r=Md/Mr
5102 -X 2,53 11.55|5N 52.82 1.006 0.258 15.33 3.76| 4.07|1.00|1.00|1.00 GB
+X 2.36 11.55|SN 56.71 1.080 0.241 15.33 4.56| 3.36/1.00/1.00|1.00 GB
Sargix |-Y 4.46 11.55|SN 56.43 1.075 0.455 19.46 6.34| 3.07(1.00/1.00|1.00| GB
KO:MH +Y 5.19 11.55|SN 47.37 0.902 0.529 195.46 10.06| 1.93|1.00|1.00(1.00 GB
Korozyon %0 r=Md/Mr
S103 -X 2.78 9.36|SN 45.81 0.873 0.284 15.13 5.80| 2.61|1.00|1.00(1.00 GB
+X 2.95 9.36(SN 40.95 0.780 0.300 15.13 3.94| 3.84(1.00/1.00|1.00| GB
Sargix |-Y 5.23 11.55|SN 46.77 0.891 0.533 18.30 7.31| 2.50{1.00(|1.00(1.00 GB
KO :MH +Y 5.55 11.55|SN 37.62 0.717 0.566 18.30 11.30| 1.62|1.00|1.00|1.00 GB
Korozyon %0 r=Md/Mr
5104 -X 5.97 11.55|SN 42.64 0.812 0.608 30.71 7.30| 4.21(1.00/1.00|1.00| GB
+X 6.46 11.55|SN 34.96 0.666 0.658 30.71 9.48| 3.24|1.49|1.99|2.99 GB
Sargix |-Y 3.53 9.35(SN 43.25 0.824 0.359 12.98 3.57| 3.64(1.00/1.00|1.00| GB
KO:MH +Y 4.31 9.35|SN 28.50 0.543 0.439 12.98 8.37| 1.55|1.50|2.00|3.00 BH
Korozyon %0 r=Md/Mr
5105 -X 4.07 9.30|SN 10.30 0.196 0.415 12.39 6.45| 1.92|1.84|3.02|4.36 BH
+X 4.15 9.30(SN 27.51 0.524 0.422 12.39 4.65| 2.67|1.50(|2.00|3.00| IH
Sargix |-Y 5.91 11.55|SN 33.52 0.638 0.602 15.63 9.87| 1.58|1.50|2.00|3.00 BH
KO :MH +Y 5.79 11.55|SN 5.43 0.103 0.590 15.63 10.25| 1.52|1.99|3.48|4.98 MH
Korozyon %0 r=Md/Mr
5106 -X 1.39 5.30(SN 17.08 0.325 0.142 7.88 .75| 1.37|1.62|2.37|3.50| MH
+X 1.39 9.30|SN 18.96 0.361 0.142 7.88 .39| 1.46|1.56|2.19|3.26 MH
Sargix |-Y 6.06 11.55|SN 23.89 0.455 0.618 18.51 .30 1.80|1.50|2.00|3.00 BH
KO:MH +Y 6.01 11.55|SN 13.86 0.264 0.612 18.51 .22 1.81)1.73|2.68|3.91 BH
Korozyon %0 r=Md/Mr
5107 =X 3.29 9.31|SN 25.54 0.487 0.335 11.78 .00 2.35/|1.50|2.00)3.00 IH
+X 3.27 9.31(SN 17.35 0.331 0.333 11.78 .15( 1.91|1.62|2.35|3.46| BH
Sargix |-Y 6.08 11.55|SN 27.92 0.532 0.619 23.75 .02| 2.15|1.50|2.00|3.00 IH
KO :MH +Y 6.05 11.55|SN 18.88 0.360 0.616 23.75 .59| 2.48|1.57|2.20|3.27 IH
Korozyon 30 r=Md/Mr
s108 -X 2.06 11.55|5N 63.64 1.212 0.210 14.76 3.04| 4.85/1.00/1.00|1.00 GB
+X 1.87 11.55|SN 67.81 1.292 0.191 14.76 3.65| 4.04|/1.00/1.00|1.00 GB
Sargix |-¥Y 3.55 11.55|SN 66.82 1.273 0.362 22.14 7.93| 2.79|1.00(|1.00(1.00 GB
KO:MH +Y 3.64 11.55|SN 65.89 1.255 0.371 22.14 4.30| 5.15|1.00|1.00(1.00 GB
Korozyon %0 r=Md/Mr
S109 -X 2.07 11.55|SN 63.56 1.211 0.211 14.16 4.27| 3.32|1.00|1.00(1.00 GB
+X 2.18 11.55|SN 60.97 1.161 0.222 14.16 2.95| 4.80/1.00|1.00|1.00( GB
Sargix |-Y 3.75 11.55|SN 64.74 1.233 0.382 20.75 8.26| 2.51/1.00/1.00|1.00 GB
KO :MH +Y 3.85 11.55|SN 63.77 1.215 0.392 20.75 4.66| 4.45|(1.00/1.00|1.00 GB
Korozyon %0 r=Md/Mr
5§110 -X 2.50 5.40|SN 65.45 1.247 0.255 14.75 2.18| 6.75/1.00|1.00|1.00( GB
+X 2.82 9.40|SN 59.57 1.135 0.287 14.75 5.00| 2.95|1.00|1.00|1.00 GB
Sargix |-¥ 3.25 11.55|SN 73.40 1.398 0.331 30.25 7.13| 4.24|1.00|1.00(1.00 GB
KO:MH +Y 4.89 11.55|SN 57.38 1.093 0.498 30.25 5.29| 5.72|1.00(|1.00(1.00 GB
KRorozyon %0 r=Md/Mr
S111 -X 4.13 9.32|SN 19.50 0.371 0.421 11.65 .98| 1.67|1.55|2.14|3.19 BH
+X 4.09 9.32(sN 31.99 0.609 0.417 11.65 .12| 2.83|1.50(|2.00(3.00| IH
Sargix |-Y 6.05 11.55|SN 21.07 0.401 0.617 18.70 .09| 1.85)|1.50|2.00|3.00 BH
KO :MH +Y 6.04 11.55|SN 30.92 0.589 0.615 18.70 .46| 1.79|1.50|2.00|3.00 BH
Korozyon %0 r=Md/Mr
5112 -X 3.29 5.31(SN 24.20 0.461 0.335 11.85 4.29| 2.76|1.50(/2.00|3.00| IH
+X 3.28 9.31|SN 18.84 0.359 0.334 11.85 6.87| 1.72|1.57|2.21|3.27 BH
Sargix |-Y 6.03 11.55|SN 16.02 0.305 0.614 23.52 9.82| 2.40|1.66|2.47|3.63 BH
KO:MH +Y 6.07 11.55|SN 27.49 0.524 0.619 23.52 10.76| 2.19|1.50|2.00|3.00 IH
Korozyon %0 r=Md/Mr
5113 =X 5.03 9.67|SN 24.32 0.553 0.612 16.64 8.09| 2.06|1.50|2.00|3.00 IH
+X 4.97 9.67|SN 27.08 0.616 0.605 16.64 8.91| 1.87(1.50/2.00|3.00| BH
Sargix |-Y 5.07 5.67|SN 22.24 0.506 0.617 12.98 7.08| 1.83|1.50|2.00|3.00 BH
KO :MH +Y 4.98 9.67|SN 26.84 0.610 0.606 12.98 9.99| 1.30(1.50(2.00|3.00 MH
Korozyon %0 r=Md/Mr
5114 -X 5.03 5.67|SN 24.22 0.551 0.612 16.78 9.39( 1.79|1.50(|2.00|3.00| BH
+X 5.08 5.67|SN 21.83 0.497 0.618 16.78 7.78| 2.16|1.50|2.00|3.00 IH
Sargix |-Y 5.11 9.67|SN 20.29 0.462 0.621 12.19 7.12| 1.71|1.50(2.00(3.00 BH
KO:MH +¥ 5.01 9.67|SN 24.99 0.568 0.610 12.19 10.08| 1.21|1.50|2.00|3.00 MH
%0 r=Md/Mr

Korozyon
1




Cizelge B.5: Ornek 11. STA4CAD. SZ15-S726 Kolon Performans Sonuglari

5115 i 6.13 12.43|SN 43.35 0.619 0.468 26.88 7.56| 3.56/1.50(2.00|3.00 GB
+X 6.39 12.43| 5N 38.12 0.545 0.488 26.88 9.34| 2.88|1.50(2.00|3.00 IH
Sargix |-Y 7.09 15.40|SN 42.39 0.606 0.542 38.34 11.14| 3.44|1.50(2.00|3.00 GB
KO:MH +¥ 7.25 15.40 SN 35.25 0.561 0.554 38.34 10.72| 3.58|1.50|2.00|3.00 GB
Korozyon %0 r=Md/Mr
5116 -X 4.13 9.31|SK 19.61 0.374 0.421 12.62 7.61| 1.66|1.54|2.13|3.18 BH
+X 4.15 9.31|5N 29.83 0.568 0.423 12.62 3.57| 3.54|1.50|2.00|3.00 GB
Sargix |-Y 5.93 11.55|SN 33.18 0.632 0.604 18.71 10.13| 1.85(1.50|2.00|3.00 BH
KO:MH +Y 6.05 11.55|SN 19.52 0.372 0.616 18.71 10.23| 1.83|1.55|2.14|3.19 BH
Korozyon %0 r=Md/Mr
5117 = 5.87 11.18|SN 34.28 0.612 0.561 18.79 7.03| 2.67|1.50(2.00|3.00 IH
+X 5.96 11.18|SN 19.93 0.356 0.569 18.79 8.95| 2.10|1.57|2.22|3.29 BH
Sargix |-Y 5.25 11.18| 5N 15.39 0.275 0.501 22.56 8.19| 2.75|1.71|2.63|3.83 IH
KO:MH +Y 5.19 11.18|SN 34.47 0.615 0.496 22.56 7.72| 2.92|1.50|2.00|3.00 IH
Korozyon %0 r=Md/Mr
5118 -X 4.06 9.2%|5N 8.92 0.170 0.414 11.67 6.86| 1.70/1.88|3.15)|4.53 MH
+X 4.14 9.29| SN 23.27 0.443 0.422 11.67 4.19| 2.79|1.50|2.00|3.00 IH
Sargix |-Y 5.47 11.55|SN -5.46 -0.104 0.558 16.39 9.40| 1.74|2.00|3.50|5.00 MH
KO:MH +Y 5.77 11.55|SN 36.48 0.695 0.588 16.39 9.71| 1.69|1.50(2.00|3.00 BH
Korozyon %0 r=Md/Mr
5119 =X 3.29 9.31|SN 26.91 0.513 0.335 11.10 5.01| 2.22|1.50|2.00|3.00
+X 3.27 9.31|SH 17.03 0.324 0.333 11.10 6.15| 1.81|1.63|2.38|3.50
Sargix |-Y 5.96 11.55|SN 32.57 0.620 0.607 23.67 10.80| 2.19|1.50|2.00|3.00
KO:MH +¥Y 6.03 11.55|SN 16.87 0.321 0.615 23.67 9.58| 2.47|1.63|2.39|3.52
Korozyon &0 r=Md/Mr
5120 -X 3.87 9.67 | SN 57.93 1.318 0.471 14.31 6.16| 2.32|1.00(1.00|1.00 GB
+X 3.74 5.67 | SN 60.83 1.384 0.455 14.31 6.77| 2.11|1.00|1.00|1.00 GB
Sargix |-Y 3.51 9.67|SN 65.86 1.498 0.427 10.91 7.22| 1.51|1.00|1.00(1.00 GB
KO:MH |+Y 4.05 9.67|SN 53.86 1.225 0.493 10.91 5.62| 1.94|1.00(1.00/1.00| GB
Korozyon %0 r=Md/Mr
5121 -X 3.77 9.67|5N 60.11 1.367 0.459 14.37 6.91| 2.08|1.00|1.00(1.00 GB
+X 3.92 9.67|SN 56.81 1.292 0.477 14.37 6.16| 2.33|1.00(1.00|1.00 GB
Sargix |-Y 3.56 9.67|5N 64.91 1.477 0.433 10.22 7.28| 1.40/1.00(1.00|1.00 GB
KO:MH +¥ 4.09 9.67|SN 52.90 1.203 0.498 10.22 5.72| 1.79|1.00|1.00|1.00 GB
Korozyon &0 r=Md/Mr
5122 -X 3.23 9.30|SN 10.58 0.202 0.329 11.07 6.00| 1.85)|1.83|2.99|4.32 BH
+X 3.28 5.30| SN 20.86 0.397 0.334 11.07 5.08| 2.18|1.50|2.01|3.02 IH
Sargix |-Y 6.06 11.55|SN 21.97 0.419 0.617 20.21 10.42| 1.94|1.50|2.00|3.00 BH
KO:MH |+Y 6.00 11.55|SN 13.06 0.249 0.611 20.21 10.08| 2.01(1.75/2.76/4.01| BH
Korozyon 30 r=Md/Mr
5123 =3 3.28 9.30|SN 21.55 0.410 0.335 11.38 4.47| 2.55|1.50|2.00|3.00 IH
+X 3.24 9.30|SN 11.11 0.212 0.330 11.38 6.62| 1.72|1.81|2.94)|4.26 MH
Sargix |-Y 5.75 11.55|SN 4.15 0.079 0.586 21.47 9.88| 2.17|2.00(3.50|5.00 BH
KO:MH +¥ 6.08 11.55|SN 28.61 0.545 0.619 21.47 10.50| 2.04/1.50|2.00|3.00 IH
Korozyon &0 r=Md/Mr
5124 -X 4.95% 11.55|SN 37.85 0.721 0.508 27.73 8.29| 3.34|1.00(1.00|1.00 GB
+X 4.86 11.55|SN 40.33 0.768 0.495 27.73 8.45| 3.28/1.00|1.00/1.00 GB
Sargix |-Y 3.95 9.34|SN 26.60 0.507 0.403 9.34 6.20| 1.51/1.50(2.00|3.00 BH
KO:MH +Y 3.13 9.34|SN 43.98 0.838 0.319 9.34 5.84| 1.60/1.00(1.00|1.00 GB
Korozyon 20 r=Md/Mr
5125 =X 4.88 11.55|5N 39.85 0.759 0.498 27.77 8.54| 3.25|1.00|1.00|1.00 GB
+X 5.03 11.55|SN 36.96 0.704 0.513 27.77 8.32| 3.34|1.00(1.00|1.00 GB
Sargix |-¥ 3.98 9.34 5N 26.02 0.496 0.405 8.75 6.23| 1.40)/1.50/2.00/3.00| MH
KO:MH +Y 3.15 9.34 43.46 0.828 0.321 8.75 5.89| 1.48/1.00|1.00/1.00 GB
Korozyon %0 r=Md/Mr
5126 =X 3.24 9.30|SN 10.92 0.208 0.330 11.44 6.50| 1.76|1.82|2.96|4.28 MH
+X 3.28 9.30|SN 21.76 0.415 0.335 11.44 4.58| 2.50|1.50|2.00|3.00 IH
Sargix |-Y 5.76 11.55|SN 5.70 0.109 0.587 17.97 9.87) 1.82|1.99|3.46|4.94 MH
KO:MH +Y 6.08 11.55|SN 29.44 0.561 0.620 17.97 10.55| 1.70{1.50|2.00|3.00 BH
Korozyon %0 r=Md/Mr
L
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Cizelge B.6: Ornek 1. STA4CAD. KZ01-KZ14 Kiris Performans Sonuglari

KIRIS p-p'/pb Ve/Vr Ve/ (Ac. fct) r=Md/Mr MN GV | GC |Hasar
K101 -X|Sol| 0.3478 |6.79/12.99=0.52 SN 0.6915 18.9/14.49=1.3 2.45|3.91(5.89| MH
Sargix |-X|Sag|-0.6955 |0.5/12.99=0.04 SN 0.8773 14.81/16.71=0.89 2.33|3.65|5.65| MH

+X|Sol|-0.3478 |2.33/12.99=0.18 SN 0.8515 18.9/12.3=1.54 2.34|3.69|5.69 MH
Sunek +X|Sag| 0.6955 |10.18/12.99=0.78 SN 1.0374 14.81/15.5=0.96 1.90(3.11|4.81 MH
Rorozyon %0 |Vp/Vlim—|6.5/10.78=0.6 ¢ SN Vp=FMr /Ln=| (14.49+16.71)/4.8=6.5
K102 -X|Sol| D.6955 |9.32/12.99=0.72 SN 0.9494 10.59/13.71=0.77 2.04|3.31|5.08 MH
Sargix |-X|Sag|-0.6955 |3.28/12.99=0.25 SN 0.8867 10.81/16.21=0.67 2.32|3.64|5.64 MH
+X|Sol | -0.6955 |3.89/12.99=0.3 SN 0.9315 10.59/16.72=0.63 2.28|3.57|5.57| MH
Suanek |+X|Sag| 0.6955 |8.53/12.99=0.66 SN 0.8689 10.81/16.1=0.67 2.16|3.49|5.33| MH
Rorozyon %0 |Vp/Vlim=|5.76/10.78=0.53 v SN |Vp=¥Mr /Ln=|(16.72+16.1)/5.7=5.76
K103 -X|Sol| 0.6955 |6.31/12.99=0.49 SN 0.6432 14.38/16.9=0.85 2.00|/3.00(5.00, MH
Sargix |-X|Sag|-0.3478 |4.15/12.99=0.32 SN 0.5743 18.43/13.12=1.4 2.50(4.00|6.00| MH
+X|Sol|-0.6955 |3.48/12.99=0.27 SN 0.6519 14.38/13.98=1.03 2.50|4.00|6.00f, MH
Sunek +X|Sag| 0.3478 |5.72/12.99=0.44 SN 0.5830 18.43/14.81=1.24 2.15|3.30|5.30 MH
Forozyon %0 |Vp/Vlim=|6.39/10.78=0.59 v SN |Vp=FMr /Ln=| (16.9+13.12)/4.7=6.39
K104 -X|Sol| 0.3478 |9.23/12.99=0.71 SN 0.9402 19.92/12.1=1.65 2.12|3.40|5.24| MH
Sargix |-X|Sag|-0.3478 |1.11/12.99=0.09 SN 1.0371 18.97/12.9=1.47 2.20|3.40|5.40 MH
+X|Sol | -0.3478 |2.07/12.99=0.16 SN 0.8487 19.92/14.05=1.42 2.35|3.69(5.69| MH
Suanek |+X|Sag| 0.3478 |9.28/12.99=0.71 SN 0.9456 18.97/15.26=1.24 2.11|3.39(5.23| MH
Rorozyon %0 |Vp/Vlim=|5.75/10.78=0.53 v SN |Vp=FMr /Ln=| (14.05+15.26)/5.1=5.75
K105 -X|Sol| 0.3478 |6.54/12.99=0.5 SN 0.6661 17.93/14.62=1.23 2.48|3.97(5.96| MH
Sargix |-X|Sag -0.6955 |0.54/12.99=0.04 SN 0.8310 13.97/16.16=0.86 2.36(3.72|5.72| MH
+X|Sol|-0.3478 |2.16/12.99=0.17 SN 0.8082 17.93/12.2=1.47 2.38(3.76|5.76| MH
Sunek +X|Sag| 0.6955 |9.55/12.99=0.74 SN 0.9731 13.97/16.0=0.87 2.00|3.25|5.01 MH
FRorozyon %0 |Vp/Vlim=|6.41/10.78=0.59 v SN Vp=Mr /Ln=|(14.62+16.16)/4.8=6.41
K106 -X|Sol| D.6955 |8.42/12.99=0.65 SN 0.8584 10.28/14.37=0.72 2.18|3.52|5.36| MH
Sargix |-X|Sag|-0.6955 |2.97/12.99=0.23 SN 0.8212 10.92/16.16=0.68 2.37|3.74|5.74 MH
+X|Sol|-D.6955 |3.33/12.99=0.26 SN 0.8500 10.28/16.14=0.64 2.35|3.69|5.69 MH
Sunek |+X|Sag| 0.6955 |7.98/12.99=0.61 SN 0.8128 10.92/16.1=0.68 2.25|3.62(5.50| MH
Rorozyon %0 |Vp/Vlim=|5.66/10.78=0.52 ¢ SN | Vp=(Mr /Ln=|(16.14+16.1)/5.7=5.66
K107 -X|Sol| 0.6955 |6.63/12.99=0.51 SN 0.6758 12.31/16.39=0.75 2.46|3.94|5.92 MH
Sargix |-X|Sag|-0.3478 |0.21/12.99=0.02 SN 0.7374 11.57/16.11=0.72 2.43|3.87|5.87| MH
+X|Sol|-0.6955 |0.4/12.99=0.03 SN 0.6691 12.31/14.39=0.86 2.49|3.97(5.97| MH
Sunek +X|Sag| 0.3478 |7.17/12.99=0.55 SN 0.7307 11.57/11.96=0.97 2,39|3.83|5.79 MH
Rorozyon %0 |Vp/Vlim=|6.99/10.78=0.65 v SN |Vp=FMr /Ln=|(16.39416.11)/4.65=6.99
K108 -X|Sol| 0.3478 |10.6/12.99=0.82 SN 1.0804 13.48/10.3=1.31 1.94|3.11|4.88 MH
Sargix |-X|Sag|-0.3478 |3.74/12.99=0.29 SN 1.2513 17.45/14.2=1.23 2.04|3.07|5.07 MH
+X|Sol|-0.3478 |2.06/12.99=0.16 SN 0.9624 13.48/16.1=0.84 2.26|3.52(5.52| MH
Sunek |+X|Sag| 0.3478 |11.12/12.99=0.86 SN 1.1334 17.45/14.42=1.21 1.87|3.00(4.74| MH
FKorozyon %0 |Vp/Vlim=|5.71/10.78=0.53 v SN | Vp=FMr /Ln=|(16.1+14.42)/5.35=5.71
K109 -X|Sol| 0.3478 |6.44/12.99=0.5 SN 0.6560 14.98/15.37=0.97 2.49|3.99(5.98| MH
Sargix |-X|Sag|-0.6955 |1.16/12.99=0.09 SN 0.8925 10.09/16.62=0.61 2.31|3.63|5.63| MH
+X|So0l|-0.3478 |1.16/12.99=0.09 SN 0.7665 14.98/11.49=1.3 2.41|3.82|5.82 MH
Sunek +X|Sag| 0.6955 |9.84/12.99=0.76 SN 1.0030 10.09/15.86=0.64 1.96|3.19|4.91 MH
Korozyon %0 |Vp/Vlim—|6.73/10.78=0.62 v SN | Vp=FMr /Ln=| (15.37+16.62)/4.75=6.73
K110 -X|Sol| 0.6955 |8.47/12.99=0.65 SN 0.8629 5.53/14.48=0.38 2.17(3.51|5.34| MH
Sargix |-X|Sag|-0.6955 [4.67/12.99=0.36 SN 0.8191 5.39/15.9=0.34 2.37|3.74|5.74 MH
+X|Sol | -0.6955 |5.1/12.99=0.39 SN 0.8565 5.53/15.72=0.35 2.34|3.68|5.68| MH
Sunek |+X|Sag| 0.6955 |7.98/12.99=0.61 SN 0.8127 5.39/16.63=0.32 2.25|3.62|5.50| MH
Rorozyon %0 |Vp/Vlim=|5.78/10.78=0.54 v SN|Vp=}Mr /Ln=|(15.72+16.63)/5.6=5.78
K111 -X|Sol| 0.6955 |7.54/12.99=0.58 SN 0.7684 10.43/15.99=0.65 2.32|3.73|5.64| MH
Sargix |-X|Sag|-0.3478 |0.91/12.99=0.07 SN 0.7498 15.71/14.81=1.06 2.42|3.85|5.85| MH
+X|Sol|-0.6955 |0.72/12.99=0.06 SN 0.8175 10.43/14.52=0.72 2.37|3.74|5.74| MH
Sunek +X|Sag| 0.3478 |7.84/12.99=0.6 SN 0.7989 15.71/13.4=1.17 2.31|3.69|5.61 MH
Forozyon %0 |Vp/Vlim=|6.85/10.78=0.64 v SN | Vp=FMr /Ln=| (15.99+14.81)/4.5=6.85
K112 -X|Sol| 0.3478 |9.77/12.99=0.75 SN 0.9957 17.44/11.5=1.52 2.05(/3.28|5.10| MH
Sargix |-X|Sag|-0.3478 |0.46/12.99=0.04 SN 0.9606 16.54/12.55=1.32 2.26|3.52|5.52 MH
+X|Sol|-0.3478 |0.12/12.99=0.01 SN 0.9105 17.44/14.84=1.18 2.30|3.60|5.60 MH
Sunek |+X|Sag| 0.3478 |8.59/12.99=0.66 SN 0.8754 16.54/15.6=1.06 2.21|3.53(5.41| MH
Rorozyon %0 |Vp/Vlim=|5.69/10.78=0.53 v SN | Vp=FMr /Ln=| (14.84+15.6)/5.35=5.69
K113 -X|Sol| 0.3478 |7.5/12.99=0.58 SN 0.7644 19.77/14.73=1.34 2.35|3.76|5.70 MH
Sargix |-X|Sag|-0.3478 |3.25/12.99=0.25 SN 0.7984 17.16/12.13=1.41 2.39(3.77|5.77| MH
+X|Sol|-0.3478 |3.58/12.99=0.28 SN 0.6990 19.77/12.04=1.64 2.46|3.92|5.92| MH
Sunek +X|Sag| 0.3478 |7.2/12.99=0.55 SN 0.7331 17.16/15.67=1.09 2.39|3.83|5.78 MH
FRorozyon %0 |Vp/Vlim=|5.18/10.78=0.48 v SN | Vp=JMr /Ln=|(12.04+15.67)/5.35=5.18
K114 -X|Sol| D.3478 |7.03/12.99=0.54 SN 0.7166 16.95/14.66=1.16 2.41|3.86(5.83| MH
Sargix |-X|Sag|-0.6955 |0.18/12.99=0.01 SN 0.8924 13.58/16.12=0.84 2.31|3.63|5.63 MH
+X|Sol|-D.3478 |1.91/12.99=0.15 SN 0.8923 16.95/12.15=1.4 2.31|3.63|5.63 MH
Sunek |+X|Sag| 0.6955 |10.48/12.99=0.81 SN 1.0680 13.58/16.32=0.83 1.86|/3.04(4.71| MH
Vp/Vlim—=|6.48/10.78=0.6 ¥ SN | Vp=(Mr /Ln=|(14.66+16.12)/4.75=6.48

Korozyon &0
L1
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Cizelge B.7: Ornek 1l. STA4CAD. KZ15-KZ30 Kiris Performans Sonuglari

K115 -X|Sol| 0.6955 |9.44/12.99=0.73 SN D.9618 |10.06/14.6=0.69 2.02|3.28|5.04| MH
Sargix |-X|Sag|-0.6955 |3.37/12.99=0.26 SN 0.9554 |9.99/16.66=0.6 2.27|3.53|5.53| MH
+X|Sol|-0.6955 |3.43/12.99=0.26 SN 0.9552 |10.06/15.62=0.64 2.27|3.53|5.53| MH
Sunek |+X|Sag| 0.6955 |9.31/12.99=0.72 SN 0.9488 |9.99/15.93=0.63 2.04/3.31|5.08| MH
Rorozyon 20 |Vp/Vlim=|5.63/10.78=0.52 v SN |Vp=fMr /Ln=|(15.62415.93)/5.6=5.63
K116 -X|sol| 0.6955 |10.32/12.99=0.79 SN 1.0510 [13.69/15.72=0.87 1.88)3.07|4.77| MH
Sargix |-X|Sag|-0.3478 |2.36/12.99=0.18 SN 0.8968 [17.27/12.78=1.35 2.31|3.62|5.62| MH
+X|Sol|-0.6955 |0.85/12.99=0.07 SN 0.8668 |13.69/14.66=0.93 2.33)3.67|5.67| MH
Sunek +X|Sag| 0.3478 |6.99/12.99=0.54 SN 0.7127 17.27/15.16=1.14 2.42)/3.87|5.84 MH
Rorozyon %0 |Vp/Vlim=|6.48/10.78=0.6 « SN | Vp=fMr /Ln=|(14.66+15.16)/4.6=6.48
K117 -X|Sol| 0.3478 |[7.11/12.99=0.55 SN 0.7247 [18.19/14.89=1.22 2.40|3.85|5.81| MH
Sargix |-X|Sag|-0.6955 |1.86/12.99=0.14 SN 0.9046 [19.15/15.78=1.21 2.30|3.61|5.61| MH
+X|Sol|-0.3478 |3.62/12.99=0.28 SN 0.9035 [18.19/11.94=1.52 2.30(3.61|5.61| MH
Sunek |+X|Sag| 0.6955 |10.63/12.99=0.82 SN 1.0834 [19.15/16.9=1.13 1.83)3.00|4.67| MH
Korozyon %0 |Vp/Vlim=|6.52/10.78=0.61 v SN | Vp=fyMr /Ln=|(14.89415.78)/4.7=6.52
K118 -X|Sol| 0.6955 |9.39/12.99=0.72 SN 0.9567 |18.73/15.18=1.23 2.03|3.29|5.06| MH
Sargix |-X|Sag|-0.6955 |0.28/12.99=0.02 SN 0.9607 [18.69/16.32=1.15 2.26|3.52|5.52| MH
+X|Sol|-0.6955 |0.32/12.99=0.02 SN 0.9440 18.73/14.85=1.26 2.27|3.55|5.55 MH
Sunek |+X|Sag| 0.6955 |9.31/12.99=0.72 SN 0.9481 [18.69/16.47=1.13 2.04|3.31|5.08| MH
Rorozyon 20 |Vp/Vlim=|5.73/10.78=0.53 v SN |Vp=FMr /Ln=|(15.18416.32)/5.5=5.73
K119 -X|Sol| 0.6955 |10.56/12.99=0.81 SN 1.0761 [19.29/16.08=1.2 1.843.02|4.69| MH
Sargix |-X|Sag|-0.3478 |4.06/12.99=0.31 SN 0.9164 [18.3/12.5=1.46 2.30)3.59|5.59| MH
+X|Sol|-0.6955 |2.5/12.99=0.19 SN 0.8756 [19.29/14.08=1.37 2.33|3.65|5.65| MH
Sunek |+X|Sag| 0.3478 |7.03/12.99=0.54 SN 0.7158 |18.3/15.42=1.19 2.41/3.865.83| MH
Rorozyon %0 |Vp/Vlim=|6.48/10.78=0.6 « SN | Vp=FyMr /Ln=|(14.08415.42)/4.55=6.48
K120 -¥|sol| 0.6955 |2.02/12.99=0.16 (e 0.2056 |0.0/18.46=0.0 2.00/3.00|5.00| MH
Sargix |-¥|Sag|-0.3478 |0.0/12.99=0.0 oV 0.0000 |0.0/10.56=0.0 2.50/4.00|6.00| MH
+¥|Sol| 0.6955 |2.02/12.99=0.16 oV 0.2056 |0.0/12.86=0.0 2.00/3.00|5.00| MH
Gevrek |+Y|Sag|-0.3478 |0.0/12.99=0.0 oV 0.0000 [0.0/16.76=0.0 2.50/4.00|6.00| MH
Korozyon %0 |Vp/Vlim=|14.46/10.78=1.34 x GV |Vp=IMr /Ln=|(12.86+16.76)/2.05=14.4
K121 -¥|Sol| 0.6955 |10.71/12.99=0.82 GV 1.0916 [17.6/19.88=0.89 1.82)2.98|4.6a| MH
Sargix |-¥Y Sag|-0.6955 |11.06/12.99=0.85 GV 1.1266 20.56/11.72=1.75 2.13|3.27|5.27 MH
+¥|Sol| 0.6955 |9.83/12.99=0.76 oV 1.0014 [17.6/11.16=1.58 1.96/3.19|4.92| MH
Gevrek |+Y|Sag|-0.6955 |10.17/12.99=0.78 oV 1.0364 |20.56/19.9=1.03 2.20|3.41|5.41| MH
Rorozyon %0 |Vp/Vlim=|12.39/10.78=1.15 x GV | Vp=3Mr /Ln=|(19.88+11.72)/2.55=12.3
R122 -¥|Sol| 0.6955 |7.28/12.99=0.56 SN 0.7422 [12.1/17.81=0.68 2.36/3.79|5.72| MH
Sargix |-Y¥|Sag|-0.6955 |0.38/12.99=0.03 SN 0.7626 |11.99/13.98=0.86 2.41/3.83|5.83| MH
+¥|Sol| 0.6955 |0.58/12.99=0.04 SN 0.7210 [12.1/12.68=0.95 2.39|3.84|5.78| MH
Sunek +Y|Sag|-0.6955 |7.28/12.99=0.56 SN 0.7413 11.99/18.24=0.66 2.43|3.86|5.86 MH
Korozyon %0 Vp/V1lim=|6.0/10.78=0.56 ¢ SN |Vp=FMr /Ln=|(17.81+13.98)/5.3=6.0
K123 -¥|Sol| 0.6955 |8.96/12.99=0.69 oV 0.9129 [16.32/19.99=0.82 2.10/3.39|5.19| MH
Sargix |-Y|Sag|-0.6955 |9.62/12.99=0.74 oV 0.9801 [16.65/12.0=1.39 2.25)|3.49|5.49| MH
+¥|Sol| 0.6955 |8.43/12.99=0.65 (54 0.8585 [16.32/11.12=1.47 2.18|3.52|5.36| MH
Gevrek |+Y Sag|-0.6955 |9.09/12.99=0.7 GV 0.9257 |16.65/19.61=0.85 2.29|3.58 5.58| MH
Korozyon %0 |Vp/Vlim=|13.9/10.78=1.29 x GV |Vp=3Mr /Ln=|(19.99+12.0)/2.3=13.9
K124 -¥|Sol| 0.6955 |8.56/12.99=0.66 SN 0.8717 |16.67/17.23=0.97 2.16/3.49|5.32| MH
Sargix |-Y|Sag|-0.6955 |1.08/12.99=0.08 SN 0.8594 [13.73/14.44=0.95 2.34|3.68|5.68| MH
+¥|Sol| 0.6955 |0.96/12.99=0.07 SN 0.8229 [16.67/13.15=1.27 2.23|3.60|5.47| MH
Sunek |+Y|Sag|-0.6955 |7.96/12.99=0.61 SN 0.8106 [13.73/17.82=0.77 2.38)3.75|5.75| MH
Rorozyon 20 |Vp/Vlim=|5.66/10.78=0.52 v SN | Vp=EMr /Ln=|(17.23414.44)/5.6=5.66
K125 -¥|so1| 0.3478 |0.0/12.99=0.0 GV 0.0000 |0.0/16.76=0.0 2.15|3.30|5.30| MH
Sargix |-Y|Sag|-0.6955 |2.02/12.99=0.16 GV 0.2056 |0.0/12.86=0.0 2.50/4.00|6.00| MH
+Y|Sol| 0.3478 |0.0/12.99=0.0 GV 0.0000 0.0/10.56=0.0 2.15|3.30|5.30 MH
Gevrek |+Y|Sag|-0.6955 |2.02/12.99=0.16 GV 0.2056 0.0/18.46=0.0 2.50/4.00|6.00 MH
Rorozyon %0 |Vp/Vlim=|14.46/10.78=1.34 x GV |Vp=3Mr /Ln=|(16.76+12.86)/2.05=14.4
K126 -¥|Sol| 0.6955 |3.37/12.99=0.26 ov 0.3433 |0.0/17.11=0.0 2.00|/3.00|5.00| MH
Sargix |-Y|Sag|-0.3478 |0.0/12.99=0.0 (74 0.0000 |0.0/10.62=0.0 2.50/4.00|6.00| MH
+¥|sol| 0.6955 |3.37/12.99=0.26 GV 0.3433 |0.0/14.27=0.0 2.00/3.00|5.00| MH
Gevrek |+Y|Sag|-0.3478 |0.0/12.99=0.0 oV 0.0000 |0.0/16.76=0.0 2.50/4.00|6.00| MH
Korozyon %0 |Vp/Vlim=|15.92/10.78=1.48 x GV |Vp=EMr /Ln=|(14.27+16.76)/1.95=15.9
R127 -¥|sol| 0.6955 |10.05/12.99=0.77 oV 1.0242 [11.41/18.45=0.62 1.92)3.14|4a.85| MH
Sargix |-Y|Sag|-0.6955 |6.52/12.99=0.5 GV 1.0288 [13.42/12.97=1.04 2.21/3.42|5.42| MH
+Y|Sol| 0.6955 |6.57/12.99=0.51 oV 0.7330 [11.41/12.49=0.91 2.37|3.81|5.74| MH
Gevrek |+Y|Sag|-0.6955 |7.24/12.99=0.56 oV 0.7376 [13.42/18.67=0.72 2.43|3.87|5.87| MH
Rorozyon %0 |Vp/Vlim=|11.22/10.78=1.04 x GV |Vp=3Mr /Ln=|(18.45+12.97)/2.8=11.22
K128 -¥|sol| 0.6955 |9.04/12.99=0.7 SN 0.9216 |3.95/15.52=0.25 2.08)3.37|5.16| MH
Ssargix |-Y|Sag|-0.6955 |5.42/12.99=0.42 SN 0.9324 |6.11/16.13=0.38 2.28(|3.57|5.57| MH
+¥|Sol| 0.6955 |5.31/12.99=0.41 SN D.9069 |3.95/14.66=0.27 2.10/3.41|5.21| MH
Sunek |+Y|Sag|-0.6955 |9.01/12.99=0.69 SN 0.9177 |6.11/16.51=0.37 2.29/3.595.59| MH
Rorozyon %0 |Vp/Vlim=|5.86/10.78=0.54 v SN|Vp=fMr /Ln=|(15.52416.13)/5.4=5.86
K129 -¥|Sol| 0.6955 |6.09/12.99=0.47 GV 0.6209 [14.53/18.9=0.77 2.00/3.00|5.00| MH
Sargix |-¥|Sag|-0.6955 |6.11/12.99=0.47 oV 0.8758 |7.3/15.08=0.48 2.33)/3.65|5.65| MH
+¥|Sol| 0.6955 |4.48/12.99=0.34 oV D.4564 [14.53/12.28=1.18 2.00/3.00|5.00| MH
Gevrek |+Y|Sag|-0.6955 |6.98/12.99=0.54 oV 0.7113 |7.3/16.78=0.43 2.45|3.91|5.91| MH
Rorozyon %0 |Vp/Vlim=|14.46/10.78=1.34 x GV |Vp=3Mr /Ln=|(18.9+15.08)/2.35=14.46
K130 -Y|Sol| 0.6955 |11.04/12.99=0.85 SN 1.1247 17.99/14.0=1.28 1.77|2.904.54 MH
Sargix | -Y|Sag|-0.6955 |1.39/12.99=0.11 SN 1.0223 |15.53/16.3=0.95 2.21/3.43|5.43| MH
+Y|Sol| 0.6955 |2.39/12.99=0.18 SN 1.1673 [17.99/15.63=1.15 1.70|2.81|4.41| MH
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Cizelge B.8: Ornek 1. STA4CAD. KZ31-KZ47 Kiris Performans Sonuglari

K131 -¥|sol| 0.3478 |0.0/12.99-0.0 o 0.0000 |0.0/16.76—0.0 2.15|3.30|5.30| MH
Sargix |-Y|Sag|-0.69535 |3.37/12.99=0.26 GV 0.3433 0.0/14.56=0.0 2.50|4.00|6.00 MH
+Y|Sol| 0.3478 |0.0/12.99=0.0 GV 0.0000 |0.0/10.62=0.0 2.15(3.30|5.30| MEH
Gevrek |4+Y|Sag|-0.6955 [3.37/12.99-0.26 av 0.3433 |0.0/16.82-=0.0 2.50/4.00|6.00| MH
Korozyon %0 |Vvp/vVliim—=|15.29/10.706=1.42 GV |Vp=gMr sLn=|(16.76+14.56)/2.05=15.2
K132 ~¥|Sol| D.6955 |3.37/12.99-0.26 oV 0.3433 |0.0/17.11-0.0 2.00|3.00|5.00| MH
sargix |-¥|Sag -0.3478 |0.0/12.99=0.0 GV 0.0000 |0.0/10.62=0.0 2.50|4.00|6.00| MH
+Y|Sol| 0.6955 |3.37/12.99=0.26 GV 0.3433 0.0/14.27=0.0 2.00|3.00|5.00 MH
Gevrek |+Y|Sag|-0.3478 [0.0/12.99-0.0 GV 0.0000 |0.0/16.76=0.0 2.50|4.00|6.00| MEH
Korozyon %0 |Vp/Vliim=|15.92/10.78=1.48 GV|Vp=EMr /Ln=|(14.27+16.76)/1.95=15.9
K133 -¥|Sol| 0.6955 (10.08/12.99-0.78 GV 1.0273 10.68/18.42-0.58 1.92|3.13|4.84 MH
Sargix |-¥|Sag|-0.6955 |6.0/12.99=0.46 GV 1.0231 [12.56/12.9=0.97 2.21|3.43|5.43| MH
+Y|Sol| 0.6955 |5.95/12.99=0.46 GV 0.7458 10.68/12.52=0.85 2.35|3.78|5.71 MH
Cavral 4¥ | &8ag -0.6A955 7.28/12.90=0.56 ou n.741& 12.56/18.73=0.67 D.43 3.RE | K.RA MH
Korozyon %0 Vp/V1iim=|11.19/10.78=1.04 GV |Vp=IMr /Ln=|(18.42+12.9)/2.8=11.19
K134 -¥|Sol| 0.6955 |8.89/12.99=0.68 SN 0.9207 3.63/15.51=0.23 2.08|3.38|5.17 MH
Sargi> ~¥|Sag| 0.6955 5.5:/12.99—0.1: SN 0.92%0 E.ES/IG.DH—D.Bﬁ 2.29|3.57|5.57 MH
+Y|Sol| 0.6955 |5.44/12.99=0.42 SN 0.9093 3.63/14.67=0.25 2.10|3.40|5.20 MH
Sunck |+¥|Sag|-0.6955 |8.97/12.99-0.69 B 0.9177 |5.69/16.55-0.34 2.29)3.59|5.5%| MH
FKorozyon %0 Vp/V1iim=|5.85/10.78=0.54 SN |Vp=EMr /Ln=|(15.51+16.08)/5.4=5.83
K135 -¥|Sol| 0.6955 |6.26/12.99=0.48 GV 0.6379 13.53/18.77=0.72 2.00|3.00|5.00 MH
sargix |-¥|Sag -0.6955 |5.54/12.99=0.43 GV 0.8729 |6.71/15.02=0.45 2.33)/3.66|5.66| MH
+Y|Sol| 0.6955 |4.66/12.99=0.36 GV 0.4753 13.53/12.39=1.09 2.00|3.00|5.00 MH
Cevrek |4¥|Sag|-0.6955 |[6.97/12.99-0.54 cv 0.7104 |6.71/16.83=0.4 2.45|3.91|5.91| MH
Korozyon %0 |Vp/Vliim=|14.37/10.78=1.33 = GV|Vp=EMr /Ln=|(18.77+15.02)/2.35=14.3
K136 -¥|Sol| 0.6955 |10.98/12.99-0.85 SN 1.1187 16.71/14.34-1.17 1.78|2.92|4.56 MH
Sargix |-¥|Sag -0.6955 |1.85/12.99=0.14 SN 1.0311 |14.47/16.3=0.89 2.21|3.41|5.41| wmE
+Y|Sol| 0.6955 [2.71/12.99=0.21 SN 1.1619 16.71/15.31=1.09 1.71|2.82|4.42 MH
Sunek |+¥|Sag | -0.6955 |10.54/12.99—0.81 SN 1.0744 [14.47/16.68-0.87 2.17|3.35|5.35| MH
Korozyon %0 |Vp/Vlim=|5.71/10.78=0.53 v SN |Vp=EMr /Ln=|(15.31+16.68)/5.6=5.71
ma7 ¥ | Sal n.za78 0.0/19.99=D.D ou n.noon 0.0/16.76=D.D 2.15|2.30|5.30 MH
Sargix |-Y|Sag|-0.6955 |2.02/12.99=0.16 GV 0.2056 0.0/12.86=0.0 2.50|4.00|6.00 MH
+¥Y|Scl| 0.3478 (0.0/12.99—-0.0 GV 0.0000 0.0/10.56—0.0 2.15|3.30|5.30 MH
Cevrek |4+¥|Sag|-0.6955 [2.02/12.99-0.16 cv 0.2056 |0.0/18.46=0.0 2.50|4.00|6.00| MH
Korozyon %0 Vp/Vlim=|14.46/10.78=1.34 GV |Vp=fMr /Ln=|(16.76112.86)/2.05=14.4
ri3g -¥|Sol 0.6855 2.02/12.99=0.16 ov 0.2056 0.0/18.46=0.0 2.00|2.00|5.00 MH
Sargix |-¥|Sag -0.3478 |0.0/12.99=0.0 GV 0.0000 |0.0/10.56=0.0 2.50/4.00|6.00| MH
+¥|Sol| 0.6955 |2.02/12.99=0.16 GV 0.2056 0.0/12.86=0.0 2.00|3.00|5.00 MH
Gevrek |+Y|Sag|-0.3478 |(0.0/12.99=0.0 GV 0.0000 0.0/16.76=0.0 2.50|4.00|6.00 MH
Korozyon %0 Vp/Vlim=|14.46/10.78=1.34 GV |Vp=ZMr /Ln=|(12.06+16.76)/2.05=14.4
K139 -¥|Sol| 0.6955 [9.75/12.99=0.75 Gv 0.9931 [14.18/20.35=0.7 1.973.21|4a.9a| MH
Sargix |-¥|Sag|-0.6955 |10.42/12.55=0.8 av 1.0615 17.159/11.6=1.48 2.18|3.37|5.37 MH
+¥Y|Sol| 0.6955 |10.01/12.99=0.77 GV 1.0195 14.18/10.73=1.32 1.93|3.15|4.86 MH
Gevrek |4¥|Sag|-0.6955 [10.68/12.99-0.82 oV 1.0879 [17.19/20.05=0.86 2.16/3.33|5.33| MH
FRorozyon 50 Vp/Vliim—|12.53/10.78=1.16 OV |Vp=IMr /Ln—=| (20.35+11.6)/2.55=12.53
mao -¥|Sol| 0.6955 (7.47/12.99=0.57 GV 0.7606 8.94/19.97=0.45 2.33|3.74|5.66 MH
Sargix |-¥|Sag -0.6955 |6.15/12.99=0.47 GV 0.6715 [11.55/11.3=1.02 2.48|3.97|5.97| MH
4Y|Sol| 0.6955 |5.27/12.99=0.41 GV 0.7675 |8.94/10.91=0.82 2.32|3.73|5.64| MH
Gevrek |+Y|Sag|-0.6955 |6.66/12.99=0.51 GV 0.6783 [11.55/20.33=0.57 2.48)/3.96|5.96| MH
Rorozyon %0 Vp/Vlim=|11.8/10.70=1.09 X GV |Vp=EMr /Ln=|(19.97+11.3)/2.65=11.8
K41 -¥|Sol| 0.4393 (10.31/21.11=0.49 GV 0.6632 24.49/35.32=0.69 2.48|3.97|5.96 MH
Sargix |-¥|Sag|-0.4383 [11.31/21.11-0.54 av 0.7277 |21.07/18.07-1.17 2.44|3.88|5.88| MH
+Y|Sol| 0.4393 |8.44/21.11=0.4 GV 0.5431 24.49/17.35=1.41 2.06|3.12|5.12 MH
Cevrelk +¥Y|Sag| 0.43253 9.44/21 . 11=0.45 v 0.6077 21.07/35.53=0.549 2.50/4.00|6.00 MH
Rorozyon %0 |Vp/Vlim=|23.73/17.52=1.35 GV|Vp=ZMr /Ln=|(35.32+18.07)/2.25=23.7
r14a2 -Y|Sol| 0.4393 |9.34/21.11=0.44 GV 0.6008 21.3/32.77=0.65 2.06|3.12|5.12 MH
Sargi» =¥ |Sag|-0.4333 ﬂ.ﬂlle.ll—ﬂ.l]l] GV 0.5154 2!.75/19.14—1.29 2.50|4.00|6.00 MH
4+Y|Sol| 0.4393 |9.25/21.11=0.44 GV 0.5953 21.3/19.73=1.08 2.06|3.12|5.12 MH
Gevrek |+Y|Sag|-0.4393 [7.92/21.11-0.38 GV 0.5099 |24.75/34.28=0.72 2.50/4.00|6.00| MH
Korozyon %0 |Vp/Vlim—|23.47/17.52-1.34 OV |Vp=EMr /Ln—|(19.73+34.28)/2.3-23.47
r143 -¥|Sol| 0.2196 [9.77/21.11=0.46 SN 0.6284 |20.03/25.41=0.79 2.28)/3.56|5.56| MH
Sargix |-¥|Sag|-0.4393 |3.05/21.11-0.14 SN 0.7579 20.01/24.67=0.81 2.42|3.83|5.83 MH
+Y|Sol| 0.2196 |1.03/21.11=0.05 SN 0.7686 20.03/18.41=1.09 2.37|3.78|5.74 MH
Sunek |+Y|Sag|-0.4393 [13.96/21.11=0.66 SN 0.8981 20.01/30.63=0.65 2.313.62|5.62| MH
Rorozyon %0 |Vp/Vlim—|8.64/17.52=0.45 + SN |Vp=FMr /Ln—|(25.41+24.67)/5.8=0.64
Kl4a -¥|Sol| D.6955 |10.21/12.99=0.79 GV 1.0400 11.77/20.74=0.57 1.90|3.10 MH
Sargix |-¥|Sag|-0.3478 |10.41/12.95-0.8 GV 1.0604 [14.6/10.71-1.36 2.18|3.37 MH
+Y|Sol| 0.6955 |9.77/12.99=0.75 GV 0.9951 11.77/10.4 .13 1.973.20 MH
Gevrek |+Y|Sag|-0.3478 [9.97/12.99=0.77 av 1.0154 |14.6/16.67=0.88 2.22|3. aa MH
Rorozyon %0 |Vp/Vliim—|14.3/10.78-1.33 OV |Vp=EMr /Ln=|(20.74+10.71)/2.2-14.3
K145 -¥|Sol| D.6955 |6.85/12.99=0.53 GV 0.6980 [10.78/21.01=0.51 2.43)/3.89|5.85| MH
Sargix |-¥|Sag|-0.6955 |7.39/12.99-0.57 oV 0.7532 [10.76/10.78-1.0 2.42|3.84|5.82| MH
+¥|Sol| 0.6955 |7.2/12.99-0.55 GV 0.7337 |10.78/10.22-1.05 2.37|3.81|5.74| mm
Gevrek |+Y|Sag|-0.6955 [7.74/12.99=0.6 GV 0.7889 |10.76/20.63=0.52 2.39|3.79|5.79| wMH
Korozyon %0 |Vp/Vlim=|13.82/10.78=1.28 x GV |Vp=EMr /Ln=|(21.01+10.78)/2.3=13.82
K146 -¥|Sol| 0.6955 |5.87/12.99=0.76 cv 1.0059 11.42/20.57=0.56 1.95|3.18|4.90 MH
Sargix |-¥|Sag -0.6955 |9.9/12.99=0.76 GV 1.0085 [11.12/10.71=1.04 2.22|3.45|5.45| ME
+Y|Sol| 0.6955 |9.76/12.99=0.75 Gv 0.9941 11.42/10.63=1.07 1.97|3.21 MH
Gevrek |+¥|Sag|-0.6955 [8.78/12.99=0.75 GV 0.9967 [11.12/20.62=0.54 2.23|3.47|5.47| MH
Korozyon %0 |Vp/Vliim—|19.55/10.78-1.81 > GV|Vp=EMr /Ln—|(20.57+10.71)/1.6=19.55
K147 -Y|Sol| 0.3478 |6.79/12.99=0.52 SN 0.6918 12.84/16.72=0.77 2.45|3.91|5.89 MH
sargix |-¥|Sag|-0.6955 |5.85/12.99=0.45 SN 0.7231 10.49/11.0=0.95 2.44|3.89|5.89| MH
+Y|Sol| 0.3478 |6.16/12.95=0.47 SN 0.6698 12.84/10.44-1.23 2.47|3.96|5.95 MH
Sanck |1¥|Sag| 0.6955 |6.88/12.959=0.53 SN 0.7011 |10.49/20.43=0.51 2.46|3.92|5.92| MH
Vp/Vlim=|8.82/10.78=0.82 ¥ SN |Vp=FMr /Ln=|(10.44+20.43)/3.5=6.82

Korozyon
1

%0
1
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Cizelge C.1: Ornek Ill. ideCAD. SZ01-SZ21 Kolon Performans Sonuglar

Kolon Adi ‘ Yiik Nk/Acfcm ‘ Sargi V/bwdfctm Gor.Depl. ‘ vx/y ‘ r ‘ MN ‘ GV ‘ GC ‘ Hasar Hasar Nedeni
[tf]
ZEMIN KAT
+EX 0.58 Var 0.31 0.004 443 1.62 2 4 6 Minimum
S5Z01 -EX 0.57 Var 0.31 0.004 1.78 2 4 [} Minimum
+EY 0.58 Var 0.55 0.002 5.20 1.28 2 4 6 Minimum
-EY 0.58 Var 0.49 0.002 1.19 2 4 6 Minimum
+EX 1.04 Var 0.42 0.004 4.99 2.26 1 1 1 Gocme r>1
SZ0z -EX 1.04 Var 0.42 0.004 2.43 1 1 1 Gogme r>1
+EY 1.08 Var 0.52 0.003 5.68 1.89 1 1 1 Gogme r>1
-EY 1.09 Var 0.51 0.003 1.61 1 1 1 Gbgme r>1
+EX 0.88 Var 0.43 0.004 4.99 2.23 1 1 1 Gogme r>1
5703 -EX 0.89 Var 0.43 0.004 1.95 1 1 1 Gogme r>1
+EY 0.92 Var 0.67 0.003 6.04 1.75 1 1 1 Gocme r>1
-EY 0.93 Var 0.53 0.003 1.46 1 1 1 Gogme r>1
+EX 0.76 Var 0.56 0.004 10.67 277 1 1 1 Gogme r>1
5Z04 -EX 0.76 Var 0.56 0.004 2.89 1 1 1 Gdgme r>1
+EY 0.84 Var 0.38 0.003 3.49 1.46 1 1 1 Gogme r>1
-EY 0.89 War 0.32 0.003 1.25 1 1 1 Gogme r>1
+EX 0.46 Var 0.31 0.004 4.32 1.74 2 4 [} Minimum
SZ05 -EX 0.48 Var 0.31 0.004 1.54 2 4 & Minimum
+EY 0.53 Var 0.45 0.003 6.86 1.55 2 4 6 Minimum
-EY 0.53 Var 0.45 0.003 1.50 2 4 =] Minimum
+EX 0.46 Var 0.23 0.004 243 118 2 4 [} Minimum
5706 -EX 0.46 Var 0.26 0.004 1.26 2 4 6 Minimum
+EY 0.57 Var 0.58 0.003 9.32 1.84 2 4 [} Minimum
-EY 0.56 Var 0.58 0.003 1.89 2 4 2] Minimum
+EX 0.53 Var 0.31 0.004 A2 1.56 2 4 6 Minimum
SZ07 -EX 0.52 Var 0.31 0.004 1.76 2 4 & Minimum
+EY 0.57 Var 0.59 0.002 7.31 1.42 2 £ 6 Minimum
-EY 0.56 Var 0.59 0.002 1.58 2 4 6 Minimum
+EX 1.27 Var 0.39 0.004 4.87 2.85 1 1 1 Gbgme r>1
5708 -EX 1.27 Var 0.39 0.004 3.12 1 1 1 Gogme r>1
+EY 1.26 Var 0.45 0.003 7.20 213 1 1 1 Gicme r>1
-EY 1.26 Var 0.45 0.003 2.96 1 1 1 Gogme r>1
+EX 1.25 Var 0.38 0.004 4.72 2.14 1 1 1 Gogme r>1
5709 -EX 1.26 Var 0.38 0.004 2.64 1 1 1 Gogme r>1
+EY 1.26 Var 0.45 0.003 7.59 2.23 1 1 1 Gbgme r>1
-EY 1.25 Var 0.46 0.003 3.12 1 1 1 Gogme r>1
+EX 1.21 Var 0.44 0.004 4.88 2.58 1 1 1 Gbgme r>1
SZ10 -EX 1.20 Var 0.44 0.004 2.93 1 1 1 Gicme r>1
+EY 1.32 Var 0.80 0.003 9.54 2.00 1 1 1 Gogme r>1
-EY 1.26 Var 0.80 0.003 3.69 1 1 1 Gocme r>1
+EX 0.55 Var 0.30 0.004 4.12 1.84 2 o 5] Minimum
5711 -EX 0.58 Var 0.30 0.004 1.43 2 4 6 Minimum
+EY 0.54 Var 0.58 0.003 9.29 1.88 2 4 6 Minimum
-EY 0.54 War 0.58 0.003 1.84 2 4 ] Minimum
+EX 0.50 Var 0.31 0.004 4.33 1.45 2 4 [} Minimum
5712 -EX 0.46 Var 0.31 0.004 1.90 2 4 6 Minimum
+EY 0.57 Var 0.58 0.002 7.19 1.54 2 4 & Minimum
-EY 0.58 Var 0.58 0.002 1.42 2 4 6 Minimum
+EX 0.43 Var 0.77 0.004 5.71 1.60 1.91 3.72 5.53 Minimum
5713 -EX 0.48 Var 0.59 0.004 1.17 2 4 6 Minimum
+EY 0.54 Var 0.44 0.003 3.89 0.93 2 4 [} Minimum
-EY 0.54 Var 0.49 0.003 0.93 2 4 ] Minimum
+EX 0.44 Var 0.62 0.004 5.75 1.21 2 4 & Minimum
5Z14 -EX 0.39 Var 0.75 0.004 1.48 1.95 3.82 5.67 Minimum
+EY 0.49 Var 0.46 0.003 4.09 0.98 2 4 5] Minimum
-EY 0.49 Var 0.51 0.003 0.98 2 4 6 Minimum
+EX 0.64 Var 0.44 0.004 9.82 2.45 2 4 6 Belirgin r>2
SZ15 -EX 0.64 Var 0.44 0.004 2.51 2 4 6 Belirgin r>2
+EY 0.62 Var 0.75 0.003 12.50 2.27 1.82 3.76 5.6 Belirgin r>1.92
-EY 0.62 Var 0.75 0.003 2.30 1.92 3.76 5.6 Belirgin r>1.92
+EX 0.50 Var 0.31 0.004 4.53 1.91 2 4 & Minimum
5716 -EX 0.52 Var 0.31 0.004 1.52 2 4 6 Minimum
+EY 0.47 Var 0.58 0.003 9.39 1.87 2 4 6 Minimum
-EY 0.47 Var 0.58 0.003 1.87 2 4 ] Minimum
+EX 0.61 Var 0.38 0.004 6.65 1.76 2 4 6 Minimum
5Z17 -EX 0.60 Var 0.38 0.004 2.06 2 4 ] Belirgin r>2
+EY 0.70 Var 0.64 0.003 6.81 1.70 1 1 1 Gogme r>1
-EY 0.71 Var 0.63 0.003 1.68 1 1 1 Gocme r>1
+EX 0.51 Var 0.31 0.004 4.13 1.67 2 4 6 Minimum
5Z18 -EX 0.53 Var 0.31 0.004 1.43 2 o 6 Minimum
+EY 0.70 Var 0.43 0.003 7.34 1.23 1 1 1 Gogme r>1
-EY 0.70 Var 0.43 0.003 1.22 1 1 1 Gbgme r>1
+EX 0.56 Var 0.31 0.004 4.19 1.46 2 4 6 Minimum
5Z19 -EX 0.55 Var 0.31 0.004 1.77 2 4 6 Minimum
+EY 0.63 Var 0.58 0.002 7.18 1.43 2 4 6 Minimum
-EY 0.62 Var 0.58 0.002 1.53 2 £ 5] Minimum
+EX 1.04 Var 0.62 0.004 5.11 1.48 1 1 1 Gogme r>1
SZ20 -EX 1.05 Var 0.55 0.004 1.26 1 1 1 Gbgme r>1
+EY 1.14 Var 0.43 0.003 3.36 0.97 1 1 1 Minimum
-EY 1.14 Var 0.37 0.003 0.97 1 1 1 Minimum
+EX 1.14 Var 0.55 0.004 5.12 1.30 1 1 1 Gocme r>1
5Z21 -EX 1.13 Var 0.61 0.004 1.53 1 1 1 Gogme r>1
+EY 1.22 Var 0.45 0.003 3.54 1.06 1 1 1 Gocme r>1
-EY 1.23 Var 0.40 0.003 1.06 1 1 1 Gogme r>1
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Cizelge C.2: Ornek Ill. ideCAD. SZ22-S726 Kolon Performans Sonuglar

+EX 0.45 Var 0.31 0.004 4.17 1.77 2 4 6 Minimum
SZ22 -EX 0.47 Var 0.31 0.004 143 2 4 6 Minimum
+EY 0.46 Var 0.58 0.003 8.58 1.73 2 4 6 Minimum
I=7 0.46 Var 0.58 0.003 1.73 2 4 6 Minimum
+EX 0.50 War 0.31 0.004 4.13 1.44 2 4 6 Minimum
S§723 -EX 0.48 Var 0.31 0.004 1.62 2 4 6 Minimum
+EY 0.58 War 0.61 0.002 5.99 1.33 2 4 6 Minimum
I=7 0.59 Var 0.57 0.002 1.25 2 4 6 Minimum
+EX 0.82 War 0.51 0.004 10.34 2.69 1 1 1 Gogme r=1
S724 -EX 0.82 Var 0.51 0.004 2.78 1 1 1 Gogme r=1
+EY 0.95 Var 0.29 0.003 2.86 1.24 1 1 1 Gogme r>1
{=7 0.96 Var 0.28 0.003 1.21 1 1 1 Gogme r=1
+EX 0.80 War 0.51 0.004 10.40 2.80 1 1 1 Gogme r=1
S725 -EX. 0.80 Var 0.51 0.004 2.65 1 1 1 Gogme r>1
+EY 0.94 Var 0.31 0.003 3.02 1.29 1 1 1 Gogme r>1
-EY 0.94 Var 0.30 0.003 1.26 1 1 1 Gigme r>1
+EX 0.49 Var 0.31 0.004 4.22 1.66 2 4 6 Minimum
5726 -EX. 0.51 Var 0.31 0.004 1.47 2 4 6 Minimum
+EY 0.56 Var 0.51 0.003 6.97 1.55 2 4 6 Minimum
-EY 0.57 Var 0.51 0.003 147 2 4 6 Minimum
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Cizelge C.3: Ornek Ill. ideCAD. KZ01-KZ47 Kiris Performans Sonuglari

Kirls Adl ‘ Ylk | Uc ‘ D.oranl | Saral ‘ V/bwdfctm | r MN GV GC Hasar | Hasar Nedenl
ZEMIN KAT
KZ01 +EX i -0.50 0.07 1.23 2.5 4 6 Minimum
EX i 0.50 0.87 1.59 1.83 2.83 4.66 Minimum
KZOZ +EX i 0.93 0.88 1.48 1.82 z.62 +.64 Minimum
EX i 0.99 0.91 1.30 1.8 2.8 4.6 Minimum
KA kX i GET] 1.bH 1.7 108 EET] 4.4hb Minimum
EX i 0.92 0.76 1.59 1.91 2.91 4.82 Minimum
K7N4 SEY i nsn n7a 157 IGE ECE 4 R/2 Minimiim
-EX i 0.00 0.88 2.30 1.82 2.82 4.65 Belirgin r>1.82
KZOS +LX i o.2e 1.02 2.06 1.72 2.72 4.44 Belirgin rx1.72
-EX i 0.50 0.85 1.45 1.85 2.85 4.7 Mirsirnurn
KZOS +EX i 0.99 0.83 1.43 1.78 2.78 4.57 Minimum
-EX i .99 u.96 1.19 1./6 2./6 4.02 Minimum
KZ07 1EX 1 0.29 0.82 1.39 1.87 2.87 1.71 Minimum
-EX i 0.99 0.82 151 187 287 4.74 Minimum
KZ08 +EX b 0.50 0.96 1.67 1.77 2.77 4.53 Minimum
-EX 1 -0.50 0.10 1.05 2.5 4 5] Minimum
KZ09 +EX i -0.8% 1.03 1.00 1 1 1 Minirnurn
-EX i 0.50 0.89 1.2/ 1.82 2.82 4.04 Minimum
KZ10 +EX i 0.99 0.75 0.32 1.92 2.92 4.84 Minirnurn
-EX i 0.99 0.28 0.48 2 3 5 Minimum
K411 TEX i BB} 1.0z 1.00 1 1 1 Minimum
-CX i -0.55 0.18 0.85 2.5 4 6 Minimum
KZ12 +EX ] 0.50 0.80 1.28 1.89 2.89 4.77 Mirnrnurn
-EX i 0.93 1.00 2.82 1773 2.73 4.47 Belirgin r=173
K£ld +EX i -0.50 0.01 1.59 2.5 4 =] Minimum
-EX i 0.50 0.67 1.74 1.99 2.99 4.97 Minimum
KZ1i4 +EX 1 -0.00 1.12 1.08 1 1 1 Minimum
-EX i 0.30 1.00 1.60 1.74 2.74 4.47 Minimum
KZ15 +EX i 0.99 0.43 0.94 2 3 3 Minimum
-EX i 0.99 0.94 0.79 1.77 2.77 4.55 Minimum
KZ16 +EX 1 0.30 1.00 1.58 1.73 2.73 4.47 Mimimum
-FY i -0.09 1.16 1.12 1 1 1 Minimum
KZ17 +EX b 0.99 1.01 2.85 1.72 2.72 4.44 Tleri r>=2.72
EX i 0.50 0.82 1.36 1.87 2.88 1.75 Minimum
KZ18 +CX i -0.5% 0.07 112 2.5 4 5] Minimum
-EX ] -0.85 0.08 1.11 2.5 4 6 Minirnurn
K£19 +EX i 0.50 0.82 1.40 1.8/ 2.88 4./5 Minimum
-FX | 0.9 0.9 264 1.74 ?.74 4.47 Relirgin r=1.74
KZ20 +EY i -0.99 0.00 0.00 2.5 4 -] Minimum
-EY 1 0.99 0.20 0.00 2 3 5 Minimum
KZ21 +EY i -0.99 0.36 1.45 2.5 4 ] Minimum
-EY i 0.99 0.89 1.45 1.82 2.82 4.64 Mirsirnurn
KZ22 +EY 1 0.99 0.62 0.88 2 3 5 Minimum
-FY | n.eq 0.62 n.Q0 2 3 5 Minimum
KZ23 +EY i -0.99 0.71 126 2.46 301 501 Minimum
-EY i -0.99 0.66 1.18 2.49 3.08 5.08 Minimum
KZ24 1EY i 0.29 0.71 1.51 1.93 2.03 1.86 Minimum
EVY i 0.00 0.70 143 1.06 2.86 4.82 Minimum
KZ25 +EY i 0.99 0.20 0.00 2 3 3 Minimum
-EY i 0.8y u.Zu u.uL 2.5 4 o Minimum
K726 +FY 1 -0.99 0.33 n.on 2.5 4 5 Minimium
EY b] 0.99 0.22 0.00 2 3 5 Minimum
KzZ27 1EY b 0.09 0.75 0.91 1.92 2.02 1.81 Minimum
-EY i -0.85 1.03 1.00 1 1 1 Minimum
KZ28 +EY i -0.99 0.05 0.35 2.5 4 -} Mirsirnurn
-EY i 0.%9 0.23 0.37 2 3 3 Minimum
KZ29 +EY 1 -0.99 1.04 1.01 1 1 1 Minimum
-EY i -0.00 0.27 0.04 2.5 o ] Mirsirnurm
KZ30 1EY 1 0.99 i.18 1.15 1 1 1 Minimum
LY i vy 1.08 1.03 1 1 1 Minimum
KZ31 +EY i 0.99 0.33 0.00 2 3 3 Minimum
-EY | -0.95 0.33 0.00 2.5 4 5] Minimum
K£32 +EY i 0.9y 0.33 u.uo 2 3 5 Minimum
-EY 1 -0.09 0.33 0.00 25 4 & Minimum
KZ33 +EY i 0.29 0.75 0.97 1.93 2.93 4.85 Minimum
EY i 0.22 1.05 1.02 1 1 1 Minimum
KZ34 +EY i -0.99 0.41 0.39 2.5 4 6 Minimum
-EY i 0.99 0.74 0.36 1.93 2.93 4.86 Mirnirnurin
KZ35 +EY 1 -0.99 1.10 1.07 1 1 1 Minimum
-FY 1 -0.09 0.27 N.96 2.5 4 & Minimum
KZ36 +EY b -0.99 1.20 1.16 1 1 1 Minimum
EY i 0.99 1.08 1.05 1 1 1 Minimum
KZ37 +EY 1 -0.99 0.20 0.00 2.5 4 ] Minimum
-EY i 0.9y 0.20 u.uu 2 3 5 Minimum
KZ38 +EY i 0.99 0.20 0.00 2 3 3 Minimum
-EY b] -0.99 0.20 0.00 2.5 4 [ Minimum
KZ39 1EY i 0.92 0.52 1.61 2.5 1 & Minimum
-EY i 0.00 0.02 1.686 1.79 2.70 4.50 Minimum
K740 +FY i -0.09 0.43 n.99 2.5 4 3 Minimum
-EY i 0.99 0.77 0.96 1.91 2.91 4.81 Minimum
K£41 +EY i -0.61 u.s4 u.8Y 2.491 3.82 5.82 Minimum
-EY i -0.61 0.76 1.16 2491 3.83 5.83 Minimum
KZ42 +EY i -0.61 0.98 1.22 2.24 3.49 5.49 Minimum
EY i 0.61 1.07 1.02 1 1 1 Minimum
KZ43 +EY i 0.31 0.75 0.66 2.12 3.28 5.23 Minimum
-EY i -0.31 0.18 062 25 4 ] Minimum
KZ44 +EY i -0.50 0.71 1.96 2.45 3.91 5.91 Minimum
-EY i 0.50 0.96 1.6/ 1./ 2.7/ Shais Minimum
KZ45 +ETY i -0.8% 0.66 1.30 2.49 3.98 5.98 Minirnurn
-EY i -0.9% 0.71 1.39 2.45 3.91 5.91 Minimum
KZ46 +LCY b -0.99 1.30 1.26 1 1 1 Minimum
-EY 1 -0.00 1.01 1.41 21203 3.45 5.45 Minimum
KZ47 +EY 1 0.50 0.24 1.62 i.88 2.86 4.71 Minimum
-EY i -0.50 0.21 1.57 2.5 4 6 Minimum
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Cizelge C.4: Ornek I1l. STA4CAD. SZ01-SZ14 Kolon Performans Sonuglari

ROLON Ve vr N N/ (Ac. fa) fot) Md r MN | GV | GC |Hasar
s101 -X 3.29 9.31(SN 27.57 0.525 0.336 8.18 .00 1.64|1.50(2.00|3.00| BH
+X 3.28 9.31|SN 19.01 0.362 0.334 8.18 17| 1.32|1.56|2.19|3.25 MH
Sargix |-Y 6.07 11.55|SN 30.21 0.576 0.618 13.30 .87| 1.35|1.50({2.00|3.00 MH
KO:MH +¥ 3.35 11.55|SN 19.03 0.362 0.545 13.30 .73| 1.24|1.56|2.19|3.25 MH
Eorozyon %0 r=Md/Mr
5102 -X 2.53 11.55|SN 52.82 1.006 0.258 10.22 3.76| 2.72|1.00{1.00|1.00 GB
+X 2.36 11.55|SN 56.71 1.080 0.241 10.22 4.56| 2.24|1.00{1.00|1.00 GB
Sargix |-Y 4.46 11.55|5N 56.43 1.075 0.455 12.97 6.34| 2.05(1.00/1.00(1.00| GB
RO:MH +¥ 4.73 11.55|SN 47.37 0.902 0.482 12.97 10.06| 1.29/1.00{1.00|1.00 GB
Korozyon %0 r=Md/Mr
5103 = 1 2.78 9.36|SN 45.81 0.873 0.284 10.08 5.80| 1.74(1.00|1.00|1.00 GB
+X 2.95 9.36|SN 40.95 0.780 0.300 10.08 3.94| 2.56(1.00(1.00|1.00 GB
Sargix |-Y 5.23 11.55|SN 46.77 0.891 0.533 12.20 7.31| 1.67(1.00|1.00|1.00 GB
KO:MH +Y 4.14 11.55|SN 37.62 0.717 0.422 12.20 11.30| 1.08(1.00|1.00|1.00 GB
Korozyon %0 r=Md/Mr
5104 -X 5.97 11.55|8N 42.64 0.812 0.608 20.47 7.30| 2.81(1.00(1.00|1.00 GB
+X 6.46 11.55|SN 34.96 0.666 0.658 20.47 9.48| 2.16|1.49|1.99|2.99 IH
Sargix |-Y 3.53 9.35|SN 43.25 0.824 0.359 8.65 3.57| 2.42(1.00(1.00|1.00 GB
KO:MH +Y 3.14 9.35|SN 28.50 0.543 0.320 8.65 8.37| 1.03(1.50|2.00|3.00 MH
Korozyon 20 r=Md/Mr
5105 -X 3.35 9.30|SN 10.30 0.196 0.342 B8.26 6.45| 1.28|1.84)/3.02|4.36 MH
+X 4.15 9.30 (SN 27.51 0.524 0.422 8.26 4.65( 1.78(1.50|2.00(3.00| BH
Sargix |-Y 4.67 11.55|SN 33.52 0.638 0.476 10.42 9.87| 1.06(1.50|2.00|3.00 MH
KO:MH +¥Y 4.38 11.55|SN 5.43 0.103 0.446 10.42 10.25| 1.02|1.99|3.48|4.98 MH
Korozyon %0 r=Md/Mr
5106 -X 1.39 9.30|SN 17.08 0.325 0.142 5.26 .75| 0.91]|1.62]2.37|3.50 MH
+X 1.39 9.30|SN 18.96 0.361 0.142 5.26 .39| 0.98|1.56|2.19|3.26 MH
Sargix |-Y 6.04 11.55|SN 23.89 0.455 0.615 12.34 .30| 1.20|1.50|2.00|3.00 MH
KO:MH +Y 6.01 11.55|SN 13.86 0.264 0.612 12.34 .22 1.21|1.73|2.68|3.91 MH
Korozyon %0 r=Md/Mr
5107 =X 3.29 9.31|SN 25.54 0.487 0.335 7.85 .00 1.57|1.50({2.00)|3.00 BH
+X 3.27 9.31|SN 17.35 0.331 0.333 7.85 .15 1.28|1.62|2.35|3.46 MH
Sargix |-Y 6.08 11.55|SN 27.92 0.532 0.619 15.83 .02| 1.44/1.50(2.00|3.00 MH
KO :MH +Y 6.05 11.55|SN 18.88 0.360 0.616 15.83 .59| 1.65|1.57|2.20|3.27 BH
FKorozyon 30 r=Md/Mr
5108 -X 2.06 11.55|SN 63.64 1.212 0.210 9.84 .04 3.23|1.00|1.00|1.00 GB
+X 1.87 11.55|SN 67.81 1.292 0.191 9.84 .65 2.70|1.00|1.00|1.00 GB
Sargix |-Y 3.353 11.55|SN 66.82 1.273 0.362 14.76 .93| 1.86|1.00(1.00|1.00 GB
KO:MH +Y 3.64 11.55|SN 65.89 1.255 0.371 14.76 .30| 3.43|1.00(1.00|1.00 GB
Korozyon %0 r=Md/Mr
5109 -X 2.07 11.55|SN 63.56 1.211 0.211 9.44 4.27| 2.21|1.00{1.00|1.00 GB
+X 2.18 11.55|SN 60.97 1.161 0.222 9.44 2.95| 3.20|1.00(|1.00{1.00 GB
Sargix |-Y 3.75 11.55|SN 64.74 1.233 0.382 13.83 8.26| 1.67(1.00|1.00|1.00 GB
KO:MH +¥Y 3.83 11.55|SN 63.77 1.215 0.392 13.83 4.66| 2.97(1.00|1.00|1.00 GB
Korozyon %0 r=Md/Mr
5110 -X 2.50 9.40|SN 65.45 1.247 0.255 9.83 2.18| 4.50(1.00|1.00|1.00 GB
+X 2.82 9.40(SN 59.57 1.135 0.287 9.83 5.00( 1.97(1.00|1.00(1.00| GB
Sargix |-Y 3.25 11.55|SN 73.40 1.398 0.331 20.17 7.13| 2.83(1.00(1.00|1.00 GB
KO:MH +¥ 4.89 11.55|SN 57.38 1.093 0.498 20.17 5.29| 3.82|1.00{1.00(|1.00 GB
Korozyon %0 r=Md/Mr
5111 -X 2.72 9.32|SN 19.50 0.371 0.277 7.76 .98| 1.11(1.55|2.14|3.19 MH
+X 4.09 9.32|SN 31.9% 0.609 0.417 7.76 .12| 1.89|1.50(|2.00|3.00 BH
Sargix |-Y 6.05 11.55|SN 21.07 0.401 0.617 12.46 .09( 1.23|1.50|2.00|3.00 MH
KO:MH |+Y 5.96 11.55|5N 30.92 0.589 0.607 12.46 .46 1.19|1.50(2.00|3.00| MH
Korozyon %0 r=Md/Mr
S112 -X 3.29 9.31|SN 24.20 0.461 0.335 7.90 .29| 1.84|1.50|2.00|3.00 BH
+X 3.28 9.31|SN 18.84 0.359 0.334 7.90 .87| 1.15(1.57|2.21]3.27 MH
Sargix |-Y 6.03 11.55|SN 16.02 0.305 0.614 15.68 .82 1.60|1.66|2.47|3.63 MH
KO :MH +Y 6.07 11.55|SN 27.49 0.524 0.619 15.68 .76| 1.46|1.50|2.00|3.00 MH
FKorozyon %0 r=Md/Mr
S$113 -X 5.03 9.67(SN 24.32 0.553 0.612 11.09 8.09( 1.37(1.50|2.00(3.00| MH
+X 4.97 9.67|SN 27.08 0.616 0.605 11.09 8.91)| 1.25|1.50(2.00|3.00 MH
Sargix |-Y 4.58 9.67|SN 22.24 0.506 0.558 8.65 7.08| 1.22|1.50({2.00|3.00 MH
KO:MH +Y 3.47 9.67|SN 26.84 0.610 0.422 B8.65 9.99| 0.87(1.50|2.00|3.00 MH
Rorozyon %0 r=Md/Mr
5114 -X 4.96 9.67|SN 24.22 0.551 0.604 11.19 9.39| 1.19|1.50|2.00|3.00 MH
+X 5.08 9.67|SN 21.83 0.497 0.618 11.19 7.78| 1.44|1.50|2.00|3.00 MH
Sargix |-Y 4.35 9.67 (SN 20.29 0.462 0.529 B8.13 7.12| 1.14(1.50|2.00(3.00| MH
RO:MH +¥ 3.21 9.67|SN 24.99 0.568 0.391 8.13 10.08| 0.81|1.50(2.00|3.00 MH
20 r=Md/Mr

Korozyon
1




Cizelge C.5: Ornek I1l. STA4CAD. SZ15-S726 Kolon Performans Sonuglari

S115 =X 6.13 12.43|SN 43.35 0.619 0.468 17.92 7.56| 2.37|1.50|2.00(3.00
+X 6.39 12.43|SN 38.12 0.545 0.488 17.92 9.34| 1.92|1.50/2.00(3.00
Sargix |-Y 7.09 15.40|SN 42.39 0.606 0.542 25.56 11.14| 2.29|1.50(2.00|3.00
KO:MH +¥Y 7.23 15.40|SN 39.25 0.561 0.554 25.56 10.72| 2.38|1.50(2.00|3.00
Rorozyon %0 r=Md/Mr
S116 -X 3.38 9.31(SN 19.61 0.374 0.345 8.41 7.61| 1.10(1.54|2.13(3.18| MH
+X 4.15 9.31|SN 29.83 0.568 0.423 8.41 3.57| 2.36(1.50|2.00|3.00 IH
Sargix |-Y 5.93 11.55|SN 33.18 0.632 0.604 12.47 10.13| 1.23|(1.50(2.00(3.00 MH
KO :MH +¥ 6.05 11.55|SN 19.52 0.372 0.616 12.47 10.23| 1.22|1.55|2.14|3.19 MH
FKorozyon %0 r=Md/Mr
5117 -X 5.87 11.18|SN 34.28 0.612 0.561 12.53 7.03| 1.78|1.50|2.00|3.00| BH
+X 5.04 11.18 (SN 19.93 0.356 0.481 12.33 8.95| 1.40|1.57|2.22|3.29 MH
Sargix |-Y 5225 11.18|5SN 15-39 0.275 0.501 15.04 8.19( 1.84(1.71|2.63(3.83| BH
KO:MH +Y 5.19 11.18|SN 34.47 0.615 0.496 15.04 7.72| 1.95(1.50|2.00|3.00 BH
Korozyon %0 r=Md/Mr
S118 -X 3.36 9.29|SN 8.92 0.170 0.343 7.78 6.88| 1.13(1.88)3.15|4.53 MH
+X 4.14 9.29|SN 23.27 0.443 0.422 7.78 4.19| 1.86(1.50|2.00|3.00 BH
Sargix |-Y 4.85 11.55|SN -5.46| -0.104 0.454 10.93 9.40( 1.16(2.00|3.50(5.00| MH
KO:MH +¥ 5.00 11.55|SN 36.48 0.695 0.509 10.93 9.71| 1.13|1.50|2.00|3.00 MH
Korozyon %0 r=Md/Mr
5119 -X 3.29 9.31|SKN 26.91 0.513 0.335 7.40 5.01| 1.48(1.50|2.00|3.00 MH
+X 3.21 9.31|SN 17.03 D.324 0.327 7.40 6.15| 1.20|1.63|2.38|3.50 MH
Sargix |-¥ 5.96 11.55|SN 32.57 0.620 0.607 15.78 10.80| 1.46|1.50(2.00|3.00 MH
KO:MH +Y 6.03 11.55|SN 16.87 0.321 0.615 15.78 9.58| 1.65|1.63|2.39|3.52 BH
Korozyon %0 r=Md/Mr
5120 =X 3.87 9.67|SN 57.93 1.318 0.471 9.54 6.16| 1.55|1.00{1.00|1.00 GB
+X 3.74 9.67|SN 60.83 1.384 0.455 9.54 6.77| 1.41(1.00/1.00(1.00| GB
Sargix |-Y 3.05 9.67|SN 65.86 1.498 0.371 7.28 7.22| 1.01(1.00(1.00|1.00 GB
KO:MH +¥Y 3.99 9.67|SN 53.86 1.225 0.486 7.28 5.62| 1.29|1.00{1.00|1.00 GB
Korozyon %0 r=Md/Mr
5121 -X 3.77 9.67|SN 60.11 1.367 0.459 9.58 6.91| 1.39(1.00(1.00|1.00 GB
+X 3.92 9.67(SN 56.81 1.252 0.477 9.58 6.16( 1.55/1.00|/1.00|1.00| GB
Sargix |-Y 2.84 9.67|SN 64.91 1.477 0.345 6.81 7.28| 0.94|1.00{1.00|1.00 MH
KO:MH |+Y 3.76 9.67 SN 52.90 1.203 0.457 6.81 5.72| 1.19(1.00|1.00(1.00| GB
Korozyon %0 r=Md/Mr
$122 -X 3.23 9.30|SN 10.58 0.202 0.329 7.38 6.00| 1.23(1.83|2.99|4.32 MH
+X 3.28 9.30|SN 20.86 0.397 0.334 7.38 5.08| 1.45(1.50|2.01|3.02 MH
Sargix |-Y 6.06 11.55|SN 21.97 0.419 0.617 13.47 10.42| 1.29|1.50|2.00(3.00 MH
KO:MH +¥ 6.00 11.55|SN 13.06 0.249 0.611 13.47 10.08| 1.34(1.75|2.76(4.01 MH
Korozyon %0 r=Md/Mr
5123 -X 3.28 9.30|SN 21.55 0.410 0.335 7.39 4.47| 1.70|1.50(2.00|3.00 BH
+X 3.24 9.30|SN 11.11 0.212 0.330 7.59 6.62) 1.15|1.81|2.94|4.26 MH
Sargix |-¥ 5.75 11.55|SN 4.15 0.079 0.586 14.31 9.88| 1.45(2.00|3.50|5.00 MH
KO:MH +¥Y 6.08 11.55|SN 28.61 0.545 0.619 14.31 10.50( 1.36|1.50(2.00|3.00 MH
Rorozyon %0 r=Md/Mr
5124 -X 4.99 11.55|SN 37.85 0.721 0.508 18.49 8.29| 2.23(1.00/1.00|1.00 GB
+X 4.86 11.55|SN 40.33 0.768 0.485 18.49 8.45| 2.19(1.00|/1.00|1.00 GB
Sargix |-Y 3.23 9.34 (SN 26.60 0.507 0.329 6.22 6.20( 1.00(1.50/2.00(3.00| MH
KO:MH +¥ 2.86 9.34|5N 43.98 0.838 0.292 6.22 5.84| 1.07|1.00{1.00|1.00 GB
Korozyon %0 r=Md/Mr
5125 -X 4.88 11.55|SN 39.85 0.759 0.498 18.51 8.54| 2.17(1.00/1.00|1.00 GB
+X 5.03 11.55|SN 36.96 0.704 0.513 18.51 8.32| 2.23|1.00(1.00(1.00 GB
Sargix |-¥Y 3.05 9.34|SN 26.02 0.496 0.310 5.83 6.23| 0.94(1.50|2.00|3.00 MH
KO:MH +¥Y 2.66 9.34|SN 43.46 0.828 0.271 5.83 5.89| 0.99(1.00(1.00|1.00 MH
Korozyon 30 r=Md/Mr
5126 -X 3.24 9.30 (SN 10.92 0.208 0.330 7.63 6.50| 1.17(1.82|2.96(4.28| MH
+X 3.28 9.30|SN 21.76 0.415 0.335 7.63 4.58| 1.67(1.50|2.00|3.00 BH
Sargix |-Y 5.66 11.55|SN 5.70 0.109 0.577 11.98 9.87| 1.21|1.99|3.46|4.9%4 MH
KO :MH +Y 5.30 11.55|SN 29.44 0.561 0.540 11.98 10.55| 1.14|1.50|2.00(3.00 MH
Korozyon %0 r=Md/Mr
1
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Cizelge C.6: Ornek I11. STA4CAD.

KZ01-KZ17 Kiris Performans Sonuglari

KIRIS po-p"' /ob Ve/Vr Ve/ (Ac. fct) r=Md/Mr MN GV GC |Hasar
Ki01 -X|Sol| 0.3478 |6.79/12.99=0.52 SN 0.6915 12.6/14.49=0.87 2.45|3.91|5.89 MH
Sargi> X|Sag|-0.6955 |1.84/12.99=0.14 SN 0.8773 9.87/16.71=0.59 2.33|3.65|5.65 MH

+X|Sol|-0.3478 |0.01/12.99=0.0 SN 0.8515 12.6/12.3=1.02 2.34|3.69|5.69 MH
Sunek +X|Sag| 0.6955 |10.18/12.99=0.78 SN 1.0374 9.87/15.5=0.64 1.%50|3.11|4.81 MH
Korozyon %0 Vp/V1lim=|6.5/10.78=0.6 v SN |Vp=3Mr /Ln=|(14.49+16.71) /4.8=6.5
K102 -X|Sol| 0.6955 (9.32/12.99=0.72 SN 0.9494 7.06/13.71=0.51 2.04|3.31|5.08 MH
Sargix |-X|Sag|-0.6955 (4.53/12.99=0.35 SH 0.8867 7.2/16.21=0.44 2.32|3.64|5.64 MH
+X|S0l|-0.6955 |5.14/12.95=0.4 SN 0.9315 7.06/16.72=0.42 2.28|3.57|5.57 MH
Sunek +X|Sag| 0.6955 8.53/12.99=0.66 =N D.8B689 7.2/16.1=0.45 2.16/3.49 5.33 MH
Rorozyon %0 |Vp/Vlim=|5.76/10.78=0.53 SN |Vp=FMr /Ln=|(16.72+16.1)/5.7=5.76
K103 -X|Sol| D.6955 |6.31/12.95-0D.49 SH 0.6432 9.58/16.5-0.57 2.00|3.00|5.00 MH
Sargli>* |-X|Sag|-0.3478 1.83/12.99=0.14 SN 0.5743 12.29/13.12=0.94 2.50/4.006.00 MH
+X|Sol|-0.6955 [1.15/12.95=0.09 SH 0.6519 9.58/13.98=0.69 2.50|4.00|6.00 MH
Sunsak +X|Sag| 0.3478 |5.72/12.99-0.44 SH 0.5830 12.29/14.81-0.83 2.15|3.30|5.30 MH
Korozyon %0 Vp/Vlim=|6.39/10.78=0.59 SN |Vp=FMr /Lo=|(16.9+13.12)/4.7=6.39
Ki04 -¥X|Sol| 0.3478 |9.23/12.99=0.71 SN 0.9402 13.28/12.1=1.1 2.12|3.40|5.24 MH
Sargix |-X|Sag|-0.34768 (1.43/12.95-0.11 SN 1.0371 12.65/12.9-0.98 2.20|3.40|5.40 MH
+X|Sol|-0.3478 |0.48/12.99=0.04 SN 0.84a87 13.28/14.05=0.94 2.35|3.69|5.869 MH
Sunek +X|Sag| 0.3470 |5.20/12.95=0.71 SH 0.5456 12.65/15.26-0.83 2.11|3.39|5.23 MH
Korozyon %0 |vp/Vliim=|5.75/10.78=0.53 SN|Vp=fMr /Ln=|(14.05+415.26)/5.1=5.75
K105 -X|Sol| 0.3478 |6.54/12.99=0.5 SN 0.6661 11.95/14.62=0.82 2.48|3.97|5.96 MH
Sargix |-X|Sag|-0.6955 [1.67/12.99=0.13 SN 0.8310 9.31/16.16=0.58 2.36|3.72|5.72 MH
+X|Sol|-0.2478 |0.05/12.99=0.0 SN 0.8082 11.95/12.2=0.98 2.38|3.76|5.76 MH
Sunek +X|Sag| 0.6955 (9.55/12.99=0.74 SN 0.9731 9.31/16.0=0.58 2.00|3.25|5.01 MH
Rorozyon %0 Vp/Vlim—|6.41/10.78=0.59 SHN|Vp=FMr /Ln—|(14.62416.16)/4.8=6.41
K106 -X|Sol| D.6955 |8.42/12.99=0.65 SH 0.8584 6.85/14.37=0.48 2.18|3.52|5.36 MH
Sargix |-X|Sag|-0.6955 [4.21/12.99=0.32 SN 0.8212 7.28/16.16=0.45 2.37|3.74|5.74 MH
+X|501|-0.6955 |4.57/12.99=0.35 SN 0.8500 6.85/16.14=0.42 2.35|3.69|5.69 MH
Sunek +X|Sag| 0.6955 |7.98/12.95-0.61 SN 0.8128 7.28/16.1-0.45 2.25|3.62|5.50 MH
Rorozyon %0 |Vp/Vlim=|5.66/10.78=0.52 SN |Vp=FMr /Ln=| (16.14+16.1)/5.7=5.66
K107 =X|Sol| 0.6955 |6.63/12.99=0.51 SN 0.6758 8.21/16.39=0.5 2.46|3.94|5.92 MH
Sargix |-X|Sag|-0.3478 |1.92/12.99=0.15 =324 0.7374 7.72/16.11=0.48 2.43|3.87|5.87 MH
+X|Sol | -0.6955 |1.31/12.99=0.1 SN U.6691 8.21/14.39=0.57 2.49|3.975.97| MH
Sunek +X|Sag| 0.34768 |7.17/12.95=0.55 SN 0.7307 7.72/11.96=0.65 2.39|3.83|5.79 MH
Rorozyon %0 Vp/Vliim—|6.99/10.78-0.65 SN |Vp—IMr /Ln—| (16.39+16.11) /4.65—-6.99
Ki08 -X|Sol| 0.3478 |(10.6/12.99=0.82 SN 1.0804 8.99/10.3=0.87 1.94|3.11|4.88 MH
Sargix |-X|Sag|-0.3478 |5.67/12.99=0.44 SN 1.2513 11.63/14.2=0.82 2.04|3.07|5.07 MH
+X|Sol|-U.3478 |3.99/12.99=0.31 SN U.9624 8.99/16.1=0.56 2.26|3.52|5.52| MH
Sunek +X|Sag| 0.3478 |11.12/12.99=0.86 SN 1.1334 11.63/14.42=0.81 1.87|3.00(4.74 MH
Korozyon %0 Vp/Vliim=|5.71/10.78=0.53 SN|Vp=FMr /Ln=| (16.1+14.42)/5.35=5.71
K109 -X|Sol| D.3478 |6.44/12.99=0.5 SN 0.6560 9.99/15.37=0.65 2.49|3.99|5.98 MH
Sargi> X|Sag|-0.6955 |2.92/12.99=0,.22 SN 0.8925 6.73/16. =0.4 2.31|3.632|5.63 MH
+X|Sol|-0.2478 |0.6/12.99=0.05 SN 0.76865 9.99/11.49=0.87 2.41|3.82|5.82 MH
Sunek +X|Sag| D0.6955 |(9.84/12.99=0.76 SN 1.0030 6.73/15.86=0.42 1.96|3.19|4.91 MH
Rorozyon %0 |Vp/Vliim—|6.73/10.78-0.62 SH|Vp—FMr /Ln—| (15.37416.62)/4.75-=6.73
K110 -X|Sol| 0.6955 |8.35/12.99=0.64 SN 0.8629 3.69/14.48=0.25 2.17|3.51|5.34 MH
Sargi» |-X|Sag|-0.6955 |[5.32/12.99=0.41 SN 0.8191 3.59/15.9=0.23 2.37|3.74|5.74 MH
+X|S0l|-0.6955 |5.75/12.99=0.44 SN 0.8565 3.69/15.72=0.23 2.34|3.68|5.68 MH
Sunek +X|Sag| 0.6955 |7.92/12.99=0.61 SN 0.8127 3.59/16.63=0.22 2.25|3.62|5.50 MH
Korozyon %0 Vp/Vliim=|5.78/10.78=0.54 SN|Vp=FMr /Ln=| (15.72+16.63)/5.6=5.78
K111 -X|Sol| D.6955 |7.54/12.95=0D.58 SH 0.7684 6.95/15.59=0.43 2.32|3.73|5.64 MH
Sargix |-X|Sag|-0.3478 |1.03/12.95=0.08 SN 0.7498 10.47/14.81=0.71 2.42|3.85|5.85 MH
+X|So0l|-0.6955 |1.21/12.99=0.09 SN 0.8175 6.95/14.52=0.48 2.37|3.74|5.74 MH
Sunck +X|Sag| 0.3478 |7.84/12.95=0.6 SN 0.79839 10.47/13.4=0.78 2.321|3.69|5.61 MH
Korozyox;a %0 Vp/Vlim—=|6.85/10.78=0.64 SN|Vp=fMr /Ln=| (15.99+14.81)/4.5=6.85
K112 -X|Sol| 0.3478 |9.77/12.99=0.75 SN 0.9957 11.63/11.5=1.01 2.05|3.28|5.10 MH
Sargi* |-X|Sag|-0.3478 [1.66/12.99-0.13 SN 0.9606 11.02/12.55-0.88 2.26|3.52|5.52 MH
+X|Sol|-0.3478 |2.0/12.99=0.15 SN 0.9%9105 11.63/14.84=0.78 2.30|3.60|5.60 MH
Sunek +X|Sag| 0.3478 |8.59/12.99=0.66 SH 0.8754 11.02/15.6=0.71 2.21|3.53|5.41 MH
Rorozyon %0 |Vp/Vliim—|5.69/10.78-—0.53 SN|Vp—fMr /Ln—| (14.84415.6)/5.35=5.69
K113 -X|Sol| 0.3478 |7.5/12.95=0.58 SH 0.7644 13.18/14.73=0.83 2.35|3.76|5.70 MH
Sargix |-X|Sag|-0.3478 0.95/12.99=0.07 SN 0.7984 11.44/12.13=0.94 2.39,3.77.5.77 MH
+X | S0l | -0.3478 1.28/12.99=0.1 N 0D.699%0 13.18/12.0 .09 2.463.925.92 MH
Sunck +X|Sag| 0.3478 |7.2/12.99=0.55 SN 0.7331 11.44/15.67=0.73 2.39|3.683|5.78 MH
Korozyon %0 Vp/Viim—=|5.18/10.78=0.48 SN |Vp=fMr /Ln—=|(12.04+15.67)/5.35=5.18
K114 -X|Sol| 0.3478 |7.03/12.959=0.54 SH 0.7166 11.3/14.66=0.77 2.41|3.86|5.83 MH
Sargi> |-X|Sag|-0.6955 [1.96/12.99=0.15 SN 0.8924 9.05/16.12=0.56 2.31|3.63|5.63 MH
+X|Sol|-0.3478 |0.23/12.99=0.02 SN 0.8923 11.3/12.15=0.93 2.31]|3.63|5.63 MH
Sunek +X|Sag| 0.6955 (10.48/12.99=0.81 EN 1.0680 9.05/16.32=0.55 1.86|3.04(4.71 MH
Korozyon %0 |Vp/Vliim=|6.48/10.78=0.6 v SN |Vp=fyMr /Ln=| (14.66416.12)/4.75=6.48
K115 -X|Sol| D.6955 |9.4/12.99=0.72 N 0.9618 6.7/14.6=0.46 2.02|3.28|5.04 MH
Sargi> |-X|Sag|-0.6955 |4.56/12.99=0.35 SN 0.9554 6.66/16.66=0.4 2.27|3.53|5.53 MH
+X|Sol|-0.6955 |4.62/12.99=0.36 SN 0.9552 6.7/15.62=0.43 2.27|3.52|5.53| MH
Sunck +X|Sag| 0.6955 |9.31/12.99=0.72 SN 0.9488 6.66/15.93=0.42 2.04|3.31 5.08| MH
Korozyon %0 Vp/Vlim=|5.63/10.78=0.52 v SN |Vp=FMr /Ln=| (15.62+15.93)/5.6=5.63
Kl1lé6 -X|Sol| D.6955 |10.32/12.99=0.79 SN 1.0510 9.12/15.72=0.58 1.88|3.07|4.77 MH
Sargix |-X|Sag|-0.3478 |0.12/12.99=0.01 SN 0.8968 11.51/12.78=0.9 2.31|3.62|5.62| MH
+X|501|-0.6555 |1.35/12.55-0.11 SN 0.0660 5.12/14.66-0.62 2.33|3.67|5.67 M
Sunek +X|Sag| 0.3478 |6.99/12.99=0.54 SN 0.7127 11.51/15.16=0.76 2.42|3.87|5.84 MH
Korozyon %0 Vp/Viim=|6.48/10.78=0.6 + SN |Vp=3FMr /Ln=|(14.66+15.16)/4.6=6.48
K117 -X|Sol| 0.3478 |7.11/12.99=0.55 SN 0.7247 12.13/14.89=0.81 2.40|3.85/5.81| MH
Sargix |-X|Sag|-0.6955 (0.79/12.995=0.06 N 0.9048 12.77/15.78=0.81 2.30|3.61|5.61 MH
+X|5el|-0.3470 |0.97/12.99-0.07 SN 0.9035 12.13/11.94-1.02 2,30(3.61|5.61| MH
Sunek +X|Sag| 0.6955 |10.63/12.99=0.82 SN 1.0834 12.77/16.9=0.76 1.83|3.00|4.67| MH
Vp/V1iim=|6.52/10.78=0.61 v SH|Vp=IMr /Ln=|(14.89+15.78)/4.7=6.52

Korozyon %0
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K118 -X|Sol| 0.6955 [9.39/12.99=0.72 SN 0.9567 |12.49/15.18=0.82 2.03|3.29|5.06| MH
Sargix |-X|Sag|-0.6955 |1.98/12.99=0.15 SN 0.9607 12.46/16.32=0.76 2.26|3.52|5.52 MH
+X|Sol|-0.6955 1.9!/12.99:0.15 SN 0.9440 12.!9/1!.8.’!:“.3! 2.27/3.55|5.55 MH
Sunek |+X|Sag| 0.6955 [9.31/12.99=0.72 SN 0.9481 [12.46/16.47=0.76 2.04|3.31|5.08| MH
Rorozyon %0 Vp/Vliim=|5.73/10.78=0.53 SN |Vp=FMr /Ln=-| (15.18+16.32)/5.5=5.73
K119 -X|Sol| 0.6955 |10.56/12.99=0.81 SN 1.0761 |12.86/16.08=0.8 1.84|3.02|4.69| MH
Sargi> |-X|Sag|-0.3478 [1.31/12.99-0.1 =N 0.9164 (12.2/12.5-0.98 2.30)3.59|5.59| MH
+X|Sol|-0.6955 (0.26/12.99=0.02 SN 0.8756 |12.86/14.08=0.91 2.33|3.65|5.65| MH
Sunek |+X|Sag| 0.3478 [7.03/12.99=0.54 SN 0.7158 |12.2/15.42=0.79 2.41|3.86|5.83| MH
Rorozyon %0 |Vp/Vlim—|6.48/10.78=0.6 SN |Vp=FMr /Ln—=| (14.084+15.42)/4.55=6.48
K120 -¥Y|Sol| 0.6955 |2.02/12.95=0.16 GV 0.2056 0.0/18.46=0.0 2.00|3.00|5.00 MH
Sargix |-¥Y|Sag|-0.3478 |0.0/12.99=0.0 GV 0.0000 0.0/10.56=0.0 2.50/4.00|6.00 MH
+Y|Sol| 0.6955 (2.02/12.99=0.16 GV’ 0.2056 |0.0/12.86=0.0 2.00|3.00|5.00| MH
Gevrek |+Y|Sag|-0.3478 |0.0/12.99=0.0 GV 0.0000 |0.0/16.76=0.0 2.50/4.00|6.00| MH
Korozyon %0 Vp/Vliim=|14.46/10.78=1.34 > GV |Vp=FMr /Ln=| (12.86+16.76)/2.05=14.4
K121 -¥|Sol| 0.6555 |10.71/12.95-0.82 aov’ 1.0916 [11.73/19.88-D.59 1.82|2.98|4.64| MH
Sargix |-¥|Sag|-0.6955 [8.44/12.99-0.65 oV 1.1266 (13.7/11.72-1.17 2.13|3.27|5.27| MH
+Y|Sol| 0.6955 [8.79/12.99=0.68 GV 1.0014 [11.73/11.16=1.05 1.96|3.19|4.92| MH
Gevrek |+Y|Sag|-0.6955 (10.17/12.99=0.78 oV 1.0364 13.7/19.9=0.69 2.20|3.41|5.41 MH
Rorozyon %0 Vp/V1lim=|12.39/10.78=1.15 > GV |Vp=FMr /Ln=| (15.88+11.72)/2.55=12.3
K122 -¥|Sol| 0.6955 |7.0/12.99=0.54 SN 0.7422 8.07/17.81=0.45 2.36|3.79|5.72 MH
Sargix |-Y|Sag|-0.6955 [1.14/12.99-0.09 SN 0.7626 |7.99/13.98-0.57 2.41|3.83|5.83| MH
+Y|Sol| 0.6955 |0.94/12.99=0.07 SN 0.7210 |8.07/12.68=0.64 2.39|3.84(5.78| M™H
Sunek |+Y|Sag|-0.6955 |7.2/12.99=0.55 SN 0.7413 |7.95/10.24=0.44 2.43)3.86|5.06| MH
Rorozyon %0 |Vp/Vlim=|6.0/10.78=0.56 « SN |Vp=FMr /Ln=| (17.81413.98)/5.3=6.0
K123 -Y|Sol| 0D.6955 |8.96/12.99=0.69 av’ 0.9129 |10.88/19.95=0.54 2.10(3.39|5.19| MH
sargix |-¥|sag -0.6955 |8.06/12.99=0.62 oV 0.9801 (11.1/12.0=0.92 2.25)3.49|5.49| MH
+Y|Sol| 0.6955 [8.43/12.99=0.65 av 0.8585 |10.88/11.12=0.98 2.18|3.52|5.36| MH
Cevrek |+¥|Sag|-0.6955 (9.09/12.99=0.7 GV 0.9257 11.1/19.61=0.57 2.29|3.58|5.58 MH
Korozyon %0 |Vp/Vlim—|13.9/10.78-1.29 GV |Vp=fMr /Ln-—|(19.99+12.0)/2.3-13.9
K124 -Y|Sol| 0.6955 |8.09/12.99=0.62 SN 0.6717 [11.11/17.23=0.64 2.16(|3.49|5.32| MH
Sargix |-¥Y|Sag|-0.6955 |0.73/12.99-0.06 SN 0.8594 |9.15/14.44-0.63 2.34|3.68|5.68| MH
+Y|Sol| 0.6955 |0.85/12.99=0.07 SN 0.8229 [11.11/13.15=0.85 2.23|3.60|5.47| MH
Sunek |+Y¥|Sag|-0.6955 [7.96/12.99=0.61 SN 0.8106 |9.15/17.82=0.51 2.38(3.75|5.75| MH
Korozyon %0 |Vp/Vlim=|5.66/10.78=0.52 SN |Vp=fMr /Ln=|(17.23+14.44)/5.6=5.66
K125 -Y|Sol| 0.34708 |0.0/12.99=0.0 GV 0.0000 |D.0/16.76=0.0 2.15|3.30|5.30| MH
Sargix |-Y|Sag|-0.6955 [2.02/12.99-0.16 oV 0.2056 |0.0/12.86=0.0 2.50|4.00|6.00| MH
+Y|Sol| 0.3478 |0.0/12.99=0.0 GV 0.0000 |0.0/10.56=0.0 2.15|3.30(5.30| ME
Gevrek |+Y|Sag|-0.6955 |2.02/12.99=0.16 av’ 0.2056 |0.0/18.46=0.0 2.50/4.00|6.00| MH
Rorozyon %0 |Vp/Vlim—|14.46/10.78=1.34 x GV |Vp=FMr /Ln=| (16.764+12.86)/2.05=14.4
R126 -¥|Sol| 0.6955 [3.37/12.99=0.26 av 0.3433 |D0.0/17.11=0.0 2.00|3.00|5.00| MH
Sargix |-¥Y|Sag|-0.3478 |0.0/12.99=0.0 GV 0.0000 0.0/10.62=0.0 2.50/4.00|/6.00 MH
+¥Y|Sol 0.6955 3.37/12.99=U.26 GV 0.3433 U.U/l!.27=U.U 2.00|3.00|5.00 MH
Gevrek +Y|Sag | -0.3478 0.0/12.99=D.[] GV 0.o0n000 D.ﬂf16.76=ﬂ.ﬂ 2.50/4.00|6.00 MH
Korozyon %0 Vp/V1im=|15.92/10.78=1.48 * GV |Vp=F¥Mr /Ln=|(14.27+16.76)/1.95=15.9
K127 -Y|Sol| 0.6955 |8.21/12.99=0.63 GV 1.0242 |7.61/18.45=0.41 1.92|3.14|4.85| w™H
Sargix |-¥|Sag|-0.6955 [3.57/12.99=0.27 GV 1.0208 |B.95/12.97=0.69 2.21|3.42|5.42| MH
4Y|Sol| 0.6955 [3.61/12.99-0.28 GV’ 0.7330 |7.61/12.49-0.61 2.37|3.81|5.74| MH
Gevrek |+Y|Sag|-0.6955 |7.24/12.99=0.56 GV 0.7376 |B.95/18.67=0.48 2.43|3.87|5.87| MH
Rorozyon %0 |Vp/Vlim=|11.22/10.78-1.04 X GV |Vp=FMr /Ln=| (18.45+12.57)/2.8=11.22
K128 -Y|Sol| 0.6955 |8.42/12.99=0.65 =N 0.9216 |2.63/15.52=0.17 2.08|3.37|5.16| ME
Sargix |-Y|Sag|-0.6955 |6.04/12.99=0.47 SN 0.9324 |4.07/16.13=0.25 2.28|3.57|5.57| MH
+¥|Scl| 0.6955 (5.94/12.99=0.46 SN 0.9069 2.63/14.66=0.18 2.10(3.41|5.21 MH
Sunek |4+¥|Sag| -0.6955 [8.52/12. 99=0.66 SN 0.9177 |4.07/16.51=0.25 2.293.59|5.59| MH
Rorozyon %0 |Vp/Vlim=|5.86/10.78=0.54 SN |Vp=FMr /Ln=| (15.52416.13) /5.4=5.86
K129 -Y|Sol| 0.6955 |6.09/12.99=0.47 GV 0.6209 |9.69/18.9=0.51 2.00|3.00|5.00| MH
Sargix =Y |Sag|-0.6955 3.ﬂ7f17.99=l'.|.?3 GV 0n.8758 l.ﬂﬁ/‘lﬂ.ﬂﬂ=ﬂ.37 2.33/3.65|5.65 MH
+Y|Sol| 0.6955 (4.48/12.99=0.34 GV 0.4564 |9.69/12.28=0.79 2.00|3.00(5.00| MH
Gevrek |+Y|Sag|-0.6955 |6.98/12.99-0.54 GV 0.7113 |4.86/16.78-0.29 2.45|3.91|5.91| MH
Rorozyon %0 |Vp/Vlim=|14.46/10.78=1.34 x GV |Vp=EMr /Ln=| (18.9+15.08)/2.35=14.46
K130 -Y|Sol| 0.6955 [11.04/12.99=0.85 SN 1.1247 |11.99/14.0-0.86 1.77|2.90 MH
sargix |-Y|sag|-0.6955 [3.38/12.99=0.26 s 1.0223 |10.35/16.3=0.64 2.21|3.43 MH
+¥|Sol| D.6955 |4.39/12.99-0.34 SN 1.1673 |11.95/15.63-0.77 1.70|2.81 MH
Sunek |4+Y|Sag|-0.6955 [10.45/12.99-0.8 =N 1.0648 |10.35/16.68=0.62 2.183.36 MH
Rorozyon %0 |Vp/Vlim=|5.77/10.78=0.54 SN |Vp=FMr /Ln= (15.63416.68)/5.6=5.77
K131 -¥Y|Sel| 0.3478 |0.0/12.99=0.0 GV 0.0000 0.0/16.76=0.0 2.15|3.30|5.30 MH
sargix |-¥|sag| -0.6955 [3.37/12.99-0.26 oV 0.3433 |0.0/14.56=0.0 2.50/4.00|6.00| MH
+Y | Sol 0n.3478 0.0/12.99=D.[] GV 0.o0n000 D.l]f‘lﬂ.62= .0 2.15|3.30|5.30 MH
Gevrek |+Y|Sag|-0.6955 [3.37/12.99=0.26 GV 0.3433 0.0/16.62=0.0 2.50/4.00|6.00 MH
Korozyon %0 |Vp/Vlim—|15.29/10.78=1.42 X GV |Vp=IMr /Ln=| (16.76+14.56)/2.05-15.2
R132 -¥|Sol| 0.6955 |3.37/12.99-0.26 av’ 0.3433 |0.0/17.11-0.0 2.00|3.00|5.00| MH
Sargix |-¥|Sag|-0.3478 [0.0/12.99=0.0 (= 0.0000 |0.0/10.62=0.0 2.50)/4.00/6.00| MH
+Y|Sol| 0.6955 [3.37/12.99=0.26 GV 0.3433 |0.0/14.27=0.0 2.00|3.00|5.00| MH
Gevrek |+Y|Sag|-0.3478 |0.0/12.99=0.0 GV 0.0000 |0.0/16.76=0.0 2.50|4.00|6.00| MEH
Rorozyon %0 |Vp/Vlim=|15.92/10.78=1.48 x GV |Vp=FMr /Ln=| (14.27+16.76) /1.95=15.9
K133 -Y|Sol| 0.6955 |7.87/12.99=0.61 oV 1.0273 |7.12/18.42-0.39 1.92|3.13|4.8a| MH
Sargix |-Y|Sag|-0.6955 [3.23/12.99=0.25 GV 1.0231 |8.37/12.9=0.65 2.21|3.43|5.43| MH
+Y|Sol| 0.6955 [3.19/12.99=0.25 oV’ 0.7458 |7.12/12.52=0.57 2.35|3.78|5.71| MH
Gevrek |+Y|Sag|-0.6955 |7.28/12.99=0.56 oV 0.7416 |8.37/18.73=0.45 2.43)3.86|5.86| MH
Rorozyon %0 |Vp/Vlim—|11.19/10.78=1.04 x GV |Vp=gMr /Ln=| (18.424+12.9)/2.8=11.19
K134 -¥|Scl| 0.6955 |8.32/12.99=0.64 SN 0.9207 2.42/15.51=0.16 2.08|3.38|5.17 MH
Sargi> |-¥Y|Sag|-0.6955 |6.1/12.99=0.47 SN 0.9290 3.79/16.08=0.24 2.29|3.57|5.57 MH
+Y|Sol| 0.6955 |6.02/12.99=0.46 SN 0.9093 |2.42/14.67=0.16 2.10|3.40|5.20| MH
Sunek +Y | Sag | -0.6955 8.1/12.99=D.6.5 SN 0.9177 3.79/15.55=D.?1 2.29/3.59|5.59 MH
Korozyon %0 Vp/V1lim=|5.85/10.78=0.54 SN |Vp=F¥Mr /Ln=| (15.51+16.08)/5.4=5.85
K135 -Y|Sol| 0.6955 |6.26/12.99=0.48 GV 0.6379 |9.02/18.77=0.48 2.00|3.00|5.00| MH
Sargix |-Y|Sag|-0.6955 [2.67/12.99=0.21 GV 0.8729 |4.48/15.02=0.3 2.33)|3.66|5.66| MH
+Y|Sol| 0.6955 |4.66/12.99=0.36 GV 0.4753 9.02/12.39=0.73 2.00|3.00|5.00 MH
Gevrek |+Y|Sag|-0.6955 |6.97/12.99-0.54 GV’ 0.7104 |4.48/16.83-0.27 2.45|3.91|5.91| MH
Vp/Vlim=|14.37/10.78=1.33 x GV |Vp=EMr /Ln=| (18.77+15.02)/2.35=14.3
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K136 -¥|Sol| 0.6955 |10.98/12.99=0.85 SN 1.1187 |11.14/14.34=0.78 1.78(2.92|4.56| MH
Sargix |-Y|Sag|-0.6955 |3.7/12.99=0.29 SN 1.0311 |9.64/16.3=0.59 2.21|3.41|5.41| ME
+Y|Sol| 0.6955 |4.56/12.99=0.35 SN 1.1619 [11.14/15.31=0.73 1.71|2.82|4.42| mH
Sunek |+Y|Sag|-0.6955 |10.54/12.99=0.81 SN 1.0744 |9.64/16.68=0.58 2.17|3.35(5.35| ME
Korozyon %0 |Vp/Vlim=|5.71/10.78=0.53 v SN|Vp=yMr /Ln=|(15.31416.68)/5.6=5.71
K137 -Y|Sol| 0.3478 |0.0/12.99=0.0 oV 0.0000 |0.0/16.76=0.0 2.15|3.30|5.30] MH
Sargix |-Y|Sag|-0.6955 |2.02/12.99=0.16 oV 0.2056 |0.0/12.86=0.0 2.50/4.00|6.00] MH
+¥|Sol| 0.3478 |0.0/12.99=0.0 oV 0.0000 |0.0/10.56=0.0 2.15(3.30|5.30| MH
Gevrek |+Y|Sag|-0.6955 |2.02/12.99=0.16 oV 0.2056 |0.0/18.46=0.0 2.50|4.00|6.00] MH
Korozyon %0 |Vp/Vlim=|14.46/10.78=1.34 x GV |Vp=FMr /Ln=| (16.76+12.86)/2.05=14.4
K138 -¥|Sol| 0.6955 |2.02/12.99=0.16 oV 0.2056 |0.0/18.46=0.0 2.00(3.00|5.00| MH
Sargix |-Y|Sag|-0.3478 |0.0/12.99=0.0 oV 0.0000 |0.0/10.56=0.0 2.50/4.00|6.00] MH
+Y|Sol| 0.6955 |2.02/12.99=0.16 oV 0.2056 |0.0/12.86=0.0 2.00/3.00|5.00| MH
Gevrek |+¥|Sag|-0.3478 |0.0/12.99=0.0 oV 0.0000 |0.0/16.76=0.0 2.50|4.00|6.00] MH
Korozyon %0 |Vp/Vlim=|14.46/10.78=1.34 x GV |Vp=gMr /Ln=|(12.86+16.76) /2.05=14.4
K139 -Y|Sol| D.6955 [9.22/12.99=0.71 v 0.9931 |9.46/20.35=0.46 1.97|3.21|4.94| MH
Sargix |-Y|Sag|-0.6955 |6.51/12.99=0.5 oV 1.0615 |11.46/11.6=0.99 2.18|3.37|5.37| ME
+¥|Sol| 0.6955 |7.18/12.99=0.55 oV 1.0195 |9.46/10.73=0.88 1.93(3.15/4.86| MH
Gevrek |+Y|Sag|-0.6955 |9.89/12.99=0.76 oV 1.0879 |11.46/20.05=0.57 2.16(3.33|5.33| MH
Rorozyon %0 |Vp/Vlim=|12.53/10.78=1.16 x GV |Vp=fMr /Ln=|(20.35+11.6)/2.55=12.53
K140 -Y|Sol| 0.6955 |7.47/12.99=0.57 oV 0.7606 |5.96/19.97=0.3 2.33|3.74|5.66| MH
Sargix |-Y|Sag|-0.6955 |3.57/12.99=0.27 oV 0.6715 |7.7/11.3=0.68 2.48(3.97|5.97| MH
+Y|Sol| 0.6955 |2.7/12.99=0.21 oV 0.7675 |5.96/10.91=0.55 2.32|3.73|5.64| MH
Gevrek |+Y|Sag|-0.6955 |6.66/12.99=0.51 GV 0.6783 7.7/20.33=0.38 2.48|3.96|5.96 MH
Korozyon %0 |Vp/Vlim=|11.8/10.78=1.09 x GV |Vp=fEMr /Ln=|(19.97411.3)/2.65=11.8
K141 -Y|Sol| 0.4393 [10.31/21.11=0.49 oV 0.6632 |16.33/35.32=0.46 2.48|3.97|5.96| MH
Sargix |-Y|Sag|-0.4393 |10.5/21.11=0.5 oV 0.7277 |14.05/18.07=0.78 2.44|3.88|5.88] MH
+¥|Sol| 0.4393 [B.44/21.11=0.4 ov 0.5431 [16.33/17.35=0.94 2.06|3.12|5.12| ME
Gevrek |+¥|Sag|-0.4393 |9.44/21.11-0.45 oV 0.6077 |14.05/35.53=0.4 2.50|4.00|6.00| MH
Rorozyon %0 |Vp/Vlim=|23.73/17.52=1.35 x GV |Vp=fEMr /Ln=|(35.32+18.07) /2.25=23.7
K142 -¥|Sol| D.4393 |9.34/21.11=0.44 ov 0.6008 |14.2/32.77=0.43 2.06|3.12|5.12| ME
Sargix |-Y|Sag|-0.4393 |8.01/21.11=0.38 oV 0.5154 |16.5/19.14=0.86 2.50|4.00|6.00| MH
+Y|Sol| D.4393 |9.25/21.11-0.44 oV 0.5953 |14.2/19.73=0.72 2.06|3.12|5.12| ME
Gevrek |+Y|Sag|-0.4393 [7.92/21.11=0.38 oV 0.5099 |16.5/34.28=0.48 2.50/4.00|6.00] MH
Korozyon %0 |Vp/Vlim=|23.47/17.52=1.34 x GV |Vp=yMr /Ln=|(19.73+34.28) /2.3=23.47
K143 -Y|Sol| 0.2196 |9.77/21.11=0.46 SN 0.6284 |13.36/25.41=0.53 2.28|3.56(5.56| MH
Sargix |-Y|Sag|-0.4393 5.35/21.11=IJ.25 SN 0.7579 13.3!/24.57=ﬂ.5l 2.42|3.83|5.83 MH
+¥|Sol| 0.2196 [3.33/21.11=0.16 SN 0.7686 |13.36/18.41=0.73 2.37|3.78|5.74| MH
Sunek |+Y|Sag|-0.4393 |13.96/21.11=0.66 SN 0.8981 |13.34/30.63=0.44 2.31|3.62|5.62| MH
Rorozyon %0 |Vp/Vlim=|8.64/17.52=0.49 v SN|Vp=FMr /Ln=|(25.41+24.67)/5.8=8.64
K144 -¥|Sol| D.6955 |B.31/12.99=0.64 ov 1.0400 |7.85/20.74=0.38 1.90(3.10/4.80| MH
Sargix |-Y|Sag|-0.3478 |7.47/12.99=0.58 oV 1.0604 |9.73/10.71=0.91 2.18(3.37|5.37| MH
+Y|Sol| D.6955 |7.67/12.99=0.59 oV 0.9951 |7.85/10.45=0.75 1.97(3.20/4.94| MH
Gevrek |+Y|Sag|-0.3478 |8.51/12.99=0.65 oV 1.0154 |9.73/16.67=0.58 2.22|3.44|5.44| MH
Korozyon %0 |Vp/Vlim=|14.3/10.78=1.33 GV |Vp=yMr /Ln=|(20.74#10.71)/2.2=14.3
K145 -Y|Sol| D.6955 |6.41/12.99=0.49 oV 0.6980 |7.18/21.01=0.34 2.43|3.89|5.85| MH
Sargix |-Y|Sag|-0.6955 |5.53/12.99=0.43 oV 0.7532 |7.18/10.78=0.67 2.42|3.84|5.84) MH
+Y|Sol| 0.6955 |6.07/12.99=0.47 oV 0.7337 |7.18/10.22=0.7 2.37|3.81|5.74| MHE
Gevrek |+Y|Sag|-0.6955 |6.95/12.99=0.53 oV 0.7889 |7.18/20.63=0.35 2.39(3.79|5.79| MH
Rorozyon %0 |Vp/Vlim=|13.82/10.78=1.28 x GV |Vp=FMr /Ln=|(21.01+10.78) /2.3=13.82
Kl46 -¥|Sol| 0.6955 9.68/12.99=ﬂ.75 GV 1.0059 T.Slf2ll.57=l].37 1.95|3.18|4.90 MH
Sargix |-Y|Sag|-0.6955 |9.08/12.99=0.7 GV 1.0085 |7.42/10.71=0.69 2.22(3.45|5.45| MH
+Y|Sol| 0.6955 |9.1/12.99=0.7 oV 0.9941 |7.61/10.63=0.72 1.97(3.21|4.94| MH
Gevrek |+Y|Sag|-0.6955 |9.71/12.99=0.75 oV 0.9967 |7.42/20.62=0.36 2.23|3.47|5.47| MH
Rorozyon %0 |Vp/Vlim=|19.55/10.78=1.81 x GV |Vp=yMr /Ln=|(20.57+10.71) /1.6=19.55
K147 -¥|Sol| 0.3478 |4.96/12.99=0.38 SN 0.6918 |8.56/16.72=0.51 2.45|3.91|5.89| MH
Sargix |-Y|Sag|-0.6955 |3.63/12.99=0.28 SN 0.7231 |7.0/11.0=0.64 2.44|3.89|5.89| MH
+Y|Sol| 0.3478 [3.93/12.99=0.3 SN 0.6698 |8.56/10.44=0.82 2.47|3.96|5.95| MH
Sunek |+Y|Sag|-0.6955 |5.26/12.99=0.41 SN 0.7011 |7.0/20.43=0.34 2.46(3.92|5.92| MH
Vp/Vlim=|8.82/10.78=0.82 + SN|Vp=yMr /Ln=|(10.44420.43)/3.5=8.82

Korozyon %0
[
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Cizelge D.1: Ornek IV. ideCAD. SZ01-SZ12 Kolon Performans Sonuglari

Kolon Adi Yiik Nk/Acfcm Sargi V/bwdfctm Gor.Depl. vx/y r MN GV GC Hasar Hasar Nedeni
| IF N
ZEMIN KAT TAVANI, 2.00 KOTU
+EX 0.22 Var 0.40 0.013 43.23 4.31 2.6 5.21 7.21 Belirgin Gor.Otel.> 0.01
57201 -EX 0.33 War 0.43 0.013 4.47 2.24 4.48 6.48 Belirgin Gor.Otel.> 0.01
+EY 0.29 Var 0.32 0.014 22.50 3.62 2.36 4.72 6.72 Belirgin Gor.Otel.> 0.01
-EY 0.23 War 0.32 0.014 3.30 2.56 5.13 7.13 Belirgin Gor.Otel.> 0.01
+EX 0.37 Var 0.52 0.013 61.99 5.93 211 4.22 6.22 Tleri r>4.22
5702 -EX 0.37 War 0.52 0.013 5.93 2.11 4.22 6.22 Tleri r>4.22
+EY 0.44 Var 0.36 0.013 25.50 4.10 2 4 6 Tleri r>4
-EY 0.43 Var 0.36 0.013 3.60 2 4 6 Belirgin Gor.Otel.> 0.01
+EX 0.28 Var 0.40 0.013 27.30 3.99 2.39 4.78 6.78 Belirgin Gor.Otel.>» 0.01
5703 -EX 0.28 War 0.40 0.013 3.82 2.39 4.78 6.78 Belirgin Gor.Otel.» 0.01
+EY 0.34 Var 0.42 0.012 38.50 4.21 219 4.37 6.37 Belirgin Gor.Otel.> 0.01
-EY 0.35 Var 0.42 0.012 3.94 2.16 4.31 6.31 Belirgin Gor.Otel.> 0.01
5704 -EX 0.23 War 0.20 0.013 2.51 2.56 5.11 711 Belirgin Gor.Otel.> 0.01
+EY 0.25 Var 0.33 0.011 25.66 3.01 2.5 5.01 7.01 Belirgin Gor.Otel.> 0.01
-EY 0.13 War 0.29 0.011 2.89 2.91 5.83 7.83 Belirgin Gor.Otel.> 0.01
+EX 0.46 Var 0.30 0.013 26.49 3.97 2 4 6 Belirgin Gor.Otel.> 0.01
SZ05 -EX 0.48 Var 0.30 0.013 4.25 2 4 6 Tleri r=4
+EY 0.38 Var 0.50 0.014 65.64 6.72 2.05 4.1 6.1 Gogme r»e.1
-EY 0.39 War 0.50 0.014 6.58 2.05 4.1 6.1 Gogme r>6.1
+EX 0.63 Var 0.37 0.013 33.29 5.52 2 4 6 Tleri r>=4
SZ06 -EX 0.63 Var 0.37 0.013 5.42 2 4 6 Tleri r=4
+EY 0.61 Var 0.47 0.013 64.12 7.23 2 4 6 Gbcme =6
-EY 0.61 War 0.47 0.013 7.13 2 4 3] Gogme r>=g6
+EX 0.53 Var 0.43 0.013 35.20 5.25 2 4 6 Tleri r>=4
SZ07 -EX 0.54 Var 0.43 0.013 4.98 2 4 6 Tleri r=4
+EY 0.49 Var 0.51 0.012 60.47 6.15 2 4 6 Gbcme r>=6
-EY 0.49 War 0.51 0.012 5.90 2 4 6 Tleri r>4
+EX 0.45 Var 0.33 0.013 25.02 3.63 2 4 6 Belirgin Gor.Otel.> 0.01
SZ08 -EX 0.37 Var 0.32 0.013 3.54 2.09 4.18 6.18 Belirgin Gor.Otel.> 0.01
+EY 0.25 Var 0.63 0.011 46.39 4.82 2.49 4.98 6.98 Belirgin Gor.Otel.> 0.01
-EY 0.25 War 0.63 0.011 4.69 2.49 4.97 6.97 Belirgin Gor.Otel.> 0.01
+EX 0.23 Var 0.41 0.013 43.27 4.35 LG 5.1 71 Belirgin Gor.Otel.> 0.01
57209 -EX 0.34 War 0.44 0.013 4.49 2.19 4.38 6.38 Tleri r>4.38
+EY 0.27 Var 0.29 0.014 22.48 3.29 2.44 4.87 6.87 Belirgin Gor.Otel.> 0.01
-EY 0.29 War 0.29 0.014 3.76 2.37 4.74 6.74 Belirgin Gor.Otel.> 0.01
+EX 0.35 Var 0.52 0.013 64.03 6.04 217 4.35 6.35 Tleri r>4.35
5710 -EX 0.35 War 0.52 0.013 6.04 2.17 4.35 6.35 Tleri r>4.35
+EY 0.45 Var 0.35 0.013 25.54 3.55 2 4 6 Belirgin Gor.Otel.> 0.01
-EY 0.43 Var 0.35 0.013 4.23 2 4 [ Tleri r=4
+EX 0.34 Var 0.52 0.013 61.06 5.73 2.21 4.42 6.42 Tleri r>4.42
5711 -EX 0.34 War 0.52 0.013 5.54 2.21 4.42 6.42 Tleri r>4.42
+EY 0.37 Var 0.34 0.012 21.24 2.97 2.09 4.17 6.17 Belirgin Gor.Otel.> 0.01
-EY 0.38 Var 0.34 0.012 3.50 2.07 4.15 6.15 Belirgin Gor.Otel.> 0.01
+EX 0.41 Var 0.31 0.013 22.23 3.11 2 4 6 Belirgin Gor.Otel.> 0.01
5712 -EX 0.29 War 0.30 0.013 3.05 2.37 4.73 6.73 Belirgin Gor.Otel.» 0.01
+EY 0.21 var 0.52 0.011 31.32 3.26 2.63 5.27 7.27 Belirgin Gor.Otel.> 0.01
-EY 0.28 Var 0.54 0.011 3.63 2.38 4.77 6.77 Belirgin Gor.Otel.> 0.01
Cizelge D.2: Ornek 1V. ideCAD. KZ01-KZ17 Kiris Performans Sonuglari
Kiris Adi | Yiik | Ug | D.Orani ‘ Sargi ‘ V/bwdfctm ‘ r MN GV ‘ GC Hasar | Hasar Nedeni
ZEMIN KAT TAVANI, 2.00 KOTU
KZ0o1 +EX i -0.10 Var 0.02 9.78 3 7 10 Tleri r>7
-EX i 0.10 Var 0.42 8.62 3 6.62 9.42 Ileri r>6.62
KZ02 +EX i -0.19 var 0.04 5.84 3 7 10 Belirgin r=3
-EX. i -0.19 Var 0.04 4.44 3 7 10 Belirgin r>3
KZ03 +EX i -0.19 Var 0.32 4.85 3 7 10 Belirgin r=3
-EX 1 -0.10 Var 0.28 6.44 3 7 10 Belirgin r>3
KZo4 +EX i -0.10 Var 0.08 6.57 3 7 10 Belirgin r=3
-EX i 0.10 Var 0.48 6.93 3 6.62 9.42 Tleri r>6.62
KZ05 +EX i -0.19 Var 0.05 4.05 3 7 10 Belirgin r>3
-EX i -0.19 var 0.04 4.00 3 7 10 Belirgin r=3
KZ06 +EX i -0.19 Var 0.28 7.44 3 7 10 Tleri r=7
-EX bl -0.10 Var 0.22 8.40 3 7 10 Ileri r=7
KZ07 +EX i -0.10 Var 0.02 9.52 3 7 10 Tleri r>7
-EX i 0.10 Var 0.42 8.61 3 6.62 9.42 Ileri r>6.62
KZog +EX i -0.19 Var 0.06 7.30 B 7 10 Tleri r>7
-EX 1 -0.19 Var 0.05 7.03 3 7 10 Ileri r=7
KZ0oo +EX i -0.19 Var 0.31 10.16 El 7 i0 Gbcme r= 10
-EX bl -0.10 Var 0.24 8.17 3 7 10 Tleri r>=7
KZ10 +EY i 0.19 Var 0.42 6.31 3 6.23 8.85 Tleri r>6.23
-EY i 0.10 Var 0.41 6.69 3 6.62 9.42 Ileri r>6.62
KZ11 +EY 1 0.10 Var 0.39 6.40 3 6.62 9.42 Belirgin r=3
-EY i 0.19 Var 0.43 6.39 3 6.23 8.85 Tleri r>6.23
KZ12 +EY 1 0.19 Var 0.57 7.89 3 6.23 8.85 Tleri r>6.23
-EY i 0.10 Var 0.52 8.00 3 6.62 9.42 Leri r>6.62
KZ13 +EY i 0.10 Var 0.50 7.66 B 6.62 9.42 Tleri r>6.62
-EY i 0.19 Var 0.55 7.73 3 6.23 8.85 Tleri r>6.23
KZ14 +EY 1 0.19 Var 0.53 6.35 3 6.23 8.85 Tleri r>6.23
-EY i 0.10 Var 0.49 6.60 3 6.62 9.42 Belirgin r=3
KZ15 +EY 1 0.10 Var 0.63 8.69 3 6.62 9.42 Tleri r>6.62
-EY i -0.10 Var 0.29 7.89 3 7 10 Ileri r=7
KZ16 +EY i -0.10 var 0.07 6.54 3 7 10 Belirgin r=3
-EY i 0.10 Var 0.40 6.97 3 6.62 9.42 Tleri r>6.62
KZ17 +EY i -0.19 Var 0.04 5.81 3 7 10 Belirgin r>=3
-EY 1 -0.10 Var 0.05 6.56 3 7 10 Belirgin r>3
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Cizelge D.3: Ornek IV. STA4CAD. SZ01-SZ12 Kolon Performans Sonuglari

ROLON Ve Vr N M/ (Ac.fc) |V/ (Ac. fet) Md Mr r MN | GV | GC |Hasar
SZ01 -X 5.76 17.82|SN 65.87 0.274 0.465 94.10 17.21| 5.47|1.71|2.63|3.84 GB
+X 7.31 17.82|SN 22.99 0.096 0.358 94.10 14.65| 6.43|2.00|3.50|5.00 GB
Sargix |-Y 6.67 14.71|SN 61.55 0.256 0.318 46.08 5.70| 4.75|1.74|2.72|3.96 GB
RO:BH +¥ 4.99 14.71|SN 26.71 0.111 0.238 46.08 9.32| 4.94|1.98|3.44 4.92 GB
Korozyon %0 r=Md/Mr
SZ02 -X 12.57 17.98|SN 79.48 0.331 0.599 106.16 18.41| 5.77|1.61|2.34|3.46 GB
+X 12.72 17.98|SN 87.03 0.363 0.606 106.16 18.56| 5.72|1.56(2.19|3.25 GB
Sargix |-Y 6.87 14.87|SN 52.83 0.387 0.327 42.81 5.96| 4.30|1.52|2.07|3.09 GB
KO:BH +Y 5.82 14.87 | SN 57.99 0.242 0.277 42.81 11.72| 3.65|1.76|2.79|4.06 IH
Korozyon %0 r=Md/Mr
SZ03 = 8.01 14.75|SN 66.35 0.276 0.382 52.01 10.95| 4.75|1.71|2.62|3.82 GB
+X 7.38 14.75|SN 45.24 0.188 0.352 352.01 8.29| 6.27|1.85|3.06|4.41 GB
Sargix |-Y 9.97 17.85|SN 70.34 0.293 0.475 83.02 17.98| 4.62|1.68(|2.53|3.71 GB
KO:BH +¥ 8.15 17.85|SN 33.77 0.141 0.389 83.02 17.37| 4.78|1.93|3.30|4.73 GB
Korozyon %0 r=Md/Mr
SZ04 -X 3.87 14.59|SN -8.82 -0.037 0.185 42.80 5.03| 8.51|2.00|3.50|5.00 GB
+X 6.36 14.59|SN 47.61 0.198 0.303 42.80 9.17| 4.67|1.84|3.01|4.34 GB
Sargix |-Y 9.06 17.70|SN 39.63 0.165 0.432 75.34 16.47| 4.57|1.89|3.17|4.57| GB
KO:BH +Y 5.86 17.70|SN 2.98 0.012 0.279 75.34 11.25| 6.70|2.00|3.50|5.00 GB
Korozyon &0 r=Md/Mr
SZ05 =X 6.75 14.91|SN 103.88 0.433 0.322 41.37 9.75| 4.24|1.50|2.00|3.00 GB
+X 5.75 14.91|SN 68.84 0.287 0.274 41.37 10.89| 3.80|1.69|2.57|3.75 GB
Sargix |-Y 12.85 18.02 | SN 91.75 0.382 0.612 112.80 19.57| 5.76|1.53|2.09|3.12 GB
KO:BH +¥ 12.88 18.02|SN 54.86 0.395 0.614 112.80 15.87| 5.68|1.51(2.02|3.03 GB
Korozyon %0 r=Md/Mr
SZ0s6 -X 7.43 15.21|SN| 148.36 0.618 0.354 45.02 9.43| 5.20/1.50(2.00/3.00| GB
+X 7.36 15.21|SN 150.45 0.627 0.351 49.02 9.06| 5.41|1.50(2.00|3.00 GB
Sargix |-Y 11.79 18.32|SN 150.36 0.626 0.562 104.76 16.99| 6.17|1.50(2.00|3.00 GB
KO:BH +Y 11.70 18.32|SN 152.51 0.635 0.558 104.76 17.17| 6.10|1.50|2.00|3.00 GB
Korozyon %0 r=Md/Mr
5Z07 =X 8.10 15.03|SN 128.36 0.535 0.386 52.30 11.18| 4.68|1.50(2.00|3.00 GB
+X 8.44 15.03|SN 100.25 0.418 0.402 52.30 9.50| 5.50/1.50|2.00|3.00 GB
Sargix |-Y 12.71 18.14|SN 113.81 0.474 0.606 95.09 19.21| 4.95|1.50|2.00|3.00 GB
RO:BH |+Y 12.63 18.14|SN| 117.88 0.491 0.602 95.09 20.08| 4.74|1.50(2.00|3.00| GB
Korozyon %0 r=Md/Mr
SZos -X 4.97 14.76|SN 22.06 0.092 0.237 44.14 8.31| 5.31|2.00|3.50|5.00 GB
+X 6.78 14.76|SN 83.12 0.346 0.323 44.14 10.17| 4.34|1.59(2.27|3.36 GB
Sargix |-Y 12.14 17.87|5N 59.89 0.250 0.578 86.86 18.31| 4.74|1.75|2.75|4.00| GB
KO:BH +Y 12.20 17.87|SN 63.46 0.264 0.582 86.86 15.08| 4.55|1.73|2.68|3.90 GB
Korozyon %0 r=Md/Mr
SZ09 -X 9.80 17.83|SN 68.98 0.287 0.467 89.13 17.29| 5.15|1.69|2.56|3.75 GB
+X 7.61 17.83|SN 26.09 0.109 0.363 89.13 15.01| 5.94/1.99|3.46|4.94 GB
Sargix |-Y 5.18 14.73|SN 31.54 0.131 0.247 45.38 5.99| 4.54|1.95|3.34|4.79 IH
KO:BH +¥ 6.68 14.73|SN 63.27 0.264 0.318 45.38 5.57| 4.74|1.73|2.68|3.91 GB
Korozyon %0 r=Md/Mr
SZ10 -X 12.61 17.98 | SN 83.16 0.347 0.601 102.42 18.58| 5.51(1.59(|2.27|3.36| GB
+X 12.63 17.98|SN 81.80 0.341 0.602 102.42 18.49| 5.54|1.60(2.30|3.39 GB
Sargix |-Y 5.85 14.87|5N 60.69 0.253 0.279 42.54 12.01| 3.54|1.75(|2.74|3.98 IH
KO:BH +¥Y 6.87 14.87|SN 93.37 0.389 0.327 42 .54 5.73| 4.37|1.52|2.05|3.07 GB
Korozyon &0 r=Md/Mr
SzZ11 =X 12.77 17.92|SN 82.28 0.343 0.608 104.14 18.98| 5.49|1.60|2.29|3.38 GB
+X 12.20 17.92|SN 60.49 0.252 0.582 104.14 16.90| 6.16|1.75|2.74|3.99 GB
Sargix |-Y 5.60 14.81|SN 48.55 0.202 0.267 37.76 11.35| 3.33|1.83|2.99|4.32 IH
KO:BH +Y 6.75 14.81|SN 81.04 0.338 0.322 37.76 9.71| 3.89|1.60|2.31|3.42 GB
Korozyon %0 r=Md/Mr
5z12 -X 4.07 14.67|5N 1.27 0.005 0.194 43.61 6.11| 7.14/2.00|3.50/5.00| GB
+X 6.59 14.67|SN 67.31 0.280 0.314 43.61 9.81| 4.44|1.70|2.60|3.80 GB
Sargix |-Y 7.12 17.78 | 5N 20.30 0.085 0.339 74.73 15.17| 4.93|2.00|3.50|5.00 IH
RO:BH |+Y 9.61 17.78|SN 53.38 0.222 0.458 74.73 17.15| 4.36/1.80(|2.89|4.18| GB
Korozyon %0 r=Md/Mr
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Cizelge D.4: Ornek IV. STA4CAD.

KZ01-KZ17 Kiris Performans Sonuclari

KIRIS p-p'/pb Ve /Vr Ve/ (Ac.fct) r=Md/Mr MN GV GC |Hasar
RZo1 -X|Sol 0.0616& 8.12/18 _19=0D_45 EN 0.3872 78.58/0._93=7_082 2.00&6.75/9.632 IH
sargiv |-X|Sag|-0.1232 |8.58/18.19=0.47 SN 0.4089 72.53/10.24=7.08 3.00|7.00|10.0 IH

+X|Sol|-0.0616 |9.21/18.19=0.51 SN 0.4387 78.58/8.67=9.07 3.00(7.00|10.0 IH
Sunek +X|Say| 0.1232 |9.66/18.19=0.53 SN 0.4604 72.53/14.56=4.98 3.00|6.51|9.26 BH
Rorozyon 1] Vp/Vlim=|5.53/40.50=0.11 ~ SN |Vp=FMr /Ln-=|(0.67+14.56)/4.2=5.53
KzZ02 -X|Sol| 0.1232 |8.99/18.19=0.49 SN 0.4283 57.23/13.84=4.14 3.00(6.51|9.26 BH
Sargiv |-X|Sag|-0.1232 |8.83/18.19-0.49 SN 0.4210 47.24/9.84-4.8 3.00(7.00|10.0 BH
+X|S01|-0.1232 |7.94/16.19=0.44 SN 0.3783 07.23/9.29=6.16 3.00|7.00|10.0 BH
Snnek ¥ Sag| 0.1232 |7.79/18.19=0.43 SN 0.3711 47.24/14.62=3.23 32.00|6.51|9.26 BH
Korozyon %0 Vp/Vlim=|5.31/48.58=0.11 ~ SN |Vp=FMr /Ln=|(9.29+14.62)/4.5=5.31
RZ03 -X|Sol| 0.1232 |9.65/18.15-0.53 SN 0.45%9 48.39/15.6-3.1 3.00(6.51|59.26 BH
sarglv |-X|Sag|-0.U616 |9.22/15.19=0.01 SN U.4390 60.62/7.66=7.92 3.00|7.00|10.0 in
4¥|Sol|-0.1232 |7.70/18.10-0.43 SN 0.3713 48.30/7.903=6.1 2.00|7.00|10.0 BH
Sunek +X|Sag| 0.0616 |7.36/18.19=0D.4 SN 0.3509 60.62/11.6=5.23 3.00|6.75|9.63 BH
KRorozyon %0 Vp/V1lim=|9.12/48.58=0.19 v SN |Vp=FfMr /Ln=| (15.6+7.66) /2.55=9.12
KzZ04 -X|Sol| 0.0616 |9.17/18.15=0.5 SN 0.4368 62.31/9.05=6.88 3.00(6.75|9.63 IH
Sargiv |-¥|Sag|-0.1232 |10.11/18.19=0.56 SN 0.4818 52.15/12.4=4.9 32.00|7.00|10.0 BH
+X|S01|-0.0616 |9.64/18.19=0.53 SN 0.4594 62.31/9.87=6.31 3.00(7.00|10.0 BH
Sunelk +¥X|Sag| 0.1232 |10.59/18.19=0.58 SN 0.5044 52.15/12.6=4.14 3.00|6.51|9.26 BH
Korozyon %0 |Vp/Vlim=|4.88/48.58=0.1 v SN|Vp=ZMr fLn=|(9.87+12.6)/4.6=4.88
RZ05 -X|Sol| 0.1232 |10.18/18.15-0.56 5N 0.4852 43.67/12.18-3.58 3.00|6.51|5.26 BH
Sargiv |-X|Sag|-0.1232 |9.69/18.19=0.53 SN 0.4615 41.54/11.06=3.75 3.00(7.00/10.0 BH
4+X|Sol|-0.1232 |9.71/18.19—0.53 N 0.4629 43.67/11.28-3.87 3.00|7.00|10.0 BH
sunex +X|sag| 0.1232 |9.22/16.19=0.51 SN 0.4392 41.54/13.61=3.01 3.00|B6.51|9.26 BH
Rorozyon 320 Vp/Vlim=|5.57/48.58=0.11 ~ SH |Vp=FMr /Ln=| (11.28+132.81)/4.5=5.57
KZo6 -X|Sol| 0.1232 |11.37/18.19=0.63 SN 0.5418 56.51/14.92=3.79 3.00(6.51)|9.26 BH
Sargi¥ |-X|Sag|-0.0616 |[10.7/18.19=0.59 SN 0.5097 69.47/8.35=8.32 3.00|(7.00|10.0 IH
+X|S0l1|-0.1232 |9.49/16.19=0.52 SN 0.4523 56.51/8.72=6.48 3.00(7.00|10.0 BH
Sunel +¥X | Sag| 0.0616 8.82/18_10=0_48 SN 0.4202 69_47/11 _32=6.14 2.00&6.75|9. 632 BH
Korozyon %0 Vp/V1im=|9.12/48.58=0.19 v SN |Vp=EMr /Ln=|(14.92+8.35)/2.55=9.12
RKzZ07 -X|Sol| 0.0616 |B8.19/168.19=0.45 SN 0.3903 74.46/9.82=7.58 3.00(6.75|9.63 IH
Sargiv |-X|Sag|-0.1232 |0.51/18.15=0.47 SN 0.4057 67.79/10.11=6.7 3.00|7.00|10.0 BH
+X|Sol|-D.0616 9.27/18.1%=0.51 N n0.4419 T4 46/8 . TE=8 .5 32.00|7.00/10.0 TIH
Sunek +X|Sag| 0.1232 |9.59/18.19=0.53 SN 0.4572 67.79/14.68=4.62 3.00(6.519.26 BH
FKorozyon %0 Vp/Vlim—|5.58/48.58-0.11 ~ SN |Vp—FMr /Ln—| (8.76+14.68)/4.2-5.58
KzZo8 -X|Sol| 0.1232 |9.2/18.19=0.51 SN 0.4386 62.32/14.1=4.42 3.00(6.51|9.26 BH
Sargiv |-X|Sag|-0.1232 |9.39/18.19=0.52 SN 0.4473 61.48/9.95=6.18 3.00(7.00|10.0 BH
+X|S0l1|-0.1232 |9.2/18.19=0.51 SN 0.4386 62.32/9.08=6.8T7 3.00|7.00|10.0 BH
Sunek +X|Sag| 0.1232 |9.39/18.19-0.52 SN 0.4473 61.48/14.83-4.15 3.00|6.51|9.26 BH
Rorozyon %0 Vp/Vliin—|5.59/46.56=0.12 v SN |Vp=fMr /Ln=|(14.1+9.95)/4.3=5.59
KZ05 -X|Sol| 0.1232 |11.08/18.19=0D.61 SN 0.5280 71.4/15.73=4.54 3.00|6.51|9.26 BH
Sargiv |-X|Sag|-0.0616 |10.93/18.19=0.6 SN 0.5210 69.36/7.98=8.7 3.00(7.00|10.0 IH
+X|Sol|-0.1232 |9.31/18.19=0.51 SN 0.4437 71.4/7.74=9.23 3.00|7.00|10.0 IH
Sunek +X|Sag| 0.0616 |9.16/18.19=0.5 SN 0.4367 69.36/11.51=6.03 3.00|6.75|9.63 BH
Rorozyon %0 Vp/Vlim=|9.3/48.58=0.19 ¥ SN |Vp=SMr /Ln=|{(15.73+7.98) /2.55=0.3
KZ10 -Y|Sol| 0.1232 |9.98/18.19=0.55 SN 0.4754 65.68/11.13=5.9 3.00(6.51|9.26 BH
Sargilv |-Y|Sag|-0.0616 |9.15/18.19=0.5 SH 0.4362 64.98/10.9=5.96 3.00|7.00|10.0 BH
+¥|So0l| 0.1232 |9.17/18.19=0.5 EN 0.4371 €65.68/11.67=5.63 3.00|6.51|9.26 BH
Sunek +¥|Sag|-0.0616 |8.35/18.19-0.46 SN 0.3%80 64.98/9.16-7.1 3.00|(7.00|10.0 IH
Korozyon %0 Vp/Vliim=|3.87/48.58=0.08 v SN|Vp=¥Mr /Ln=|(11.13+10.9)/5.7=3.87
FzZ11 -¥|Sol| 0.0616 |8.12/16.15-0.45 SN 0.3860 67.75/9.10-7.30 3.00|6.75|9.63 IH
Sargiv |-Y|Sag|-0.1232 |9.09/18.18=0.5 SN 0.4332 68.69/12.0 .71 3.00|7.00|10.0 BH
+¥|Sol| 0.0616 |9.0/18.19=0.49 SN 0.4287 67.75/9.67=7.01 3.00(6.75|9.63 IH
Sunek +Y|Sag|-0.1232 |9.97/18.19=0.55 SN 0.4750 68.69/13.11=5.24 3.00(7.00|10.0 BH
Korozyon 20 |Vp/Vliim— 4.38/48.58=0.09 + SN |Vp—fMr /Ln—|(9.67+13.11)/5.2—4.38
KZ12 -¥|Sol| 0.1232 |12.88/18.19=0.71 SN 0.6139 67.34/8.61=7.82 3.00|6.51|9.26 IH
Sargiv |-Y|Sag|-0.0616 [11.43/18.195=0.63 SN 0.5449 66.46/12.62=5.26 3.00(7.00|10.0 BH
+Y|Sol| 0.1232 |12.07/18.19=0.66 SN 0.5751 67.34/13.87=4.85 3.00(6.51|9.26 BH
Sunck +¥|Sag| - 0.08616 10.62/18.19=0.58 SN 0.5061 €66.46/7.97=8.34 3.00|7.00/10.0 IH
Forozyon 20 Vp/Vliim—|3.9/48.58=0.08 v SN |Vp=3Mr /Ln=|(13.87+7.97)/5.6=3.9
KZ13 -Y|Sol| 0.0616 |10.19/18.19=0.56 SN 0.4837 68.37/7.78=8.79 3.00(6.75|9.63 IH
Sargiv |-Y|Sag|-0.1232 |11.71/18.19=0.64 SN 0.5580 69.16/14.96=4.62 3.00|7.00(10.0 BH
+¥|Sul| 0.0616 [11.05/16.19=0.61 SN 0.5267 606.37/11.06=6.10 3.00(6.75|9.65 bBH
Sunek +Y|Sag|-0.1232 [12.57/18.19=0.69 SN 0.5990 69.16/11.02=6.27 2.00(7.00|10.0 BH
Rorozyon %0 |Vp/Vlim=|4.29/48.58=0.09 v SN |Vp=FMr /Ln=|(7.78+14.96)/5.3=4.29
RzZi14 -¥|Sel| 0.1232 |12.05/18.19=0.66 SN 0.5741 60.17/9.72=6.19 3.00(6.51|9.26 BH
Sargi¥ |-Y|Sag|-0.0616 |10.92/18.19=0.6 SH 0.5204 60.4/12.22=4.94 3.00(7.00|10.0 BH
+Y|S0l| 0.1232 [11.23/18.19=0.62 SN 0.5353 60.17/12.94=4.65 3.00(6.51|9.26 BH
Sunek +¥|Sag|-0.0616 [10.11/18.19=0.56 SH 0.4816 60.4/8.32=7.26 3.00|7.00|10.0 IH
FKorozyon %0 Vp/Vliim—|3.92/48.58-0.08 + SH|Vp—3FMr /Ln—|(9.72+12.22)/5.6=3.92
RZ15 -¥Y|Sol| 0.0616 |B8.29/18.15=0.46 SN 0.3553 75.3/8.89-0.47 3.00|6.75|9.63 IH
Sargiv |-¥|Sag|-0.1232 |9.62/18.19—0.53 N 0.4586 69.1/12.54=5.51 3.00|7.00|10.0 BH
+Y|Sol| 0.0616 |9.19/18.19=0.51 SN 0.4377 T75.3/9.8=7.68 3.00|6.75|9.63 TH
Sunsk +Y|Sag|-0.1232 |10.52/18.19-0.58 SN 0.5011 69.1/12.95=5.33 3.00(7.00|10.0 BH
Korozyon 30 Vp/V1iim—|4.46/48.58=0.09 ~ SN |Vp=fMr /Ln—|(9.8B+12.95)/5.1—4.46
RZ16 -¥|Sol| 0.1232 |8.95/18.15=0.49 SN 0.4265 55.04/12.77=4.31 3.00|6.51|59.26 BH
Sargiv |-¥|Sag|-0.0616 |8.89/18.19-0.49 SN 0.4237 60.06/10.85=5.54 3.00|7.00|10.0 BH
+¥|Sol| 0.1232 |8.12/18.19=0.45 SN 0.3870 55.04/10.27=5.36 3.00|6.51|9.26 BH
Sunck +¥|Sag|-0.0616 |8.06/18.15=0D.44 SN 0.3842 60.06/9.54=6.3 3.00|7.00|10.0 BH
Korozyon %0 Vp/Viim—|4.29/48.58=0.09 v SN |Vp=FMr /Ln—|(12.77+10.85)/5.5=4.29
Rz17 -¥|Sol| 0.D0616 |6.09/18.15=0.33 SH 0.2502 63.74/10.52=6.06 3.00|6.75|9.63 BH
Sargiv -¥|Sag|-0.1232 7.16/18.19=0D.39 SN 0.3412 58.62/9.88=5.93 32.00|7.00/10.0 BH
+Y|Sol| 0.0616 |7.0/18.19=0.38 SN 0.3336 63.74/8.4=7.59 3.00(6.75|9.63 IH
Sunck +¥|Sag|-0.1232 |8.07/18.15=0.44 SN 0.3846 58.62/14.82=3.96 23.00(7.00|10.0 BH
Vp/Vliim=|4.64/48.58=0.1 v SN |Vp=3Mr /Ln=|(8.4+14.82)/5.0=4.64

Korozyon %0
1
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