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OZET

Bu c¢alismada sanayide siklikla kullanilan Eksantrik Pres makinelerinin mil {izerine gelen
kuvvetleri g¢esitli calisma sartlarina gore incelenmis, analiz edilmis ve mile etkiyen Omiir
hesaplamalar1 yapilmistir. Bilindigi gibi pres makineleri farkli kalinlikta, farkli delik ¢apinda
ve farkli tiir plaka saclarinda degisik zorlanmalara maruz kalacaktir. Her kalinlikta kesme
durumunda eksantrik mil iizerinde birikimli ( kiimiilatif ) hasar meydana gelmektedir. Bu
gerilmeler ve etki siireleri goz oniine alinarak istatistik normal dagilimina gore mil 6mrii tayin
edilmeye calisilmistir. Daha sonra istatistiki bilgiler 1s181inda esdeger gerilmeler hesap edilmis
ve bu degerlerin hangi giivenirlik derecesinde oldugu Normal Dagilim fonksiyonu ile
hesaplanmistir. Bu ¢alisma aracilifiyla St 60 Genel Imalat Celiginden imal edilmis bir
eksantrik pres mili’nin Palmgren-Miner, Corten-Dolan ve Marin yontemleri ile dmiir degeri

tayin edilebilmektedir.

Anahtar Kelimeler: Eksantrik mil, Omiir, Giivenirlik
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ABSTRACT

In this study, the forces that comes upon the shaft of excentric pressure machines that
frequently used in industry were examined, analysed and calculated how effect the lifetime of
excentric shaft according to various working conditions. As known, pressure machines are
exposed to challange at different thickness, hole diameters and different type of sheet metals.
Cumulative damage will be occured on excentric shaft at every cutting position. By taking
consideration of tensions and effect periods, shaft lifetime was tried to calculate according to
statistical normal dispersion. After, equivalence tensions were calculated in respect of statistic
knowledge and this values were calculated which level of reliability by using normal
dispersion function. With this study, lifetime of a shaft which is produced as St 60, common

production steel can be found with Palmgren-Miner, Corten-Dolan and Marin methods.

Key Words : Excentric shaft, Lifetime, Reliability



1 GIRIS

Seri tiretimde pres islerinin ¢ok dnemli bir yer tuttugu ve en ekonomik imal yontemlerinin
basinda geldigi bilinmektedir. Pres isleri, “Cok sayida iiretimi kisa siirede gerceklestirme”
gibi glinliimiiz sanayisinin ana ugrasi konusuna bir ¢6ziim getirmektedir. Makine {izerinde
meydana gelen kuvvetlerin krank-biyel mekanizmasinda meydana getirecegi yorulma
etkilerini incelemek bu tezin ana konusudur. Kaynaklar kismindaki kitaplardan sayimn hocam
Necati TAHRALI ve Ferhat DIKMEN” in Konstriiksiyonda Giivenirlik ve Omiir Hesaplar
tez i¢in ana kaynak olmustur. Ayrica saym Gokhan Erkin SAATCI nin yiiksek lisans tezi
non-lineer kiimiilatif hasar teorileri i¢in ana kaynak olmustur. Saym Atilla BOZACI’nin
Makine Elemanlarinin Projelendirilmesi ve Mustafa AKKURT un Makine Elemanlar: Cilt 1-
2 kitaplar1 yardimiyla ylizey, centik, boyut faktorleri gibi degerler i¢in ana kaynak olmustur.
Makine Miihendisleri odasi tarafindan yaymlanan saym A.Turan GUNES’ in Pres Isleri
Teknigi cilt 1-2-3 kitaplar1 da kaynak olarak kullanilmis, ¢ogunlukla fikir vermesi i¢in
incelenmis, bazi degerler ( plaka saclarin kopma mukavemeti vb.) buradan alinmistir. Diger
kitaplar ise fikir vermesi i¢in incelenmis ve yararlanilmistir.

Sac presciligini kesme, sekil verme ve birlestirme gibi {i¢ biiylik grupta toplayabiliriz.
Hesaplara esas olan pres makinesi asagidaki resimlerde gosterilmektedir. Goriilecegi iizere
pres makinesi plaka saclarin delinmesi i¢in tasarlanmis, ¢ok zimbali kalipla ¢alismaktadir.
Makinede kullanilan kaliplar1 kisaca tanitmak gerekirse; Kaliplar isin cinsine gore, genel
boyutlar1 ayn1 kalmak kosulu ile (en, boy, uzunluk) farkli zzimba sayilarinda olurlar. Bilindigi
gibi Aliminyum esasli plaka saclarda kullanilacak delme kalibindaki zimba sayilar
Paslanmaz Celik esasl bir sac plakasindan daha fazla zimbaya sahip olur. Tabii olarak sacin
kalinlig1 da zzimba sayisina etki edecektir.

Plaka saclarin kopma mukavemet degerleri kaynaklarda verilen Internet baglantilarindan ve
kitaplardan elde edilmis, hesaplar buna gore yapilmistir. Bu kaynaklardan goriilecegi iizere
saclarin kopma degerleri farkli olmaktadir. Tiirkiye sartlarinda piyasada bulunan saclarin
kalitesi nedir diye eklersek su sonuca ulasiriz: Piyasada bulunan saclar gesitli iilkelerden
getirilmektedir. Dolayisi ile bu iilkelerden gelen saclarin hangi kalite sistemine gore iiretim
yaptiklarindan emin olamayacagimiz i¢in DKP saclar i¢in orta yol olarak kopma mukavemet
degeri 0,=37 kg/mm” kabul edilmistir.

Yapilan kuvvet analizleri i¢in makine iizerinden Olgiiler ¢ikarilmis ve mekanik-statik
denklemleri ile kesme kuvveti hesaplanmistir. Kesme kuvvetine bagli olarak degisen biyel
kolu kuvvetleri, egilme momentleri her calisma durumu i¢in hesap edilmis ve bu bilgiler

1s181nda bileske gerilmeler hesaplanmistir. Sonraki adimda ise 6miir hesaplari ve bu degerlere



bagli olarak giivenirlik degerlendirmeleri yapilmistir. Mil i¢cin dmiir hesaplar1 yapilirken elde
edilen kaynaklardan Palmgren-Miner, Corten-Dolan, Marin kiimiilatif hasar teorileri
kullanilmistir.  Yapilan hesaplar bilgisayar yardimi ile SolidWorks programinda da kontrol
edilmis uygun degerler se¢ilmeye c¢alisilarak klasik yontemle elde edilen sonuclarla
karsilastirilmistir.

Yildiz Teknik Universitesi kiitiiphanesinde yapilan katalog taramalari ile miir hesaplari igin
cesitli calismalar bulunmus ve bunlarin bazilar1 kaynak olarak alinmistir. Fakat pres
makineleri ile ilgili caligmalarin igeriginin genelde su basliklar altinda ele alindigi
goriilmiistiir: - Pres Makinelerinin Tanimi - Cesitleri — Pres Govdelerinin Cesitleri — Calisma
sartlarinda govdede meydana gelen zorlanmalar ve sekil degistirmeler vs.

Goriildiigii gibi bu makinelerde kullanilan eksantrik millerin zorlanmalari, gerilme analizi,
Omiir hesaplari ile ilgili ¢calismaya rastlanmamistir. Bu tez ile bu konudaki acig1 kapamak i¢in
azda olsa bir katki saglanmistir.

Kullanilan kaynaklar

Resim 1. Pres makinesi



Resim 2. Pres makinesinde volanin goriiniimii

Resim 3. Cok zimbali bir kalip ve styirict pabug



Resim 4. Eksantrik milin krank koluna baglandig: son kisim
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Resim 5. Volani tahrik eden V kayis-kasnakli motor



Resim 6. Eksantrik milin volana bagli oldugu kisim

Resim 7. Disi kalip, baglandig: kalip alt1



1.1

Resim 8. Disi kalibin yakin gériiniimii

Vi

Resim 9. Delinmekte olan paslanmaz ¢elik sac

Pres Makineleri Hakkinda Genel Bilgiler

Pres makinelerinin bilesenlerini sdyle siralayabiliriz:

Ana govde
Motor
Hareket iletim mekanizmasi (Kayis-Kasnak, zincir, disli vb.)

Volan



- Eksantrik mili
- Yataklar
- Krank-Biyel mekanizmasi

- Pres kafas1 (Kaliplarin baglandigi kisim)

1.2 Eksantrik Mil

Motordan aldig1 donme hareketini dogrusal harekete ¢eviren kisimdir. Milin ekseni iki yatak
boyunca sabittir, fakat ikinci ve {li¢iincii yataklar arasinda eksen degisimi vardir(Eksantriklik).
Fakat {iclincii yatagin baslangic noktasinda eksantriklik bitmistir. Yani ilk eksen
dogrultusunda devam eder. (Bakiniz Sekill.1)

Milin eksantrikligi dairesel hareketin dogrusal harekete donmesi i¢in gereklidir.
Eksantrikligin miktar1 (eksenlerin kagikligi) ise kesme agisina etki edeceginden pres

kuvvetine etki eder.

Sekil 1.1 de eksenler aras1 kagiklik ‘e’ ile gosterilmistir.

W WA JUANNRNRS
L

Sekil 1.1 Eksantrik mil

Sekil 1.2 de eksantrik mili olusturan elemanlar gosterilmistir. Ust taraftaki eleman milin sag
kismina, kama yuvasia uygun olarak sikigegme yapilir. Ustteki elemanin eksenleri kagiktir
bdylece milin donme aninda eksantrikligini saglar. Boyle bir konstriiksiyon da amag kolay bir
sekilde eksantrik mil {iretmektir. Tek parca bir malzemede eksantriklik olusturulmaya calisilsa
idi ¢cok uzun siireli ve masrafli bir sekilde malzeme kaldirilmasi gerekecekti. Sekil 1.1 de bu

iki parganin montaj hali gosterilmistir.
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Sekil 1.2 Eksantrik mili olusturan elemanlar

1.3 Pres Kuvveti
Pres makinesinden elde edilecek kuvvet en biiyiik oranda Volana, kesme acisina ve sonra

diger donen, dogrusal hareket eden kisimlarin atalet kiitlelerine baghdir.

1.3.1 Volan
Yasadigimiz hayatin her kesiminde meydana gelen olaylar1 bir enerji alig verisinin dengesi

olarak miitalaa edebiliriz. Ciinkii hareketi meydana getiren sebeplerin altinda mutlaka bir
enerji sorunu yatar. Bu husus endiistriyel hayatta cok daha belirgin ve kesin olarak matematik
kurallarla sekillendirilmistir. Ozellikle giiniimiizde bir sorun haline gelmis olan enerji, bu
denge kuraminda gerekli 6nlemler alinmadig takdirde kiigiimsenmeyecek oranlarda kayip bir
deger olarak goriilecektir. VOLAN en o6nemli Ozellik olarak, kaybolacak enerjinin
depolanmas1 ve gere§inde bunu geri verebilmesi amaciyla enerji sistemlerinde kullanilan bir
elemandir.

Enerji ve is makinelerinde hareket ve kuvvetlerin hiikiim siirdiigli yiizeylerde meydana gelen
Mekanik Kayiplarin (siirtlinme) disinda konstriiksiyon ve isletme sartlarindan zorunlu olarak
meydana gelebilecek enerji kayiplar1 biiylik oranda sistemde devreye konulacak bir VOLAN
ile azaltilabilir.(Cakmak, 1993) Sekil 1.3 de gosterilen volan kayis-kasnak ile hareketini

motordan alir.



Sekil 1.3 Volan

1.3.2 Kesme Acis1

Sekil 1.4 de AB biyel kolu milin “r” eksantrikligine A noktasindan ve pres kafasina B
noktasindan yataklanmistir. A noktasi donme hareketine ragmen B noktas1 dogrusal hareket
yapar. Volanla beraber donen eksantrik milinde A noktasinda etkili olan Ft tegetsel kuvveti
milde M=Ft x r [Nmm] momentini meydana getirir. Analizini yapacagimiz pres makinesi ile
en fazla 3 mm kalinliktaki saclar delinmektedir, bu yiizden Sekil 1.4 de gosterildigi gibi pres
makinesi 35,7646° lik agida kesme islemine baglar ve Sekill.5 de gdosterildigi gibi 22,3583°

ye kadar devam eder.
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Sekil 1.4 Kesme Agist

AN
N
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340
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22,3583 °
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1,4532 °

375
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Sekil 1.5 Kesme Islemi Bitim
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1.3.3 Ftve Fb Kuvvetleri Arasindaki Baginti:

35,7646°

52,0024°

B

Sekil 1.6 F; ve Fy, kuvvetleri arasindaki baginti

Sekil 1.6 yardimi ile asagidaki bagintilar1 ¢ikarabiliriz:

> Mo=0

Fixr=FyxOD
Fixr=FyxrxCos52,0024

F. = Fyx C0s52,0024 (1.1a)

Birbirini 90° ye tamamlayan agilarin Siniisii, Kosiniisiine esittir.

Sin30 = Cos60 gibi. Oyleyse Cos 52,0024° nin Siniisii 37,9976° olur.

Fi=FyxSin37,9976 (1.1b)

Sekil 1.7 de gosterildigi gibi Fy, kuvvetinin bilesenlerini Fy (Kesme Kuvveti) ve Fx (Yanal
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Kuvvet) olarak ikiye ayirirsak;

Sekil 1.7 Fy kuvvetinin bilesenleri

Fr=FyxCos2,233 (1.2a)

Fb:L (1.2b)
Cos2,233

F.=FryxSin2,233 (1.3)

(1.2b) denklemini (1.1b) denkleminde yerine yazarsak asagidaki denklemi elde ederiz.

Fi= Fix Sin37,9976 (1.4a) ve sayisal deger olarak asagidaki denkleme esit olur,

Cos2,233

Fi=FirxSin38,0316 (1.4b)
Eger F; kuvvetinin B noktasina transformasyonunu, 1/l oranini ihmal etse idik;

Fi = FixSin35,7646 denklemi kullanila bilinirdi ve bu denklem ile (1.4b) denklemi

arasindaki ag1 farki sadece 2,267° olacakti.
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2  EKSANTRIiK MiL GERILME ANALIZLERIi
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Sekil 2.1 Yatak Kuvvetleri Hesaplar1 I¢in Yardime1 Kaynak

Yukaridaki sekil ile verilen kaynak yardimiyla eksantrik milin iizerine gelen, kesme

kuvvetinden dogan yatak kuvvetleri hesap edilecektir.
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Sekil 2.2 Eksantrik mil statik durum

Pres mili su anda statik haldedir. “E” noktasina etki eden, krank-biyel mekanizmasinin
olusturdugu kuvvettir fakat hesaplarda statik duruma deginilmeyecektir.. Delinen her sac
plakast1 icin “E” noktasina etki eden kuvvetin sayisal-vektorel degerini koyacagiz. Bu noktaya

etkiyecek kuvvet kesilen sac plakalarinin kopma mukavemetlerine bagli olacaktir.

2.1 Kesme Kuvveti :

Sekil (1.7) de Fy,ve Fx kuvvetini olusturan Fy, kuvveti ve bu kuvvetlerin yonleri gosterilmistir.
Kesme kuvveti kesilen malzemenin kalinligina, kesilen ¢cevre uzunluguna, kesme mukavemet

degerlerine gore degisiklik gosterir.

Fy=Cevre x Kalinlik x Zimba Sayis1 x Kesme Mukavemeti

Fr=rnxdxsxzxtk (2.1
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Kesme mukavemeti ve kopma mukavemeti arasindaki bagintt Maksimum S$ekil Degistirme
Enerjisi varsayimina gore sOyledir :

ri=o0ix 0,577 (Akkurt,2000) (2.2)

Kesme aninda meydana gelen kuvvetler Sekil (1.6) daki gibidir. Bu kuvvetlerin degerini

bulmak i¢in moment denklemlerini sirasiyla yazacagiz. Denklem (1.1b) sOyle idi :

> Mo=0

Fixr=FyxrxCo0s52,0024
F. = Fyx Sin37,9976 (1.1b)

Sekil 2.3 de ise krank koluna gelen kuvveti sdyle ¢ikarabiliriz;

37,9976 7

52,0024 °

Sekil 2.3 F; ve F; kuvvetleri arasindaki baginti

2 Mp=0= Frx[xc0s52,0024 — Fix[xc0s37,9976 =0
Frx1xc0s52,0024 = FixIxco0s37,9976
Frxc0s52,0024 = Fixcos37,9976
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. C0s37,9976  F.
£ _ZOPLTR B 52,0024 2.3)

= =
Fi Cos52,0024 F,

Sekil 2.4 den F,’ nin bilesenleri Fy, ve Fy kuvvetlerini ¢ikarabiliriz.

Sekil 2.4 F, kuvvetinin bilesenleri

Frn=Frxcos35,7646 (2.4)
Fr. = Frxsin 35,7646 (2.5)

2.2 Delinen Saclarin Pratik Hesap Degerlendirmeleri

Simdiye dek islenmis saclarin mile uyguladig1 zorlanma degerleri bu kisimda ele alinacaktir.
Bilindigi tlizere mile etkiyen kuvvet kesme acisina, sac kalinligina, sacin kesme

mukavemetine, delik(zimba) ¢apina yada kesmenin gergeklestigi ¢evre uzunluguna baglidir.

2.3 Kesme Mukavemeti

Tr=0xx0,577 (2.2) idi. Buna gore istatistik degerlendirmeler esas olmak

lizere 1-31 EKIM aras1 delinen saclar igin pres islemleri asagidaki tabloda gdsterilmistir. Bu
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zaman araliginda delinen saclar i¢in Cizelge 2.1 de kesme kuvveti hesabi yaparken

kullanacagimiz degerler vardir.

Cizelge 2.1. 1-31 Ekim delinen saclar i¢in hesap degerleri

Sacin Cinsi Aliiminyum
Sacin Kalinlig 3 mm
Sacin Kopma

Mukavemeti (ox) |17,7 daN/mm?*

Sacin Kesme

Mukavemeti (t) |10,2129 daN/mm?*
Delik Cap1 6 mm
Zimba Say1s1 18 Adet

(2.1) numarali denklem ile Fy kuvveti ;

Fi=nmxdxsxzxtk (2.1)
Fr=nmx6x3x18x10,2129 [daN]
F=103954,66 [N]

(1.2a) numarali denklem ile Fy, kuvveti ;

Fre=FrxCos2,233 (1.2a)
Fi 103954, 66
F= = Fo= —— = F,=104033,6611 [N]
Cos2,233 Cos2,233

(1.3) numarali denklem ile Fy kuvveti ;

Fo= Fyx Sin2,233 (1.3)
F.=103984,82xSin2,233 =  F,=4053,55326 [N]

(1.1b) numarali denklem ile F; kuvveti ;

F. = Fyx Sin37,9976 (1.1b)
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Fi=104033,6611xSin37,9976 = F=64046,14154 [N]

(2.3) numarali denklem ile F; kuvveti ;

Er_ an52,0024 (2.3)

Fi

F,

——F =tan 52,0024 = F,=81982,28094 [N]
64046,14154

(2.4) ve (2.5) numaral1 denklemler ile F,y ve Fix kuvvetleri ;

Fr = Frxcos35,7646 (2.4)
Fr..= Frxsin 35,7646 (2.5)
F,=87297,861x Cos35,7646 = F,, = 66522, 46987 [N]
Fr.=87297,861x Sin35,7646 = F=47915,08522 [N]

Bulunan tiim degerler bir tabloda gosterilirse ;

Cizelge 2.2 1-31 Ekim delinen saclarin olusturdugu kuvvetlerin sayisal degerleri

1 EKIM-31 EKIM
d= 6 mm |s= 3,00 mm |z= 18 ad |o= 177 N/mm’
Fi= 10395466 N
Fo= 104033,6611 N
= 4053,55326 N
F= 64046,14154 N
F= §1982,28094 N
Fo= 4791508522 N
F=  66522,46987 N

Anlasilacagy lizere Fix ve Fry kuvvetleri mile etki ederler. Dolayisiyla bu kuvvetler yataklarda
tepki kuvvetlerini ve egilme momentlerini olusturur. Sekil (2.1) ve Sekil (2.2) ve denklemler
(2.6), (2.7), (2.8), (2.9), (2.10), (2.11) yardim ile ‘E’ noktasmna etki eden F ve Fy

kuvvetlerinin olusturdugu tepki kuvvetleri ve egilme momentleri bulunacaktir.
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Sekil 2.1 Yatak Kuvvetleri Hesaplar I¢in Yardime1 Kaynak
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Sekil 2.2 Eksantrik mil statik durum

2.4 Fry kuvvetinin olusturdugu yatak kuvvetleri ve egilme momentleri:

Sekil (2.1) tizerindeki uzunluk ve kuvvet degerlerini gosterir ve hesaplamalari yapilirsa:
al =205mm b1=102,5[mm] cl=881[mm] dl1=1717[mm]
a2 =1505mm Bl=—-F,[N] C1=138[N] D1=290[N]

B1=-66522, 46987 [N]
R=Bi(az-b1)+Bz(az-b2)+...+Ci(az-c1)+Cz(az-c2)+... (2.6)

S=Bi(a2-b1)’ +B2(ax-b2)’ +...+Ci(az-c1)’ +Ca(ax-c2)’ +...-(az/a1)[Bi(ai-b1 )’ +B* (a1-b2)’ +..] 2.7)

T=Bixbi+B2xb2+Cix ci+Czx cot...+Dix di+D2 x do+... (2.8)

T-Fxal

Fil=———
P (2.9)

2 .2 R—S
Fae (a2" —ar”)
2a1(a2—a1)? (2.10)
2

F3:S—(a2—a1) R @.11)

2aia2(a2—an)

Bu denklemler yardimiyla agagidaki sonuglar elde edilir:
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R =-93273131,99 S=-1,7634E+14 T =-6199045,161
F1=1976,295796[N]
F2=-44748,14797[N]
F3=-23322,61769[N]

Sekil (2.5) de F., kuvvetinden dogan yatak kuvvetleri ve egilme momentleri goriilebilir.
Gortilecegi lizere milin iki farkli noktasinda moment eksiden artiya ve artidan eksiye gecerken
stfir degerini alir ve bu deger Cizelge 2.3 de ‘x’ ve ‘y’ harfi ile gosterilir. Bu deger

geometrideki oran-orant1 bagintilar ile ¢ikarilir.
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-44748,14797 N

23322,61769 N
1686,295796 N

1548,295796 N

-290 N

43199,85217 N

2037416,534 Nmm

990768,5764 Nmm

-61480 Nmm

(Me)l
-2390568,313 Nmm

Sekil 2.5 F,y ve yatak kuvvetleri ile egilme momentleri
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2.4.1 Egilme momentleri :

> Me=-290x212
Mec = —61480[ Nmm]

> Mz = (F1-290) x 624+ Mc
> M = (1976,295796 — 290) x 624 — 61480
> M = 990768,5764] Nmm]

2. Mr = (F1-428) x 676 +Mk
2 Mr=(1976,295796 —428)x 676 + 990768, 5764
2. Mr =2037416,534] Nmm]

‘G’ noktasinda olusan egilme momenti F,x kuvvetinin olusturdugu egilme momentlerinin bu
noktada artidan eksi degere gecmesiyle olusur.

> Mo = (y-z) x Mr
y
S Mo = (47,16258-2,362081)x2037416,534
47,16258
2. Mc =1935374,994] Nmm]

> Mi = (F1-F2-428) x102,5+Mr
> Mi = (1976,295796 — 44748,14797 — 428) x 102, 5+ 2037416,534
> Mi = —2390568,31[ Nimm]

Cizelge 2.3 F,y kuvvetinin yataklarda olusturdugu egilme momentleri

Ms= 0 [Nmm]
Mp= 0 [Nmm]
Mc= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 990768,5764 [Nmm] x= 36,45861
M= 2037416,534 [Nmm]
Mg= 1935374,994 [Nmm]
My= O [Nmm] y= 47,16258
M= -2390568,31 [Nmm]

M= 0 [Nmm]
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‘x” degerinin bulunmasi i¢in oran-orant1 yontemi ile;

_ 624x(Me)c

xX= olur ve sayisal degerleri ile,
(Me)c+ (Me)e

62461480 = M x=36,45860955mm bulunur.

X = Ve x =
61480+990768,5764 1052248,576

‘y’ degerinin bulunmasi i¢in oran-orant1 yontemi ile;

_102,5% (Me)r

y= olur ve sayisal degerleri ile,
(Me)r +(Me):

B 102,5x2037416,534 ve ~208835194,7
4 2037416,534+2390568,313 4 4427984,847

x=47,16258116mm

bulunur.
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2.4.2 Frx kuvvetinin olusturdugu yatak kuvvetleri ve egilme momentleri:

Sekil (2.1) tizerindeki uzunluk ve kuvvet degerlerini gosterir ve hesaplamalari yapilirsa:

al =205mm b1=102,5[mm] cl=881[mm] dl1=1717[mm]
a2 =1505mm Bl=-F.{N] Cl1=138§[N] D1=290[N]

B1=-47915,08522 [N]

R=Bi(az-b1)+Bz(az2-b2)+...+Ci(az-c1)+Cz(az-c2)+... (2.6)
S=Bi(a2-b1)’ +Ba(ax-b2)’ +...+Ci(az-c1)’ +Ca(az-c2)’ +...-(az/a1)[Bi(ai-b1)* +B* (a1-b2)’ +..] 2.7)
T=BixbitB2xb2+Cix ci+Czx cot...+Dix di+D2 x do+... (2.8)
T'-Faxal
Fi= T (29)
2 _ 2 R—S
Fae (a2" —ar”)
2ai(a2—a1)? (2.10)

2
Foe S—(az—a1)*R
2aia2(a2—an)

2.11)

Bu denklemler yardimiyla asagidaki sonuglar elde edilir:

R =-67200907,02 S=-1,32563E+14 T =-4911296,235
Fi=44,03792084[N ]

Fr=-24280,8454[N]
F3=-23678,27775[N]

Sekil (2.6) da F kuvvetinden dogan yatak kuvvetleri ve egilme momentleri goriilebilir.
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44,03792084 N
-24236,80748 N
57249,29709 Nmm

27479,66261 Nmm

(Me)A

-2427023,469 Nmm
(Me)l

Sekil 2.6 Fx kuvvetinden dogan yatak kuvvetleri ve egilme momentleri
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2.4.3 Egilme Momentleri :

> Mp=Fixx
> Mp=44,03792084x36,45861
2. Mp =1605,561361[ Nmm]

Y Me=F1x624
2 Me=44,03792084 x 624
2 Me =27479,66261[ Nmm]

2 Mr = F1x1300
2. Mr =44,03792084x1300
2. Mr =57249,29709] Nmm]

> Mi=(Fi—F2)x102,5+ Mr
> Mi = (44,03792084 — 24280,8454) x 102, 5 + 57249,29709
> Mi = —2427023,469[ Nmm)]

Cizelge 2.4 Fx kuvvetinin yataklarda olusturdugu egilme momentleri

Ms= 0 [Nmm]
Mg= 0 [Nmm]
M= 0 [Nmm]
Mp= 1605,561361 [Nmm]
Mg= 27479,66261 [Nmm]
M= 57249,29709 [Nmm]
Mg= 0 [Nmm]
My= -1085821,1 [Nmm] z= 2,362081
M= -2427023,47 [Nmm]
My= 0 [Nmm]

D noktasindaki egilme momenti ‘x’ uzakliginda olusan momenttir. Dolayisiyla Fry kuvveti ile
bagintilidir. G noktasinda egilme momenti ise sifirdir fakat Fry kuvvetinin bu noktada
olusturdugu momentin bir degeri vardir. Dolayisiyla ‘z’ uzaklig1 Fry kuvvetinin olusturdugu

egilme momentinin tayininde kullanilir.
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My degerinin bulunmasi i¢in oran-orant1 yontemi ile;

(Mo = (Me)ix(y—z)

olur ve sayisal degerleri ile,
102,5-y

-2427023,469x(47,16258116-2,36208078)

(Me)H =
(102,5-2,362081)

(Mo, = —O8T31I86.8 = e = -1085821,102[ Nimm]
100,137919



2.5 Bileske Moment Degerleri
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Pres makinesi kesme islemine 35,7646° derecede basladig: icin iki ayri diizlemde Fix ve Fyy

kuvvetleri olusmustu. Olusan bu kuvvetlerin toplam1 bu béliimde ele alinacaktir. 1-31 EKIM

arasi delinen saclarin olusturdugu yatak tepki kuvvetleri ve egilme moment degerleri Cizelge

2.3 ve Cizelge 2.4 de verilmisti.

Cizelge 2.3 F,y kuvvetinin yataklarda olusturdugu egilme momentleri

0

0

-61480

0
990768,5764
2037416,534
1935374,994
0
-2390568,31
0

[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]

36,45861

»
I

47,16258

<
I

Cizelge 2.4 Fx kuvvetinin yataklarda olusturdugu egilme momentleri

0

0

0
1605,561361
27479,66261
57249,29709
0

-1085821,1
-2427023,47
0

[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]

= 2,362081

Bu momentlerin toplaminda bu iki ¢izelgeden faydalanilir ve kullanilacak formiil soyledir:
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> Me=~M1* + M2* [ Nmm]

Buna gore milin ¢esitli yerlerinde olusan toplam moment degerleri yazilirsa;

> Mc =~Mc* + Mc.* [ Nmm]
Y. Mc =0+ (—61480)° [ Nmm]

> Mc = 61480 Nmm]

> Mp =~ Mp* + Mp,* [ Nmm]

> Mp =+/0% +1605,56136 1> [ Nmm]
> Mp =1605,561361[ Nimm]

Y Me =~ Me* + Me.* [ Nmm]

> Me =+/990768,5764> +27479,66261° [ Nmm]
> M =991149,587[ Nmm]

Y Mr =~ Mr* + Mr.*[ Nmm]

3 Mr =+/2037416,534°+57249,29709° [ Nmm]

2. Mr =2038220,698] Nmm]

Y M =\ Ma* + Mc.> [ Nmm]

3. Me =+/1935374,994”+0° [ Nimm]

2. Mc =1935374,994] Nmm]

> My =~ Mu? + Mu»* [Nmm]

Y Mir = \J0>+(-1085821,102)* [ Nmm]

2. Mc =1085821,102[ Nmm]

> M =~ M + Mi:* [ Nmm]
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Y Mi =4/(-2390568,313) +(-2427023,469)* [ Nmm]
> My = 3406649,348 Nmm]

Boylece toplam egilme momentleri degerleri de elde edildi. Cizelge 2.5 de bu degerlerin hepsi

bir arada goriilebilir. Ayrica Sekil 2.7 de toplam momentlerin grafiksel hali goriilebilir.

Cizelge 2.5 Fx ve Fyy kuvvetlerinin olusturdugu toplam egilme momentleri

M= 0 [Nmm]
Mg= 0 [Nmm)]
M= 61480 [Nmm]
Mp= 1605,56136 [Nmm]
Mg= 991149,587 [Nmm]
Mg= 2038220,7 [Nmm]
Mcg= 1935374,99 [Nmm]
My= 1085821,1 [Nmm]
M= 3406649,35 [Nmm]

M,;= 0 [Nmm]



32

52,5
Jﬂlso ﬁ_iz(l 030 1200 3050 52,5100
“T l147N F2 T T F3

: ; 102.5
324 624 | 676 | 152.5
3406649,348 Nmm

2038220,698 Nmm
991149,587 Nmm
Me)C
(Me)B ( )

(Me)A (Me)D (Me)E (Me)F /| (Me)l
(Me)H
(Me)G -

Sekil 2.7 Fx ve Fy kuvvetlerinin olusturdugu toplam moment degerleri
2.6 Mil ile ilgili Bilgiler

Hesaplar1 yapilacak eksantrik mil Genel Imalat celiginden imal edilmistir (St60)
ok=600 [N/mm®] oa =380 [N/mm?*]

Cizelge 2.6 Bazi1 genel yap1 ve 1slah celikleri i¢in kopma ve siirekli mukavemet degerleri
(Bozaci, Kogas, Colak, 2001) (N/mm?2)

OCcK Teak O¢p Teak CeD Thak T bD

(Rm) (Re)
Fe 37 370 240 170 340 190 140 110
Fe 42 420 270 190 380 220 150 130
Fe 50 500 320 220 450 250 180 150
Fe 60 600 380 260 540 320 220 180
Fe 70 700 450 320 620 370 260 100
Ck 45 600 360 300 500 320 220 180
30MnS5 . 700 450 360 620 400 270 230
34 CrMo 4 200 550 400 770 450 320 260
42 CrMo 4 9d0 700 450 980 500 | 600 290
50 CrMo 4 1000 900 500 1060 540 460 350
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3 BILESKE GERILMELER

Bir makine elemaninin kullanilamaz hale gelmesi dinamik zorlanmalar altinda yorulma
kirilmas1 sonucu olusur. Bu boéliimde esdeger gerilmeler hesaplanirken Maksimum Sekil

Degistirme Enerjisi hipotezi kullanilacaktir:
os=No’ +3x1> [N/mm®] 3.1

OakXOg

Ce=0g+ [N/ mm?*] (3.2)
OD*
oon= BXK s INTmm?] (3.3)
K
Ky= Yiizey Faktori [Boyutsuz]
Kb= Boyut Faktorii [Boyutsuz]
K¢= Centik Faktorii [Boyutsuz]
op=0,5x0x [N/mm*] (3.4)

op=0,5x600 °> op=300 [N/mm*]

Denklem (3.4) kopma mukavemet degeri o« < 140N / mm® olan ¢elikler i¢in kullanilir.
O¢= M- [N/ mm*] (3.5)
Txd 3 .. ) .
We= 0 [mm ] Egilme Diren¢ Momenti (3.6)
Mb»
h=— [N/mm’ 3.7
= [ ] (3.7)
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3
_7r><d

Wy =
16

[mm’] Burulma Diren¢ Momenti (3.8)

(3.3) numarali bagintida goriilecegi lizere milin bileske moment degerine etkiyen faktorler

vardir. Bunlari kisaca agiklamaya c¢alisalim.

3.1 Yiizey Faktorleri

Makine elemanlarinin islenmis yiizeyleri dinamik yiiklenme durumunda elemanin omriine
etki eder. Buna gore ¢ok iyi parlatilmis bir yiizey yliksek Omiir degeri verirken ince talas
kaldirilmis bir yiizey daha kisa bir omiir degeri verecektir. Cizelge 3.1 de ayrintili bilgi

verilmistir.

Cizelge 3.1 Genel imalat ¢eligi yilizey faktorleri (Bozaci, Kogas, Colak, 2001)

o (N/mm”) > 300 400 500 600 700 800 1000
Cok ince | 1,0 1,0 1,0 1,0 1,0 1,0 1,0
parlatilmis

Parlatilmis 1,0 0,99 0,985 0,98 0,975 0,972 0,97
Taslanmig 0,97 0,96 0,95 0,94 0,935 0,937 0,93
Ince talas alinmis | 0,93 0,92 0,91 0,90 0,89 0,885 0,88
Kaba talag | 0,91 0,90 0,88 0,86 0,84 0,82 0,78
alinmis

Tufalll 0,80 0,76 0,67 0,61 0,56 0,51 0,43

Buna gore Sekil 3.1 de gosterilen milin 1°’den 7’e kadar olan bolgelerindeki yiizey faktorleri
sOyle olur:

Ky1=K»=K3=Ks=K=K,7= 0,98 > Parlatilmis

K,4=0,94 > Taslanmis
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Sekil 3.1 Eksantrik milde bolgeler

3.2 Boyut Faktorii

Uniform olmayan bir gerilme dagilimi1 s6z konusu olacagindan boyutlar biiyiidiikce makine
elemaninin siirekli mukavemeti azalir. Bu durum hesaplarda 10 mm den biiyiik ¢apli kesitler
icin bir Ky, cap diizeltme katsayisi ile géz oniine alinir. Cizelge 3.2 de bununla ilgili bir bilgi
verilmektedir. Buna gore kademeli milin ¢aplar1 arasinda ¢ok biiyiik farklar olmadigindan,

Kb=0,78 kabul edilmistir.

Cizelge 3.2 Boyut faktorii (Bozaci, Kogas, Colak, 2001)

d (mm) =2 10 15 20 30 40 60 120

Ky =2 1,00 0,98 0,95 0,90 0,85 0,80 0,75

3.3 Centik Faktorii

Gerilme alanindaki geometrik siireksizlikler (delik, c¢entik, yuva, fatura vs.) gerilme
y1gilmasina yol acar. Gergek makine pargalarinda bu stireksizlikler zorunlu olarak bulunurlar.
Malzeme hatalar1 ve biiylik yiiklerin kiigiik degme alanlar1 iizerinden iletilmesi gerilme

yigilmalarinin diger kaynaklaridir. Gerilme y18ilmasinin hesabinda su formiili kullanilacaktir:

K.=¢gx(K:—1)+1 (Bozaci, Kocas, Colak, 2001) (3.9

q : Centik Hassasiyet Faktoriidiir ve Cizelge 3.3 den alinabilir.
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K : Teorik gerilme y1g1lmasi faktoriidiir ve Cizelge 3.4 den alinabilir (Kama yuvasi igin).

K : Teorik gerilme y1g1lmasi faktorii Cizelge 3.5 den alinabilir (Cap degisimi i¢in).

Cizelge 3.3 Celik ve aliiminyum alagimlari i¢in " q" ¢entik hassasiyeti katsayisi (Bozaci,
Kogas, Colak, 2001)

| P oimiE) 05 (A ] 1.5 2.0 2.5 3.0 3.5 .40

40

OHE | 000 § 052 | 0854 | 088 | O35 | 086 §

CELIKLER [ (05

o, (daNimm?) [ 70
73

oo | o8s | ons | 090 | 0o | eois | ez | ase

067 | 070 | 7% | B E1 | DED 0.34 0.85 | 050

056 | 058 | 068 | 72 |07 | 076 ) 077 | (WTR

ALUMINYUM
ALASINMLARI 040 | 055 | 064 | 0LTD {I-.Tiﬂ 77 | O.RD | O.83

Cizelge 3.4 Kama kanalli millerde egilme ve burulma durumu i¢in K; teorik gerilme
yigilmasi faktorii (Bozaci, Kogas, Colak, 2001)

EGILME BURLLMA
Th] bd [ Lo | od K E B
G118 | ST g T | o T
oAy | Tz 0r | 1322
0354 | Zoso | 2o | 03 | 1320 o 235
Lo ou48s | 218 i 1410
A T 05 | L6 (1.8 116
(] .43 01 1,160 |
2 1,44 0z | 1176 L 210
L 1.52 Z5 | 03 | 130
[ X ] 1645 LE | 1280 010 pa
05 141 s | 1335
i1l 2.0

Cizelge 3.5 Faturali millerde Kt teorik gerilme y1gi1lmasi faktorii (Bozaci, Kogas, Colak,
2001) a) Egilme b) Burulma

30 k1]
i =
R P S Pr— - r |
26 d ) - 26 ;g\ o
23 - 22
K, — K,
o =T 18
La [t 14 l
10 : 10 g i (
J 020 0.25 0.3u 025 03
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Elimizdeki bu ¢izelgeler ile mil tizerindeki her bolge igin K¢ degerlerini hesaplayalim;

1. Bélge Cap Degisimi i¢in Egilme :

Cizelge 3.3 ve Sekil 3.1 yardimi ile =1 mm ve 6;=600 N/mm® ile q=0,71 degeri yaklasik

olarak bulunur. Cizelge 3.5 ile,

D 100 ro1

—=—=~1,04 ve —=—=~0,01 degerleri icin Ky esiime=2,3
d_ 9% 496 SETETL TG T e
bulunursa (3.9) formiilii ile K, degeri,

Ke=gx(Ki—=1)+1 (3.9) K:=0,71x(2,3-1)+1 Ketegime =1,923

bulunur.
1. Bolge Cap Degisimi I¢in Burulma :

Cizelge 3.3 ve Sekil 3.1 yardimi ile =1 mm ve 6;=600 N/mm® ile q=0,71 degeri yaklasik

olarak bulunur. Cizelge 3.5 ile,

D 100 ro1
—=—=1,04 ve —=—~0,01 icin yaklasik K¢ puruima= 1,6 bulunur.
d 96 496 i YA Tt buru

ve (3.9) formiilii ile K, degeri,

Ke=gx(Ki-)+1  (3.9) Ke=0,78x(1,6—1)+1
Kclburulma = 1, 486 bulunur.

2. Bolge Cap Degisimi I¢in Egilme :

Cizelge 3.3 ve Sekil 3.1 yardimi ile =1 mm ve 6,=600 N/mm® ile q=0,71 degeri yaklasik
olarak bulunur.

Cizelge 3.5 ile,

2—ﬁ=1,04 ve

= =—=0,01 degerleri icin Ke egiime=2,3
d 100 s wit R i
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bulunursa (3.9) formiilii ile K¢ deger,

Ke=gx(Ki-1)+1 (3.9) K:=0,71x(2,3-1)+1 Kezegiime = 1,923

bulunur.

2. Bolge Cap Degisimi I¢in Burulma :

Cizelge 3.5 ile,

D10 _ 104 iin Z-L_o01

d 100 d 96

K¢ puruima= 1,6 ve (3.9) formiilii ile K degeri,
Ke=gx(Ki—=1)+1 (3.9) Ke=0,71x(1,4-1)+1

Kc2bumlma = 1, 284 bulunur.
3. Bolge Cap Degisimi Icin Egilme :
Cizelge 3.3 ve Sekil 3.1 yardimi ile =2 mm ve 6,=600 N/mm” ile q=0,78 degeri yaklasik

olarak bulunur.

Cizelge 3.5 ile,

2 = E ~1,1 ve I_ i ~ 0,02 degerleri i¢in K¢ egime=2,3 bulunursa (3.9) formiilii ile K¢
d 104 d

degeri,

Ke=gx(Ki—1)+1 (3.9) K:=0,78x(2,3-1)+1 Kesegime =2,014

bulunur.
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3. Bélge Cap Degisimi I¢in Burulma :

Cizelge 3.5 ile,

D 116 r 2

—=—=11 ve —=—=0,02 degerleri i¢cin K3 puruima=1,3
d 104 d 104 g S e burul

ve (3.9) formiilii ile K, degeri,

Ke=gx(Ki—=1)+1 (3.9) K.=0,78x(1,5-1)+1

Kc3burulma = 1, 39 bulunur.

4. Bolge K¢ Degerleri :
Bu bolge i¢in iiglincii bolgedeki sayisal degerler alinabilir.

Kc4 egilme™ 29014
Kc4 burulma™ 1 93 9

5. Bolge K¢ Degerleri :
Bu bolge i¢in ikinci bolgedeki sayisal degerler alinabilir.

KQS egilme™ 1 9923
KQS burulma™ 1 9284

6. Bolge Kama Yuvasi icin Egilme :

Cizelge 3.3 ve Sekil 3.1 yardimi ile =2 mm ve 6,=600 N/mm® ile q=0,78 degeri yaklasik
olarak bulunur.

Cizelge 3.4 ile,

[ 70 b 20
—=—=3,5 ve —=—=0,2 degerleri icin Kig esiime=1 bulunursa (3.9
b 0 7 9% g Y t6 egil (3.9)
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formiilii ile K. degeri,

Kg’ =gX (Kt — 1) +1 (39) K;’ = O, T8 x (1 — 1) +1 K§6e§ilme =1 bulunur.

6. Bolge Kama Yuvasi I¢in Burulma :

Cizelge 3.4 ile,

g = 9—26 ~0,02 icin K buratma= 2,64 ve  (3.9) formiilii ile K, degeri,
Kg’ =gX (Kt — 1) +1 (39) K;’ = O, T8 x (2, 64 — 1) +1 K;’éburulma = 2, 28 bulunur.
K6 egilme= 1

Kq:6 burulma™ 2928
7. Bolge K¢ Degerleri :
Bu bolge i¢in birinci bolgedeki sayisal degerler alinabilir.

K¢ egilme™ 1,923
Kq:7 burulma™ 1 9486

Biitiin bu degerleri bir ¢izelgede gosterecek olursak;

Cizelge 3.6 Eksantrik milin Boyut, Yiizey, Centik faktorleri

Boyut Faktori —Kb = 0,78 (Her yerde ayni)

Yiizey Faktorleri —» Kyl=Ky2=Ky3=Ky5=Ky6=Ky7 = 0,98
Yiizey Faktorleri — Ky4= 0,94
Centik Faktorleri — K¢iegiime= 1,923 Ke¢iburutma= 1,486
Centik Faktorleri — Keoegiime= 1,923 Keoburulma= 1,284
Centik Faktorleri — Kesegiime= 2,014 K¢sburulma= 1,39
Centik Faktorleri — Kegegiime= 2,014 Keaburulma= 1,39
Centik Faktorleri — Kesegiime= 1,923 K¢sburulma= 1,284
Centik Faktorleri — Keoegiime= 1 K¢sburulma= 2,28
Centik Faktorleri — Keregime= 1,923 Ke7buruima= 1,486
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3.4 Egilme ve Burulma Diren¢c Momentleri

Egilme diren¢ ve burulma diren¢ momentlerinin hesabinda (3.6) ve (3.8) formiilleri

kullanilacaktir.
zxd’ ;3 - . .
We = T [mm”] (3.6) Egilme Direng Momenti
rxd’ ; . .
Wy = T [mm ] (3.8) Burulma Diren¢ Momenti

Buna gore Sekil 3.2 yardimiyla ;

:
E
:

S-S £ |- B R =
S S S SHIESEES
Sekil 3.2 Kademeli mil
3 3
We:ﬂ;d S W= 20 > Wes=86858,8 [mm’]
3
Welooz”x;zoo > Wan=98174,8 [mm’]
3
W6104:”X31204 > Wau=110433,3 [mm’]
3
Wem:”x;zm S Waw=153240,6 [mm’]
3
Wb%:”j? S Wis=173717,6 [mm’]
3
Wi = 22190 S Waw=196349,6 [mm’]

16
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3

Wmo4=”><11604 > Wiet=220866,6 [mm’]
3

Wbm:”xll616 S Wine=306481,2 [mm’]

degerleri bulunur. Bu degerler asagidaki cizelgede goriilebilir.

Cizelge 3.7 Kademeli milin egilme ve burulma diren¢ momentleri

We = nxd>/32 mm’ Wb = nxd’/16 mm’
Weos =  86858,75369 mm’ Whbes= 173717,5074 mm
Weo= 98174,77042 mm’ Whbigo= 196349,5408 mm’
Wejoa = 110433265 mm’ Whbios= 220866,5299 mm’
Wes= 153240,6065 mm?’ Whbis= 306481,2129 mm’

3.5 Makine Elemaninin Mukavemet Siniri

Formiil (3.3) ile,

oon= BXK e INTmm?] (3.3)

)
op™ degerleri bulunabilir. op degeri (3.4) formiilii ile bulunmustu;
op=0,5x0r [N/mm*] (3.4)

op=0,5x600 °> op=300 [N/mm*]

0,98x%0,78 “
1,923

300

O Dlegilme™® =

Optegime* =119,25117 [N/ mm?]
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0,98x0,78 o
1,923

300

O D2egilme®* =

O p2egime* =119,25117 [N/ mm?]

0,94%0,78 y
2,014

300

O D3egilme™® =

G psegime* =109,2154916 [N /mm*]

0,98x0,78 o
2,014

300

O Daegilme®* =

O Dacgime* =113,8629593 [N/ mm’]

0,98x%0,78 “
1,923

300

O D5egilme™® =
O psegime* =119,25117 [N /mm?]

300

O Déegilme™ =

0,98x0,78
— 1 X

O Déegime* = 229,32 [N/ mm”]

0,98x0,78 “
1,923

300

O D7egilme* =

O D7egime* =119,25117 [N/ mm?]

Biitiin bu degerler ¢izelge 3.8 de gosterilmistir.
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Cizelge 3.8 Mil iizerindeki her bolge i¢in op* degerleri

Op* = Ky*Kb*op/K¢ N/mm’
Op+| = 119,25117  N/mm’
Op*) = 119,25117  N/mm’
Op*3 = 109,2154916 N/mm’
Oprg = 113,8629593 N/mm’
Op+s = 119,25117  N/mm’
Op6 = 229,32 N/mm?*
Op*7 = 119,25117  N/mm’

3.6 Milde Olusan og degerleri

Asagidaki formiil ve ¢izelge 3.7 yardimu ile 6, degerleri bulunabilir.

M.
2xWe

[N/ mm?*] (3.5)

Og

Buna gore ilk olarak mil {izerinde her bolgede olusan egilme momentleri hesaplanmalidir.
Sekil 2.7 , Sekil 3.1 ve Sekil 3.4 yardimi ile birinci bolgeden sekizinci bolgeye kadar olan

egilme moment degerleri ¢izelge 3.9 da gosterilebilir;

M1:Mc><£ > M1:61480x£ > M1=32480 [Nmm]
212 212

Mzchxﬁ > M2=61480><£ > M>»=46980 [Nmm]
212 212

(Mz — Mp)x (50 — x)
(624 —x)

Ms=Mp+

(991149,587 —1605,561361) x (50 —36,45861)
(624 —36,45861)

M3=1605,561361+



45

Ms=24412,12824 [Nmm]

M s =(Mr — Mr)x 624 + Mk
676

M 4=(2038220,698-991149,586) x (%j +991149,586

M4+=1960774,61 [ Nmm]

i (Mi—Mu)x(50-y) M
(10255_)})

_ (3406649,348 —1085821,102) x (50 —47,16258)
(102,5—47,16258)

Ms

+1085821,102

Ms=1204821,264 [ Nmm]

- (Mi—Mn)x(65-y) N
(102,5-y)

My

_ (3406649,348 —1085821,102) x (65— 47,16258)
(102,5—47,16258)

Me=Ms: +1085821,102

M=1833915,002 [ Nmm]

50
102,5

M7= M:rx

50

M7 =3406649,348 x "

b

M+=1661780,17 [ Nmm]
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Me)A

374
iz 4 sll6 7
RLRL |R2 | | R2RL Ry
SN Colsel
SR ks
1 2 3 4 56 7
Sekil 3.1 Eksantrik milde bolgeler
52,5
7150 405050 1200 0so [ 52,5100
FIT i147N FZT T F3
| | 102,5
324 624 676 | L1525
3406649,348 Nmm
2038220,698 Nmm A
991149,587 Nmm
Me)C
(Me)B (Me)
((Me)D (Me)E (Me)F / (Me).

(Me)G

(Me)H

Sekil 2.7 Frx ve Fry kuvvetlerinin olusturdugu toplam moment degerleri
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359,7237634

175,4750065

2,3620808

1z

=
%
—
A
—
<
[N
T
>

03,6309168

1779

1689
1674

<

Sekil 3.4 Mil tizerindeki bolgelerin ‘A’ noktasina olan mesafeleri
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Cizelge 3.9 Milin her bolgesindeki moment degerleri

M= 32480 [Nmm]
M= 46980 [Nmm]
M= 24412,12824 [Nmm]
M= 1960774,61 [Nmm]
My= 1204821,264 [Nmm]
My = 1833915,002 [Nmm]
Myp= 1661780,17 [Nmm]

Og1 = o [N/ mm*]

ou 32480

 2x86858,75369
oo =0,186970217 [N/ mm?]

46980
2x86858,75369

O g2

G =0,239267175 [N/mm’]

~24412,12824
2x98174,8

oo =0,110528871 [N /mm’]

1960774,61
Ogi=—"—
2x110433,3

G =8,877644843 [N /mm’]

1204821,264
Ogs=—"""——
2x110433,3
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Ge=6,136104311 [N/mm’]

1833915,002
Ogo=— " —
2x98174,8

G ee=9,340052411 [N /mm’]

1661780,17
Ogy=—"—"
2x98174,8

G =9,565991332 [N /mm’]

Bu degerleri cizelge3.10 da gorebiliriz.

Cizelge 3.10 Milde olusan og degerleri

Gy = Mo/W, N/mm’*
Cgl = 0,186970217 N/mm’
G = 0,239267175 N/mm’
Gg3 = 0,110528871 N/mm’
Gt = 8,877644843 N/mm’
s = 6,136104311 N/mm’
Ou6 = 9,340052411 N/mm’
g7 = 9,565991332 N/mm’
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3.7 Milde Olusan o, degerleri

Asagidaki formiilii kullanilarak o, degerleri hesaplanmistir.

OakXOg

cem o [N fmne] (3.2)
OD*

Ga=0u. 0XTE  ,20,186970217 + 20 L 18OTRLT
ooi* 119,25117

G0 =0,782760449 [N /mm*]

380x0,239267175

Oe:=0,239267175+
119,25117

> 0e:=1,001704362 [N /mm?]

380x0,110528871
109,2154916

0e=0,110528871+ 2> 0o =0,495098592 [N /mm*]

380x8,877644843
113,8629593

e = 8,877644843 + > 0es =38,5054102 [N/mm’]

380x6,136104311
119,25117

Oes=6,136104311+ > Ces=25,68911698 [N /mm*]

380x9,340052411

Oes=9,340052411+
229,32

> Oes =24,81720188 [N /mm?]

380x9,565991332

Oer=9,565991332 +
119,25117

Ger=40,04851578 [N /mm’]

Cizelge (3.11) de bu degerler goriilebilir.
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Cizelge 3.11 Milde olusan o, degerleri

Oc = GakX0y/Op* N/mm?

el = 0,782760449 N/mm’
G2 = 1,001704362 N/mm’
e = 0,495098592 N/mm’
Ges = 38,5054102 N/mm’
Ges = 25,68911698 N/mm’
e = 24,81720188 N/mm’
Co7 = 40,04851578 N/mm’

Simdi elimizdeki bu bilgiler 1s1¢inda 1-31 Ekim de mile etkimis olan Bileske Gerilme
degerleri bulunabilir. Bilindigi gibi milde burulma momentini olusturan kuvvet F; kuvvetidir.
Cizelge 2.2 yardimiyla F; kuvveti bulunur ve ‘r’ eksantrikliginin r=25 mm oldugunu

bildigimize gore,

My=Fixr [Nmm] - M =64046,14154x25 [Nmm]
M;,=1601153,538 [Nmm]

Cizelge 2.2 1-31 Ekim delinen saclarin olusturdugu kuvvetlerin sayisal degerleri

1 EKIM-31 EKIM

d= 6 mm |s= 3,00 mm |z= 18 ad |o= 177 N/mm?”
Flk= 10395466 N
Fy= 104033,6611 N
Fx= 405355326 N
Ft= 64046,14154 N
Fr= 81982,28094 N
Frx= 4791508522 N
Fry= 66522,46987 N
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Ms
h=— [N/ mm? 3.7
b T [ ] (3.7)
Th = % Th = M > 7.=9,216990898 [N/mmz]
Wi 173717,6

1601153,538
n=—

> 76: =8,154605551 [N /mm*]
196349, 6

. _1601153,538

2> Thi=7,249414524 [N /mm’]
220866,6

b= tOOIIS3,538 o 249414524 [N/ mm®]

220866,6

b5 :M 2> 75 =8,154605551 [N /mm’*]

196349,6

m:w > 76:=8,154605551 [N /mm*]

196349, 6

rmzw 2> 7. =9,216990898 [N /mm’]

173717,6

Cizelge 3.12 1, degerleri

Ty = My/W, N/mm’*
Tyl = 9216995815  N/mm’
Tyy = 9216995815  N/mm’
T3 = 8,154608009  N/mm’
Toy = 7249416827  N/mm’
Ths = 7,249416827  N/mm’
The = 8,154608009  N/mm’
Ty7 = 8,154608009  N/mm’
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Asagidaki formiil ile bilesik gerilme hesaplanirsa,

os=No’ +3xr> [N/mm®] 3.1
o =\Noo +3x7° > 05=40,782760449" +3x9,216995815

o5 =15,98348365 [N /mm*]

OB = \/1 ,001704362* +3x8,154608009°

05:=14,15967185 [N /mm?]

o8 =+/0,495098592% + 3x 7,249416827

o3 =12,56611537 [N/mm’]

OB:s= \/3 8,5054102% +3x7,249416827°

o5:=40,50097218 [N /mm*]

OBs= \/25,6891 1698* +3x8,154608009°

o3 =29,31592786 [N /mm’]

o8 =+/24,81720188” +3x8,154608009°
08,=28,55497162 [N/mm’]

OB = \/40,048515782 +3x9,216995815°

o5 =43,11313781 [N/mm*]

Cizelge 3.13 de bileske moment degerleri goriilebilir.
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Cizelge 3.13 Bileske moment degerleri

o = \/662+3X’Eb2 N/mm?

OBl = 15,98348365 N/mm?*
OBy = 14,15967185 N/mm’*
oB3 = 12,56611537 N/mm?*
Opq = 40,50097218 N/mm’®
OBs = 29,31592786 N/mm’*
OBe = 28,55497162 N/mm?*
op7 = 43,11313781 N/mm’®

Boylece mile etkiyen gerilmeler analiz edildi. Elimizde diger tarihlerde diger saclar, diger
delik tipleri icin hesaplanmig Yatak Tepki kuvvetleri, Egilme Momentleri, Toplam Egilme
Momentleri, bu momentlerin mil tizerindeki Bolgesel Momentleri, op, 6p*, Gg, Ge, T, OB

degerleri vardir. Bu degerlere EK 3 den bakilabilir.

3.8 SolidWorks Programi ile o degerleri

Simdiye kadar elde edilen bileske moment degerlerini SolidWorks programui ile elde etmeye

calisirsak, Mesh kalitesi 24,7311 ayarlanarak asagidaki sonuglara ulasiriz:

Cizelge 3.14 SolidWorks Bileske moment degerleri

op1= 42,28 N/mm?’ oplo= 48,9  N/mm’
op= 42,56 N/mm?’ op20= 45,84 N/mm?
op= 34,91 N/mm? op2= 43,64 N/mm’
op= 18,78 N/mm’ opn= 19,17 N/mm?
ops= 40,26 N/mm?’ op= 19,17 N/mm?
ope= 39,28 N/mm? op= 39,28 N/mm’
op= 67,4 N/mm’ op2s= 18,78  N/mm?
ops= 21,57 N/mm’ op26= 45,15 N/mm?
OB9— 45,15 N/mm2 ORB27— 30,95 N/mm2
op10= 67,4 N/mm’ ops= 27,28 N/mm?
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OB11— 45,15 N/mm2 ORB29— 17,68 N/mm2

op1= 39,28 N/mm?’ op3= 25,00 N/mm?

OB13™— 27,78 N/mm2 OB31— 19,97 N/mm2

OB14— 52,38 N/mm2 ORB32— 25,88 N/mm2

ogis= 23,44 N/mm’ os3= 11,49 N/mm’
o= 48,9 N/mm’ opu= 33,22  N/mm’
o= 48,9 N/mm’ os3s= 31,37 N/mm’
ogig= 48,9  N/mm’

Elde edilen bu degerler milin yedinci bélgelerinde meydana gelmektedir. Goriilecegi lizere
birinci sonug 42,28 N/mm® ve bizim klasik yontemle buldugumuz sonug ise 43,11 N/mm’
degerindedir. Birbirlerine orani ise;

43,11
42,28

=1,019 gibi bir deger olup yeterince yakin degerlerdedir. Mesh kalitesi

programa ait bir 6zelliktir. Sonlu elemanlar yontemini kullanan bu gibi programlarda analizi
yapilacak parganin ayarlanan Mesh kalitesine gore von Mises olarak verecegi Bileske
gerilemeler degisiklik gostermektedir. Ornegin : Son hesap yaptigimiz durum icin og= 39,23
N/mm? olarak dérdiincii bdlgede bulunmus, fakat program ile yedinci bolgede ve 31,37
N/mm? bulunmustu. Eger Mesh degerini 13,0205 yaparsak 35,47 N/mm’ bulunur ve eger
Mesh degerini 49 yaparsak besinci bdlgede 16,39 N/mm? olarak bulunur. Dolayisiyla tam
olarak saglikl1 bir sonug elde etmek miimkiin degildir. Bu sonuglar1 su faktorler etkiler :

- Mesh degeri

- Program algoritmasi

- Pargaya gelen yiikler
Programcilikta ki gelismeler ise programin yapisin etkileyeceginden sonuglara da etki etmesi
muhtemeldir. SOyle bir drnekle daha agiklayici olabiliriz. Windows isletim sistemi yaklagik
bir milyon satirdan olusan program kodlar igerir. Dolayisiyla bu kadar fazla satirdaki bir
program hatalar igerebilir. Giin gectikge bu hatalar1 fark eden yazilimcilar yeni satirlar
ekleyip-gikararak programda iyilestirmeler yaparlar. Ornegin ilk hali ile bir hesap
yaptiginizda 19 cevrimde hesap yapsin bilgisayar, daha sonra burada bir agik fark eden
yazilimc1 bazi algoritmalar gelistirip bu c¢evrimi 5’e diislirsiin, boylece programda hesap
degisiklikleri olacagindan farkli sonuglar elde edilmesi olasilig1 vardir.
Sekil 2.5, 2.6, 2.7 den goriilebilecegi gibi parca lizerine gelen kuvvetler ¢ok diizensiz oldugu

icin art1 bolgeden eksiye ve tekrar artiya gecisler olmaktadir. Bu ise hesaplara etkiyecek ve
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kritik bolgelerde kalan moment degerleri farkli yiiklerde farkli degerler verecektir. Ornegin
birinci durum i¢in maksimum egilme momentinin olustugu nokta yedinci ve altinci bolgelere
yakindir. Fakat Ky,Kb,K¢ degerlerinden dolay1 en yiiksek egilme momenti yedinci bolgede
hesaplanmistir. Kisacasi parca iizerine gelen yiikler ve yatak konumlar1 da programdan elde

edilecek bileske moment degerlerini etkileyecektir.
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4 OMUR HESABI

EK 3 deki tablolardan goriilebilecegi gibi her farkli durum igin mil tizerindeki en yiiksek
gerilme degerleri dort, bes, alt1 ve yedinci bolgelerde olusmaktadir. Bu bolgelerdeki degerleri
kullanarak omiir degerlendirmeleri yapilacaktir. Ek 3 deki bilgiler asagidaki ¢izelgede toplu
halde gosterilirse ¢izelge 4.1 elde edilir. Ek 3 yardimi ile simdiye kadar delinmis saclarin ne
kadar siire ile yorulma mukavemet degerine etki ettigi bulunabilir. Bu degerlerde cizelge 4.4

de verilmistir.
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4.1 Genel Bilgiler

Bu bolimde Wohler diyagraminin birikimli hasara gére ¢izimi incelenecektir. Bilindigi gibi

Wahler diyagraminda birbirinden farkl: iki bolge vardir.

(¢}
A
B D
O
G2
O3 ¢ E ODp

N1 N2 N3:N*

Sekil 4.1 Wohler diyagrami (Tahrali, Saatci, 2003)

Yukaridaki sekil’e gore ;

01, 0, : Zaman mukavemeti (siireli) bolgesinde

o3=op : Siirekli mukavemet bolgesinde

Stirekli mukavemet bolgesinde N3 degeri, ¢esitli makine parcgalar1 (mil, disli cark vs.) igin,
minimum siirekli omiir degeri olarak, standartlarda belirtilmistir.

Ornegin: genel imalat ¢eliginden yapilmis mil vb. pargalar i¢in 10° dir.

Makine pargasinin farkl yiiklerle yliklenmesi durumunda Woéhler diyagrami {lizerinde esdeger
omrii bulmak i¢in ¢esitli metodlar kullanilir. Bunlarin en ¢ok kullanilant Palmgren-Miner

metodudur.
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4.2 Palmgren-Miner Denklemi

Bir makine parcasi yalniz 6, gerilmesinde calisirsa O6mrii N; olsun. o, gerilmesinde calisirsa
omrii N olsun ve bu sekilde devam etsin. Fakat bu makine parcasi o, gerilmesinde n; kadar
yani belirli bir ylik tekrar1 ¢calismistir. Makine parcalarinin farkli yiiklerdeki ¢alisma siireleri

ve bunlara karsilik gelen 6miirler asagidaki gibi olsun.

Cizelge 4.2 Yorulmada yiik tekrari

Gerilmeler C1 lo)) o3 C;
Isletmede yik | n ny ns n;
tekrart

Omiirler N, N, N; N;

Buna gore Palmgren-Miner denklemi sdyle ifade edilir (Tahrali, Dikmen, 1995) :

mom, Mok (4.1)
N1 N2 Ni

Esitligin sag tarafindaki K degeri, 0,7 < K < 2,2 arasindadir. Makine parcalarinin yorulma
kirilmalarindaki hesaplarda tavsiye edilen deger ise K=1 dir. Denklem calisma yiizdeleri géz
Oniine alinarak sOyle yazilir (Tahrali, Dikmen, 1995) :

N: Makine parcasinin toplam dmrii

C: Belirli bir yiikteki caligma ylizdesi olsun, yani bir ¢ degeri h saat ¢alismis olsun toplam

saatteki oran1 C degerini verir.

Buna gore ,

Ci=—o0 (4.2a)

veya

Ci > ni=Cix N (4.2b)

=3




m=CixN,

nm=CxxN ...
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Bunlar (4.1) denkleminde yerine yazilirsa Palmgren-Miner denklemi su hale gelir,

Cixni

Caxnz
+

N1

N2

Cixni
+...+
Ni

-1 >

Ci
— =
N1

C2
N2

Ni N

Ci 1
+_

(4.3)

Herhangi bir gerilmenin malzemede meydana getirdigi hasar, gerilmenin yiik tekrar sayisi ile

orantilidir. Bundan dolay1r degisik gerilmeler altinda c¢alisan makine pargalarinin zaman

mukavemeti veya slirekli mukavemet bolgelerinin elde edilmesi i¢in birikmis hasar goz

oniinde bulundurulmalidir.

Birikimli hasar durumunda siirekli mukavemet degeri (op veya tp) birikimsiz hasara gore elde

edilen silirekli mukavemet degerinden daha kii¢iik olmaktadir.

Buna gore Wohler

diyagraminin yeni degerlere gore diizeltilmesi gerekir (Tahrali, Dikmen, 1995) .

4.3 Siireli Mukavemet Bolgesinde Omiir Degerinin Analitik Hesab1

4.3.1 Egilme hali

Genel imalat gelikleri i¢in dalgali degisken egilme haline ait Wohler diyagrami asagidaki gibi

cizilebilir. Genel olarak egilme zorlanmalarinda opr = 0,49 x 1,5 x ok alinir. Daha ayrintili

bilgi cizelge 4.3’te verilmistir.

Cizelge 4.3 Omiir hesabr — Wohler diyagraminda kullamlacak degerler (Tahrali, Dikmen,

Dinamik Zorlanmalar
Malzene Cekme EgGilme Buralma( Torsiyocmn)
< DT oy h=lon u TD ToDT
Swtead Fevraies G- 0,45 1.3 S 0,49 o 1.5 O 0,350 1. 1T
o= 0. 41 1.7 oo O, 44 1.7 o 0.30C g 1.6To
Sermantasyon & 0,40 g 1.8 op O.41 g 1.7 o 0. 30 1. 4w
Dorame Dermir 0,25 o 1.6 oo = = 0, 3SCIyg A1 STo
Sieaciedit ) 0.30 g = = = 0.2 5 =
Acikiamalar :
Sy - WKopma Gerilmesi
S 2 Tam Dedgisken Zoranmada Sdrekii Mukavermet Dedgerri
Ortalama Gerilme (oo — 0, Gerilme Genlidi : og = o . ¥ =i
o 2 ma ks A ks

oy Dalgahy (Titresimili ) zormanmada Sdrekli Mukavemet Dederi
= O )

= MNiemann £ vWinter . CGild 1.

(o = g 2;

Tmatcs — 2 g — 2 g

Sh. 67

iy
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Og
Ok
0,9 x ok \A

B D

ON1

ON2

0,49x1,50% C E op=0,49x1,5x 0y
0

10° Ny N, 10° N

Sekil 4.2 Egilme zorlanmasinda Wohler diyagrami

Makine konstriiksiyonlarinda yiik tekrar sayisina gore genellikle,

N<10’ : Statik zorlanma bolgesi
10°<N<10° : Siireli mukavemet bolgesi
N>10° : Stirekli mukavemet bolgesi
olarak kabul edilir.

Sekil 4.2 yardimi ile oy gerilmesinin olusturdugu 6miir degeri bulunmak istenirse;

Qg

(4.4)

NN
QHD:J|

AB=0,9x0%-Om
AC=0,9x0%-0,49x1,5x O« > AC =0,165x O«
BD =log N, —log10’ > BD =log N, -3

CE =1log10° —log10’ >  CE=3
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Oyleyse (4.4) denklemi su hale doner,

0,9xOx-On_logN, -3 (4.5a)

0,165x O« 3 |
0,90 -0 m

loeNi=(=—/———  x3)+3 4.5b

gNi=( 0,165x O ) (a0

Bu son baginti genellestirilmis halde yazilmistir ve egilme zorlanmasinda siireli mukavemet
bolgesinde Omiir degerini verir.
EK 3 deki bilgiler yardimiyla delinmis olan saclarin olusturdugu op degerleri, ne kadar siire

ile bu degerlerin etki ettigi (glinliik calisma saati 8 saat) bulunabilir. Bunlar bir ¢izelgede

gosterilmek istenirse;
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Cizelge 4.4 Simdiye kadar islenmis saclarin egilme bileske moment degerleri ve bu degerlerin

ne kadar siire ile mil iizerinde etkili oldugu

OBI= 43,11313781 N/mm’ hi= 208  saat
Opo= 43,44150064 N/mm’ h,= 40  saat
Op3= 3433142946 N/mm* hy= 24 saat
OR4= 15,75175873 N/mm?> hs= 16  saat
Ops= 40,68991154 N/mm? hs= 8 saat
OR6= 39,52758332 N/mm? he= 32 saat
Op7T= 67,34344294 N/mm* h= 8 saat
Ops= 18,80653117 N/mm? he= 64  saat
OBo= 46,55446816 N/mm’ hy= 40  saat
ople=  67,34344294 N/mm* hio= 16  saat
opi=  46,55446816 N/mm’ hy = 32 saat
opp=  39,52758332 N/mm’ hiy= 16  saat
opii=  25,93436058 N/mm’ hy3= 32 saat
opl4=  55,23696748 N/mm’ his= 48  saat
opis=  20,92817471 N/mm’ hys= 48  saat
opie=  51,05953069 N/mm* his= 16  saat
opi7=  51,05953069 N/mm’ hy= 32 saat
opis=  51,05953069 N/mm* his= 48  saat
oplo=  51,05953069 N/mm* hyo= 48  saat
op=  47,38799257 N/mm’ hoo= 8 saat
op=  44,74859435 N/mm’ hy = 8 saat
opn=  16,16549889 N/mm’ hyy= 32 saat
opy=  14,4575856 N/mm’ hy3= 32 saat
ope=  39,52758332 N/mm’ hoy= 48  saat
ops= 1575175873 N/mm’ hys= 48  saat
ope=  46,55446816 N/mm’ hos= 48  saat
op=  29,65075471 N/mm* hy7= 40  saat
ops=  25,34395978 N/mm’ hog= 48  saat
opo=  14,57276423 N/mm’ hoy= 48  saat
op=  22,71643997 N/mm’ hso= 48  saat
opy=  17,03999078 N/mm* hy = 48  saat
opn=  23,72002254 N/mm’ hsy= 48  saat
opy=  8,923875283 N/mm’ hy3= 48  saat

OB34= 32,32716851 N/mm® hs4= 48 saat
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OB35= 30,13673644 N/mm’ hss= 48 saat

OBs.l 2 Besinci bolgede olusan moment bileske degeri, birinci durum. Birinci durum
ise EK 3 ve ¢izelge 4.5 ile goriilecegi iizere 1-31 Ekim tarihlerinde mili etkileyen Aliiminyum
esasli sac. Ayrica 4.2a denklemine gore hesaplamalar yapilirsa her bir durum i¢in mile etkimis

olan Egilme Bileske Moment degerlerinin toplam siire igerisindeki yiizdesi bulunabilir.

=l (420 idi.

>h

=t 5> =28 5 =0.146067416
Sh 1424

ve bu sekilde devam edersek cizelge 4.6 elde edilir.
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Cizelge 4.5 Bileske moment degerleri ve tarihler

Bileske Momentlerin L. Sacin Kalinhg1 | Sacin Hangi Tarihlerde
Olustugu Bolgeler Sacin Cinsi (mm) islendigi
OB7.1 Aliiminyum 2 1-31 EKIiM
OB7.2 St 37 0,65 10-15 KASIM
OB4.3 St 37 1 16-18 KASIM
OB4.4 Aliiminyum 1 21-22 KASIM
OB7-5 Paslanmaz Celik 1,5 24 KASIM
OB46 St 37 0,5 2-3 VE 5-6 ARALIK
OB7.7 St 37 0,8 8 ARALIK
OB4-8 Aliiminyum 1,5 9-10 VE 12-17 ARALIK
OB7.9 St 37 1 20-24 ARALIK
OB7-10 St 37 0,8 26-27 ARALIK
OB7.11 St 37 1 28-31 ARALIK
OB4.12 St 37 0,6 9-10 OCAK
OB4.13 St 37 1 11-14 OCAK
OB7-14 St 37 2 16-21 OCAK
OB4.15 St 37 23-28 OCAK
OB7-16 St 37 0,8 30-31 OCAK
OB7.17 St 37 0,8 1-4 SUBAT
OB7.18 St 37 0,8 6-11 SUBAT
OB7-19 St 37 0,8 13-18 SUBAT
OB7-20 St 37 1,2 20 SUBAT
OB721 St 37 1 21 SUBAT
OB4-22 Paslanmaz Celik 1 22-25 SUBAT
OB4.23= Paslanmaz Celik 1 1-4 MART
OB4.24= St 37 0,6 6-11 MART
OB4.25= Aliiminyum 1 13-18 MART
OB7.26= St 37 1 20-25 MART
OB4.27— St 37 1 27-31 MART
OB4.28= St 37 2,5 3-8 NISAN
OB7.29= St 37 0,6 10-15 NISAN
OB4.30= St 37 1 17-22 NISAN
OB4.31= St 37 0,5 24-29 NISAN
OB4.30= Paslanmaz 1,5 1-6 MAYIS
OB4.33= Paslanmaz 1 8-13 MAYIS
OB4.34= St 37 0,6 15-20 MAYIS
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OB4-35— St 37 2,5 22-27 MAYIS

Cizelge 4.6 Bileske momentlerin yiizde olarak etkime degerleri

ci= 0,146067416 cro= 0,033707865
c=  0,028089888 co= 0,005617978
c;=  0,016853933 c1=  0,005617978
cs=  0,011235955 c= 0,02247191

cs=  0,005617978 c3=  0,02247191

ce—  0,02247191 cy=  0,033707865
c=  0,005617978 cs=  0,033707865
cg=  0,04494382 ce= 0,033707865
co=  0,028089888 c7=  0,028089888
cio= 0,011235955 cs=  0,033707865
cii= 0,02247191 co=  0,033707865
ci= 0,011235955 c3o= 0,033707865
ci3=  0,02247191 ¢;1=  0,033707865
cis= 0,033707865 ¢32=  0,033707865
cis=  0,033707865 ¢33=  0,033707865
cie= 0,011235955 C3¢=  0,033707865
ci7= 0,02247191 C3s=  0,033707865

cis= 0,033707865

Denklem 4.5b yardimi ile her bir o degeri i¢in N degerleri bulunabilir. Boylece bir o degeri

icin karsilik gelen N degerleri ile esdeger Omiir degeri (N¢g) bulunabilir.
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Og
6,=600 N/mm’
0,9 x ;=540 N/mm?
op=0,735 x 6,=441 N/mm’
© 100 100 10° 10° N
N/

3 4 5 6

Sekil 4.3 St 60 icin Wohler diyagrami

Yukarida genel imalat ¢eligi St 60 i¢in Wohler diyagrami egilme hali icin ¢izilmistir.

0,90 -Om
logNi=(———x3)+3 4.5b
il 0,165x O« ) (4.3b)
O« =600[N]
N
On=05pi-1> O'34-1=40,50097218 [—]
mm
log N1 = (0,9><600740,50097218 ><3)+3
0,165x%600
log N1=18,13633418 bulunur ve diger gerilme degerleri icinde aymi islemler

tekrarlanirsa Cizelge 4.7 elde edilir.

Ci C Ci 1
—t—+..+—=
Nl NZ ]Vz Ne;

(4.3) denklemi

benzer olarak,

G G G _ 1 (4.6) seklinde yazilabilir.

— ettt —=
Gl 62 Gi O-es

4.3 formiilii kullanilarak N, degeri bulunursa.
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Cizelge 4.7 Her bir o degeri i¢in Omiir degerleri

(N)i=  18,13633418 (Np)1o= 18,1097593
(N)=  18,13528086 (NDao=  18,12231662
(N)s= 18,1630214 (N)a=  18,13104916
(N)s=  18,2099914 (N)p= 18,20906927
(N)s=  18,14398521 (N)a=  18,22200841
(N)s=  18,14757819 (N)y= 18,14757819
(N);=  18,04863394 (N))2s=  18,2099914
(N)s=  18,20308512 (N)e=  18,12510127
(N)o= 18,12510127 (N)y=  18,17605439
(N)1o= 18,04863394 (N)2s= 18,18730735
(N)1 = 18,12510127 (N)2o= 18,21260317
(N)i= 18,14757819 (Np)zo= 18,1938306
(N)i3= 18,1858063 (N);1= 18,20710794
(N)1=  18,09490618 (NDz= 18,19136901
(N)1s= 18,19812765 (N)3= 18,22562178
(N)1s= 18,1097593 (N)z4= 18,16870465
(Np)i= 18,1097593 (N)zs= 18,1747402

(Np1s=  18,1097593

N, =1,44231x10" ve Nis =107 bylunur. Bu deer igin o
degeri ise 4.5b formiilii ile o= 39,75108049 N/mm’ bulunur. Diger yandan 4.6 formiilii ile
6= 39,64233986 N/mm?> degeri bulunur. Buna karsilik gelen N; ¢, degeri ise 4.5b formiilii
ile N; es=1018’162353’34 olarak bulunur. Bulunan iki 6 degeri birbirine bdliintirse,

o« 39,75108049
oes  39,64233986

ve 1,002743043 bulunur. Hatirlanacagi lizere K degeri, 0,7 < K < 2,2

arasinda secilmisti (Denklem 4.1). Buna gore 1,002743043 degerinin kabul edilebilir

araliklarda oldugunu gorebiliriz. Bu ¢alismada kabul edilecek degerler ise sunlardir:

6= 39,75108049 N/mm’ ve N, =10'315205817



73

4.3.2 Esdeger Omriin Log-Log Koordinatlarda Hesab1

Daha once elde edilen Wohler diyagrami Log-Lineer grafikte elde edilmisti ve yapilan
hesaplar bu grafikten liggenlerde benzerlik metoduyla ¢ikarilmisti. Ayni hesaplar1t Log-Log
grafik lizerinde hesaplamak istersek asagidaki denkleme gore grafigin cizilmesi ve Omiir
hesaplarinin yapilmasi1 gerekmektedir. Asagidaki denklemler ve Goodman esitligi ile bu
degerler bulunabilir. Log-Log koordinatlara 6zgili kullanilan Goodman esitligi bize dalgali

degisken zorlanma tiirli etkidigi i¢in gerekli olacaktir.

Goodman esitligi : 9¢ 1004
Oaq Ok
os=AxN"” 4.7)
logo.—logos
=8 TeY (4.8)
log Na—log N»
OD
A=
Ny (4.9)
Ni= (e (4.10)
A
0.=0,9% 0% (4.11)
or=0p=0,49x1,5x 0% (4.12)
Na=10 N»=10° oa=540] NZ] o»=0p=44][ NZ]
mm mm

B=-0,02931839 A=661,2244898

Yukaridaki degerlere gore yeni N degerlerimiz asagidaki ¢izelge 4.8 ve 4.9 gibi olacaktir.
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Cizelge 4.8 Log-Log koordinatlarda 6miir degerleri

Ni= 7,25757E+40 Nio= 3,40611E+40
Ny= 7,04109E+40 Noo= 4,86019E+40
Ns= 1,57651E+41 Noi= 6,23609E+40
Ny= 6,43606E+41 Noor= 6,25743E+41
Ns= 9,05004E+40 Nos= 9,30647E+41
Ne= 1,00431E+41 Nog= 1,00431E+41
N7= 6,32958E+39 Nos= 6,43606E+41
Ng= 5,21555E+41 Nos= 5,26133E+40
No= 5,26133E+40 No7= 2,31667E+41
Nio= 6,32958E+39 Nog= 3,24065E+41
Nii= 5,26133E+40 Noo= 6,97095E+41
Ni= 1,00431E+41 Nso= 3,94232E+41
Nj3= 3,09821E+41 N3 = 5,89425E+41
Nig= 2,246 73E+40 Nsp= 3,66081E+41
Nis= 4,48821E+41 Ns;3= 1,04055E+42
Nig= 3,40611E+40 Ns34= 1,8637E+41

Ni7= 3,40611E+40 Nss= 2,22806E+41

Nig= 3,40611E+40

4.3 denklemini g6z oOniine alarak N degeri Neg= 7,447)(1040 ve N; = 40,871997 olarak
bulunur. Ayrica 4.9 formiiliinde Nes degeri kullanilirsa 6e= 41,883963 N/mm?® olarak

bulunur.
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Cizelge 4.9 Log-Log koordinatlarda Logaritmik 6miir degerleri

(N)1= 40,8608 (N 19= 40,5323
(Np)2= 40,8476 (N)20= 40,6867
(Ny)s= 41,1977 (Np21= 40,7949
(N)4= 41,8086 (N)22= 41,7964
(N))s= 40,9567 (Np)23= 41,9688
(N)e= 41,0019 (N))24= 41,0019
(Np)7= 39,8014 (Np)2s= 41,8086
(N)s= 41,7173 (N)26= 40,7211
(Np)o= 40,7211 (Np)27= 41,3649
(N)1o= 39,8014 (N))2s= 41,5106
(N)i= 40,7211 (Np)2o= 41,8433
(N)12= 41,0019 (N)30= 41,5958
(N)1i3= 41,4911 (N)31= 41,7704
(N) 1= 40,3516 (N))z2= 41,5636
(N)15= 41,6521 (N))33= 42,0173
(N)16= 40,5323 (N)3s= 41,2704
(N)17= 40,5323 (Np)3s= 41,3479
(N 15= 40,5323

4.3.3 Non-Lineer Kiimiilatif Hasar Teorileri

Palmgren-Miner denklemi bazi malzemelerin deneysel sonuglariyla yaklasik olarak
uyusmasina ragmen, genelde hasar1 tanimlamak icin yetersiz bir temeldir. Palmgren-Miner
denklemindeki bu eksikligin bir nedeni, denklemde uygulanan gerilmelerin sirasinin yorulma
Omriine hicbir etkisinin olmadiginin diisiiniilmesidir. Baska bir deyisle, eger o,, o, ve o, gibi
i¢ gerilme seviyesi ve 6, > 6, > 6. oldugu varsayilirsa, Miner denklemi yiiksek gerilme olan
o, 'min ilk 6nce veya en son uygulanmasi arasinda higbir fark olmayacagini ima etmektedir.
Buna ragmen testler, malzeme iizerinde yiiksek gerilmenin 6nce uygulanmasinin daha biiyiik
bir hasar etkisi, malzeme iizerinde diisiik gerilmenin O6nce uygulanmasinin ise yararl bir

gerilme sertlesmesi etkisi olusturabilecegini gostermektedir (Saatci, 2002).



Gerilme § ——

Eger Palmgren-Miner lineer hasar teorisi hasar orani D'nin ¢evrim oram n/N'min bir
fonksiyonu olacak sekilde ¢izimlendirilirse, sonug Sekil 4.5'de 2 numarali egriyle gosterilen
diiz cizgi olur. Sekil 4.5, Sekil 4.4'deki gerilme .seviyeleri i¢in ¢izilmistir. Buna ragmen,
deneysel sonuclarin dikkatle incelenmesine dayanarak, yorulma hasari sik sik Sekil 4.5'de I ve
3 nolu egrilerle gosterildigi gibi non-lineer olarak birikir. Ayrica deneysel kanitlar gosterir ki,
Sekil 4.5 gibi bir diyagramdaki hasar egrileri ¢evrimli gerilme genlik seviyelerinin bir
fonksiyonudur. (Diisiik egriler diisiik gerilme seviyelerine tekabiil ederek) Boylece, Sekil
4.5'de, 1. egri 2. egriden daha yiiksek bir gerilme seviyesine tekabiil edecek ve 2. egri ise 3.
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L }

Cevrim adedi A ————w~

Sekil 4.4 Yorulma dayanimi-Cevrim iligkisi (Marin,1966)

egriden daha yiiksek bir gerilme seviyesine tekabiil edecektir (Saat¢i, 2002).

Sekil 4.5 Yorulma hasari ve ¢cevrim orani arasindaki iliski (Marin,1966)
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1 ve 3 nolu egrilerin anlamin1 vurgulamak ig¢in, 0,4'lik bir hasar orani Palmgren-Miner
teorisinin Onceden haber verdigi iizere n/N = 0,4'liikk bir ¢evrim oraninda olusacaktir, ancak
ayni ¢evrim oram gergekte 1. egri sartlarinda 0,6'lik bir hasar oran1 veya 3. egri sartlarinda
0,25'1ik bir hasar orani olusturacaktir. Bagka bir deyisle, ayn1 hasar orami igin, o,
gerilmesinden daha yiiksek bir gerilme olan o}, gerilmesinde yiiklemek daha diisiik bir ¢evrim
oran1 n/N 'ye (veya daha kisa 0mre), o, gerilmesinden daha diisiikk bir gerilme olan o,
gerilmesinde yiiklemek ise daha yiliksek bir ¢evrim orant n/N 'ye (veya daha uzun omre)
gotiirlir. Sekil 4.5'deki egrilerle gosterilen bu gozlemler deneylerle dogrulanmigstir. Kiimiilatif
hasar1 yorumlayabilmek i¢in Sekil 4.5'de gosterildigi gibi gerilmelerin uygulanig sirasinin
etkisini de hesaba katan bir takim metotlar ileri siiriilmiistiir Asir1 yiiklemenin hasar etkisini
hesaba katan yani hasar ve ¢evrim oran1 arasindaki non-lineer iliskiyi vurgulayan bu teorilerin

sinanmasi, bunlarin karmasik oldugunu gostermistir (Saatgi, 2002).

4.3.4 Corten-Dolan Kiimiilatif Hasar Teorisi

Corten-Dolan kiimiilatif hasar teorisi en azindan nitelik bakimindan bilgilerle iyi desteklenmis
alt1 kabule dayanir. Bu kabuller (Saatci, 2002):

1- Bir ¢ekirdeklerime periyodu (belki de kii¢iik sayidaki ¢cevrim adedinde) kalic1 yorulma
hasarinin baglamasina yol agabilir.

2

I¢ yapida bastan basa olusan hasarli ¢ekirdeklerin sayis1 gerilme arttikca artar.
3- Verilen bir gerilme genliginde ¢evrim sayisi arttik¢a hasar da artan bir oranda yayilir.
4- Gerilme arttik¢a, ¢cevrim basina diisen hasar oram artar.

5

Verilen bir i¢ yap1 i¢inde kirilmayr meydana getiren toplam hasar tiim uygulanabilir
gerilme durumlari i¢in sabittir.

6- Ilk hasar1 meydana getiren minimum gerilmeden daha diisiik gerilmelerde de hasar
yayllmaya devam edecektir.
Corten ve Dolan 'in hipotezinin gelisimini basite indirgemek i¢in, Corten ve Dolan baglangic
olarak ¢ekirdeklenme periyodunun (baslangi¢ periyodu) 0 olmasini kabul etmislerdir.
N'=0
Burada N' ¢ekirdek hasarinin olusmasi i¢in gereken ¢ gerilme seviyesindeki ¢evrim adedidir.
Bundan sonra, g¢ekirdek bagina hasar ve uygulanan g¢evrimler arasinda bir giic-kanunu
iliskisinin var oldugu farz edilmistir (Saatci, 2002).
D=m.D'=m.r.N*

Burada, D : toplam yorulma hasar1
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m  : hasarli ¢ekirdek sayisi

D' :¢ekirdek basina diisen hasar

r : hasar yayilma oraninin katsayisi (gerilme seviyesinin bir fonksiyonudur)
N : hasara tekabiil eden gerilme ¢evrimlerinin sayisi
a : hasar yayilma {issii

Bu teoriyi agiklayabilmek i¢in, Sekil 4.6'da gosterildigi gibi blok ¢evrimler olarak basit bir
iki-seviyeli ¢evrimli gerilme hali uygulanmistir. Asagidaki agiklamalar Sekil 4.6'dan

yazilabilir (Saatgi, 2002) :

Gi : yiiksek gerilme genligi

(o)) : diisiik gerilme genligi

n; : tekrarlayan her bloktaki toplam ¢evrim adedi

c : yuksek gerilme seviyesi c;'de hedeflenen n; ¢evrimlerinin orani
3
Fy [q P
&

\J \
U U\ LU_T_'u. _d,r
g

Sekil 4.6 Corten-Dolan kiimiilatif hasar teorisinin fikirlerini ilerletebilmek i¢in kullanilan
basit bir-iki seviyeli ¢evrimli gerilme spektrumu (Collins,1993)

Sekil 4.6'da bir blogunun gosterildigi gibi tekrarlayan bir gerilme spektrumu blogunun
Uygulanmasinda, gerilme seviyesinin periyodik olarak o,'den o,'ye ve tekrar o;'e degismesi
Sekil 4.7'de kesik cizgilerle isaret edildigi gibi bir hasar diyagraminda tasvir edilebilir (Saatci,
2002).
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0.5

o

tewrimler

Sekil 4.7 Corten-Dolan teorisine gore iki degisik gerilme seviyesinin hasar-¢evrim diyagrami
(Collins, 1993)

Bu fikirleri ve heniiz simdi verilmis olan varsayimlar1 kullanarak Corten ve Dolan bir¢ok
degisik tekrarlayan gerilme seviyesi bloklar1 i¢cin omiir hesaplarin1 veren soyle bir ifade

gelistirmislerdir (Saatci, 2002):

Nes = M (4.13)

o o oi
ci+cax (—2)”1 +c3% (—3)"’ Fotaix ()
o1 ol o1

Burada, Nes : diizensiz inip ¢ikmaya zorlanan gerilme genligi hali sartlan altindaki
Hasara kadar gecen toplam ¢evrim adedi

d :malzeme sabiti

N; : en yiiksek gerilme genligi ¢,'deki hasara kadar olan 6miir

C1,C2.. Cj : sirastyla 6y, G »,..., 6 ; gerilmelerindeki oranlar
Deneysel bir deger olan d, ilgilenilen her malzeme i¢in elde edilmelidir. Corten ve Dolan'in
testlerinde kullandiklar ¢elik malzeme (Brite Basic alasimi gelik tel, 0,05 inch ¢apinda) i¢in d
degeri 6,2 ile 6,9 arasinda degismis, orta yol olarak d = 6,57 c¢ikarmisti. Kullandiklari
aliminyum alagim (7075-T6) ise d =6,0 'lik bir ortalama deger ¢ikarmistir.
Marin'in teorisiyle karsilastirmak igin, (4.13) denklemini asagidaki gibi degisik bir formda
dile getirmek uygun olacaktir (Saatci, 2002):
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ni n2 O2 (M (O3 iy Oiva _
(E)Jr(ﬁ)x(;) +(N1) (m) +'"+(N1) (m) 1 (4.14)

4.3.5 Marin Kiimiilatif Hasar Teorisi

Marin'in kiimiilatif hasar teorisi, ¢evrim oraninin bir fonksiyonu olan hasar ile hasar
birikimine bagli olan o-N egrisindeki degisikliklerin arasindaki iliskinin géz Oniinde
tutulmasina dayanir. Test sonuglarina dayanan ve Sekil 4.8'de gosterilen hasar-¢evrim orant
iliskisini .kullanarak bunlara karsilik gelen hasar egrileri Sekil 4.9'da gosterildigi gibi elde
edilebilir. Sekil 4.9'daki egrileri tayin edebilmek igin, Sekil 4.8'deki D = 0,4 degerine karsilik
gelen yatay cizgiyi ele alalim. Bu ¢izginin hasar egrileriyle kesigmesi bir dizi ¢ degerine
tekabiil eden bir dizi n/N degeri verir. Bu n/N ve ¢ degerleriyle, Sekil 4.9'da gosterildigi gibi
D = 0,4 i¢in hasar egrisi ¢izilebilir: Bagka bir deyisle, Sekil 4.8'teki 1 'den 5 'e kadar olan
noktalar, Sekil 4.9' daki 1 'den 5 'e kadar olan noktalara karsilik gelir. Bagka hasar egrileri de
benzer olarak Sekil 4.9 'dan elde edilebilir. Sekil 4.9 'a dayanarak, asir1 yiiklemenin yorulma
hasan iizerindeki etkisi artik acik olarak tanimlanabilir. Ornek olarak, ¢ , gerilme seviyesinde
n, ¢evrim igin yliklemek, referans gerilme ¢ ; 'de n; ¢evrim veya o5 gerilmesinde ns ¢evrim
yiiklemeyle denktir (Saatgi, 2002).

o -N diyagramindaki sabit hasar ¢izgileri kavrami direkt olarak herhangi bir gerilme seviyesi
o; 'deki n; ¢evrimin olusturdugu hasarin o; gerilme seviyesinde n;(n;,ny,ns,...,n; 'lerin hepsi
sabit hasar egrisinde birer noktadirlar) ¢evrim adedininkine tamamen denk oldugu gézlemine
ulastirir. Bundan dolayi, gercek gerilme seviyesi o; 'deki n; ¢gevrimlik isletmenin olusturacagi
hasarla ayni hasar1 olusturacak bir referans gerilme seviyesinde denk.bir ¢evrim adedi bulmak
miimkiin olur. Bu fikri kullanarak Marin su ifadeyi gelistirmistir (Saatci, 2002):

Yiiksek gerilme o, 'nin 6, 'e gore daha ¢ok hasar etkisi oldugundan, referans gerilme o, 'deki

denk gerilme ¢evrimi adedi nye, n, 'den biiyliktiir. Bunun i¢in su farz edilecektir:
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Sekil 4.8 Hasar-Cevrim orani iliskisi

Sekil 4.9 Hasar egrilerinin mukayesesi
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On

) (4.15)

o2, o3,
n2e=n2X(—)" ,m3e = n3x(—)",..., lne = na X (
ol ol ol

(4.15) denkleminde 6,> o, igin, eger y>I ise (62/1)” > 1 olur. Bunun anlami, biiylik hasar asiri
yiikleme tarafindan iiretildiginden dolay1 6,e , o, den biiyiiktiir (Marin, 1966).
Degisik gerilme seviyeleri i¢in referans gerilme o, ’e dayali harcanan 6miir kesirleri sunlardir

(Saatei, 2002):

Re=2E  R.= (4.16)

Omiir oranlar1 R 'lerin toplaminin 1 'e esit olmasi gerekir. Yani (4.16) denkleminden,

Ri+R2+R3+. .+ Rn=1 (417)
veya,
ni N2e n3e+'”+nne:1 (418)

E N1 N Ni
(4.15) denklemindeki n degerleri (4.18) denkleminde yerlerine yazilirsa:

Nn On
X
Nl) ((71

ni nz2 (o] y ﬁ % 2)’ v_
(F G ) (> () ) =1 (4.19)

o-N iliskisinin matematiksel ifadesiyle, d denklemi artik her bir gerilme seviyesinin ¢evrim
orani terimleriyle ifade edilebilir. Marin ifadesinin ileri gelistirmesinde, asagidaki denklem

formuyla o-N egrisine yeterli derecede yaklasilabildigi farz edilmistir (Saatgi, 2002).

1

O X N; =qi (420)

(4.20) denklemini o, ve o gerilmeleri i¢in uygulayalim:

1 1

o1x Ni* = q ve oax Nat = q (4.21)
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4.21 denkleminden,
Naoxo2' = Nixor' (4.22)

benzer olarak,

Nux o = Nixor' (4.23)

(4.19) denklemindeki N», N3, ..., N; degerlerini (4.22) ve (4.23) denklemlerinde agiklananlarla

degistirdigimizde,

ni n2 o2 ns O3 ni Oi

—)+ ()X () + () x (=) +...+ (—)x(—) =1 4.24
(Nl) (Nz) (m) (N3) (m) (M) (m) (4.24)
g=y—x (4.25)

Eger q = 0 yani y = x olursa, (4.24) denkleminin Miner 'in hipotezine indirgenecegini not
etmek ilging olacaktir (Collins, 1993).

Baska bir yontem kullanan Corten ve Dolan 'da (4.24) denklemini elde etmistir. Eger (4.14)
denkleminde verilen Corten-Dolan ifadesindeki d iissii 4.19 'da gosterilen Marin'in
bagintisindaki y dissiine esit yapilabilirse, iki sonucun da tamamen ayni oldugunu
gozlemleyebiliriz. Corten-Dolan 'm d degerini 6,57 olarak buldugu bir onceki konuda
belirtilmisti (Saatci, 2002).

Bunun ardindan, eger malzeme sabiti q ve malzeme icin ellenmemis tam degisken yiikleme
durumuna ait 6-N egrileri bilinirse, (4.24) degisik gerilme seviyelerinde yiiklemenin yorulma
omriine olan etkisini tayin etmede kullanilabilir. Eger bilinen bir spektrum altindaki
isletmeden sonra verilen bir 6; gerilme seviyesinde kalan omiirle ilgilenilirse, (4.24) denklemi

n; i¢in ¢oziilerek elde edilebilir (Saatgi, 2002):

Ni—l)X( o

ni o1 n2 (o) ni-1 Oi-1
nir=Nix| (1 -——)x(—)! —(—)x(—) —...—
{( Nl) (O'i) (Nz) ((71) ( ;

)q} (4.26)

Burada, n;j: o; gerilme seviyesinde n; ¢evrim, o, gerilme seviyesinde n, ¢evrim,..., Gi
gerilme seviyesinde n;.; ¢evrim uygulandiktan sonra o; gerilme seviyesinde yapilabilecek

cevrim adedi, (baska bir deyisle kalan 6miir) (Saatgi, 2002).
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4.3.6 Non-Lineer Hasar Teorilerine Gore Yapilan Hesaplar

Corten-Dolan yontemini kullanacak olursak; 4.13 denklemi ve d = 6,57 deneysel sabiti ile
birlikte kullanilirsa Log-Lineer koordinatlara gore bulunan N degeri Ne$=1,53128x1018
olarak bulunur, buna denk gelen N; o degeri ise N; = 18,18505423 olur. Log-Log
koordinatlar icin ayn1 hesaplamalar yapilacak olursa, Nes= 8,1424x10* olarak bulunur, buna

denk gelen N; ¢ degeri ise N;e= 40,91075251 olur.

Marin yontemini kullanirsak ; 4.22 denklemi yardimiyla su denklemi yazabiliriz:

o log N2—1log N1
logosi—logos

Log-Lineer koordinatlarda hesaplama yaparsak x= 2,82718 bulunur ve 4.25 denkleminden
q= 3,74282 bulunur ve buna gore hesaplamalar yapilirsa, 4.24 denklemi yardimiyla otuz
besinci ¢evrimde kirilma olacagini gorebiliriz. 4.26 denklemi ile n3;s ; degeri nss ;
=4,79476x10"° bulunur ve Neg= ny+...+n34 +n3s; ile Neg= 1,52805x10"® ve N, .= 18,18413695
olarak bulunur. Log-Log koordinatlara gore yapilan hesaplamalarda q= -27,5383 bulunur.
Fakat normalde burada “n” degerleri bize kirilma olmayacagini soyler. Dolayisiyla 4.24
denkleminin verdigi deger sifirdan kiigiiktiir. Biz ise “n” degerlerimizi belirli bir katsay1 ile
carpip denklemdeki esitligi bir degerinden biiyiik veya esit yapariz. 4.26 denklemi ile N
degeri Nes= 5,69794x10* olarak bulunur. Cizelge 4.10 yardimiyla biitiin degerleri toplu halde

gorebiliriz.
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Cizelge 4.10 Esdeger omiir degerleri

Log-Lineer 4. Bolge

Log-Log 4. Bolge

Palmgren-Miner

Palmgren-Miner

C/N degerleriile C/o degerleri ile

Nes=1,44231x10"® Nes=1,45329x10"*[Nes=  7,44727x10%
Corten-Dolan Corten-Dolan
Nes=1,53128x10"® Nes=  8,1424x10%
Marin Marin
Nes=1,52805x10"* Nes=  5,69794x10%
Log-Lineer 5. Bolge Log-Log S. Bolge
Palmgren-Miner Palmgren-Miner
C/N degerleriile C/o degerleri ile
Nes=2,74556x10'® Nes=2,9955 x10'® [Nes=  3,80734x10%
Corten-Dolan Corten-Dolan
Nes=1,62492x10"* Nes=  3,20351x10*
Marin Marin
Nes=1,03972x10"* Nes=  4,01028x10"
Log-Lineer 6. Bolge Log-Log 6. Bolge
Palmgren-Miner Palmgren-Miner
C/N degerleriile C/o degerleri ile
Nes=3,73532x10'® Nes=5,17737x10" [Nes=  4,62068x10*
Corten-Dolan Corten-Dolan
Nes=2,39367x10'® Nes=  1,12351x10%
Marin Marin
Nes=1,43365x10"* Nes=  2,04325 x10*
Log-Lineer 7. Bolge Log-Log 7. Bolge
Palmgren-Miner Palmgren-Miner
C/N degerleriile C/o degerleri ile
Nes=1,38477x10'® Nes=3,56546x10" [Nes=  5,67774x10**
Corten-Dolan Corten-Dolan
Nes=9,60566x10'7 Nes=  6,31541x10%°
Marin Marin
Nes=5,64437x10"7 Nes=  1,37842x10%
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4.4 Normal Dagilim Fonksiyonu

Gauss-Laplace fonksiyonu olarak bilinen bu dagilimin yogunluk fonksiyonu, x genel

bir degisken olmak {izere, su sekildedir (Tahrali, Dikmen, 1995):

x exp[— (x=%)°

1
F = %5,

] (4.27)

Bu fonksiyon z standart degiskenine gore yazilirsa, yani

_G-®)
St

doniistimii yapilirsa,

2
f(z2)= \/;_ X exp[—%] seklinde bir fonksiyon elde edilir.
V4

Buna gore, herhangi bir a degeri i¢in,

a—x

denirse,

x degiskeninin a dan biiyiik olma ihtimali  P(x>a) = P(z>z,) = a seklinde ifade edilebilir.
Burada o, Sekil 4.10 da gosterilen tarali alandir, a nin Z, ya bagh degerleri ¢izelge 4.11 da
verilmigtir (Tahrali, Dikmen, 1995).

Sekil 4.10 daki egrinin altinda kalan alanin 1 oldugu diisiiniiliirse, ise yaramama ve giivenirlik

degerleri;

Tf(z)xdz=F:1—a

j f(2)xdz=R=a seklinde bulunabilir (Sekil 4.11).

A £ 0x)

—/

Sekil 4.10 Dagilim fonksiyonu (Tahrali, Dikmen, 1995)
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Sekil 4.11 Birikimli dagilim fonksiyonu (Tahrali, Dikmen, 1995)

Z, bagintisi a ya gore yazilirsa,

a=X+ZzZaxSx elde edilir. Buna gore z, = +1
alanin % 68,26 sidir. Bu deger

Zo==+2i¢in % 95,44 ,

Zoa=+3 " % 99,865 tir.

degerleri arasinda kalan alan, biitlin

Bu durumda pratikte Za nin sinirlar1 - 3  alinarak hesap kolaylig1 saglanir. (Sadece %0,135

lik bir alan hesap dis1 kalmis olur.). Boylece pratikte, normal dagilim i¢in x  in maksimum

ve minimum degerleri,

Xmax = X +3 %X Sx Ve Xmin =X —3%X Sk

seklindedir. Buna gore ortalama ve standart sapma degerleri,

_ X max+ X min X max— X min
X =—- Si=—— —

5 5 olarak bulunur (Sekil 4.12)

AT

|
W
4
W
)
X

\

/

X

:

1] —
X
;

1

X

Sekil 4.12 Zo ’nin sinirlandirilmasi (Tahrali, Dikmen, 1995)

x degiskeni, makine miihendisliginde; gerilme ( o veya 1), Omiir vs. degerleri olabilir.

Degisken gerilme oldugu takdirde :
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==Y o (4.28)

o= [(F- )] @29

(o) = ﬁexp[—%] (4.30)
T 0;5 4.31)

N=13w, (4.32)

n s
y (Ni— Ny
Sv=1/(-L——) (4.33)
n—1

_ 1 _(N-N)’

/e )_SNXJZGX [ 25V ] (439)
N-N

Zo==c (4.35)

Genellikle 0miir degerlerinin logaritmasi, bir normal dagilim gosterir. Bu durumda hesaplar
asagidaki tarzda yapilir.

Gelisigiizel degisken x in logaritmasi x; normal bir dagilim gosterirse, x in dagilimina
"Logaritmik Normal Dagilim" denir. Bu dagilimin ortalamasi ve standart sapmasi, genel bir

degisken i¢in, su sekildedir (Tahrali, Dikmen, 1995).
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X-=>' X (4.36)

Se=A|(E=—) (4.37)

x ; normal bir dagilim gosterdiginden, islemler normal dagilima gore yapilir, (bkz. Sekil 4.13)

Omiir i¢in x ; yerine N, konur.

AT (.}

Sekil 4.13 Dagilim fonksiyonu (Logaritmik) (Tahrali, Dikmen, 1995)

Cizelge 4.11 Normal dagilim fonksiyonu (Tahrali, Dikmen, 1995)

Zo. | 00 01 02 03 04 05 06 07 08 09
0,0 |,5000 |.4960 | 4920 | 4880 | 4840 | 4801 | 4761 | 4721 | 4681 | 4641
0,1 | 4802 | 4562 | 4522 | 4483 | 4443 | 4404 | 4384 | 4325 | .4286 | 4247
0,2 |.4207 | ,4168 | ,4129 | 4000 | 4052 | 4013 | ,3974 | ,3936 | ,3897 | ,3859
0,3 |.3821 |,3783 | .,3745 | ,3707 | 3669 | 3632 | ,3594 | ,3557 | ,3520 | 3483
0.4 |,3448 | ,3409 | ,3372 | ,3336 | ,3300 | ,3264 | ,3228 | 3192 | ,3156 | ,3121
0,5 |,3085 | ,3050 |.3015 | 2981 | 2046 | 2012 | 2877 | 2843 | 2810 | 2776
0,6 |.2743 | 2709 | .2876 | 2643 | 2611 | ,2578 | .2546 | 2514 | .2483 | .2451
0.7 |.2420 | 2389 | 2358 | ,2327 | 2206 | 2266 | .2236 | ,2206 | 2177 | 2148
0,8 |.,2119 | 2000 |,2081 |,2033 | 2005 | ,1977 | .,1949 | ,1922 | .1804 | ,1867
0.9 |.1841 | 1814 | 1788 | 1762 | .1736 | 1711 | ,1685 | .1660 | .1635 | .1611
1,0 |.1587 | .1562 | .1539 | 1515 | .1492 | 1469 | .1446 | 11423 | .1401 | 11379
1,4 | ,1357 | ,1335 | 1314 | 1202 | 1271 | 1251 | ,1230 | ,1210 | ,1190 | ,1170
1,2 |,1151 | ,1131 | ,1112 | ,1093 | ,1075 | ,1056 | ,1038 | ,1020 | ,7003 | ,0085
1,3 | ,0068 | 0851 |,0934 |.0918 | 0901 |.0885 | ,0869 | 0853 | 0838 | 0823
1,4 | ,0808 |,0793 | ,0778 | 0764 | 0749 | ,0735 | 0721 | .0708 | .0694 | 0681
1,5 | 0668 | 0655 | 0643 | 0630 | 0818 | 0606 | 0504 | 0582 | 0571 | 0559
16 |,0548 | ,0537 | 0526 |,0516 | ,0505 | ,0495 | ,0485 | ,0475 | ,0465 | 0455
1,7 | 0446 | 0436 | 0427 |.0418 | 0409 | .0401 | 0392 | 0384 | 0375 | .0367
1,8 |,0359 |,0351 | ,0344 |,0336 | 0329 |,0322 | 0314 | ,0307 | ,0301 | ,0294
1,9 |,0287 |,0281 | 0274 |.0268 | ,0262 | 0256 | 0250 | ,0244 | 0239 | 0233
20 |.0228 | 0222 | 0217 | ,0212 | ,0207 | ,0202 | ,0197 | ,0192 | ,0188 | 0183
21 |.,0179 | 0174 | 0170 | 0166 | 0162 | 0158 | 0154 | 0150 | 0146 | 0143
22 |.,0139 | ,0136 |,0132 |.0129 | .0125 | 0122 | ,0119 | ,0116 | ,0113 | ,0110
23 |,0107 | ,0104 | ,0102 |,0099 | 0096 |,0094 | 0001 | 0089 {,0087 | 0084
24 |,0082 | 0080 |,0078 |.0075 |,0073 |,0071 | ,0069 | ,0068 | 0086 | 0064
25 |.0062 | 0080 | .0059 |.0057 | .0055 |,0054 | 0052 | ,0051 | 0049 | 0048
26 |.0047 | ,0045 | 0044 |,0043 | 0041 |,0040 | 0039 |,0038 | 0037 | .0036
2,7 |.,0035 | 0034 | ,0033 |,0032 | 0031 |,0030 | 0029 |,0028 | 0027 |.0026
28 |.0026 | 0025 | .0024 |,0023 | 0023 | 0022 | 0021 |,0020 | ,0020 | .0019
29 | .0019 | .0018 | .,0017 | ,0017 | .0016 | 0016 | .0015 | .0015 | .0014 | .0014
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) K 2 3 ) 5 B ¥ Y
[.07135 | 0°968 | .0°687 | .0°483 | .0°337 | .0°233 | .0°159 | .0°108 | .0°723 | .0%481
— [.0317 | .0°207 | .0*133 | .0%854 | .0°541 | .0°340 | .0°211 | .0°130 | .0°793 | .0°479
[ .0°287 | .0°170 | .07996 | .07579 | .07333 | .07190 | .07107 | .0°599 | .0°332 | .05182 |
1 .0°987 | .0°530 | .0°282 | .0°149 | .0™°78 | .0"°40 | .0™20 | .0°10 | .0"'52 | .0"'26
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5 GUVENIRLIK DEGERLENDIRMELERI

Bu boliimde daha 6nceki boliimlerde elde edilen Bileske Gerilme degerlerinin glivenirligi

hesap edilecektir. c degeri asagidaki formiil ile hesap edilirse;

P < (CiXO‘ij (5.1)

o =1,1339309 [N/mm’ ]

(4.29) Formiilii yardimi ile standart sapma degeri,

So=39,31680451 bulunur.

Palmgren-Miner teorisi i¢in kabul edilen 6.~ 39,75108049 [N/mm?] degeri ile (4.31) formiilii
ile Z degeri, Z=0,9822047 ve Cizelge 4.11 ile Za=0,1629709 ve G=1- Za

G=0,8370291 bulunur.

Ayrica bulunan diger o~ 39,64233986 [N/mm?] degeri i¢in Z degeri, Z= 0,9794389 ve
Cizelge 4.11 ile Zo= 0,1636403 ve G=1- Za i¢in

G=0,8363597 bulunur.

Log-Log koordinatlar i¢in (4.7) formiilii ile o5 degeri 6.,—=41,883963 [N/mm?] olarak bulunur
ve ayni hesaplar1 yaparsak, Z= 1,0364533 ve Zo= 0,1500157 , G= 0,8499843 degerleri
bulunur. Ayrica ayni sekilde N¢g degerleri igin giivenirlik hesaplamalar: yapilirsa Cizelge 5.1
elde edilir. Bu ¢izelgede Palmgren-Miner i¢in Log-Lineer koordinatlarda iki farkli glivenirlik
degerinin bulunmas1 (4.3), (4.6), (4.5b) formiillerinden gelen iki farkli oo  ve N

degerlerinden kaynaklanmaktadir.
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Cizelge 5.1 o ve Ng degerleri i¢in giivenirlik degerleri

Giivenirlik 4. Bolge oG

Giivenirlik 5. Bolge 6G

Palmgren-Miner C/0 degeri ile 0,8364

Palmgren-Miner C/N degeri

0,837
ile
Palmgren-Miner Log-Log 0,85
Corten-Dolan Log-Lineer  0,8316
Corten-Dolan Log-Log 0,8493
Marin Log-Lineer 0,8318
Marin Log-Log 0,8519

Palmgren-Miner C/0 degeri ile 0,8222

Palmgren-Miner C/N degeri

0,8326

ile
Palmgren-Miner Log-Log  0,9276
Corten-Dolan Log-Lineer  0,8867
Corten-Dolan Log-Log 0,8335
Marin Log-Lineer 0,9217
Marin Log-Log 0,8319

Giivenirlik 6. Bolge oG

Giivenirlik 7. Bolge 6G

Palmgren-Miner C/0 degeri ile 0,7863

Palmgren-Miner C/N degeri
. 0,8347
ile

Palmgren-Miner Log-Log 0,945
Corten-Dolan Log-Lineer 00,8882
Corten-Dolan Log-Log 0,865
Marin Log-Lineer 0,9329

Marin Log-Log 0,8607

Palmgren-Miner C/0 degeri ile 0,75

Palmgren-Miner C/N degeri

0,8482

ile
Palmgren-Miner Log-Log 00,9483
Corten-Dolan Log-Lineer 00,8782
Corten-Dolan Log-Log 0,8752
Marin Log-Lineer 0,9139
Marin Log-Log 0,8697
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Cizelge 5.1 oes ve Nes degerleri icin glivenirlik degerleri(devam)

Giivenirlik 4. Bolge NesG

Giivenirlik 5. Bolge NesG

Palmgren-Miner C/0 degeri ile 0,8388

Palmgren-Miner C/N degeri

0,8369

ile
Palmgren-Miner Log-Log  0,5685
Corten-Dolan Log-Lineer  0,8518
Corten-Dolan Log-Log 0,5756
Marin Log-Lineer 0,8512
Marin Log-Log 0,5507

Palmgren-Miner C/0 degeri ile 0,83618

Palmgren-Miner C/N degeri

0,8145

ile
Palmgren-Miner Log-Log 0,49329
Corten-Dolan Log-Lineer  0,69769
Corten-Dolan Log-Log  0,50541
Marin Log-Lineer 0,62583
Marin Log-Log 0,50846

Giivenirlik 6. Bolge NesG

Giivenirlik 7. Bolge NesG

Palmgren-Miner C/0 degeri ile 0,8262

Palmgren-Miner C/N degeri
1 0,7486
ile

Palmgren-Miner Log-Log  0,4975
Corten-Dolan Log-Lineer  0,6627
Corten-Dolan Log-Log 0,4975
Marin Log-Lineer 0,5951
Marin Log-Log 0,4975

Palmgren-Miner C/0 degeri ile 0,78109

Palmgren-Miner C/N degeri

0,61336

ile
Palmgren-Miner Log-Log  0,49775
Corten-Dolan Log-Lineer 0,57656
Corten-Dolan Log-Log  0,49775
Marin Log-Lineer 0,54162
Marin Log-Log 0,49775
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6 VOLAN HESAPLARI

Sekil 6.1 'de bir Eksantrik Presin basit bir semas1 gosterilmistir, e eksantrikligindeki mil, iizerine
takilmig ve bir motordan hareket alan Volan vasitasi ile tahrik edilmektedir.

Volanin diizgiin bir devir sayis1 ile donme durumunda D ¢apina uygun tegetsel hizi v yaksimum dur.
Presin yapacag Is, s kalimh@indaki bir sac, eksantrik milinin bir devrinde kesmek olsun. Kesme
islemi milin 1 konumunda baslasin ve 2 konumunda bittigini kabul edelim Isin bitiminde Volan,
enerjisinden bir miktar kaybedecek ve tegetsel hizt v pinimum Olacaktir. Eksantrik milinin o
acisinda yapilan is, hiz farklarma gore ifade edilebilir.

Volanin A; isini yapmak i¢in kaybettigi enerji, motor tarafindan (360- a) agisi siiresince tekrar

kendisine kazandirilir. Bunlar matematik olarak ifadesi (Cakmak, 1993) :

Ai :%m(Vmaxz—Vminz)[daNm] (6.1)

Ayrica Volandaki hiz farkinin ortalama hiza orani, hareketteki dengesizligi ifade eder, ve 9 ile
gosterilerek "Diizgilinstizliik" sayist denir (Cakmak, 1993).

o= (Vmax—Vmin)/Vort Vort = (V max+ V min) /2 (62)
formiildeki degerler,
V= zxDxn [m/sn] Volanin tegetsel hizi

60
D (m) Volan ¢ap1
n (1/dk) Volanin devir sayisi
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Volan

Ekzantiriklik
ve Is Mili

Rivel Kol _—

Pres Kafasi

‘ .

#

Sekil 6.1 Eksantrik preste is yapma zamani (o) (Cakmak, 1993)

Diizgiinliik sayis1 ne kadar biiylik olursa hiz farki da o derece biiyiik demektir, makine o
derece diizensiz ¢alisir, kiiciik olmasi nispetinde ise daha diizenli ¢alisir. Limitte hiz farki sifir
olur ve makine tam diizgiin ¢alisir, fakat bu durum teoriktir, ancak 6zel yontemlerle laboratuar
deneyleri i¢in gerceklestirilebilir. Diizgiinsiizliik sayis1 kaba olarak bazi isletme sartlar1 ve

makine cinslerine gore Tablo 6.1 deki degerlerle kabul edilebilir (Cakmak, 1993).

Cizelge 6.1 Cesitli makinelerde diizgiinsiizliik katsayis1 () (Cakmak, 1993)

Fompalar we Kanlkler =y L. TED
Dokuma tezgahlan, kKagit isleme

makineberi 1:40
Degirmeanlar, dduticiiler 1:50

iplik Makinaler .80 .vun 100
Kuwwet makineleri, Jenarattrier 1:300

Tagit motorian 180 ... 1:300
Krank-Biyed sistemh is makineleri 5 < 110
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6.1 numaral1 formiilii iki kare farki seklinde yazip esitliklerini 6.2 numarali denklemlerdeki

degerleri ile ifade edilirse,

Ai :%m(\/max'i'Vmin)(Vmax—Vmin)[daNm] (61)
2 Xy = (V max+ Vmin) 5)( V= (Vmaxf Vmin) degerleri ﬂe,
Ai=%m><2><vx§xv:mxv2x§[daNm] (6.3)
Ayrica,

G nxDxn }
m=— y=—— ile,

g 60

2. .2

A, = G XD X s aNm] (6.4)

g 3600

6.4 numarali ifadedeki GxD’, Volamin geometrik biiyiikligiinii ifade eder ve “VOLAN
MOMENTI” veya “SAVURMA MOMENTI” adin1 alir.Burada G Volanm agirligi (kg) ve D

capidir (m). Volanin tiim is yapabilme kabiliyeti veya enerjisi,
Av= %mv2 [daNm] dir. Bunu 6.3 deki A; esitligi ile yazarsak,

Av= %% olur ki, bu (0) diizgiinliik sayisinin baska bir sekilde ifadesidir. Veya Volanin ise
sarf edilen enerjisinin, tim enerjisine gére oranini verir.

Volanin enerji formiillerini (J ) Atalet momenti ile de ifade etmek miimkiindiir.

_m><D2
4

J =mxi*[daNmsn*] i= J

b
2

Ai=JxwW xS Av:%wa2 (6.5)
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6.1 Volan ve Motor Giicii

Volanin i yapmak icin harcadigi enerjinin Volandaki hiz farklarina esdeger oldugu anlatilmisti.
Volanmn (V max) h1izdan (v yjn) hiza ('t ;) zamanda diistiigiinii kabul edelim, bu ayn1 zamanda is yapma
stiresidir. Yapilan is ( A ;) oldugu taktirde bunun i¢in gerekli giig,

Pi= %[daNm/sn] (6.6)

olur. Volan (vin) hizdan (vp,is) hiza erisinceye kadar t, siiresince geciyorsa ki, bu kaybettigi
giiciin tekrar kazanma siiresidir ve bu gii¢, sistemdeki Motor tarafindan verilecektir, bunun

bliytikliglnii de (Cakmak, 1993);
Ai
P = t—[daNm / sn] (6.7)

Enerji Makinesinin gercek giicli ise makinenin siirtiinme, 1s1 v.b. gibi kayiplarina es deger Py
giicii ile Volanin is i¢in harcadigi P, giicliniin toplamidir. Buna Motor Giicii denir
(Cakmak, 1993).

Pn=Pi+ P, daN/s (6.8)
Kayiplar sifir olsa idi (Py) makinenin teorik giicii olup (P,, = P,) olabilecegine goére bu iki

gii¢c arasindaki bagintt makinenin toplam verimini n ifade eder (Cakmak, 1993).

PvXPk_l_Pk
Py Py

=222 gy
75
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olarak sisteme gerekli motor giicii tespit edilebilir.

t; ve t, zamanlarina gelince, daha oncede deginildigi ve 6.2 numarali sekilden goriilecegi
gibi Volanin t; enerji toplama zamani t, i$ yapma zamanina gore ¢ok uzundur, iki is yapma
arasindaki siire (t,) ise, (ty = t, - t;) dir. Bu durum Volanin devreye girmesi ile makinenin
daha kiiciik giiglerle calistirilabilecegi anlamina gelir (Cakmak, 1993).

Ornegin sekil 6.1 deki eksantrik presin dakikada (n) devir sayisi ile dondiigiinii ve her bir

doniiste bir is yaptig1 kabul edilirse, bir devrini 60 / n saniyede yapacaktir, buna gore, is

yapma (enerji harcama) siiresi

v

Her hangi bir makinede ti is yapma ve tv enerji toplama zamanlarinin tespiti sartlara bagli,

_60360-a

n

Sekil 6.2 Volanin enerji harcama ve kazanma zaman grafigi (Cakmak, 1993)

360

Ymaks

—= .0

Vmin |

/

I yapma suresi

Enerji toplama suresi

Ly

—_—me 1 (3]

enerji toplama zamant ise,

[sn] olur. Toplam bir devir t. = @[sn] dir.
n

teorik olarak hesaplanabilir veya Olciilebilir.

ta
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Ekzantiriklik Acisii)

E100)

Prez kuvvell Yararlanma
=i Tl

Sekil 6.3 Eksantriklik agisina gore pres kuvveti (Cakmak, 1993)

Sekil 6.3 'de (o) acisinin biiyiikliigline bagl olarak maksimum pres kuvvetinin yararlanma
oranlar1 grafik olarak gosterilmistir.
Pratikte presin kinematik olarak is yapma durumu o = 30° olarak kabul edilmistir. Pratikte is

_Fi

m=
yapan pres kuvveti ise Fpn alinir. Fi is yapan pres kuvveti

m Pres isine bagl bir say1 olup asagidaki degerlerde alinabilir.
m = 0,6 Kesme ve derin sivama islerinde

m = 0,3 Bilkme, katlama ve biikme agis1 kalibrasyonunda

m = 0,5 Utiilemede
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7 SONUCLAR

Bu calismada, perfore edilmesi istenen plaka saclar i¢in imal edilmis eksantrik pres
makinelerinin eksantrik mili {lizerine gelen kuvvetler hesap edilmis ve birikimli hasar
metodlarina gére mil 6mrii arastirllmistir. Her degisik plaka sac, zimba ¢api, sac kalinlig1 gibi
bilgiler yaklasik dokuz aylik bir siirecte istatistiki veriler olarak toplanmis ve hesaplamalar bu
degerlere gore yapilmistir.

Tiirkiye sartlarinda piyasada bulunan plaka saclarin bir ¢ogu Ukrayna, Romanya, Bulgaristan
vs. gibi nispeten ucuz ve belirli kaliteleri her zaman yakalayamayan iiriinlerdir. Dolayisiyla bu
saclarin kopma mukavemet degerlerinin kesin olarak bilinmesi i¢cin numuneler alinip her
birinin ¢ekme deney testine tabi tutulmalar1 gerekirdi. Bunu yapmaya imkan olmadigi i¢in
Eregli Demir Celik fabrikasinin internet adresinden ve diger kaynaklardan plaka saclarin
kaliteleri ile ilgili bilgi toplanmistir. Piyasada agirlikli olarak St 37 malzeme bulundugu i¢in
ve satict firmalar da saclarin kalitesini bu sekilde belirttigi i¢in orta yol olarak DKP saclar St
37 olarak ele alimmistir. Hesaplarda kullanilan bagintilar c¢esitli kaynaklar yardimiyla ve
bilinen statik-dinamik bilgileriyle ¢ikarilmistir.

Birikimli hasar metodlarini kullanabilmek i¢in gerekli olan, malzemelerin Wohler
diyagramlar1 Log-Lineer ve Log-Log koordinatlarda pratik yollarla ¢izilmistir. Bu ¢izimlerde
Log-Log grafikler i¢in sayin Gokhan Ergin Saat¢i’ nin tezinden yararlanilmistir. Yine bu tez
yardimi ile Corten-Dolan, Marin birikimli hasar metodlar1 denklemlerinin bagmtilar1 elde
edilmis ve hesaplamalarda kullanilmistir.

Wohler diyagramlart yardimiyla mil {izerine gelen kuvvetlerin Omiir hesaplamalari
cikarilmistir. Her farkli durum i¢in farkli metodlarda farkli 6miir degerleri bulunmustur. Bu
degerler arasindaki farklar ise bazen az bazen fazladir. Bu farklar yaklasik olarak ayni
oranlarda oldugundan ilk yapilan is i¢in bulunan sonuglari irdelemek digerleri i¢inde yeterli
olacaktir.

Mile etkiyen nominal gerilme degerlerine ilgili Ky, Kb, K¢ faktorleri ilgili bagintilar

yardimiyla eklenmis, mile etkiyen ger¢ek gerilmeler bulunmustur.
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Log-Lineer 4. Bolge Log-Log 4. Bolge
Palmgren-Miner Palmgren-Miner
C/N degerleri ile Clo degerleri ile
Nes=1,44231 x10"® Nes=1,45329 x10"® |Nes= 7,44727 x10%°
Corten-Dolan Corten-Dolan
Nes= 1,53128 x10"® Nes= 8,1424 x10%°
Marin Marin
Nes= 1,52805 x10"® Nes= 5,69794 x10%

Gortilecegi gibi Log-Lineer eksenlerde bulunan degerler kendi aralarinda yaklasik olarak
yakin degerler vermistir. Bu degerler hep aym iislii ifade ile yani 10'® carpam ile ¢arpilmustir.
Log-Log eksenlerde ise 10*° carpani goriilmektedir. Ancak Log-Lineer ve Log-Log
koordinatlarda bulunan sonuclar kendi aralarinda birbirlerine yakindir.

Olusan bu hesap farklarmin ilk bakista kullanilan denklemlerden ve probleme yaklagim
tarzindan kaynaklandig1 fark edilebilir. Bilindigi gibi Palmgren-Miner yontemi parcaya
uygulanan gerilme siralaniglarini dikkate almaz. Diger yontemler ise gerilme siralanislarini
dikkate alirlar. Bilhassa Corten-Dolan metodu en yiiksek gerilme seviyesinin ilk olarak
diisiiniilmesi gerektigini savunmaktadir. Su halde elde edilen sonuglarin hangisinin daha
dogru oldugunu anlamak i¢in hesaplamalarin1 ¢alismamizda yaptigimiz asagidaki cizelgeye
bakarsak Log-Lineer koordinatlar ile daha yiliksek giivenirlik degerleri elde edildigi
gortlebilir. Gergek hayatta da gerilmelerin karmasik bir sekilde pargalar iizerine geldigi
bilindiginden kullanim kolaylig1 ile Palmgren-Miner denkleminin tercih edilebilecegini
sOyleyebiliriz. Yiiksek gerilme degerinin malzemeye ilk 6nce veya en son etkimesi Palmgren-
Miner denklemine gére Omiir hesaplarinda bir fark yaratmaz. Fakat yapilan deneyler ile parca
tizerine gelen gerilmeler kiiciik degerden biiylik degere gore siralanirsa malzemenin daha
fazla omiir degeri verdigi gorlilmiistiir. Bunun nedeni yarigmaya hazirlanan bir sporcunun
viicudunu yavag-yavas spora alistirmasi ve son olarak yiiksek derecedeki yiikler ile viicuduna
yiiklenmesi gibi bir 6rnek verebiliriz. Tahmin edilecegi gibi eger sporcu ilk olarak
hazirlanmadan viicuduna yiiklenseydi daha sonraki diisiik yiiklerde beklenen performansi
gosteremeyecekti. Kisacasi parcga iizerine yiiksek seviyedeki yiikler ilk olarak uygulanirsa
normalden daha fazla 6miir harcanmasina neden olur.

inceledigimiz mil 0,9xc; degeri icin 10° 6miir degeri ve siireli bolgeden siirekli bolgeye
geciste 10° omiir degeri verecegi kabul edilmisti. Teorik olarak yorulma dayaniminin altinda
bir gerilmeyle zorlanan parganin sonsuz omiir vermesi gerekir. Palmgren-Miner yonteminin

verdigi degerler ise zaten 10'® mertebelerindedir.
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Sonu¢ olarak bu c¢aligmada incelenen mil igin Log-Lineer eksenlerde Palmgren-Miner
denklemlerinin verdigi dmiir degerleri kabul edilecektir. Her ne kadar Corten-Dolan ve Marin
yontemi daha yiiksek giivenirlik dereceleri verse de Palmgren-Miner denkleminin kolay ve
pratik olmas1 aradaki farki yeterince Onemsiz hale getirmekte ve pratik hayatta

kullanilmasinin daha faydali olacagi kanaatine varilmaktadir.

Giivenirlik 4. Bolge NesG

Palmgren-Miner C/0 degeriile  0,8388

Palmgren-Miner C/N degeriile  0,8369

Palmgren-Miner Log-Log 0,5685

Corten-Dolan Log-Lineer 0,8518
Corten-Dolan Log-Log 0,5756
Marin Log-Lineer 0,8512

Marin Log-Log 0,5507
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EKLER

EK-1 Calismada elde edilen Fy, Fy, Fy, Fy, F; kuvvetlerinin bulunmas.
EK-2 Eksantrik mil {izerinde yatak tepki kuvvetleri ve egilme momentlerinin bulunmas.
EK-3 Bileske gerilmelerin bulunmasi.

EK -4 Omiir ve giivenirlik hesaplari.
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EK-1

(Calismada elde edilen Fk, Fx, Fb, Ft, Fr kuvvetlerinin bulunmasi)



Yatak Tepki Kuvvetleri Alman

1 EKiM-31 EKiM 10 KASIM-15 KASIM
d= 6 mm | s= 3,00 mm|[z= 18 ad o= 177 N/mm- d= 4 mm| s= 0,65 mm[z= 60 ad[c,= 370 N/mm’
T=0,x0,577=102,129 N/mm’ T=0,x0,577=213,43 N/mm’
Fk= 103954,66 N Fk=CevrexKalinhkxZxTy [N] Fk= 104628,984 N Fk=CevrexKalinhkxZxT [N]
Fp= 104033,6611 N 1-2 Fp= 104708,4975 N
Fx= 4053,55326 N Fk=nxdxsxzxTy [N] Fx= 4079,847496 N Fk=nxdxsxzxTy [N]
Ft= 64046,14154 N Ft= 64461,59046 N
Fr= 81982,28094 N Fr= 82514,07645 N
Frx= 47915,08522 N Frx= 48225,89661 N
Fry= 66522,46987 N Fry= 66953,98202 N
16 KASIM-18 KASIM 21 KASIM-22 KASIM
d= 4 mm|[ s= 1,00 mm|[z= 32 ad [c= 370 N/mm> d= 3.5 mm| s= 1,00 mm[z= 56 _ad [o,= 130 N/mm
T=06,x0,577=213,43 N/mm’ T,=6,x0,577=75,01 N/mm’
Fk= 858494228 N Fk=CevrexKalinlikxZxT [N] Fk= 46187,56953 N Fk=CevrexKalinlikxZxT, [N]
Fp= 85914,66464 N 3-4 Fp= 46222,67008 N
Fx= 3347,567176 N Fk=nxdxsxzxTy [N] Fx= 1801,013759 N Fk=nxdxsxzxTy [N]
Ft= 52891,5614 N Ft= 28456,01741 N
Fr= 67703,8576 N Fr= 36425,13285 N
Frx= 39569,96645 N Frx= 21288,90932 N
Fry= 54936,60063 N Fry= 29556,26233 N
24 KASIM 2 ARALIK-3 ARALIK ve 5 ARALIK-6 ARALIK
d= 4 mm | s= 1,50 mm|z= 14 ad o= 650 N/mm- d= 8 mm| s= 0,50 mm|[z= 36 ad [o,= 370 N/mm’
T=0,x0,577=375,05 N/mm’ T=0,x0,577=213,43 N/mm’
Fk= 98973,36328 N Fk=CevrexKalinhkxZxTy [N] Fk= 96580,60065 N Fk=CevrexKalinhkxZxT [N]
Fp= 99048,57875 N 5-6 Fp= 96653,99772 N
Fx= 3859,315199 N Fk=nxdxsxzxTy [N] Fx= 3766,013073 N Fk=nxdxsxzxTj [N]
Ft= 60977,18016 N Ft= 59503,00657 N
Fr= 78053,8561 N Fr= 76166,8398 N
Frx= 45619,09139 N Frx= 44516,21226 N
Fry= 63334,84785 N Fry= 61803,67571 N
8 ARALIK 9 ARALIK-10 ARALIK ve 12 ARALIK-17 ARALIK
d= 6.5 mm|[ s= 0,80 mm|z= 44 ad [c,= 370 N/mm’> d= 5 mm| s= 1,50 mm[z= 30 ad [o,= 130 N/mm
T=06,x0,577=213,43 N/mm’ T,=6,x0,577=57,7 N/mm’
Fk= 153455,8433 N Fk=CevrexKalinlikxZxTy [N] Fk= 53021,44461 N Fk=CevrexKalnlikxZxTy [N]
Fp= 153572,4631 N 7-8 Fp= 53061,73862 N
Fx= 5983,776327 N Fk=nxdxsxzxTy [N] Fx= 2067,490285 N Fk=nxdxsxzxTy [N]
Ft= 94543,666 N Ft= 32666,34651 N
Fr= 121020,6455 N Fr= 41814,56577 N
Frx= 70731,31503 N Frx= 24438,79896 N
Fry= 98199,17362 N Fry= 3392938278 N
20-24 ARALIK 26-27 ARALIK
0x10 kare) [ICevri 40 mm | s= 1,00 mm|z= 13 ad [6,= 370 N/mm- d= 6.5 mm| s= 0,80 mm|[z= 44 ad [o,= 370 N/mm’
T=0,x0,577=213,43 N/mm’ T=0,x0,577=213,43 N/mm’
Fk= 111014,8 N Fk=CevrexKalinhkxZxTy [N] Fk= 153455,8433 N Fk=CevrexKalinhkxZxT [N]
Fp= 111099,1664 N 9-10 Fp= 153572,4631 N
Fx= 4328,85264 N Fk=10x4xsxzxTy [N] Fx= 5983,776327 N Fk=nxdxsxzx T [N]
Ft= 68395,87174 N Ft= 94543,666 N
Fr= 87550,15427 N Fr= 121020,6455 N
Frx= 51169,26554 N Frx= 70731,31503 N
Fry= 71040,38132 N Fry= 98199,17362 N
28-31 ARALIK 9-10 OCAK
0x10 kare) Cevr: 40 mm|[ s= 1,00 mm|z= 13 ad [6,= 370 N/mm> d= 4 mm| s= 0,60 mm[z= 60 ad [o,= 370 N/mm
T =06,x0,577=213,43 N/mm’ T,=06,x0,577=213,43 N/mm’
Fk= 111014,8 N Fk=CevrexKalinlikxZxT [N] Fk= 96580,60065 N Fk=CevrexKalinlikxZxT, [N]
Fp= 111099,1664 N 11-12 Fp= 96653,99772 N
Fx= 4328,85264 N Fk=10x4xsxzxTy [N] Fx= 3766,013073 N Fk=nxdxsxzxTy [N]
Ft= 68395,87174 N Ft= 59503,00657 N
Fr= 87550,15427 N Fr= 76166,8398 N
Frx= 51169,26554 N Frx= 44516,21226 N
Fry= 71040,38132 N Fry= 61803,67571 N
11-14 OCAK 16-21 OCAK
0x20 kare) | Cevri 80 mm| s= 1,00 mm[z= 4 ad [o,= 370 N/mm’ d= 16 mm|s= 2,00 mm[z= 6 ad[o,= 370 N/mm’>
Ty=0,x0,577=213,43 N/mm’ Ty=0,x0,577=213,43 N/mm’
Fk= 68316,8 N Fk=CevrexKalinhkxZxTy [N] Fk= 128774,1342 N Fk=CevrexKalinhkxZxT [N]
Fp= 68368,71781 N 13-14 Fp= 128871,997 N
Fx= 2663,909317 N Fk=20x4xsxzxTy [N] Fx= 5021,350764 N Fk=nxdxsxzx T [N]
Ft= 42089,76722 N Ft= 79337,3421 N
Fr= 53877,01802 N Fr= 101555,7864 N
Frx= 31488,77879 N Frx= 59354,94968 N
Fry= 43717,15773 N Fry= 82404,90094 N




Yatak Tepki Kuvvetleri Alman

23-28 OCAK. [ 30-31 OCAK
Kdose Uzunlugu) 22,5 mm| s= 1,00 mm|[z= 12 ad |6,= 370 N/mm- 8x8 kare) [ Cevre: 32 mm| s= 0,80 mm[z= 22 ad [o,= 370 N/mm’
T=0,x0,577=213,43 N/mm’ T=0,x0,577=213,43 N/mm’
Fk= 57642,3 N Fk=CevrexKalinhkxZxTy [N] Fk= 120237,568 N Fk=CevrexKalinhkxZxT [N]
Fp= 57686,10565 N 15-16 Fp= 120328,9433 N
Fx= 2247,673486 N Fk=20x4xsxzxTy [N] Fx= 4688,480398 N Fk=20x4xsxzxTy [N]
Ft= 35513,24109 N Ft= 74077,99031 N
Fr= 45458,73395 N Fr= 94823,55171 N
Frx= 26568,65711 N Frx= 55420,25068 N
Fry= 36886,35184 N Fry= 76942,19761 N
1-4 SUBAT 6-11 SUBAT
8x8 kare)[ Cevre: 32 mm|[ s= 0,80 mm|[z= 22 ad [6,= 370 N/mm 8x8 kare)[ Cevre: 32 mm| s= 0,80 mm[z= 22 ad [o,= 370 N/mm
T=06,x0,577=213,43 N/mm’ T,=06,x0,577=213,43 N/mm’
Fk= 120237,568 N Fk=CevrexKalinlikxZxT [N] Fk= 120237,568 N Fk=CevrexKalinlikxZxT, [N]
Fp= 120328,9433 N Fp= 120328,9433 N
Fx= 4688,480398 N Fk=20x4xsxzxT, [N] 17-18 Fx= 4638,480398 N Fk=20x4xsxzxT} N]
Ft= 74077,99031 N Ft= 74077,99031 N
Fr= 94823,55171 N Fr= 94823,55171 N
Frx= 55420,25068 N Frx= 55420,25068 N
Fry= 76942,19761 N Fry= 76942,19761 N
13-18 SUBAT 20 SUBAT
8x8 kare) | Cevre: 32 mm| s= 0,80 mm[z= 22 ad [o,= 370 N/mm’ (10x10 kare) ' Cevr 40 mm|s= 1,20 mm[z= 11 _ad [6,= 370 N/mm’
T=0,x0,577=213,43 N/mm’ T=0,x0,577=213,43 N/mm’
Fk= 120237,568 N Fk=CevrexKalinhkxZxTy [N] Fk= 112722,72 N Fk=CevrexKalinhkxZxT [N]
Fp= 120328,9433 N 19-20 Fp= 112808,3844 N
Fx= 4688,480398 N Fk=20x4xsxzxT IN] Fx= 4395450373 N Fk=20x4xsxzxT} [N]
Ft= 74077,99031 N Ft= 69448,11592 N
Fr= 94823,55171 N Fr= 88897,07972 N
Frx= 55420,25068 N Frx= 51956,48501 N
Fry= 76942,19761 N Fry= 72133,31026 N
21 SUBAT
d= 10 mm|[ s= 1,00 mm|z= 16 ad [c,= 370 N/mm
T=06,x0,577=213,43 N/mm’
Fk= 107311,7785 N Fk=CevrexKalinlikxZxT [N]
Fp= 107393,3308 N 21
Fx= 4184,45897 N Fk=nxdxsxzxTy [N]
Ft= 66114,45175 N
Fr= 84629,822 N
Frx= 49462,45807 N
Fry= 68670,75078 N
22-25 SUBAT 1-4 MART
d= 2,5 mm| s= 1,00 mm[z= 16 ad [o,= 650 N/mm’ d= 2 mm|s= 1,00 mm[z= 20 ad [6,= 650 N/mm’
Ty=0,x0,577=375,05 N/mm’ Ty=0,x0,577=213,43 N/mm’
Fk= 47130,17299 N Fk=CevrexKalinhkxZxTy [N] Fk= 47130,17299 N Fk=CevrexKalinhkxZxT [N]
Fp= 47165,98988 N 22-23 Fp= 47165,98988 N
Fx= 1837,769142 N Fk=nxdxsxzxTy [N] Fx= 1837,769142 N Fk=nxdxsxzx T [N]
Ft= 29036,75246 N Ft= 29036,75246 N
Fr= 37168,5029 N Fr= 37168,5029 N
Frx= 21723,37685 N Frx= 21723,37685 N
Fry= 30159,45136 N Fry= 30159,45136 N
6-11 MART 13-18 MART
d= 4 mm|[ s= 0,60 mm|[z= 60 ad [c,= 370 N/mm> d= 3.5 mm| s= 1,00 mm[z= 56 _ad [o,= 130 N/mm
T =06,x0,577=213,43 N/mm’ T,=6,x0,577=75,01 N/mm’
Fk= 96580,60065 N Fk=CevrexKalinlikxZxT [N] Fk= 46187,56953 N Fk=CevrexKalinlikxZxT, [N]
Fp= 96653,99772 N 24-25 Fp= 46222,67008 N
Fx= 3766,013073 N Fk=nxdxsxzxTy [N] Fx= 1801,013759 N Fk=nxdxsxzxTy [N]
Ft= 59503,00657 N Ft= 28456,01741 N
Fr= 76166,8398 N Fr= 36425,13285 N
Frx= 44516,21226 N Frx= 21288,90932 N
Fry= 61803,67571 N Fry= 29556,26233 N
20-25 MART 27-31 MART
0x10 kare)[|Cevri 40 mm| s= 1,00 mm[z= 13 ad [o,= 370 N/mm’ (4x20 Oval) ICevre 44,56637061 mm|s= 1,00 mm[z= 8 ad[o,= 370 N/mm’>
T=0,x0,577=213,43 N/mm’ T=0,x0,577=75,01 N/mm’
Fk= 111014,8 N Fk=CevrexKalinhkxZxTy [N] Fk= 76115,7957 N Fk=CevrexKalinhkxZxT [N]
Fp= 111099,1664 N 26-27 Fp= 76173,64041 N
Fx= 4328,85264 N Fk=10x4xsxzxTy [N] Fx= 2968,019248 N Fk=nxdxsxzxTy [N]
Ft= 68395,87174 N Ft= 46894,70413 N
Fr= 87550,15427 N Fr= 60027,57881 N
Frx= 51169,26554 N Frx= 35083,51465 N
Fry= 71040,38132 N Fry= 48707,87634 N




Yatak Tepki Kuvvetleri Alman

3-8 NISAN 10-15 NISAN
d= 10 mm | s= 2,50 mm[z= 4 ad o= 370 N/mm- d= 2 mm| s= 0,60 mm|[z= 54 ad[o,= 370 N/mm’
T=0,x0,577=213,43 N/mm’ T=0,x0,577=75,01 N/mm’
Fk= 67069,86156 N Fk=CevrexKalinhkxZxTy [N] Fk= 43461,27029 N Fk=CevrexKalinhkxZxT [N]
Fp= 67120,83175 N 28-29 Fp= 43494,29898 N
Fx= 2615,286856 N Fk=10x4xsxzxTy [N] Fx= 1694,705883 N Fk=nxdxsxzxTj [N]
Ft= 41321,53234 N Ft= 26776,35296 N
Fr= 52893,63875 N Fr= 34275,07791 N
Frx= 30914,03629 N Frx= 20032,29552 N
Fry= 42919,21924 N Fry= 27811,65407 N
17-22 NiSAN 24-29 NiSAN
8x8 kare)[ Cevre: 32 mm|[ s= 1,00 mm[z= 9 ad|c= 370 N/mm> 5x5 kare) [ Cevre: 20 mm| s= 0,50 mm[z= 23 ad [o,= 370 N/mm
T=06,x0,577=213,43 N/mm’ T,=6,x0,577=75,01 N/mm’
Fk= 61485,12 N Fk=CevrexKalinlikxZxT [N] Fk= 49102,7 N Fk=CevrexKalinlikxZxT, [N]
Fp= 61531,84603 N 30-31 Fp= 49140,01593 N
Fx= 2397,518385 N Fk=10x4xsxzxTy [N] Fx= 1914,684822 N Fk=nxdxsxzxTy [N]
Ft= 37880,7905 N Ft= 30252,02019 N
Fr= 48489,31621 N Fr= 38724,1067 N
Frx= 28339,90091 N Frx= 22632,55976 N
Fry= 39345,44196 N Fry= 31421,70712 N
1-6 MAYIS 8-13 MAYIS
d= 4 mm| s= 1,50 mm[z= 9 ad [o,= 650 N/mm’ d= 1.5 mm|s= 1,00 mm[z= 16 _ad [6,= 650 N/mm’
Ty=0,x0,577=213,43 N/mm’ Ty=06,x0,577=75,01 N/mm’
Fk= 63625,73354 N Fk=CevrexKalinhkxZxTy [N] Fk= 28278,10379 N Fk=CevrexKalinhkxZxT [N]
Fp= 63674,08634 N 32-33 Fp= 28299,59393 N
Fx= 2480,988342 N Fk=10x4xsxzxTy [N] Fx= 1102,661485 N Fk=nxdxsxzxTy [N]
Ft= 39199,61582 N Ft= 17422,05147 N
Fr= 50177,47892 N Fr= 22301,10174 N
Frx= 29326,55875 N Frx= 13034,02611 N
Fry= 40715,25933 N Fry= 18095,67081 N
15-20 MAYIS 22-27 MAYIS
d= 35 mm|[ s= 0,60 mm|[z= 58 ad o= 370 N/mm> d= 23 mm| s= 2.50 mm[z= 2 ad o= 370 N/mm
T =06,x0,577=213,43 N/mm’ T,=6,x0,577=75,01 N/mm’
Fk= 81691,09138 N Fk=CevrexKalinlikxZxT [N] Fk= 77130,3408 N Fk=CevrexKalinlikxZxT, [N]
Fp= 81753,17308 N 34-35 Fp= 77188,95652 N
Fx= 3185,419391 N Fk=10x4xsxzxTy [N] Fx= 3007,579885 N Fk=nxdxsxzxTy [N]
Ft= 50329,62639 N Ft= 47519,7622 N
Fr= 64424,452 N Fr= 60827,68456 N
Frx= 37653,2962 N Frx= 35551,14173 N
Fry= 52275,60903 N Fry= 49357,10213 N




EK-2

(Eksantrik mil Gzerinde yatak tepki kuvvetleri ve egilme momentlerinin
bulunmasi)



B1

B2

C1 c2 D1

D2

F3

lﬁm

? FI
2

al= 205 mm bl=
a2= 1505 mm Bl1=
a2-al 1300 (a2)*-(al)’=
a2-bl 1402,5 (a2-al)’=
a2-cl 624 (a2-al)’=
a2-dl 212 (a2-b1)’=
(a2-c1)’=
(a2-d1)’=

102,5 mm cl= 881 mm dl=
-Fry N Cl= 138 N D1=
2223000 (al-b1)*= 1076890,63
1690000 (al-cl)’= -308915776
2197000000 (al-d1)’= -3,457E+09
2758726266
242970624
-9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+..+C1(a2-c1)*+C2(a2-c2)*+...-(a2/a1)[B1(al-b1) *+B2(al-b2) *+...
T=B1xb1+B2xb2+Clxcl1+C2xc2+...+D1xd1+D2xd2+...

F1:T_szal
a2

B1 Degerleri

Fry= 66522,4699

R= -93273132

F1= 1976,2958 .
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 990768,576 [Nmm] x=
Mg= 2037416,53 [Nmm]
M= 1935374,99 [Nmm]
My= 0 [Nmm] y=
M= -2390568,3 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx= 47915,0852

R= -67200907
F1=44,0379208 .
EGILME MOMENTLERI
M= 0 [Nmm]
M= 0 [Nmm]
M= 0 [Nmm]
Mp= 1605,56136 [Nmm]
M= 27479,6626 [Nmm]
M= 57249,2971 [Nmm]
Mg= 0 [Nmm]
My= -1085821,1 [Nmm] z=
M= -2427023,5 [Nmm]

0 [Nmm]

Valt-)

F2=

36,4586

47,1626

F2=

2,36208

(az2? —ai?’)R— S
2ai(az — ar)?

-1,7634E+14 T=
-44748,14797 F3=
-1,32563E+14 T=

-24280,8454 F3=

BILESKE MOMENTLER

M= 0 [Nmm]
Mg= 0 [Nmm]
M= 61480 [Nmm]
M)= 1605,5614 [Nmm]
M= 991149,59 [Nmm]
M= 2038220,7 [Nmm]
Mg= 1935375 [Nmm]
M= 1085821,1 [Nmm]
M= 3406649,3 [Nmm]
M= 0 [Nmm]

1717 mm
290 N

(e )2
F}_S (a2—a1)°R

" 2aiaxa2—a)

-6199045,2
-23322,618 =
-4911296,2
-23678,278 =

-66094,47

-47915,09



Bl B2 C1

c2 D1 D2

k3 ﬁl P2
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N DI1=
a2-al 1300 (a2)*-(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+..+C1(a2-c1)+C2(a2-c2)+...

S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]

T=B1xb1+B2xb2+Clxc1+C2xc2+...+D1xd1+D2xd2+...

_T-Faxan

3

Fi=

B1 Degerleri

Va2

Fry=  66953,982
R=  -93878328 S= -1,77534E+14
Fl= 1976,69239 F2= -44966,81563
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 991016,052 [Nmm] x= 36,45
M= 2037932,11 [Nmm]
M= 1935374,99 [Nmm]|
M= 0 [Nmm] y= 46,9374
M= -2412425,5 [Nmm]|
M= 0 [Nmm]
B1 Degerleri
Frx= 48225,8966
R=  -67636820 S= -1,33423E+14
Fl= 443235822 F2= -24438,34826
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= 0 [Nmm]
Mp= 1615,59621 [Nmm]
Mg= 27657,9153 [Nmm]
M= 57620,6568 [Nmm]
Mg= 0 [Nmm]
My= -1087370,5 [Nmm] z= 2,36208
M= -2442766,9 [Nmm]|

M= 0 [Nmm]

S — (az2? —ai> )R — S
a 2ai(az — ar)?

T=  -6243275,2

F3= -23535,859 =

T=  -49431544

. F3= -23831,872 =
BILESKE MOMENTLER

M= 0 [Nmm]

Mp= 0 [Nmm]

M= 61480 [Nmm)]

My= 1615,5962 [Nmm]

M= 991401,92 [Nmm]

M= 2038746,5 [Nmm]

Mg= 1935375 [Nmm]

My= 1087370,5 [Nmm]
M= 3433206,5 [Nmm]
M= 0 [Nmm]

_S—(a2—a))’R
2aiax(a2—an)

1717 mm
290 N

-66525,98

-48225,9



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

3

S — (az2? —ai> )R — S F _S—(a2—a1)’R

Fry=54936,6006

R=  -77023950 S= -1,44286E+14 T= -5011493,6
Fl= 1965,64742 F2= -38877,03873 F3= -17597,209 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg= 984123,993 [Nmm]| x= 36,6903

M= 2023573,65 [Nmm|
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 54,1941
M= -1803714 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx=39569,9665

R= -55496878 S= -1,09476E+14 T=  -4055921,6
Fl= 36,3680674 . F2= -20051,97806 F3= -19554,356 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 1334,35516 [Nmm] My= 1334,3552 [Nmm]

Mg= 22693,6741 [Nmm] M= 984385,61 [Nmm]

M= 47278,4877 [Nmm] M= 2024125,9 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -1037448,9 [Nmm] z= 2,36208 My= 1037448,9 [Nmm]

M= -2004321,5 [Nmm] M= 2696421,5 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

1717 mm
290 N

" 2aiax(ar—ar)

-54508,6

-39569,97



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

3

S — (az2? —ai> )R — S F _S—(a2—a1)’R

Fry= 29556,2623

R=  -41428026 S= -7,40683E+13 T= -2410008,9
Fl=  1942,3208 F2= -26015,618 F3=  -5054,9651 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg= 969568,178 [Nmm]| x= 37,2083

M= 1993249,04 [Nmm|
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 81,3528
M= -518133,93 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx=21288,9093

R= -29857695 S= -5,88986E+13 T=  -2182113,2
Fl= 19,566266 . F2= -10788,09968 F3= -10520,376 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 728,026928 [Nmm] My= 728,02693 [Nmm]

M= 12209,35 [Nmm] M= 969645,05 [Nmm]

M= 25436,1458 [Nmm] M= 1993411,3 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -850614,16 [Nmm] z= 2,36208 My= 850614,16 [Nmm]

M= -1078338,5 [Nmm] M= 1196359,8 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

" 2aiax(ar—ar)

1717 mm
290 N

-29128,26

-21288,91



B1 B2 C1

Cc2 D1

D2

k3 lﬁ F2
al

al= 205 mm bl= 102,5 mm cl= 881 mm di= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138 N D1= 290 N
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’= -3 ,457E+09
a2-dl 212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

2
T-Faxa (az2? —air?)R— S _S—(a2—a)'R
Fi= 72 = > T 2aaaz—ar)
a ai(az2 —ar)
B1 Degerleri
Fry= 63334,8479
R=  -88802492 S= -1,67521E+14 T=  -5872313,9
Fl= 1973,36611 F2= -43132,82876 F3= -21747,385 = -62906,85
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
M= 988940,451 [Nmm] x= 36,5221
M= 2033607,94 [Nmm)]
Mg= 1935374,99 [Nmm|]
M= 0 [Nmm] y= 48,8995
M= -2229107 [Nmm|]
M= 0 [Nmm]
B1 Degerleri

Frx= 45619,0914
R=  -63980776 S= -1,26211E+14 T=  -4675956,9
Fl= 41,9277129 F2= -23117,35647 F3= -22543,663 = -45619,09
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1531,2865 [Nmm)] Mp= 1531,2865 [Nmm)]
Mg= 26162,8928 [Nmm|] Mg= 989286,47 [Nmm]
M= 54506,0267 [Nmm)| M= 2034338,3 [Nmm)]
Mg= 0 [Nmm] Mg= 1935375 [Nmm]
M= -1073871,9 [Nmm] z= 2,36208 M= 1073871,9 [Nmm)]
M= -2310725,4 [Nmm|] M= 3210665 [Nmm)]
M= 0 [Nmm] M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

3

S — (az2? —ai> )R — S F _S—(a2—a1)’R

Fry= 61803,6757

R=  -86655023 S= -1,63285E+14 T=  -5715368,8
Fl= 1971,95883 F2= -42356,91124 F3= -20990,723 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg= 988062,312 [Nmm]| x= 36,5526

Mg= 2031778,48 [Nmm|
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 49,7827
M= -2151549,1 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx= 44516,2123

R= -62433988 S= -1,2316E+14 T=  -4562911,8
Fl1=40,9140759 . F2= -22558,47532 F3= -21998,651 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 1495,51662 [Nmm] My= 1495,5166 [Nmm]

Mg= 25530,3833 [Nmm] M= 988392,1 [Nmm]

M= 53188,2986 [Nmm] M= 2032474,6 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -1067796,4 [Nmm] z= 2,36208 My= 1067796,4 [Nmm]

M= -2254861,7 [Nmm] M= 3116659,3 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

" 2aiax(ar—ar)

1717 mm
290 N

-61375,68

-44516,21



B1 B2 C1 c2 D1 D2

F3 lﬁ F2 F1
al v

al= 205 mm bl= 102,5 mm cl= 881 mm di= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138 N D1= 290 N
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

,_(a2?> —ai®)R—S po=S=(@=a’R
2aia2(az2—a)

Fry= 98199,1736

R= -137699709 S= -2,63978E+14 T= -9445907,3
Fl=  2005,4093 F2= -60800,23559 F3= -38976,347 = 97771,17
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg= 10089354 [Nmm| x= 35,8398

Mg= 2075264,09 [Nmm|
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 35,0416
M= -3995075,6 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx= 70731,315

R= -99200669 S= -1,95688E+14 T=  -7249959.8
Fl1= 65,0079205 . F2= -35842,91079 F3= -34953,412 ¥= -70731,32
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 2329,87366 [Nmm] My= 2329,8737 [Nmm]

Mg= 40564,9424 [Nmm] M= 1009750,5 [Nmm]

M= 84510,2967 [Nmm] M= 2076984,1 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -1169205,6 [Nmm] z= 2,36208 My= 1169205,6 [Nmm]

M= -3582724,7 [Nmm] M= 5366241,3 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

S — (az2? —ai> )R — S F}_S—(CIZ—CII)ZR

Fry= 33929,3828

R=  -47561327 S= -8,61671E+13 T=  -2858253,7
Fl=1946,34006 F2= -28231,68546 F3= -7216,0374 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg= 972076,195 [Nmm] x= 37,118

M= 1998474,07 [Nmm]
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 74,8118
M= -739643,83 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx= 24438,799

R= -34275416 S= -6,76132E+13 T=  -2504976,9
Fl= 22,4612748 . F2= -12384,29811 F3= -12076,962 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 833,717187 [Nmm] My= 833,71719 [Nmm]

Mg= 14015,8354 [Nmm] M= 972177,23 [Nmm]

M= 29199,6572 [Nmm] M= 1998687,4 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -895611,89 [Nmm] z= 2,36208 My= 895611,89 [Nmm]

M= -1237888,6 [Nmm] M= 1442026,8 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

T 2aax(ar—a)

1717 mm
290 N

-33501,38

-24438,8



B1 B2 C1 Cc2 D1 D2

F3 Lﬁ F2 F1
ol a2

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

1717 mm
290 N

-70612,38

-51169,27

2
T-Faxa (az2? —air?)R— S Fx:S—(CIZ—Cll) R
Fi= 72 = > T 2aaaz—ar)
a ai(az2 —ar)
B1 Degerleri
Fry= 71040,3813
R= -99609503 S= -1,8884E+14 T=  -6662131,1
Fl=1980,44813 F2= -47037,5879 F3= -25555,242 =
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 993359,633 [Nmm] x= 36,3691
Mp= 2042814,57 [Nmm]
Mg= 1935374,99 [Nmm|]
M= 0 [Nmm] y= 44,9117
M= -2619412,3 [Nmm|]
M= 0 [Nmm]
B1 Degerleri
Frx= 51169,2655
R= -71764895 S= -1,41567E+14 T=  -5244849,7
Fl= 47,0287813 F2= -25929,89285 F3= -25286,401 =
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1710,39231 [Nmm)] Mp= 1710,3923 [Nmm]
M= 29345,9596 [Nmm)] Mg= 993793,01 [Nmm]
M= 61137,4157 [Nmm| M= 2043729,2 [Nmm]
M= 0 [Nmm] M= 1935375 [Nmm)]
M= -1101305,8 [Nmm] z= 2,36208 M= 1101305,8 [Nmm]
M= -2591856,2 [Nmm] M= 3684974,7 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138 N D1= 290 N
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

,_(a2?> —ai®)R—S po=S=(@=a’R
2aia2(az2—a)

Fry= 98199,1736

R= -137699709 S= -2,63978E+14 T= -9445907,3
Fl=  2005,4093 F2= -60800,23559 F3= -38976,347 = 97771,17
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg= 10089354 [Nmm] x= 35,8398

Mg= 2075264,09 [Nmm|
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 35,0416
M= -3995075,6 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx= 70731,315

R= -99200669 S= -1,95688E+14 T=  -7249959.8
Fl1= 65,0079205 . F2= -35842,91079 F3= -34953,412 ¥= -70731,32
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 2329,87366 [Nmm] My= 2329,8737 [Nmm]

Mg= 40564,9424 [Nmm] M= 1009750,5 [Nmm]

M= 84510,2967 [Nmm] M= 2076984,1 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -1169205,6 [Nmm] z= 2,36208 My= 1169205,6 [Nmm]

M= -3582724,7 [Nmm] M= 5366241,3 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]



B1 B2 C1 Cc2 D1 D2

F3 Lﬁ F2 F1
ol a2

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

1717 mm
290 N

-70612,38

-51169,27

2
T-Faxa (az2? —air?)R— S Fx:S—(CIZ—Cll) R
Fi= 72 = > T 2aaaz—ar)
a ai(az2 —ar)
B1 Degerleri
Fry= 71040,3813
R= -99609503 S= -1,8884E+14 T=  -6662131,1
Fl=1980,44813 F2= -47037,5879 F3= -25555,242 =
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 993359,633 [Nmm] x= 36,3691
Mp= 2042814,57 [Nmm]
Mg= 1935374,99 [Nmm|]
M= 0 [Nmm] y= 44,9117
M= -2619412,3 [Nmm|]
M= 0 [Nmm]
B1 Degerleri
Frx= 51169,2655
R= -71764895 S= -1,41567E+14 T=  -5244849,7
Fl= 47,0287813 F2= -25929,89285 F3= -25286,401 =
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1710,39231 [Nmm)] Mp= 1710,3923 [Nmm]
M= 29345,9596 [Nmm)] Mg= 993793,01 [Nmm]
M= 61137,4157 [Nmm| M= 2043729,2 [Nmm]
M= 0 [Nmm] M= 1935375 [Nmm)]
M= -1101305,8 [Nmm] z= 2,36208 M= 1101305,8 [Nmm]
M= -2591856,2 [Nmm] M= 3684974,7 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

3

S — (az2? —ai> )R — S F _S—(a2—a1)’R

Fry= 61803,6757

R=  -86655023 S= -1,63285E+14 T=  -5715368,8
Fl= 1971,95883 F2= -42356,91124 F3= -20990,723 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg= 988062,312 [Nmm]| x= 36,5526

Mg= 2031778,48 [Nmm|
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 49,7827
M= -2151549,1 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx= 44516,2123

R= -62433988 S= -1,2316E+14 T=  -4562911,8
Fl1=40,9140759 . F2= -22558,47532 F3= -21998,651 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 1495,51662 [Nmm] My= 1495,5166 [Nmm]

Mg= 25530,3833 [Nmm] M= 988392,1 [Nmm]

M= 53188,2986 [Nmm] M= 2032474,6 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -1067796,4 [Nmm] z= 2,36208 My= 1067796,4 [Nmm]

M= -2254861,7 [Nmm] M= 3116659,3 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

" 2aiax(ar—ar)

1717 mm
290 N

-61375,68

-44516,21



B1 B2 C1 c2 D1 D2

F3 lﬁ F2 F1
al v

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

1717 mm
290 N

-43289,16

-31488,78

2
T-Faxa (az2? —ai®>)R — S Fx:S—(CIZ—Cll) R
Fi= 2= > T 2aaaz—ar)
a ai(az2 — ar)
B1 Degerleri
Fry= 43717,1577
R= -61288682 S= -1,13246E+14 T=  -3861500,7
Fl=1955,33583 F2= -33191,61508 F3= -12052,878 =
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
M= 977689,558 [Nmm]| x= 36,9175
Mp= 2010168,58 [Nmm]
Mg= 1935374,99 [Nmm|]
M= 0 [Nmm] y= 63,4838
M= -1235420 [Nmm]
M= 0 [Nmm]
B1 Degerleri
Frx= 31488,7788
R= -44163012 S= -8,71179E+13 T=  -3227599,8
Fl=28,9407885 F2= -15956,85714 F3= -15560,862 =
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1068,42094 [Nmm)] Mp= 1068,4209 [Nmm]
Mg= 18059,052 [Nmm] M= 977856,33 [Nmm]
M= 37623,0251 [Nmm)] M= 2010520,6 [Nmm]
M= 0 [Nmm] M= 1935375 [Nmm)|
My= -973541,53 [Nmm] z= 2,36208 M= 973541,53 [Nmm]
M= -1594988,4 [Nmm|] M= 2017486,2 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

3

S — (az2? —ai> )R — S F _S—(a2—a1)’R

Fry=82404,9009

R= -115548242 S= -2,20281E+14 T= -7826994,3
Fl=1990,89306 F2= -52796,5288 F3= -31171,265 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg=999877,27 [Nmm] x= 36,1457

Mg= 2056392,98 [Nmm|
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 40,1376
M= -3195054,7 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx=59354,9497

R= -83245317 S= -1,64213E+14 T=  -60838823
Fl= 545521011 . F2= -30077,96709 F3= -29331,535 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 1971,82483 [Nmm] My= 1971,8248 [Nmm]

Mg= 34040,5111 [Nmm] M= 1000456,6 [Nmm]

M= 70917,7315 [Nmm] M= 2057615,5 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -1134148,8 [Nmm] z= 2,36208 My= 1134148,8 [Nmm]

M= -3006482,3 [Nmm] M= 4387175,7 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

" 2aiax(ar—ar)

1717 mm
290 N

-81976,9

-59354,95



B1 B2 C1 c2 D1 D2

F3 lﬁ F2 F1
al v

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

3

S — (az2? —ai> )R — S F _S—(a2—a1)’R

Fry= 36886,3518

R=  -51708476 S= -9,43479E+13 T= -3161343,1
Fl=1949,05776 F2= -29730,12188 F3= -8677,2877 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg= 973772,039 [Nmm] x= 37,0572

Mg= 2002007,08 [Nmm]
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 70,9703
M= -889421,99 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx= 26568,6571

R= -37262542 S= -7,35057E+13 T=  -27232874
Fl= 24,4187903 . F2= -13463,59821 F3= -13129,478 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 904,89148 [Nmm] My= 904,89148 [Nmm]

Mg= 15237,3252 [Nmm] M= 973891,25 [Nmm]

M= 31744,4274 [Nmm] M= 2002258,7 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -922038,81 [Nmm] z= 2,36208 My= 922038,81 [Nmm]

M= -1345771,5 [Nmm] M= 1613125 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

1717 mm
290 N

" 2aiax(ar—ar)

-36458,35

-26568,66
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B1 B2

C1 c2 D1

D2

F3 ? F2
al

al= 205 mm bl=
a2= 1505 mm B1=
a2-al 1300 (a2)’-(al)’=
a2-bl 1402,5 (a2-al)’=
a2-cl 624 (a2-al)’=
a2-dl 212 (a2-b1)’=
(a2-cl)’=
(a2-d1)’=

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)’+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+C1xcl1+C2xc2+...+D1xd1+D2xd2+..

T-Faxa
Fi=—"—= 2
az
B1 Degerleri
Fry=76942,1976
R= -107886800 S=
Fl= 1985,87239 F2=
EGIiLME MOMENTLERI
M,= 0 [Nmm]
M= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 996744,369 [Nmm] x= 36,2527
M= 2049866,1 [Nmm)]
Mg= 1935374,99 [Nmm]
M= 0 [Nmm] y= 42,2911
M= -2918354,6 [Nmm]
M= 0 [Nmm]
B1 Degerleri
Frx=55420,2507
R= -77726901,6 S=
Fl=  50,9357878 F2=
EGIiLME MOMENTLERI
M,= 0 [Nmm]
Mp= 0 [Nmm]
M= 0 [Nmm]
Mp= 1846,56125 [Nmm)]
Mg= 31783,9316 [Nmm]
M= 66216,5241 [Nmm]
Mg 0 [Nmm]
My= -1119334,1 [Nmm] z= 2,36208
M= -2807179,6 [Nmm]

0 [Nmm]

102,5 mm cl= 881 mm di= 1717 mm
-Fry N Cl= 138 N D1 290 N
2223000 (al-b1)’= 107689063
1690000 (al-cl)>= -308915776
2197000000 (al-d1)’=-3456649728
2758726266
242970624
-9528128
2
(@22 —a®>R— S F=S=(a2—a)’R
2ai(az — a2 2aia2(a2—an)
-2,05168E+14 T= -7267067,26
-50028,31803 F3= -28471,752 ¥= -76514,198
-1,53327E+14 T= -5680575,69
-28084,06856 F3= -27387,1179 ¥= -55420,251
BiLESKE MOMENTLER
M,= 0 [Nmm]
M= 0 [Nmm]
M= 61480 [Nmm]
Mp= 1846,56125 [Nmm]
Mg= 997250,999 [Nmm]
M= 2050935,31 [Nmm]
M= 1935374,99 [Nmm]
M= 1119334,13 [Nmm]
M= 4049327,19 [Nmm]
M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

F3 lﬁ F2 F1
al v

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

2
T-Faxa (az2? —ai®>)R — S Fx:S—(CIZ—Cll) R
Fi= 72 = > T 2aaaz—ar)
a ai(az2 — ar)
B1 Degerleri
Fry= 76942,1976
R= -107886800 S= -2,05168E+14 T=  -7267067,3
Fl1=1985,87239 F2= -50028,31803 F3=-28471,752 =
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 996744,369 [Nmm] x= 36,2527
M= 2049866,1 [Nmm)]
Mg= 1935374,99 [Nmm|]
M= 0 [Nmm] y= 42,2911
M= -2918354,6 [Nmm|]
M= 0 [Nmm]
B1 Degerleri
Frx= 55420,2507
R= -77726902 S= -1,53327E+14 T=  -5680575,7
Fl1=50,9357878 F2= -28084,06856 F3= -27387,118 =
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1846,56125 [Nmm)| Mp= 1846,5612 [Nmm]
M= 31783,9316 [Nmm] M= 997251 [Nmm]
M= 66216,5241 [Nmm)] M= 2050935,3 [Nmm]
M= 0 [Nmm] M= 1935375 [Nmm)|
M= -1119334,1 [Nmm] z= 2,36208 M= 1119334,1 [Nmm]
M= -2807179,6 [Nmm|] M= 4049327,2 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

1717 mm
290 N

-76514,2

-55420,25



B1 B2

C1

c2 D1

D2

F3

lﬁ N
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138 N Di1= 290 N
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’= -3,457E+09
a2-dl 212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

2
T-Faxa (az2? —ai?)R— S KZS_(‘”_‘“) R
Fi= £z = > T 2aiaAaz—ar)
a ai(az2 — ar)
B1 Degerleri
Fry= 76942,1976
R= -107886800 S= -2,05168E+14 T=  -7267067,3
Fl= 1985,87239 F2= -50028,31803 F3= -28471,752 T= -765142
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 996744,369 [Nmm] x= 36,2527
M= 2049866,1 [Nmm)]
Mg= 1935374,99 [Nmm|
M= 0 [Nmm] y= 42,2911
M= -2918354,6 [Nmm|]
M= 0 [Nmm]
B1 Degerleri

Frx= 55420,2507
R=  -77726902 S= -1,53327E+14 T=  -5680575,7
Fl= 50,9357878 F2= -28084,06856 F3= -27387,118 = -55420,25
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1846,56125 [Nmm)| Mp= 1846,561 [Nmm)]
M= 31783,9316 [Nmm|] Mg= 997251 [Nmm]
M= 66216,5241 [Nmm)] M= 2050935 [Nmm]
Mg= 0 [Nmm] Mg= 1935375 [Nmm]
M= -1119334,1 [Nmm] z= 2,36208 M= 1119334 [Nmm)]
M= -2807179,6 [Nmm|] M= 4049327 [Nmm|]
M= 0 [Nmm] M= 0 [Nmm]




B1 B2 C1 c2 D1 D2

F3 lﬁ F2 F1
al v

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

2
T-Faxa (az2? —ai®>)R — S Fx:S—(CIZ—Cll) R
Fi= 72 = > T 2aaaz—ar)
a ai(az2 — ar)
B1 Degerleri
Fry= 76942,1976
R= -107886800 S= -2,05168E+14 T=  -7267067,3
Fl1=1985,87239 F2= -50028,31803 F3=-28471,752 =
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 996744,369 [Nmm] x= 36,2527
M= 2049866,1 [Nmm)]
Mg= 1935374,99 [Nmm|]
M= 0 [Nmm] y= 42,2911
M= -2918354,6 [Nmm|]
M= 0 [Nmm]
B1 Degerleri
Frx= 55420,2507
R= -77726902 S= -1,53327E+14 T=  -5680575,7
Fl1=50,9357878 F2= -28084,06856 F3= -27387,118 =
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1846,56125 [Nmm)| Mp= 1846,5612 [Nmm]
M= 31783,9316 [Nmm] M= 997251 [Nmm]
M= 66216,5241 [Nmm)] M= 2050935,3 [Nmm]
M= 0 [Nmm] M= 1935375 [Nmm)|
M= -1119334,1 [Nmm] z= 2,36208 M= 1119334,1 [Nmm]
M= -2807179,6 [Nmm|] M= 4049327,2 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

1717 mm
290 N

-76514,2

-55420,25



B1 B2

C1

c2 D1

D2

F3

lﬁ N
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138 N Di1= 290 N
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’= -3,457E+09
a2-dl 212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

2
T-Faxa (az2? —ai?)R— S KZS_(‘”_‘“) R
Fi= £z = > T 2aiaAaz—ar)
a ai(az2 — ar)
B1 Degerleri
Fry= 72133,3103
R= -101142336 S= -1,91863E+14 T=  -6774156,3
Fl= 1981,45262 F2= -47591,42681 F3=  -26095,336 = -7170531
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 993986,436 [Nmm] x= 36,3475
M= 2044120,41 [Nmm)]
Mg= 1935374,99 [Nmm|
M= 0 [Nmm] y= 44,4007
M= -2674771,9 [Nmm|]
M= 0 [Nmm]
B1 Degerleri

Frx= 51956,485
R=  -72868970 S= -1,43744E+14 T=  -5325539,7
Fl=  47,752301 F2= -26328,81428 F3= -25675,423 = -51956,49
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1735,67467 [Nmm)| Mp= 1735,675 [Nmm)]
Mg= 29797,4359 [Nmm|] Mg= 994433 [Nmm]
M= 62077,9914 [Nmm)] M= 2045063 [Nmm]
Mg= 0 [Nmm] Mg= 1935375 [Nmm]
M= -1104820,8 [Nmm] z= 2,36208 M= 1104821 [Nmm)]
M= -2631730,9 [Nmm|] M= 3752388 [Nmm|]
M= 0 [Nmm] M= 0 [Nmm]




B1 B2

C1

c2 D1 D2

k3 ﬁl P2
al

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

T-Faxa (a2 —al®YR— S :S—(az—al)zR
Fr=—-—"— 72 = > ’ 2aia2(az—a1)
a ai(az2 — ar)

B1 Degerleri

Fry= 68670,7508

R= -96286096 S=
Flv:. 1978,27024 . F2=
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 992000,632 [Nmm] x= 36,416
M= 2039983,32 [Nmm]
M= 1935374,99 [Nmm]
My= 0 [Nmm] y= 46,0633
M= -2499384,3 [Nmm]
M= 0 [Nmm]
B1 Degerleri
Frx= 49462,4581
R= -69371097 S=
Flv:. 45,4600843 . F2=
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= 0 [Nmm]
Mp= 1655,47311 [Nmm]
M= 28367,0926 [Nmm]
M= 59098,1096 [Nmm]
Mg= 0 [Nmm]
My= -1093383,4 [Nmm] z= 2,36208
M= -2505401,9 [Nmm]

M= 0 [Nmm]

-1,82284E+14

-45836,78376

-1,36844E+14

-25064,97258

T= -6419244
F3= -24384,237 =
T= -5069902
F3=  -24442,946 =

BiLESKE MOMENTLER

M= 0 [Nmm]

Mp= 0 [Nmm]

M= 61480 [Nmm)]

Mp= 1655,4731 [Nmm]

M= 992406,14 [Nmm)]

M= 2040839,2 [Nmm]

Mg= 1935375 [Nmm)]

M= 1093383,4 [Nmm]

M= 3538920,8 [Nmm)]

M= 0 [Nmm]

1717 mm
290 N

-68242,75

-49462,46



b1

B1 B2

c2

D1

D2

F3

? N
al

a2

al= 205 mm bl=
a2= 1505 mm B1=
a2-al 1300 (a2)’-(al)’=
a2-bl 1402,5 (a2-al)’=
a2-cl 624 (a2-al)’=
a2-dl 212 (a2-b1)’=
(a2-cl)’=
(a2-d1)’=

102,5 mm
-Fry N

2223000
1690000
2197000000
2758726266
242970624
-9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)’+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+C1xcl1+C2xc2+...+D1xd1+D2xd2+..

T-Faxa
Fi=—"—= 2
az
B1 Degerleri
Fry= 301594514
R= -42273998,5 S=
Fl= 1942,87518 F2=
EGIiLME MOMENTLERI
M,= 0 [Nmm]
M= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 969914,111 [Nmm] x= 37,1958
M= 1993969,73 [Nmm]
Mg= 1935374,99 [Nmm]
M= 0 [Nmm] y= 80,3812
M= -548687,02 [Nmm]
M= 0 [Nmm]
B1 Degerleri
Frx=21723,3769
R= -30467036 S=
Fl=  19,9655776 F2=
EGIiLME MOMENTLERI
M,= 0 [Nmm]
Mp= 0 [Nmm]
M= 0 [Nmm]
Mp= 742,635454 [Nmm)]
Mg= 12458,5204 [Nmm]
M= 25955,2508 [Nmm)]
Mg 0 [Nmm]
M= -857297,86 [Nmm]| z= 2,36208
M= -1100345,4 [Nmm]

0 [Nmm]

_ (az2? —ai?)R — S

2ai(az — ai1)?

-7,57371E+13

-26321,28247

-6,01006E+13

-11008,26498

BiLESKE MOMENTLER

M,= 0
Mg= 0
M= 61480
Mp= 742,635454
Mg= 969994,123
M= 1994138,65
M= 1935374,99
M= 857297,86
M= 1229559,89
M,= 0

cl= 881 mm d1= 1717 mm
C1= 138 N D1 290 N
(al-b1)3= 1076890,63
(al-cl)3= -308915776
(al-d1)3= -3456649728
Foe S—(az—a1)’R
=2 s P
2aia2(a2—a)
T= -2471835,76
F3= -5353,04406 Y= -29731,451
T= -2226646,13
F3= -10735,0774 Y= -21723,377
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]
[Nmm]



Y]
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B1 B2

C1 Cc2 D1

D2

F3 ? F2
a1

a2

al= 205 mm bl=
a2= 1505 mm B1=
a2-al 1300 (a2)’-(al)’=
a2-bl 1402,5 (a2-al)’=
a2-cl 624 (a2-al)’=
a2-dl 212 (a2-b1)’=
(a2-cl)’=
(a2-d1)’=

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)’+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+C1xcl1+C2xc2+...+D1xd1+D2xd2+..

T-Faxa
Fi=—"—= 2=
az
B1 Degerleri
Fry= 301594514
R= -42273998,5 S=
Fl= 1942,87518 F2=
EGIiLME MOMENTLERI
M,= 0 [Nmm]
M= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 969914,111 [Nmm] x= 37,1958
M= 1993969,73 [Nmm]
Mg= 1935374,99 [Nmm]
M= 0 [Nmm] y= 80,3812
M= -548687,02 [Nmm]
M= 0 [Nmm]
B1 Degerleri
Frx=21723,3769
R= -30467036 S=
Fl=19,9655776 F2=
EGIiLME MOMENTLERI
M,= 0 [Nmm]
Mp= 0 [Nmm]
M= 0 [Nmm]
Mp= 742,635454 [Nmm]
Mg= 12458,5204 [Nmm]
Mg= 25955,2508 [Nmm]
Mg 0 [Nmm]
My -857297,86 [Nmm]| z= 2,36208
M= -1100345,4 [Nmm]

0 [Nmm]

102,5 mm cl= 881 mm di= 1717 mm
-Fry N Cl= 138 N D1 290 N
2223000 (al-b1)’= 1076890,63
1690000 (al-cl)’= -308915776
2197000000 (al-d1)’= -3456649728
2758726266
242970624
-9528128
2
(a2?2 —ai®>)R— S po=S=(a2=a)’R
2ai(az — a)? 2aia2(a2—a1)
-7,57371E+13 T= -2471835,76
-26321,28247 F3= -5353,04406 I= -29731451
-6,01006E+13 T= -2226646,13
-11008,26498 F3= -10735,0774 = 21723377
BiLESKE MOMENTLER
M,= 0 [Nmm]
M= 0 [Nmm]
M= 61480 [Nmm]
Mp= 742,635454 [Nmm]
Mg= 969994,123 [Nmm]
M= 1994138,65 [Nmm]
M= 1935374,99 [Nmm]
M= 857297,86 [Nmm]
M= 1229559,89 [Nmm]
M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

3

S — (az2? —ai> )R — S F _S—(a2—a1)’R

Fry= 61803,6757

R=  -86655023 S= -1,63285E+14 T=  -5715368,8
Fl= 1971,95883 F2= -42356,91124 F3= -20990,723 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

Mg= 988062,312 [Nmm]| x= 36,5526

Mg= 2031778,48 [Nmm|
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 49,7827
M= -2151549,1 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx= 44516,2123

R= -62433988 S= -1,2316E+14 T=  -4562911,8
Fl1=40,9140759 . F2= -22558,47532 F3= -21998,651 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 1495,51662 [Nmm] My= 1495,5166 [Nmm]

Mg= 25530,3833 [Nmm] M= 988392,1 [Nmm]

M= 53188,2986 [Nmm] M= 2032474,6 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -1067796,4 [Nmm] z= 2,36208 My= 1067796,4 [Nmm]

M= -2254861,7 [Nmm] M= 3116659,3 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

" 2aiax(ar—ar)

1717 mm
290 N

-61375,68

-44516,21



51

Bl B2 C1 Cc2 D1 D2
F3 ? F2 ? F1

al= 205 mm bl= 102,5 mm cl= 881 mm di= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138N D1= 290 N
a2-al 1300 (a2)’-(al)’= 2223000 (al-b1)’= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-cl)®= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’=-3456649728
a2-dl 2212 (a2-b1)’= 2758726266

(a2-c1y’= 242970624

(a2-d1)’= 9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)’+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+C1xcl1+C2xc2+...+D1xd1+D2xd2+..

2
T-Faxa (a2? —a®>)R— S po=S—(@-a)’R
Fi= 2 = > T 2aaar—an)
a2 2ai(az — ar)
B1 Degerleri
Fry= 29556,2623
R=  -41428025,9 S= -7,40683E+13 T= -2410008,89
Fl=  1942,3208 F2= -26015,618 F3= -5054,96513 = 29128262
EGILME MOMENTLERI
M,= 0 [Nmm]
M= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
M= 969568,178 [Nmm| x= 37,2083
M= 1993249,04 [Nmm]
Mg= 1935374,99 [Nmm]
M= 0 [Nmm] y= 81,3528
M= -518133,93 [Nmm]
M= 0 [Nmm]
B1 Degerleri

Frx= 21288,9093
R= -29857695,3 S= -5,88986E+13 T=  -2182113.2
Fl=  19,566266 F2= -10788,09968 F3= -10520,3759 = -21288,909
EGILME MOMENTLERI BILESKE MOMENTLER
M,= 0 [Nmm] M,= 0 [Nmm]
Mp= 0 [Nmm] M= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm]
Mp= 728,026928 [Nmm] My= 728,026928 [Nmm]
Mg=  12209,35 [Nmm] M= 969645,048 [Nmm]
M= 25436,1458 [Nmm] M= 1993411,33 [Nmm]
Mg 0 [Nmm] Mg= 1935374,99 [Nmm]
My= -850614,16 [Nmm] z= 2,36208 M= 850614,158 [Nmm]
M= -1078338,5 [Nmm] M= 1196359,79 [Nmm]
M= 0 [Nmm] M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

F3 Lﬁ F2 F1
ol a2

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

1717 mm
290 N

-70612,38

-51169,27

2
T-Faxa (az2? —air?)R— S Fx:S—(CIZ—Cll) R
Fi= 72 = > T 2aaaz—ar)
a ai(az2 —ar)
B1 Degerleri
Fry= 71040,3813
R= -99609503 S= -1,8884E+14 T=  -6662131,1
Fl=1980,44813 F2= -47037,5879 F3= -25555,242 =
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 993359,633 [Nmm] x= 36,3691
Mp= 2042814,57 [Nmm]
Mg= 1935374,99 [Nmm|]
M= 0 [Nmm] y= 44,9117
M= -2619412,3 [Nmm|]
M= 0 [Nmm]
B1 Degerleri
Frx= 51169,2655
R= -71764895 S= -1,41567E+14 T=  -5244849,7
Fl= 47,0287813 F2= -25929,89285 F3= -25286,401 =
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1710,39231 [Nmm)] Mp= 1710,3923 [Nmm]
M= 29345,9596 [Nmm)] Mg= 993793,01 [Nmm]
M= 61137,4157 [Nmm| M= 2043729,2 [Nmm]
M= 0 [Nmm] M= 1935375 [Nmm)]
M= -1101305,8 [Nmm] z= 2,36208 M= 1101305,8 [Nmm]
M= -2591856,2 [Nmm] M= 3684974,7 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]
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Bl B2 C1 Cc2 D1 D2
F3 ? F2 ? F1

al= 205 mm bl= 102,5 mm cl= 881 mm di= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138N D1= 290 N
a2-al 1300 (a2)’-(al)’= 2223000 (al-b1)’= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-cl)>= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’=-3456649728
a2-dl 2212 (a2-b1)’= 2758726266

(a2-c1y’= 242970624

(a2-d1)’= 9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)’+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+C1xcl1+C2xc2+...+D1xd1+D2xd2+..

2
T-Faxa (a2? —a®>)R— S po=S—(@2—a)"R
Fi= 2 = > T aaxar—ai)
a2 2ai(az — ar)
B1 Degerleri
Fry= 48707,8763
R= -68288164,6 S= -1,27054E+14 T= -4373049,33
Fl= 195992271 F2= -35720,64882 F3= -14519,1502 T= -48279,876
EGILME MOMENTLERI
M,= 0 [Nmm]
M= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 980551,773 [Nmm] x= 36,8161
M= 2016131,53 [Nmm]
Mg= 1935374,99 [Nmm]
M= 0 [Nmm] y= 58,9707
M= -1488212,9 [Nmm]
M= 0 [Nmm]
B1 Degerleri

Frx= 35083,5146
R=  -49204629,3 S= -9,70632E+13 T= -3596060,25
Fl= 32,2446477 F2= -17778,48023 F3= -17337,2791 = -35083,515
EGILME MOMENTLERI BILESKE MOMENTLER
M,= 0 [Nmm] M,= 0 [Nmm]
Mp= 0 [Nmm] M= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm]
Mp= 1187,12137 [Nmm] My= 1187,12137 [Nmm]
Mg= 20120,6601 [Nmm] M= 980758,186 [Nmm]
M= 41918,042 [Nmm] M= 2016567,25 [Nmm]
Mg 0 [Nmm] Mg= 1935374,99 [Nmm]
My= -1004589,1 [Nmm] z= 2,36208 M= 1004589,07 [Nmm)]
M= -1777071,1 [Nmm] M= 2317921,34 [Nmm]
M= 0 [Nmm] M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

1717 mm
290 N

-42491,22

-30914,04

2
T-Faxa (az2? —ai®>)R — S Fx:S—(CIZ—Cll) R
Fi= 2= > T 2aaaz—ar)
a ai(az2 — ar)
B1 Degerleri
Fry= 42919,2192
R= -60169573 S= -1,11039E+14 T= -3779712
Fl=1954,60246 F2= -32787,26182 F3= -11658,56 =
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
M= -61480 [Nmm]
Mpy= 0 [Nmm]
Mg= 977231,934 [Nmm] x= 36,9337
M= 20092152 [Nmm|
Mg= 1935374,99 [Nmm|]
M= 0 [Nmm] y= 64,273
M= -1195002,4 [Nmm|]
M= 0 [Nmm]
B1 Degerleri
Frx= 30914,0363
R= -43356936 S= -8,55278E+13 T=  -3168688,7
Fl=28,4125527 F2= -15665,60786 F3= -15276,841 =
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 1049,38193 [Nmm)] Mp= 1049,3819 [Nmm]
M= 17729,4329 [Nmm] M= 977392,75 [Nmm]
M= 36936,3185 [Nmm)| M= 2009554,7 [Nmm]
M= 0 [Nmm] M= 1935375 [Nmm)|
My= -968112,55 [Nmm] z= 2,36208 M= 968112,55 [Nmm)]
M= -1565876,2 [Nmm] M= 1969771,3 [Nmm)]

M= 0 [Nmm] M= 0 [Nmm]



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

22

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)’~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm = -
az 2ai(az — ar)

B1 Degerleri

3

S — (az2? —ai> )R — S F _S—(a2—a1)’R

Fry= 27811,6541

R=  -38981213 S= -6,92416E+13 T=  -2231186,5
Fl= 1940,71736 F2= -25131,54228 F3=  -4192,8292 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

M= 968567,632 [Nmm]| x= 37,2444

Mg= 1991164,57 [Nmm]
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 84,3041
M= -429764,99 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx=20032,2955

R= -28095294 S= -5,5422E+13 T=  -2053310,3
Fl= 184113341 . F2= -10151,31389 F3=  -9899,393 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 685,719343 [Nmm] My= 685,71934 [Nmm]

M= 11488,6725 [Nmm] M= 968635,77 [Nmm]

M= 23934,7344 [Nmm] M= 1991308,4 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -830310,83 [Nmm] z= 2,36208 My= 830310,83 [Nmm]

M= -1014687,8 [Nmm] M= 1101947,9 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

" 2aiax(ar—ar)

1717 mm
290 N

-27383,65

-20032,3



]

B1 B2 Cl1 c2 D1 D2
F3 lﬁ F2 ? F1

al= 205 mm bl= 102,5 mm cl= 881 mm di= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138N D1 290 N
a2-al 1300 (a2)’-(al)’= 2223000 (al-b1)’=  1076890,625
a2-bl 1402,5 (a2-al)’= 1690000 (al-cl)>=  -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1y’=  -3456649728
a2-dl 2212 (a2-b1)’= 2758726266

(a2-c1y’= 242970624

(a2-d1)’= 9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)’+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+C1xcl1+C2xc2+...+D1xd1+D2xd2+..

2
T-Faxa (a2? —a?>)R—S Fo=S—(a2—a)’R
Fi= 2= > T 2aiaxaz—an)
a2 2ai(az —ai)
B1 Degerleri
Fry= 39345442
R= -55157350,3 S= -1,01151E+14 T=  -3413399,801
Fl= 1951,31786 F2= -30976,25943 F3=  -9892,50039 = -38917,442
EGILME MOMENTLERI
M,= 0 [Nmm]
M= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 975182,346 [Nmm] x= 37,0068
M= 2004945,22 [Nmm]
Mg= 1935374,99 [Nmm]
M= 0 [Nmm] y= 68,0728
M= -1013981,3 [Nmm]
M= 0 [Nmm]
B1 Degerleri

Frx= 28339,9009
R=  -39746711 S= -7,84061E+13 T=  -2904839,844
Fl= 26,0467097 F2= -14361,17142 F3=  -14004,7762 = -28339,901
EGILME MOMENTLERI BILESKE MOMENTLER
M,= 0 [Nmm] M,= 0 [Nmm]
M= 0 [Nmm] Mp= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm)]
Mp= 963,904468 [Nmm] M,= 963,904468 [Nmm)]
Mg= 16253,1468 [Nmm] M= 975317,78 [Nmm]
M= 33860,7226 [Nmm] M= 2005231,13 [Nmm]
Mg 0 [Nmm] Mg= 1935374,99 [Nmm]
My= -941971,85 [Nmm] z= 2,36208 M= 941971,852 [Nmm)]
M= -1435489,6 [Nmm] M= 1757494,9 [Nmm]
M= 0 [Nmm] M= 0 [Nmm]
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B1 B2 C1

c2 D1 D2

F3 ? F2
al

al= 205 mm bl= 102,5 mm cl= 881 mm d1= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138N D1 290 N
a2-al 1300 (a2)’-(al)’= 2223000 (al-b1)’= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-cl)>= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’=-3456649728
a2-dl 2212 (a2-b1)’= 2758726266

(a2-c1y’= 242970624

(a2-d1)’= 9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)’+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+C1xcl1+C2xc2+...+D1xd1+D2xd2+..

2
T-Faxa (az22 —a®>)R — .S F,=S=(a2—a)’R
Fi= 2 = > T aaxar—ai)
a2 2ai(az — ar)
B1 Degerleri
Fry= 31421,7071
R=  -440443122 S= -7,92293E+13 T= -2601216,98
Fl=  1944,0353 F2= -26960,92731 F3= -5976,8151 = -30993,707
EGIiLME MOMENTLERI
M,= 0 [Nmm]
M= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 970638,024 [Nmm| x= 37,1697
M= 1995477,88 [Nmm]
Mg= 1935374,99 [Nmm]
M= 0 [Nmm] y= 78,4235
M= -612623,55 [Nmm]
M= 0 [Nmm]
B1 Degerleri

Frx= 22632,5598
R= -31742165,1 S= -6,2616E+13 T= -2319837,38
Fl= 20,8011917 F2= -11468,99107 F3= -11184,3699 T=  -22632,56
EGIiLME MOMENTLERI BiLESKE MOMENTLER
M,= 0 [Nmm] M,= 0 [Nmm]
Mp= 0 [Nmm] M= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm]
Mp= 773,174111 [Nmm] My= 773,174111 [Nmm]
Mg= 12979,9436 [Nmm] M= 970724,808 [Nmm]
M= 27041,5493 [Nmm] M= 1995661,1 [Nmm)]
Mg 0 [Nmm] Mg= 1935374,99 [Nmm]
My= -870765,75 [Nmm] z= 2,36208 M= 870765,747 [Nmm]
M= -1146397,9 [Nmm] M= 1299821,44 [Nmm]
M= 0 [Nmm] M= 0 [Nmm]



B1 B2

Cc2 D1

D2

F3

lﬁ F2

al= 205 mm bl= 102,5 mm cl= 881 mm dl= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138 N D1= 290 N
a2-al 1300 (a2)*-(al)’= 2223000 (al-b1)’= 1076890,63
a2-b1 1402,5 (a2-al)’= 1690000 (al-cl)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’= -3,457E+09
a2-d1 212 (a2-b1)*= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)*+...-(a2/a1)[B1(al-b1)*+B2(al-b2) +...]
T=B1xb1+B2xb2+Clxc1+C2xc2+...+D1xd1+D2xd2+...

2
T-Faxa (az2? —ai®> )R — S po=S—(a2—a)'R
Fi= 2= > ’ 2aia2(a2—a1)
a 22ai(az — ai)
B1 Degerleri
Fry= 40715,2593
R=  -57078519 S= -1,04941E+14 T= -3553806,08
Fl= 195257684 F2= -31670,41084 F3= -10569,4253 = -40287,259
EGILME MOMENTLERI
M= 0 [Nmm]
Mp= 0 [Nmm]
Mc= -61480 [Nmm]
Mp= 0 [Nmm]
M= 975967,947 [Nmm] x= 36,9787
M= 2006581,89 [Nmm]
Mg= 1935374,99 [Nmm]
M= 0 [Nmm] y= 66,5625
M= -1083366,1 [Nmm]
M= 0 [Nmm]
B1 Degerleri

Frx= 29326,5588
R=  -41130499 S= -8,11358E+13 T= -3005972,27
Fl=  26,9535297 F2= -14861,15773 F3= -144923546 = -29326,559
EGILME MOMENTLERI BiLESKE MOMENTLER
M= 0 [Nmm] M= 0 [Nmm]
Mp= 0 [Nmm] Mg= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm]
Mp= 996,707622 [Nmm] Mp= 996,70762 [Nmm]
M= 16819,0025 [Nmm] M= 976112,86 [Nmm]
M= 35039,5886 [Nmm] M= 2006887,8 [Nmm]
Mg= 0 [Nmm] Mg= 1935375 [Nmm]
My= -952362,04 [Nmm] z= 2,36208 M= 952362,04 [Nmm]
M= -1485466,3 [Nmm] M= 1838557,1 [Nmm)]
M= 0 [Nmm] M= 0 [Nmm]



Y]
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Bl B2 Cl1 Cc2 D1 D2
F3 lﬁ F2 ? F1

al= 205 mm bl= 102,5 mm cl= 881 mm dl= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138N D1= 290 N
a2-al 1300 (a2)’-(al)’= 2223000 (al-b1)’= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-cl)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’= -3456649728
a2-dl 2212 (a2-b1)’= 2758726266

(a2-c1y’= 242970624

(a2-d1)’= 9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)’+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+C1xcl1+C2xc2+...+D1xd1+D2xd2+..

2
T-Faxa (a2? —ai®»)R — S po=S—(a@2—a)"R
Fi= 2= > " 2aaaz-ar)
a2 2ai(az — ai)
B1 Degerleri
Fry= 18095,6708
R=  -25354546,3 S= -4,2361E+13 T= -123529826
Fl= 1931,78757 F2= -20207,99291 F3= 608,534532 = -17667,671
EGIiLME MOMENTLERI
M,= 0 [Nmm]
M= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 962995442 [Nmm] x= 37,447
M= 1979555,84 [Nmm]
Mg= 1935374,99 [Nmm]
My= [Nmm] y=
M= 62374,7896 [Nmm]
M,= 3,4197E-10 [Nmm]
B1 Degerleri

Frx= 13034,0261
R= -18280221,6 S= -3,60604E+13 T= -1335987,68
Fl= 11,9793465 F2= -6604,95899 F3= -6441,04647 = -13034,026
EGILME MOMENTLERI BILESKE MOMENTLER
M,= 0 [Nmm] M,= 0 [Nmm]
Mp= 0 [Nmm] M= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm]
Mp= 448,590451 [Nmm] My= 448,5904508 [Nmm]
Mg= 7475,11224 [Nmm] M= 963024,4539 [Nmm]
M= 15573,1505 [Nmm] M= 1979617,094 [Nmm]
Mg= 0 [Nmm] Mg= 1935374,994 [Nmm]
M= [Nmm] z= 2,36208 M= [Nmm]
M= -660207,26 [Nmm] M= 663147,2268 [Nmm]
M,= 0 [Nmm] M,= 3,4197E-10 [Nmm]



B1 B2 C1 c2 D1 D2

k3 ﬁl P2 lr Pl
al

al= 205 mm bl= 102,5 mm cl= 881 mm di=
a2= 1505 mm Bl= -Fry N Cl= 138 N D1=
a2-al 1300 (a2)*~(al)’= 2223000 (al-b1)*= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-c1)’= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)*= -3 ,457E+09
a2-dl 2212 (a2-b1)’= 2758726266

(a2-cl)’= 242970624

(a2-d1)’= -9528128

R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)’+B2(a2-b2)*+..+Cl1(a2-c1)’+C2(a2-c2)*+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+Cl1xc1+C2xc2+...+D1xd1+D2xd2+...

F1:T'F2Xm - -
az 2ai(az — ar)

B1 Degerleri

3

S — (az2? —ai> )R — S F _S—(a2—a1)’R

Fry= 52275,609

R=  -73291910 S= -1,36924E+14 T= -4738741,9
Fl= 1963,20175 F2= -37528,58812 F3= -16282,223 =
EGILME MOMENTLERI

M= 0 [Nmm]

Mp= 0 [Nmm]

M= -61480 [Nmm]

Mpy= 0 [Nmm]

M= 982597,894 [Nmm]| x= 36,7439

Mg= 2020394,28 [Nmm|
M¢= 1935374,99 [Nmm|

My= 0 [Nmm] y= 56,1324
M= -1668927,8 [Nmm]
M= 0 [Nmm]

B1 Degerleri

Frx= 37653,2962

R= -52808748 S= -1,04173E+14 T=  -3859462,9
Fl= 34,6064892 . F2= -19080,71038 F3= -18607,192 =
EGILME MOMENTLERI BILESKE MOMENTLER

M= 0 [Nmm] M= 0 [Nmm]

Mp= 0 [Nmm] Mp= 0 [Nmm]

M= 0 [Nmm] M= 61480 [Nmm)]

Mp= 1271,57825 [Nmm] My= 1271,5782 [Nmm]

Mg= 21594,4492 [Nmm] M= 982835,16 [Nmm]

M= 44988,4359 [Nmm] M= 2020895,1 [Nmm]

M= 0 [Nmm] Mg= 1935375 [Nmm]

My= -1024114,6 [Nmm] z= 2,36208 My= 1024114,6 [Nmm]

M= -1907237,2 [Nmm] M= 2534338,9 [Nmm]

M= 0 [Nmm] M= 0 [Nmm]

" 2aiax(ar—ar)

1717 mm
290 N

-51847,61

-37653,3
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B1 B2 C1

c2 D1 D2

F3 ? F2
al

al= 205 mm bl= 102,5 mm cl= 881 mm di= 1717 mm
a2= 1505 mm Bl= -Fry N Cl= 138N D1 290 N
a2-al 1300 (a2)’-(al)’= 2223000 (al-b1)’= 1076890,63
a2-bl 1402,5 (a2-al)’= 1690000 (al-cl)>= -308915776
a2-cl 624 (a2-al)’= 2197000000 (al-d1)’=-3456649728
a2-dl 2212 (a2-b1)’= 2758726266

(a2-c1y’= 242970624

(a2-d1)’= 9528128
R=B1(a2-b1)+B2(a2-b2)+...+C1(a2-c1)+C2(a2-c2)+...
S=B1(a2-b1)*+B2(a2-b2)*+...+C1(a2-c1)*+C2(a2-c2)’+...-(a2/al)[B1(al-b1)*+B2(al-b2)*+...]
T=B1xb1+B2xb2+C1xcl1+C2xc2+...+D1xd1+D2xd2+..

2
T-Faxa (a22 —a®> YR — S F,=S=(a2—a)’R
Fi= 2 = > T aaxar—ai)
a2 2ai(az — ar)
B1 Degerleri
Fry= 49357,1021
R= -69198703,7 S= -1,2885E+14 T=  -4439594,97
Fl=  1960,5194 F2= -36049,6423 F3= -14839,9792 T= -48929,102
EGIiLME MOMENTLERI
M,= 0 [Nmm]
M= 0 [Nmm]
M= -61480 [Nmm]
Mp= 0 [Nmm]
Mg= 980924,109 [Nmm] x= 36,8029
M= 2016907,23 [Nmm]
Mg= 1935374,99 [Nmm]
M= 0 [Nmm] y= 58,4321
M= -1521097,9 [Nmm]
M= 0 [Nmm]
B1 Degerleri

Frx= 35551,1417
R=  -49860476,3 S= -9,83569E+13 T= -3643992,03
Fl= 32,6744356 F2= -18015,44904 F3= -17568,3671 T= -35551,142
EGIiLME MOMENTLERI BiLESKE MOMENTLER
M,= 0 [Nmm] M,= 0 [Nmm]
Mp= 0 [Nmm] M= 0 [Nmm]
M= 0 [Nmm] M= 61480 [Nmm]
Mp= 1202,5148 [Nmm] My= 1202,5148 [Nmm]
M= 20388,8478 [Nmm] M= 981135,98 [Nmm]
M= 42476,7663 [Nmm] M= 2017354,46 [Nmm]
Mg= 0 [Nmm] Mg= 1935374,99 [Nmm]
My= -1008294,1 [Nmm] z= 2,36208 M= 1008294,13 [Nmm]
M= -1800757,6 [Nmm] M= 23572159 [Nmm]
M= 0 [Nmm] M= 0 [Nmm]



EK-3

(Bileske gerilmelerin bulunmasi)



1. Durum Frx=-47915,08522 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1605,561361 Nmm
Mg=  991149,587 Nmm
Mp=  2038220,698 Nmm
Mg= 1935374,994 Nmm
Mh= 1085821,102 Nmm
M= 3406649,348 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
Mp= 24412,12824 [Nmm]
My= 1960774,61 [Nmm]
My= 1204821,264 [Nmm]
My = 1833915,002 [Nmm]
Myy=  1661780,17 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Koegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K segiime 1,923 Ksburuima™ 1,284
Centik Faktorleri — K gegiime 2,014 Koaburuima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K eegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburaima™ 2,148
— 3 3 _ 3 3
| We = nxd’/32 mm | Wb = nxd*/16 mm
Wegs=  86858,75369 mm’ Wheg=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigg=  196349,5408 mm’
Weys= 110433265 mm’ Whios=  220866,5299 mm’
Wejo=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

1. Durum Frx=-47915,08522 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:thr4>

M, =1601153,538 Nmm

opr= Ky*Kb*op/Kg N/mm’

229,32 N/mm’

Op* =
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opa= 1092154916 N/mm’
opss=  113,8629593 N/mm’
Opr = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprs = 119,25117 N/mm’
6, = M/(W.*2) N/mm’
Og = 0 N/mm’
0p=  0,186970217 N/mm’
0p= 0239267175 N/mm’
Gw=  0,110528871 N/mm’
= 8877644843 N/mm’
Ow= 6136104311 N/mm’
op=  9,340052411 N/mm’
Ow=  9,565991332 N/mm’

— 7
O =040y X0y/Opx  N/mm

Cel = 0 N/mm’
Co=  0,782760449 N/mm’
6= 1,001704362 N/mm’
Cu= 0495098592 N/mm’
Ges=  38,5054102 N/mm’
Cs= 2568911698 N/mm’
co=  24,81720188 N/mm’

40,04851578 N/mm’

| Tpei =  Ky*Kb*Tp/K¢ N/mm’
Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’

Ty = My/W, N/mm’
Ty = 9216995815 N/mm’
Ty= 9216995815 N/mm’
Tys= 8154608009 N/mm’
To=  7,249416827 N/mm’
Tos=  7,249416827 N/mm’
Tes= 8154608009 N/mm’
Tyy= 8154608009 N/mm’
Tes=  9,216995815 N/mm’

|GB = o +3xT,> N/mm’

om= 1596430504 N/mm’
om= 1598348365 N/mm’
om=  14,15967185 N/mm’
om=  12,56611537 N/mm’
ops=  40,50097218 N/mm’
oms=  29,31592786 N/mm’
om=  28,55497162 N/mm’
ops=  43,11313781 N/mm’




2. Durum Frx=-48225,89661 N

Toplam Moment Degerleri

M= 0 Nmm
Mp= 0 Nmm
M= 61480 Nmm

Mp=  1615,596209 Nmm
Mg=  991401,9242 Nmm
M=  2038746,531 Nmm
Mg=  1935374,994 Nmm
Mh=_ 1087370,477 Nmm
Mi=  3433206,505 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M~ 32480 [Nmm]
My 46980 [Nmm]
M= 244418561 [Nmm]
M= 1961280,214 [Nmm]
My~ 1216674,086 [Nmm]
My~ 1849969,063 [Nmm]
Myn=  1674734,88 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri > Ky4= 0,94
Centik Faktorleri — Kejegitme 1 Keiburuima= 2,28
Centik Faktorleri — Kegiime= 1,923 Keaburulma= 2,28
Centik Faktorleri — Koegitme 1,923 Kesburutma= 1,284
Centik Faktorleri — Kesegiime 2,014 Keaburuima™ 1,39
Centik Faktorleri — Kesegilme 2,014 Kesburuima=™ 1,39
Centik Faktorleri — Keoegilme 1,923 Kesburuima=™ 1,284
Centik Faktorleri — K 7egiime 1 K¢7buruima= 2,28
Centik Faktorleri > K gegitme 1,923 K egburutma= 2,148
We = nxd*/32 mm’ | Wb = nxd’/16 mm’
Wegg = 86858,75369 mm’ Wby = 173717,5074 mm’
Weyo=  98174,77042 mm’ Whig= 1963495408 mm’
Wee= 110433265 mm’ Whie=  220866,5299 mm’
Weyo=  153240,6065 mm’ Whbig= 3064812129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

2. Durum Frx=-48225,89661 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1611539,761

Nmm

opr= Ky*Kb*op/Kg N/mm’

229,32 N/mm’

Op*1 =
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’
6, = M/(W.*2) N/mm’
Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,110663468 N/mm’

= 8879934024 N/mm’

Ow=  6,196470236 N/mm’

6p= 9421815068 N/mm’

Ow=  9,640564764 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0495701498 N/mm’

Gs=  38,51533917 N/mm’

= 2594184203 N/mm’

Gao=  25,03445124 N/mm’

Gw= 4053607213 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Ton =  58,33578947 N/mm’

Too= 5833578947 N/mm’

Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’
Ty = My/W, N/mm®
Ty = 9276783819 N/mm’
Ty=  9,276783819 N/mm’
Tys= 8207504608 N/mm’
To=  7,296441711 N/mm’
Tes=  7,296441711 N/mm’
Tes= 8207504608 N/mm’
Tyy= 8207504608 N/mm’
Tes=  9,276783819 N/mm’
|GB = o +3xT,> N/mm’
op) = 16,0678609 N/mm’
om=  16,08691605 N/mm’
om= 1425106338 N/mm’
om=  12,64752564 N/mm’
Ops = 40,5357316 N/mm’
o= 29,58155783 N/mm’
opr=  28,78911503 N/mm’
o= 43,44150064 N/mm’




3. Durum Frx=-39569,96645 N

Toplam Moment Degerleri

M= 0 Nmm
Mp= 0 Nmm
M= 61480 Nmm

Mp=  1334,355159 Nmm
Mg= 984385,6137 Nmm
M= 2024125,881 Nmm

Mg=  1935374,994 Nmm
Mh=_ 1037448,917 Nmm
Mi=  2696421,491 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
Mp=  23612,41592 [Nmm]
My=  1947222,015 [Nmm]
My=  1110106,099 [Nmm]
Myy=  1408557,376 [Nmm]
Myp=  1315327,557 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri > Ky4= 0,94
Centik Faktorleri — Kejegitme 1 Keiburuma= 2,28
Centik Faktorleri — Kegiime= 1,923 Keaburulma= 2,28
Centik Faktorleri — K segiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — Kesegiime 2,014 Keaburuima™ 1,39
Centik Faktorleri — Kesegilme 2,014 Kesburuima=™ 1,39
Centik Faktorleri — Keoegilme 1,923 Kesburuima=™ 1,284
Centik Faktorleri — K 7egiime 1 K¢7buruima= 2,28
Centik Faktorleri — K segilme 1,923 Kesburuima™ 2,148
We = nxd*/32 mm’ | Wb = nxd’/16 mm’
Wegg = 86858,75369 mm’ Wby = 173717,5074 mm’
Wejgo=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weys= 110433265 mm’ Whigs=  220866,5299 mm’
Weyo=  153240,6065 mm’ Whbig= 3064812129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Sp 0,5x0xk N/mm’
Op = 300 N/mm’

3. Durum Frx=-39569,96645 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1322289,035 Nmm

opr= Ky*Kb*op/Kg N/mm’

229,32 N/mm’

Op* =
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opa= 1092154916 N/mm’
opss=  113,8629593 N/mm’
Opr = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprs = 119,25117 N/mm’
6, = MJ/(W.*2) N/mm®
Og = 0 N/mm’
0p=  0,186970217 N/mm’
0p= 0239267175 N/mm’
Gw=  0,106908077 N/mm’
Op= 8816283824 N/mm’
Ow= 5653723938 N/mm’
op= 7173723807 N/mm’
Oy = 7,5716465 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Ce1 = 0 N/mm?
Co=  0,782760449 N/mm’
6= 1,001704362 N/mm’
Cu= 047887975 N/mm’
Ces= 3823926628 N/mm’
Cw=  23,66960668 N/mm’
6= 19,06110845 N/mm’

31,69908834 N/mm’

| Tpei =  Ky*Kb*Tp/K¢ N/mm’
Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’

Ty = My/W, N/mm’
To=  7,611720056 N/mm’
Ty=  7,611720056 N/mm’
T = 6734362756 N/mm’
To= 5986823968 N/mm’
Tes=  5,986823968 N/mm’
Tos=  6,734362756 N/mm’
Ty = 6734362756 N/mm’
Tes=  7,611720056 N/mm’

|GB = o +3xT,> N/mm’

om=  13,18388587 N/mm’
om= 1320710266 N/mm’
om=  11,70719167 N/mm’
om=  10,38053512 N/mm’
ops=  39,62029365 N/mm’
oms=  26,38759568 N/mm’
om= 2234682932 N/mm’
ops= 3433142946 N/mm’




4. Durum Frx=-21288,90932 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp= 728,0269279 Nmm
Mg=  969645,0482 Nmm
Mp= 1993411,327 Nmm
Mg= 1935374,994 Nmm
Mh=  850614,1584 Nmm
Mi= 1196359,791 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 21849,87196 [Nmm]
My= 191768897 [Nmm]
My=  1281174,702 [Nmm]
My=  1075183,245 [Nmm]
Myn=  583590,142 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




4. Durum Frx=-21288,90932 N

ok = 600 N/mm’ Tp = 0.29x0, N/mm’®
o m 380 N/mm’ Tp= 174 N/mm’
op= 0,5x0, N/mm’ T = 0.58x0, N/mm’
op = 300 N/mt’ T = 2204 N/mm’
M, =Fxr— M, = 7114004352 Nmm |
| o= Ky*Kb*op/Kg N/mm’ | Ty =  Ky*Kb*Ty/Ke N/mm’
oo = 229,32 N/mm’ Tp=  58,33578947 N/mm’
o= 119.25117 N/mn? Tpo=  58,33578947 N/mm’
o= 119.25117 N/mn? Tps=  103,5869159 N/mm’
Oprs = 109,2154916 N/mm’ Tpes = 91,7818705 N/mm’”
opss=  113,8629593 N/mm’ Tpes = 95,68748201 N/mm’”
o= 119.25117 N/mn? Tpe=  103,5869159 N/mm’
= 229,32 N/mm’ Tpr=  58,33578947 N/mm’
o= 119.25117 N/mn’ Tps=  61,92067039 N/mm’
Gy = MJ/(W.*2) N/mm’ Ty = My/W,, N/mm’
- 0 N/mm’ Ty = 4,095156821 N/mm’
oo 0,186970217 N/mm’ Typ=  4,095156821 N/mm’
op— 0239267175 N/mm’ Tyy=  3,623132665 N/mm’
Cw=  0,098927945 N/mm’ Tos=  3,220951746 N/mm’
i~ 8,682569379 N/mm’ Tys=  3,220951746 N/mm’
i 6524969177 N/mm’ Ty=  3,623132665 N/mm’
op— 5475863303 N/mm’ Ty=  3,623132665 N/mm’
g = 3,359420422 N/mm’ Te= 4095156821 N/mm’
0o = OptOux0/op:  N/mn’ |05 = Vo 243xT,” N/mm’
o= 0 N/mm’ o= 7,093019679 N/mm’
Co=  0,782760449 N/mm’ Opy = 7,136080302 N/mm’”
O3 = 1,001704362 N/mm’ Op3 = 6,354894378 N/mm’
Cu=  0,443133869 N/mm’ Ops = 5,596423687 N/mm’”
Ces=  37,65930057 N/mm’ Ops = 38,07028382 N/mm’”
Ce=  27,31711978 N/mm’ Ope = 28,02866932 N/mm’”
Oy = 14,549769 N/mm’ Op7 = 15,84541097 N/mm’
Cs=  14,06438675 N/mm’ Opg = 15,75175873 N/mm’”




5. Durum Frx=-45619,09139 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1531,286495 Nmm
Mg=  989286,4665 Nmm
Mp=  2034338,261 Nmm
Mg= 1935374,994 Nmm

Mh=_ 1073871,906 Nmm
M= 3210665,026 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 24192,39935 [Nmm]
My=  1957041,531 [Nmm]
My=  1117741,828 [Nmm]
My=  1715719,884 [Nmm]
Myn=  1566178,061 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

5. Durum Frx=-45619,09139 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1524429,504 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,109534022 N/mm’

Op= 8860742872 N/mm’

Ow= 5692612383 N/mm’

op= 8738089618 N/mm’

Gw=  9,015660454 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0490642304 N/mm’

Gs= 3843210052 N/mm’

= 23.83241516 N/mm’

Gao= 2321774274 N/mm’

Gw=  37,74452719 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
Ty = 8775336045 N/mm’
Tyy= 8775336045 N/mm’
Tyy=  7,763855711 N/mm’
To= 6902039456 N/mm’
Tos=  6,902039456 N/mm’
Tes=  7,763855711 N/mm’
Tyy=  7,763855711 N/mm’
Tes= 8775336045 N/mm’

|GB = o +3xT,> N/mm’

om=  15,19932788 N/mm’
om= 1521947049 N/mm’
om=  13,48464972 N/mm’
om=  11,96474721 N/mm’
ops=  40,24848812 N/mm’
oms=  27,36450948 N/mm’
Oy = 26,8308767 N/mm’
o=  40,68991154 N/mm’




Toplam Moment Degerleri

M= 0 Nmm
M= 0 Nmm
Mc= 61480 Nmm
Mp=  1495,516616 ~Nmm
M= 988392,0951 Nmm
Mg=  2032474,552 Nmm
Mg= 1935374994 Nmm
Mh=  1067796,432 Nmm
M= 3116659287 Nmm
Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
Mp=  24086,77325 [Nmm]
My= 1955249,518 [Nmm]
My=  1076242,274 [Nmm]
My=  1659218,563 [Nmm]
Myp=  1520321,603 [Nmm]
Boyut Faktérii —Kb = 0,78 (Her yerde ayn1)

Yiizey Faktorleri — Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98

Yiizey Faktorleri — Ky4= 0,94

6. Durum Frx=-44516,21226 N

Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Ke3buraima™ 1,284
Centik Faktorleri — K yegiime 2,014 Koaburuima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
) 3 ) 3
We = mxd*/32 mm | Wb = mxd’/16 mm
Wegs=  86858,75369 mm’ Whos=  173717,5074 mm’
Weio=  98174,77042 mm’ Whig= 1963495408 mm’
Weia=  110433,265 mm’ Whigs=  220866,5299 mm’
Wejo=  153240,6065 mm’ Whbig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

6. Durum Frx=-44516,21226 N

Tp= 0,29x0k N/mm?
Tp= 174 N/mm?
Ty = 0,58x0, N/mm?
T = 220,4 N/mm’

|Mb:F(xr4>

M, = 1487575,164 Nmm

ope = Ky*Kb*op/Ke N/mm’

229,32 N/mm’

Op* =
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opa= 1092154916 N/mm’
opss=  113,8629593 N/mm’
Opr = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprs = 119,25117 N/mm’
6, = M/(W.*2) N/mm’
Og = 0 N/mm’
6p=  0,186970217 N/mm’
0p= 0239267175 N/mm’
Gw=  0,109055787 N/mm’
i = 8852629318 N/mm’
Ow= 548125689 N/mm’
op= 8450330752 N/mm’
Ow= 8751689028 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Ce1 = 0 N/mm?
Co=  0,782760449 N/mm’
6= 1,001704362 N/mm’
Cu= 0488500118 N/mm’
Ces= 3839690923 N/mm’
Cw=  22,9475645 N/mm’
Co= 2245314641 N/mm’

36,63939721 N/mm’

| Tps =  Ky*Kb*Tp/Ke N/mm?

Tp = 5833578947 N/mm’
Tpn= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpe = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpw= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’
Ty = My/W, N/mm’
To= 8563185063 N/mm’
Tw= 8563185063 N/mm’
Ty3 = 7,5761581 N/mm’
Toy= 6735176964 N/mm’
Tes=  6,735176964 N/mm’
Ths = 7,5761581 N/mm’
Ty = 7,5761581 N/mm’
Tw= 8563185063 N/mm’

|UB = Vo +3xT,> N/mm’

Op1 = 14,8318716 N/mm’
om=  14,85251256 N/mm’
om=  13,16046832 N/mm’
Ops = 11,6758922 N/mm’
ops=  40,12991982 N/mm’
ops=  26,43454617 N/mm’
opr=  26,00650492 N/mm’
ops=  39,52758332 N/mm’




7. Durum Frx=-70731,31503 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  2329,873662 Nmm
Mg=  1009750,546 Nmm
Mp=  2076984,123 Nmm
Mg= 1935374,994 Nmm
Mh= 1169205,573 Nmm
Mi=  5366241,299 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 26583,8711 [Nmm]
My=  1998046,728 [Nmm]
My=  2099865,895 [Nmm]
My=  3033116,01 [Nmm]
Myn=  2617678,682 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

7. Durum Frx=-70731,31503 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 2363591,65

Nmm

opr= Ky*Kb*op/Kg N/mm’

229,32 N/mm’

Op*1 =
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’
6, = M/(W.*2) N/mm’
Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

gy = 0,1203617 N/mm’
=  9,046398878 N/mm’
o= 10,69452918 N/mm’
op= 1544753299 N/mm’
oi=  15,06859454 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’
Gu=  0,539143372 N/mm’
Gs= 392373547 N/mm’

= 4477319766 N/mm’

Gao=  41,04522415 N/mm’

Cu=  63,08544771 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’
Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’

Ty = My/W, N/mm’
Ty, = 13,6059496 N/mm’
Ty, = 13,6059496 N/mm’
Ty = 12,03767343 N/mm’
To=  10,70144784 N/mm’
Tes=  10,70144784 N/mm’
Tes=  12,03767343 N/mm’
Ty = 12,03767343 N/mm’
Ty = 13,6059496 N/mm’

|GB = o +3xT,> N/mm’

om=  23,56619599 N/mm’
om=  23,57919226 N/mm’
Op3 = 20,8739109 N/mm’
om=  18,54329079 N/mm’
o=  43,39507992 N/mm’
o= 49,38983674 N/mm’
om=  46,03723678 N/mm’
ops=  67,34344294 N/mm’




8. Durum Frx=-24438,79896 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  833,7171866 Nmm
Mg=  972177,2333 Nmm
Mp=  1998687,38 Nmm
Mg= 1935374,994 Nmm
Mh=  895611,8942 Nmm
M= 1442026,778 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 22154,63776 [Nmm]
My=  1922762,073 [Nmm]
My=  1251698,988 [Nmm]
My 1036426,359 [Nmm]
Myn=  703427,6963 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

8. Durum Frx=-24438,79896 N

|Mb:F(xr4>

M, = 816658,6629 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,100307809 N/mm’

= 8705538471 N/mm’

Ow= 6374850596 N/mm’

op= 5278476102 N/mm’

Ow= 4049261971 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0449314777 N/mm’

Gs=  37,75892545 N/mm’

= 26,6886406 N/mm’

Cao=  14,02529678 N/mm’

Gu=  16,95244396 N/mm’

Tp= 0,29x0k N/mm?
Tp= 174 N/mm’
Ta= 0,58X0 N/mm?
Ta= 220,4 N/mm>
|

| Tpei =  Ky*Kb*Tp/K¢ N/mm’
Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’
Ty = My/W, N/mm’
Ty 4,701072881 N/mm’
Ty, 4,701072881 N/mm’
Tys 4,159208416 N/mm’
To=  3,697521137 N/mm’
Tes=  3,697521137 N/mm’
Tos=  4,159208416 N/mm’
Ty = 4,159208416 N/mm’
Tes=  4,701072881 N/mm’

|GB = o +3xT,> N/mm’

8,14249708 N/mm’

Op1 =

om= 8180035001 N/mm’
om=  7,273269937 N/mm’
om= 6420036717 N/mm’
Ops 38,29819107 N/mm’
oms= 2764381633 N/mm’
om= 1576724433 N/mm’
ops=  18,80653117 N/mm’




9. Durum Frx=-51169,26554 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp= 1710,392307 Nmm
Mg= 993793,0092 Nmm
M= 2043729,225 Nmm
Mg=  1935374,994 Nmm
Mh= 1101305,792 Nmm
Mi= 3684974,747 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 24723,17655 [Nmm]
My=  1966071,22 [Nmm]
My=  1329590,055 [Nmm]
My=  2002557.11 [Nmm]
Myn=  1797548,657 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

9. Durum Frx=-51169,26554 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1709896,793 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,11193718 N/mm’

Ois= 8901625888 N/mm’

Ow= 6771546545 N/mm’

op=  10,19893961 N/mm’

oi=  10,34753885 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Gu=  0,501406914 N/mm’

Gs=  38,60942427 N/mm’

= 2834942864 N/mm’

Gao=  27,09932794 N/mm’

Cu=  43,32050476 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
Ty =  9,842973338 N/mm’
Tyy=  9,842973338 N/mm’
Tyy= 8708432859 N/mm’
To=  7,741765102 N/mm’
Tes=  7,741765102 N/mm’
Tes= 8708432859 N/mm’
Tyy= 8708432859 N/mm’
Tes=  9,842973338 N/mm’

|GB = o +3xT,> N/mm’

om=  17,04852992 N/mm’
om=  17,06649016 N/mm’
om= 1511667358 N/mm’
om=  13,41850176 N/mm’
ops=  40,87165794 N/mm’
oms=  32,11231092 N/mm’
omr=  31,01425452 N/mm’
oms=  46,55446816 N/mm’




10. Durum Frx=-70731,31503 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp= 2329,873662 Nmm
Mg= 1009750,546 Nmm
Mp= 2076984,123 Nmm
Mg= 1935374,994 Nmm
Mh=1169205,573 Nmm
Mi= 5366241,299 Nmm

Mj= 0 Nmm
M= 0 [Nmm)]
M= 32480 [Nmm]
My= 46980 [Nmm)]
Mp=  26583,8711 [Nmm]
My=  1998046,728 [Nmm]
My~ 2099865,895 [Nmm]
My=  3033116,01 [Nmm]
Myy=  2617678,682 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayn1)
Yiizey Faktorleri — Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri — Ky4= 0,94
Centik Faktorleri — Kjegiime= 1 Keiburulma™ 2,28
Centik Faktorleri — Koegiime™ 1,923 Kezburulma™ 2,28
Centik Faktorleri — K segiime= 1,923 Kesburulma™ 1,284
Centik Faktorleri — K gegiime™ 2,014 Keaburulma™ 1,39
Centik Faktorleri — K segiime™ 2,014 Kesburulma™ 1,39
Centik Faktorleri — Koegiime™ 1,923 Ksburulma™ 1,284
Centik Faktorleri — K zegiime= 1 K¢7burulma™ 2,28
Centik Faktorleri — K gegiime™ 1,923 Kgburulma™ 2,148
We = nxd*/32 mm’ Wb = nxd*/16 mm’
Wegs=  86858,75369 mm’ Whos=  173717,5074 mm’
Weigo= 98174,77042 mm’ Whigo= 1963495408 mm’
Weia= 110433265 mm’ Whigs=  220866,5299 mm’
Weig=  153240,6065 mm’ Whis=  306481,2129 mm’




oK = 600 N/mm’
Oak 380 N/mm’
Op = 0,5xox N/mm’
Op = 300 N/mm’

10. Durum Frx=-70731,31503 N

Tp= 0,29x0k N/mm?
Tp= 174 N/mm’
Ty = 0,58x0, N/mm?
Ty = 220,4 N/mm’

|Mb:F(xr4>

M, = 2363591,65

Nmm

opr= Ky*Kb*op/Kg N/mm’

229,32 N/mm’

Op*| =

Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

Gy = MJ/(W,*2) N/mm®

Og1 = 0 N/mm?
Gp= 0,186970217 N/mm’
6p= 0239267175 N/mm’
gy = 0,1203617 N/mm’
Ows=  9,046398878 N/mm’
0= 10,69452918 N/mm’
op= 1544753299 N/mm’
ow= 1506859454 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Gel = 0 N/mm>
Co=  0,782760449 N/mm’
6= 1,001704362 N/mm’
Gu=  0,539143372 N/mm’
Ges=  39,2373547 N/mm’
Ges=  44,77319766 N/mm’
Go=  41,04522415 N/mm’

63,08544771 N/mm’

Tp = Ky*Kb*Tp/Kg N/mm’

Tp = 5833578947 N/mm’
Tpn= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpes = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpw= 5833578947 N/mm’
Tpes=  61,92067039 N/mm’
Ty, = My/W, N/mm?
Ty = 13,6059496 N/mm’
Ty, = 13,6059496 N/mm’
Tes=  12,03767343 N/mm’
T =  10,70144784 N/mm’
Tes=  10,70144784 N/mm’
Tes=  12,03767343 N/mm’
Ty=  12,03767343 N/mm’
Tys = 13,6059496 N/mm’

|UB = Vo +3xT,> N/mm’

om=  23,56619599 N/mm’
om=  23,57919226 N/mm’
Op3 = 20,8739109 N/mm’
om=  18,54329079 N/mm’
ops=  43,39507992 N/mm’
ops=  49,38983674 N/mm’
opr=  46,03723678 N/mm’
ops=  67,34344294 N/mm’




11. Durum Frx=-51169,26554 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp= 1710,392307 Nmm
Mg= 993793,0092 Nmm
M= 2043729,225 Nmm
Mg=  1935374,994 Nmm
Mh= 1101305,792 Nmm
Mi= 3684974,747 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 24723,17655 [Nmm]
My=  1966071,22 [Nmm]
My=  1329590,055 [Nmm]
My=  2002557.11 [Nmm]
Myn=  1797548,657 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

11. Durum Frx=-51169,26554 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1709896,793 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,11193718 N/mm’

Ois= 8901625888 N/mm’

Ow= 6771546545 N/mm’

op=  10,19893961 N/mm’

oi=  10,34753885 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Gu=  0,501406914 N/mm’

Gs=  38,60942427 N/mm’

= 2834942864 N/mm’

Gao=  27,09932794 N/mm’

Cu=  43,32050476 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
Ty =  9,842973338 N/mm’
Tyy=  9,842973338 N/mm’
Tyy= 8708432859 N/mm’
To=  7,741765102 N/mm’
Tes=  7,741765102 N/mm’
Tes= 8708432859 N/mm’
Tyy= 8708432859 N/mm’
Tes=  9,842973338 N/mm’

|GB = o +3xT,> N/mm’

om=  17,04852992 N/mm’
om=  17,06649016 N/mm’
om= 1511667358 N/mm’
om=  13,41850176 N/mm’
ops=  40,87165794 N/mm’
oms=  32,11231092 N/mm’
omr=  31,01425452 N/mm’
oms=  46,55446816 N/mm’




12. Durum Frx=-44516,21226 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1495,516616 Nmm
Mg=  988392,0951 Nmm
Mp=  2032474,552 Nmm
Mg= 1935374,994 Nmm
Mh=_ 1067796,432 Nmm
Mi=  3116659,287 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 24086,77325 [Nmm]
My=  1955249,518 [Nmm]
My=  1076242,274 [Nmm]
My 1659218,563 [Nmm]
Myn=  1520321,603 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

12. Durum Frx=-44516,21226 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1487575,164 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,109055787 N/mm’

i = 8852629318 N/mm’

Ow= 548125689 N/mm’

op= 8450330752 N/mm’

Ow= 8751689028 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0488500118 N/mm’

Gs=  38,39690923 N/mm’

= 229475645 N/mm’

Ca= 2245314641 N/mm’

Cu=  36,63939721 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’
Ty = My/W, N/mm®
To= 8563185063 N/mm’
Ty= 8563185063 N/mm’
Tys = 7,5761581 N/mm’
Tou= 6735176964 N/mm’
Tos=  6,735176964 N/mm’
Ty = 7,5761581 N/mm’
Ty = 7,5761581 N/mm’
Tes= 8563185063 N/mm’

|GB = o +3xT,> N/mm’

op) = 14,8318716 N/mm’
om=  14,85251256 N/mm’
om=  13,16046832 N/mm’
Opy = 11,6758922 N/mm’
ops=  40,12991982 N/mm’
oms= 2643454617 N/mm’
om = 26,00650492 N/mm’
ops=  39,52758332 N/mm’




13. Durum Frx=-31488,77879 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1068,420943 Nmm
Mg=  977856,3295 Nmm
Mg=  2010520,631 Nmm
Mg= 1935374,994 Nmm
Mh= 973541,5342 Nmm
Mi= 2017486,229 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 22835,12013 [Nmm]
My= 1934140135 [Nmm]
My=  1185727,409 [Nmm]
My=  1014110,196 [Nmm]
Myn=  984139,6239 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

13. Durum Frx=-31488,77879 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1052244,181

Nmm

opr= Ky*Kb*op/Kg N/mm’

229,32 N/mm’

Op*1 =
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’
6, = M/(W.*2) N/mm’
Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,103388776 N/mm’

= 8757054028 N/mm’

Ow=  6,038860105 N/mm’

op= 5164820818 N/mm’

Ow= 5665172375 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0463115534 N/mm’

Gs=  37,98236621 N/mm’

= 2528199909 N/mm’

Go=  13,72330639 N/mm’

Gw=  23,71753615 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’
Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’

Ty = My/W, N/mm’
To= 6057214362 N/mm’
T= 6057214362 N/mm’
Tys=  5,359035606 N/mm’
To= 4764163139 N/mm’
Tos=  4,764163139 N/mm’
Tes=  5,359035606 N/mm’
Tyy=  5,359035606 N/mm’
Tes=  6,057214362 N/mm’

|GB = o +3xT,> N/mm’

om=  10,49140303 N/mm’
om=  10,52056326 N/mm’
om=  9,336016254 N/mm’
om= 8264758149 N/mm’
ops=  38,86839196 N/mm’
oms= 2693208618 N/mm’
om=  16,56764697 N/mm’
ops= 2593436058 N/mm’




14. Durum Frx=-59354,94968 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp= 1971,824834 Nmm
Mg= 1000456,552 Nmm
M= 2057615,468 Nmm
Mg=  1935374,994 Nmm
Mh=  1134148,802 Nmm
Mi= 4387175,661 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 25503,65908 [Nmm]
My= 197942324 [Nmm]
My=  1648605,744 [Nmm]
My 2431054,292 [Nmm]
Myn=  2140085,688 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




14. Durum Frx=-59354,94968 N

ok = 600 N/mm’ Tp = 0.29x0, N/mm’®
o m 380 N/mm’ Tp= 174 N/mm’
op= 0,5x0, N/mm’ T = 0.58x0, N/mm’
op = 300 N/mt’ T = 2204 N/mm’
[M,=F xr— M, = 1983433,552 Nmm |
| o= Ky*Kb*op/Kg N/mm’ | Ty =  Ky*Kb*Ty/Ke N/mm’
oo = 229,32 N/mm’ Tp=  58,33578947 N/mm’
o= 119.25117 N/mn? Tpo=  58,33578947 N/mm’
o= 119.25117 N/mn? Tps=  103,5869159 N/mm’
Oprs = 109,2154916 N/mm’ Tpes = 91,7818705 N/mm’”
opss=  113,8629593 N/mm’ Tpes = 95,68748201 N/mm’”
o= 119.25117 N/mn? Tpe=  103,5869159 N/mm’
= 229,32 N/mm’ Tpr=  58,33578947 N/mm’
o= 119.25117 N/mn’ Tps=  61,92067039 N/mm’
Gy = MJ/(W.*2) N/mm’ Ty = My/W,, N/mm’
P 0 N/mm’ Ty=  11,41758008 N/mm’
6p=  0,186970217 N/mm’ Ty = 11,41758008 N/mm’”
6s= 0239267175 N/mm’ Ty = 10,10154413 N/mm’”
Ge—  0,115470909 N/mm’ Tp= 8980235952 N/mm’
i~ 8962078776 N/mm’ Tys= 8980235952 N/mm’
o= 8396280107 N/mm’ Ty = 10,10154413 N/mm’”
o= 1238125784 N/mm’ Ty = 10,10154413 N/mm’”
o= 12,31934375 N/mm’ Ty = 11,41758008 N/mm’”
0o = OptOux0/op:  N/mn’ |05 = Vo 243xT,” N/mm’
o= 0 N/mm’ op =  19,77582881 N/mm’
Co=  0,782760449 N/mm’ Opy = 19,79131423 N/mm’
o= 1,001704362 N/mm’ Op3 = 17,52503904 N/mm’”
Oos = 0,51723576 N/mm’ Ops = 15,56282256 N/mm’”
Ces=  38,87162931 N/mm’ Ops = 41,86809619 N/mm’”
Ces=  35,15145944 N/mm’ Opg = 39,2651077 N/mm’
G = 32,89790697 N/mm’ Op7 = 37,26118442 N/mm’
cs=  51,57556758 N/mm’ Opg = 55,23696748 N/mm’”




15. Durum Frx=-26568,65711 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  904,8914803 Nmm
Mg=  973891,2468 Nmm
Mp= 2002258,741 Nmm
Mg= 1935374,994 Nmm
Mh= 922038,8053 Nmm
M= 1613125,013 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 22360,45393 [Nmm]
My=  1926196,056 [Nmm]
My=  1231768,419 [Nmm]
My=  1010220,149 [Nmm]
Myn=  786890,2504 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




15. Durum Frx=-26568,65711 N

ok = 600 N/mm’ Tp = 0.29x0, N/mm’®
o m 380 N/mm’ Tp= 174 N/mm’
op= 0,5x0, N/mm’ T = 0.58x0, N/mm’
op = 300 N/mt’ T = 2204 N/mm’
M, =Fxr— M, = §87831,0274 Nmm |
| o= Ky*Kb*op/Kg N/mm’ | Ty =  Ky*Kb*Ty/Ke N/mm’
oo = 229,32 N/mm’ Tp=  58,33578947 N/mm’
o= 119.25117 N/mn? Tpo=  58,33578947 N/mm’
o= 119.25117 N/mn? Tps=  103,5869159 N/mm’
Oprs = 109,2154916 N/mm’ Tpes = 91,7818705 N/mm’”
opss=  113,8629593 N/mm’ Tpes = 95,68748201 N/mm’”
o= 119.25117 N/mn? Tpe=  103,5869159 N/mm’
= 229,32 N/mm’ Tpr=  58,33578947 N/mm’
o= 119.25117 N/mn’ Tps=  61,92067039 N/mm’
Gy = MJ/(W.*2) N/mm’ Ty = My/W,, N/mm’
- 0 N/mm’ Ty = 5110774618 N/mm’
oo 0,186970217 N/mm’ Typ= 5110774618 N/mm’
op— 0239267175 N/mm’ Tyy=  4,521686292 N/mm’
oe—  0,101239667 N/mm’ Ty=  4,019762649 N/mm’
i~ 8721086246 N/mm’ Tys=  4,019762649 N/mm’
G 6273345046 N/mm’ Ty=  4,521686292 N/mm’
o= 5,145008969 N/mm’ Ty= 4521686292 N/mm’
g~ 4520711842 N/mm’ Ty= 5110774618 N/mm’
0o = OptOux0/op:  N/mn’ |05 = Vo 243xT,” N/mm’
o= 0 N/mm’ op =  8,852121304 N/mm’
Co=  0,782760449 N/mm’ Opy = 8,886662225 N/mm’”
o= 1,001704362 N/mm’ Op3 = 7,895590694 N/mm’”
G=  0,453488903 N/mm’ Ops = 6,977186213 N/mm’
Ces=  37,82636152 N/mm’ Ops = 38,46178754 N/mm’”
Ces=  26,26368238 N/mm’ Ope = 27,40653121 N/mm’”
o= 13,67066486 N/mm’ o= 1575512673 N/mm’
cis=  18,96387211 N/mm’ Opg = 20,92817471 N/mm’”




16. Durum Frx=-55420,25068 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1846,56125 Nmm
Mg=  997250,999 Nmm
Mg= 2050935314 Nmm
Mg= 1935374,994 Nmm
Mh= 1119334,131 Nmm
Mi= 4049327,186  Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 25128,83987 [Nmm]
My=  1973000,084 [Nmm]
My=  1494480,463 [Nmm]
Myr=  2224436,669 [Nmm]
Myn=  1975281,554 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

16. Durum Frx=-55420,25068 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1851949,758 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

ow=  0,11377387 N/mm’

= 8932997157 N/mm’

Ow=  7.611326496 N/mm’

op=  11,32896293 N/mm’

oi=  11,37065333 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Gu=  0,509634109 N/mm’

Gs=  38,74549229 N/mm’

= 31,86521069 N/mm’

Go=  30,10188249 N/mm’

Cu=  47,60382626 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’
Ty = My/W, N/mm®
To=  10,66069728 N/mm’
T=  10,66069728 N/mm’
Tys= 9431902666 N/mm’
T = 8384927125 N/mm’
Tes= 8384927125 N/mm’
Tes=  9,431902666 N/mm’
Ty = 9431902666 N/mm’
Tes=  10,66069728 N/mm’

|GB = o +3xT,> N/mm’

om= 1846486933 N/mm’
om= 1848145322 N/mm’
om= 1636721648 N/mm’
om=  14,53205889 N/mm’
ops=  41,37794318 N/mm’
oms= 3580885388 N/mm’
om = 34,24917069 N/mm’
ops=  51,05953069 N/mm’




17. Durum Frx=-55420,25068 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1846,56125 Nmm
Mg=  997250,999 Nmm
Mg= 2050935314 Nmm
Mg= 1935374,994 Nmm
Mh= 1119334,131 Nmm
Mi= 4049327,186  Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 25128,83987 [Nmm]
My=  1973000,084 [Nmm]
My=  1494480,463 [Nmm]
Myr=  2224436,669 [Nmm]
Myn=  1975281,554 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

17. Durum Frx=-55420,25068 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1851949,758 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

ow=  0,11377387 N/mm’

= 8932997157 N/mm’

Ow=  7.611326496 N/mm’

op=  11,32896293 N/mm’

oi=  11,37065333 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Gu=  0,509634109 N/mm’

Gs=  38,74549229 N/mm’

= 31,86521069 N/mm’

Go=  30,10188249 N/mm’

Cu=  47,60382626 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’
Ty = My/W, N/mm®
To=  10,66069728 N/mm’
T=  10,66069728 N/mm’
Tys= 9431902666 N/mm’
T = 8384927125 N/mm’
Tes= 8384927125 N/mm’
Tes=  9,431902666 N/mm’
Ty = 9431902666 N/mm’
Tes=  10,66069728 N/mm’

|GB = o +3xT,> N/mm’

om= 1846486933 N/mm’
om= 1848145322 N/mm’
om= 1636721648 N/mm’
om=  14,53205889 N/mm’
ops=  41,37794318 N/mm’
oms= 3580885388 N/mm’
om = 34,24917069 N/mm’
ops=  51,05953069 N/mm’




Toplam Moment Degerleri

M= 0 Nmm

Mp= 0 Nmm

Mc= 61480 Nmm

Mp=  1846,56125 Nmm

Mg=  997250,999 Nmm

Mp=  2050935,314 Nmm

Mg= 1935374,994 Nmm

Mh= 1119334,131 Nmm

Mi= 4049327,186  Nmm

Mj= 0 Nmm
M= 0 [Nmm)]
M= 32480 [Nmm]
M= 46980 [Nmm]
Mp=  25128,83987 [Nmm]
My= 1973000,084 [Nmm]
My= 1494480,463 [Nmm]
Myy=  2224436,669 [Nmm]
Myy=  1975281,554 [Nmm]

Boyut Faktorii —Kb = 0,78 (Her yerde ayn1)

Yiizey Faktorleri — Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98

18. Durum Frx=-55420,25068 N

Yiizey Faktorleri — Ky4= 0,94
Centik Faktorleri — Kegiime™ 1 Ko iburulma™ 2,28
Centik Faktorleri — Kegiime= 1,923 Kezburulma™ 2,28
Centik Faktorleri — K segiime= 1,923 Kesburulma™ 1,284
Centik Faktorleri — K gegiime™ 2,014 Keaburulma™ 1,39
Centik Faktorleri — Ksegiime™ 2,014 Kesburulma™ 1,39
Centik Faktorleri — Keegiime™ 1,923 Ksburulma™ 1,284
Centik Faktorleri — K 7egiime= 1 K¢7burulma™ 2,28
Centik Faktorleri — K gegiime™ 1,923 Kgburulma™ 2,148
| We = mxd’/32 mm’ Wb = mxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whio=  196349,5408 mm’
Weis=  110433,265 mm’ Whis=  220866,5299 mm’
Weyg=  153240,6065 mm’ Whie=  306481,2129 mm’




18. Durum Frx=-55420,25068 N

Ok = N/mm®
= 600 7 mz Tp= 0,29x0k N/mm?

Oak = 380 N/mm’
Tp= N/mm’
Op = 0,5x0x N/mm’ - 174 N/t
i 5 Ty = 0,58x0, N/mm?

on =
D 300 N/mm Ty 2204 r—
[My = Fixr — M, = 1851949,758 Nmm |

ope=  Ky*Kb*op/Kg N/mm’

Op*1 = 229,32 N/mm’
Opw = 119,25117 N/mm’
Opes = 119,25117 N/mm’
Opu=  109,2154916 N/mm’
opes=  113,8629593 N/mm’
O = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Opes = 119,25117 N/mm’

6y = MJ/(W.*2) N/mm’

Og1 = 0 N/mm?

gl

op=  0,186970217 N/mm’

op= 0239267175 N/mm’

Gw=  0,11377387 N/mm’

Ows= 8932997157 N/mm’

o=  7.611326496 N/mm’

og=  11,32896293 N/mm’

ow=  11,37065333 N/mm’

_ 7
O = Gyt X0, /0p N/mm

Ol = 0 N/mm®

Go=  0,782760449 N/mm’

Ga= 1001704362 N/mm’

Gu=  0,509634109 N/mm’

Ges=  38,74549229 N/mm’

6=  31,86521069 N/mm’

Go=  30,10188249 N/mm’

Gs=  47,60382626 N/mm’

| Tp = Ky*Kb*Tp/Kg N/mm’

Tp = 5833578947 N/mm’
Tpn= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpes = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpw= 5833578947 N/mm’
Tpes=  61,92067039 N/mm’
Ty, = My/W, N/mm?
To=  10,66069728 N/mm’
Tw=  10,66069728 N/mm’
Tes= 9431902666 N/mm’
Ty = 8384927125 N/mm’
Tes= 8384927125 N/mm’
Tes= 9431902666 N/mm’
Ty = 9431902666 N/mm’
Tw=  10,66069728 N/mm’

|UB = Vo +3xT,> N/mm’

om=  18,46486933 N/mm’
om=  18,48145322 N/mm’
om= 1636721648 N/mm’
om=  14,53205889 N/mm’
ops=  41,37794318 N/mm’
ops=  35,80885388 N/mm’
opr=  34,24917069 N/mm’
ops=  51,05953069 N/mm’




19. Durum Frx=-55420,25068 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1846,56125 Nmm
Mg=  997250,999 Nmm
Mg= 2050935314 Nmm
Mg= 1935374,994 Nmm
Mh= 1119334,131 Nmm
Mi= 4049327,186  Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 25128,83987 [Nmm]
My=  1973000,084 [Nmm]
My=  1494480,463 [Nmm]
Myr=  2224436,669 [Nmm]
Myn=  1975281,554 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

19. Durum Frx=-55420,25068 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1851949,758 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

ow=  0,11377387 N/mm’

= 8932997157 N/mm’

Ow=  7.611326496 N/mm’

op=  11,32896293 N/mm’

oi=  11,37065333 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Gu=  0,509634109 N/mm’

Gs=  38,74549229 N/mm’

= 31,86521069 N/mm’

Go=  30,10188249 N/mm’

Cu=  47,60382626 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’
Ty = My/W, N/mm®
To=  10,66069728 N/mm’
T=  10,66069728 N/mm’
Tys= 9431902666 N/mm’
T = 8384927125 N/mm’
Tes= 8384927125 N/mm’
Tes=  9,431902666 N/mm’
Ty = 9431902666 N/mm’
Tes=  10,66069728 N/mm’

|GB = o +3xT,> N/mm’

om= 1846486933 N/mm’
om= 1848145322 N/mm’
om= 1636721648 N/mm’
om=  14,53205889 N/mm’
ops=  41,37794318 N/mm’
oms= 3580885388 N/mm’
om = 34,24917069 N/mm’
ops=  51,05953069 N/mm’




20. Durum Frx=-51956,48501 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1735,674669 Nmm
Mg=  994432,9648 Nmm
M= 2045062,815 Nmm
Mg=  1935374,994 Nmm
Mh= 1104820,771 Nmm
Mi= 3752387,546 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 2479835586 [Nmm]
My=  1967353,507 [Nmm]
My=  1359977,204 [Nmm]
My  2043523,016 [Nmm]
Myn=  1830432,949 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

20. Durum Frx=-51956,48501 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1736202,898 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,112277564 N/mm’

= 8907431594 N/mm’

Ow= 6926307022 N/mm’

o= 1040757726 N/mm’

o= 10,53683637 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Gu=  0,502931614 N/mm’

Gs=  38,63460562 N/mm’

= 2899734136 N/mm’

Ca=  27,65369342 N/mm’

Gw=  44,11300856 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
T = 9,994403697 N/mm’
To=  9,994403697 N/mm’
Tys= 8842408749 N/mm’
Ty = 7,86086918 N/mm’
Tys = 7,86086918 N/mm’
Tes= 8842408749 N/mm’
Ty = 8842408749 N/mm’
Tes=  9,994403697 N/mm’

|GB = o +3xT,> N/mm’

om=  17,31081499 N/mm’
om=  17,32850339 N/mm’
Op3 = 15,3482243 N/mm’
om=  13,62471038 N/mm’
o=  40,96355141 N/mm’
oms=  32,79345031 N/mm’
om=  31,61156967 N/mm’
ops=  47,38799257 N/mm’




21. Durum Frx=-49462,45807 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1655,473105 Nmm
Mg=  992406,1393 Nmm
Mp=  2040839,17 Nmm
Mg= 1935374,994 Nmm
Mh= 1093383,402 Nmm
M= 3538920,847 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 24560,088 [Nmm]
My= 1963292,348 [Nmm]
My= 1263969,721 [Nmm]
My= 1913955,757 [Nmm]
Myn= 1726302,852 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
— 3 3 — 3 3
We = mxd*/32 mm | Wb = nxd’/16 mm
Wegs = 86858,75369 mm'’ Whbog=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigg=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Wejo=  153240,6065 mm’ Whig=  306481,2129 mm’




o = 600 N/mm’
= 380 N/mm’
Sp 0,5x0xk N/mm’
op= 300 N/mm’

21. Durum Frx=-49462,45807 N

Tp= 0,29x0k N/mm?
Tp= 174 N/mm’
T = 0,58%0, N/mm’
Ty = 220,4 N/mm’

|Mb:thrH

M, = 1652861,294 Nmm

opr= Ky*Kb*op/Kg N/mm’

229,32 N/mm’

Opx| =
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprs = 119,25117 N/mm’
6, = M/(W.*2) N/mm’
Gg1 = 0 N/mm?
0p=  0,186970217 N/mm’
0p= 0239267175 N/mm’
Gw=  0,111198777 N/mm’
= 8889044205 N/mm’
Ow= 6437344928 N/mm’

0p=  9,747696627 N/mm’

ow= 993741436 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Cel = 0 N/mm’

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu=  0,498099341 N/mm’

Gs=  38,55485317 N/mm’

= 2695027634 N/mm’

Gao= 2590034235 N/mm’

Cu=  41,60349743 N/mm’

| Tpei =  Ky*Kb*Tp/K¢ N/mm’
Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’

Ty = My/W, N/mm’
Ty, = 9,51465007 N/mm’
Ty, = 9,51465007 N/mm’
Ty = 8417953445 N/mm’
Ty = 7,48352996 N/mm’
Tys = 7,48352996 N/mm’
Tos= 8417953445 N/mm’
Ty = 8417953445 N/mm’
Ty = 9,51465007 N/mm’

|cB = o 2 4+3xT,> N/mm’

16,47985734 N/mm’

OBl

om= 1649843665 N/mm’
om= 1461469234 N/mm’
om=  12,97142108 N/mm’
Ops 40,67537787 N/mm’
om=  30,64152763 N/mm’
om=  29,72227371 N/mm’
o= 44,74859435 N/mm’




22. Durum Frx=-21723,37685 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  742,635454 Nmm
Mg= 969994,1225 Nmm
Mp=  1994138,653 Nmm
Mg= 1935374,994 Nmm
Mh= 857297,8602 Nmm
M= 1229559,891 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 21891,93574 [Nmm]
My=  1918388,317 [Nmm]
My=  1277109,086 [Nmm]
My 1069837,468 [Nmm]
Myn= 5997853127 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




22. Durum Frx=-21723,37685 N

oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 725918,8114 Nmm

opr= Ky*Kb*op/Kg N/mm’

Tpei =  Ky*Kb*Tp/K¢ N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,099118394 N/mm’

= 8685735762 N/mm’

Ow=  6,504263166 N/mm’

0y = 5448637482 N/mm’

O =  3,452647472 N/mm®

_ 7
G = Oy TGy XOy/Ops N/mm

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
Ty, = 4,17873145 N/mm’
Ty, = 4,17873145 N/mm’
Ty = 3,697074148 N/mm’
To=  3,286685455 N/mm’
Tos=  3,286685455 N/mm’
Tes=  3,697074148 N/mm’
Tyy=  3,697074148 N/mm’
Ty = 4,17873145 N/mm’

|GB = o +3xT,> N/mm’

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0443986958 N/mm’

Gs=  37,67303427 N/mm’

= 27,230433 N/mm’

Gao=  14,47742801 N/mm’

Ges = 14,4546866 N/mm’

om=  7,237775182 N/mm’
om=  7,279979637 N/mm’
om= 6481395174 N/mm’
om= 5709993718 N/mm’
Ops = 38,1007141 N/mm’
oms=  27,97322922 N/mm’
om= 1583038197 N/mm’
ops=  16,16549889 N/mm’




23. Durum Frx=-21723,37685 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  742,635454 Nmm
Mg= 969994,1225 Nmm
Mp=  1994138,653 Nmm
Mg= 1935374,994 Nmm
Mh= 857297,8602 Nmm
M= 1229559,891 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 21891,93574 [Nmm]
My=  1918388,317 [Nmm]
My=  1277109,086 [Nmm]
My 1069837,468 [Nmm]
Myn= 5997853127 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




23. Durum Frx=-21723,37685 N

oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 29036,75246 Nmm

opr= Ky*Kb*op/Kg N/mm’

Tpei =  Ky*Kb*Tp/K¢ N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,099118394 N/mm’

= 8685735762 N/mm’

Ow=  6,504263166 N/mm’

0y = 5448637482 N/mm’

O =  3,452647472 N/mm®

_ 7
G = Oy TGy XOy/Ops N/mm

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
To=  0,167149258 N/mm’
To=  0,167149258 N/mm’
Tys=  0,147882966 N/mm’
To=  0,131467418 N/mm’
Tes=  0,131467418 N/mm’
Tes=  0,147882966 N/mm’
Ty = 0,147882966 N/mm’
Tes=  0,167149258 N/mm’

|GB = o +3xT,> N/mm’

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0443986958 N/mm’

Gs=  37,67303427 N/mm’

= 27,230433 N/mm’

Gao=  14,47742801 N/mm’

Ges = 14,4546866 N/mm’

om=  0,289511007 N/mm’
om=  0,834584055 N/mm’
Op3 = 1,03393411 N/mm’
om= 0498974413 N/mm’
ops=  37,67372243 N/mm’
oms= 2723163766 N/mm’
om=  14,47969371 N/mm’
Ops = 14,4575856 N/mm’




24. Durum Frx=-44516,21226 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1495,516616 Nmm
Mg=  988392,0951 Nmm
Mp=  2032474,552 Nmm
Mg= 1935374,994 Nmm
Mh=_ 1067796,432 Nmm
Mi=  3116659,287 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 24086,77325 [Nmm]
My=  1955249,518 [Nmm]
My=  1076242,274 [Nmm]
My 1659218,563 [Nmm]
Myn=  1520321,603 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

24. Durum Frx=-44516,21226 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1487575,164 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,109055787 N/mm’

i = 8852629318 N/mm’

Ow= 548125689 N/mm’

op= 8450330752 N/mm’

Ow= 8751689028 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0488500118 N/mm’

Gs=  38,39690923 N/mm’

= 229475645 N/mm’

Ca= 2245314641 N/mm’

Cu=  36,63939721 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’
Ty = My/W, N/mm®
To= 8563185063 N/mm’
Ty= 8563185063 N/mm’
Tys = 7,5761581 N/mm’
Tou= 6735176964 N/mm’
Tos=  6,735176964 N/mm’
Ty = 7,5761581 N/mm’
Ty = 7,5761581 N/mm’
Tes= 8563185063 N/mm’

|GB = o +3xT,> N/mm’

op) = 14,8318716 N/mm’
om=  14,85251256 N/mm’
om=  13,16046832 N/mm’
Opy = 11,6758922 N/mm’
ops=  40,12991982 N/mm’
oms= 2643454617 N/mm’
om = 26,00650492 N/mm’
ops=  39,52758332 N/mm’




25. Durum Frx=-21288,90932 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp= 728,0269279 Nmm
Mg=  969645,0482 Nmm
Mp= 1993411,327 Nmm
Mg= 1935374,994 Nmm
Mh=  850614,1584 Nmm
Mi= 1196359,791 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 21849,87196 [Nmm]
My= 191768897 [Nmm]
My=  1281174,702 [Nmm]
My=  1075183,245 [Nmm]
Myn=  583590,142 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




25. Durum Frx=-21288,90932 N

ok = 600 N/mm’ Tp = 0.29x0, N/mm’®
o m 380 N/mm’ Tp= 174 N/mm’
op= 0,5x0, N/mm’ T = 0.58x0, N/mm’
op = 300 N/mt’ T = 2204 N/mm’
M, =Fxr— M, = 7114004352 Nmm |
| o= Ky*Kb*op/Kg N/mm’ | Ty =  Ky*Kb*Ty/Ke N/mm’
oo = 229,32 N/mm’ Tp=  58,33578947 N/mm’
o= 119.25117 N/mn? Tpo=  58,33578947 N/mm’
o= 119.25117 N/mn? Tps=  103,5869159 N/mm’
Oprs = 109,2154916 N/mm’ Tpes = 91,7818705 N/mm’”
opss=  113,8629593 N/mm’ Tpes = 95,68748201 N/mm’”
o= 119.25117 N/mn? Tpe=  103,5869159 N/mm’
= 229,32 N/mm’ Tpr=  58,33578947 N/mm’
o= 119.25117 N/mn’ Tps=  61,92067039 N/mm’
Gy = MJ/(W.*2) N/mm’ Ty = My/W,, N/mm’
- 0 N/mm’ Ty = 4,095156821 N/mm’
oo 0,186970217 N/mm’ Typ=  4,095156821 N/mm’
op— 0239267175 N/mm’ Tyy=  3,623132665 N/mm’
Cw=  0,098927945 N/mm’ Tos=  3,220951746 N/mm’
i~ 8,682569379 N/mm’ Tys=  3,220951746 N/mm’
i 6524969177 N/mm’ Ty=  3,623132665 N/mm’
op— 5475863303 N/mm’ Ty=  3,623132665 N/mm’
g = 3,359420422 N/mm’ Te= 4095156821 N/mm’
0o = OptOux0/op:  N/mn’ |05 = Vo 243xT,” N/mm’
o= 0 N/mm’ o= 7,093019679 N/mm’
Co=  0,782760449 N/mm’ Opy = 7,136080302 N/mm’”
O3 = 1,001704362 N/mm’ Op3 = 6,354894378 N/mm’
Cu=  0,443133869 N/mm’ Ops = 5,596423687 N/mm’”
Ces=  37,65930057 N/mm’ Ops = 38,07028382 N/mm’”
Ce=  27,31711978 N/mm’ Ope = 28,02866932 N/mm’”
Oy = 14,549769 N/mm’ Op7 = 15,84541097 N/mm’
Cs=  14,06438675 N/mm’ Opg = 15,75175873 N/mm’”




26. Durum Frx=-51169,26554 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp= 1710,392307 Nmm
Mg= 993793,0092 Nmm
M= 2043729,225 Nmm
Mg=  1935374,994 Nmm
Mh= 1101305,792 Nmm
Mi= 3684974,747 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 24723,17655 [Nmm]
My=  1966071,22 [Nmm]
My=  1329590,055 [Nmm]
My=  2002557.11 [Nmm]
Myn=  1797548,657 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

26. Durum Frx=-51169,26554 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1709896,793 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,11193718 N/mm’

Ois= 8901625888 N/mm’

Ow= 6771546545 N/mm’

op=  10,19893961 N/mm’

oi=  10,34753885 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Gu=  0,501406914 N/mm’

Gs=  38,60942427 N/mm’

= 2834942864 N/mm’

Gao=  27,09932794 N/mm’

Cu=  43,32050476 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
Ty =  9,842973338 N/mm’
Tyy=  9,842973338 N/mm’
Tyy= 8708432859 N/mm’
To=  7,741765102 N/mm’
Tes=  7,741765102 N/mm’
Tes= 8708432859 N/mm’
Tyy= 8708432859 N/mm’
Tes=  9,842973338 N/mm’

|GB = o +3xT,> N/mm’

om=  17,04852992 N/mm’
om=  17,06649016 N/mm’
om= 1511667358 N/mm’
om=  13,41850176 N/mm’
ops=  40,87165794 N/mm’
oms=  32,11231092 N/mm’
omr=  31,01425452 N/mm’
oms=  46,55446816 N/mm’




27. Durum Frx=-35083,51465 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1187,12137 Nmm
Mg=  980758,1863 Nmm
Mg=  2016567,245 Nmm
Mg= 1935374,994 Nmm
Mh=_ 1004589,07 Nmm
M= 2317921,341 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 23181,23737 [Nmm]
My=  1939954,149 [Nmm]
My=  1152088,958 [Nmm]
My=  1186501,637 [Nmm]
Myn=  1130693,337 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

27. Durum Frx=-35083,51465 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1172367,603 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,104955863 N/mm’

Og5 = 8,78337768 N/mm’

Ow= 5867540882 N/mm’

op= 6042803215 N/mm’

Ow=  6,508804751 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Gu= 0470135085 N/mm’

Gs=  38,09654097 N/mm’

= 2456476234 N/mm’

ca=  16,05616979 N/mm’

Gu=  27,24944658 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
To=  6,748701504 N/mm’
Ty=  6,748701504 N/mm’
Tyy= 5970819173 N/mm’
To=  5,308036504 N/mm’
Tes=  5,308036504 N/mm’
Tes= 5970819173 N/mm’
Tyy= 5970819173 N/mm’
Tes=  6,748701504 N/mm’

|GB = o +3xT,> N/mm’

om=  11,68909389 N/mm’
om= 1171527336 N/mm’
om=  10,39016152 N/mm’
om=  9,205801517 N/mm’
ops=  39,19020526 N/mm’
oms=  26,65294718 N/mm’
omr = 19,09849819 N/mm’
ops=  29,65075471 N/mm’




Toplam Moment Degerleri

Mp= 0 Nmm
Mg= 0 Nmm
M= 61480 Nmm
Mp= 1049,381929 Nmm
Mg=  977392,7491 Nmm
M= 2009554,676 Nmm
Mg=  1935374,994 Nmm
Mh=  968112,554 Nmm
M= 1969771,302 Nmm
Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
My= 46980 [Nmm]
M= 22779,72814 [Nmm]
My= 1933211,338 [Nmm]
My~ 1191105,675 [Nmm]
My;=  987163,0276 [Nmm]
Mygp=  960864,0498 [Nmm]
Boyut Faktorii Kb = 0,78 (Her yerde ayni)

Yiizey Faktorleri — Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98

28. Durum Frx=-30914,03629 N

Yiizey Faktorleri — Ky4= 0,94
Centik Faktorleri — Kegiime™ 1 Ko iburulma™ 2,28
Centik Faktorleri — Kegiime= 1,923 Kezburulma™ 2,28
Centik Faktorleri — K segiime= 1,923 Kesburulma™ 1,284
Centik Faktorleri — K gegiime™ 2,014 Keaburulma™ 1,39
Centik Faktorleri — Ksegiime= 2,014 Kesburulma™ 1,39
Centik Faktorleri — Keegiime™ 1,923 Ksburulma™ 1,284
Centik Faktorleri — K 7egiime= 1 K¢7burulma™ 2,28
Centik Faktorleri — K gegiime™ 1,923 Kgburulma™ 2,148
| We = mxd’/32 mm’ Wb = mxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whio=  196349,5408 mm’
Weis=  110433,265 mm’ Whis=  220866,5299 mm’
Weyg=  153240,6065 mm’ Whie=  306481,2129 mm’




28. Durum Frx=-30914,03629 N

ox = N/mm?
« 600 v n’ Tp = 0.29x0y N/mm’
O = 380 N/mm
Tp= N/mm’
op = 0,5x0 N/mm’ ; o
,OXOk i Ti= 0,580, N/mm’
o =
D 300 N/mm Tu= 220,4 N/mm’
[M,=F xr— M, = 1033038,309 Nmm |

ope=  Ky*Kb*op/Kg N/mm’

Op*1 = 229,32 N/mm’
Opw = 119,25117 N/mm’
Opes = 119,25117 N/mm’
Opu=  109,2154916 N/mm’
opes=  113,8629593 N/mm’
O = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Opes = 119,25117 N/mm’

6y = MJ/(W.*2) N/mm’

Og1 = 0 N/mm?

op=  0,186970217 N/mm’

op= 0239267175 N/mm’

Gw=  0,103137982 N/mm’

Ows= 8752848787 N/mm’

ow= 6066251391 N/mm’

op= 5027580016 N/mm’

ow= 5531187181 N/mm’

_ 7
O = Gyt X0, /0p N/mm

Ol = 0 N/mm®

Go=  0,782760449 N/mm’

Ga= 1001704362 N/mm’

Gu= 0461992138 N/mm’

Gs=  37,96412662 N/mm’

Ges=  25,39667413 N/mm’

Go=  13,35864755 N/mm’

Ge=  23,15660023 N/mm’

| Tp = Ky*Kb*Tp/Kg N/mm’

Tp = 5833578947 N/mm’
Tpn= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpes = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpw= 5833578947 N/mm’
Tpes=  61,92067039 N/mm’
Ty, = My/W, N/mm?
To= 5946656294 N/mm’
To= 5946656294 N/mm’
Tys= 5261220903 N/mm’
T =  4,677206225 N/mm’
Tes=  4,677206225 N/mm’
Tes= 5261220903 N/mm’
Ty= 5261220903 N/mm’
Te= 5946656294 N/mm’

|UB = Vo +3xT,> N/mm’

op = 10,29991084 N/mm’
om=  10,32961167 N/mm’
om=  9,167592257 N/mm’
om= 8114321348 N/mm’
ops= 3881885733 N/mm’
Ops = 26,9820754 N/mm’
opr=  16,17080086 N/mm’
ops=  25,34395978 N/mm’




29. Durum Frx=-20032,29552 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  685,7193431 Nmm
Mg=  968635,7658 Nmm
Mp= 1991308,414 Nmm
Mg= 1935374,994 Nmm
Mh=  830310,8346 Nmm
Mi= 1101947,926 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 21728,16147 [Nmm]
My=  1915666,946 [Nmm]
My=  1292933,714 [Nmm]
My 1090644,878 [Nmm]
Myn=  537535,5737 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




29. Durum Frx=-20032,29552 N

ok = 600 N/mm’ Tp = 0.29x0, N/mm’®
o m 380 N/mm’ Tp= 174 N/mm’
op= 0,5x0, N/mm’ T = 0.58x0, N/mm’
op = 300 N/mt’ T = 2204 N/mm’
M, =Fxr— M, = 669408,824 Nmm |
| o= Ky*Kb*op/Kg N/mm’ | Ty =  Ky*Kb*Ty/Ke N/mm’
oo = 229,32 N/mm’ Tp=  58,33578947 N/mm’
o= 119.25117 N/mn? Tpo=  58,33578947 N/mm’
o= 119.25117 N/mn? Tps=  103,5869159 N/mm’
Oprs = 109,2154916 N/mm’ Tpes = 91,7818705 N/mm’”
opss=  113,8629593 N/mm’ Tpes = 95,68748201 N/mm’”
o= 119.25117 N/mn? Tpe=  103,5869159 N/mm’
= 229,32 N/mm’ Tpr=  58,33578947 N/mm’
o= 119.25117 N/mn’ Tps=  61,92067039 N/mm’
Gy = MJ/(W.*2) N/mm’ Ty = My/W,, N/mm’
- 0 N/mm’ Ty =  3,853433278 N/mm’
oo 0,186970217 N/mm’ Typ=  3,853433278 N/mm’
op— 0239267175 N/mm’ Tyy=  3,409271145 N/mm’
op—  0,098376886 N/mm’ Te=  3,030829634 N/mm’
i = 8,673414423 N/mm’ Tes=  3,030829634 N/mm’
i 6,584857333 N/mm’ Ty=  3,400271145 N/mm’
g — 5554608754 N/mm’ Ty=  3,400271145 N/mm’
g —  3,094308581 N/mm’ Ty=  3,853433278 N/mm’
0o = OptOux0/op:  N/mn’ |05 = Vo 243xT,” N/mm’
o= 0 N/mm’ op = 6,674342222 N/mm’
Co=  0,782760449 N/mm’ Opy = 6,720086161 N/mm’”
o= 1,001704362 N/mm’ Op3 = 5,989390691 N/mm’”
Oos = 0,440665477 N/mm’ Opy = 5,26801394 N/mm’
Ces=  37,61959237 N/mm’ Ops = 37,98409555 N/mm’”
Ces=  27,56784463 N/mm’ Opg = 28,19318086 N/mm’
= 14,75900142 N/mm’ opr= 1589646225 N/mm’
G =  12,95448237 N/mm’ Opg = 14,57276423 N/mm’”




30. Durum Frx=-28339,90091 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  963,9044679 Nmm
Mg= 975317,7804 Nmm
Mg= 2005231,131 Nmm
Mg=  1935374,994 Nmm
Mh= 941971,8515 Nmm
Mi= 1757494,903 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 22531,4592 [Nmm]
My=  1929054,108 [Nmm]
My=  1215193,656 [Nmm]
My  988426,4027 [Nmm]
Myn=  857314,587 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

30. Durum Frx=-28339,90091 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 947019,7625 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,102013914 N/mm’

Ois= 873402642 N/mm’

Ow=  6,188930467 N/mm’

0p= 5034014332 N/mm’

ow= 4935107577 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0456957034 N/mm’

Gs=  37,88248752 N/mm’

= 259102764 N/mm’

Go=  13,37574399 N/mm’

Gw=  20,66108225 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
To= 5451492926 N/mm’
Ty= 5451492926 N/mm’
Tos=  4,823132045 N/mm’
To=  4,287746826 N/mm’
Tos=  4,287746826 N/mm’
Tes=  4,823132045 N/mm’
Ty =  4,823132045 N/mm’
Tes= 5451492926 N/mm’

|GB = o +3xT,> N/mm’

om= 9442262724 N/mm’
om= 9474652462 N/mm’
om= 8413751827 N/mm’
om=  7.440640312 N/mm’
o=  38,60359024 N/mm’
oms=  27,22370716 N/mm’
om= 1577017234 N/mm’
ops=  22,71643997 N/mm’




31. Durum Frx=-22632,55976 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  773,1741106 Nmm
Mg=  970724,8082 Nmm
Mp= 1995661,101 Nmm
Mg= 1935374,994 Nmm
Mh=_ 870765,7471 Nmm
M= 1299821,444 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
My=  21979,93183 [Nmm]
My=  1919852,204 [Nmm]
My=  1268601,228 [Nmm]
My 1058650,695 [Nmm]
Myn= 634059241 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




31. Durum Frx=-22632,55976 N

ok = 600 N/mm’ Tp= 0,29x0, N/mm’
Ouk = 380 N/mm’ Tp= 174 N/mm’
op= 0,5x0x N/mm’ Tu= 0,58x0, N/mm®
op = 300 N/mm’ Tu= 220,4 N/mm’
M, =Fxr— M, = 756300,5048 Nmm |
| ope= Ky*Kb*oy/Ke N/mm’® | Tpei=  Ky*Kb*Tp/Kg N/mm’®
oo = 229,32 N/mm’ Tp=  58,33578947 N/mm’
o= 119.25117 N/mn? Tpo=  58,33578947 N/mm’
O3 = 119,25117 N/mm’ Tos=  103,5869159 N/mm’
opus=  109,2154916 N/mm’ Tpw=  91,7818705 N/mm’
opss=  113,8629593 N/mm’ Tpes = 95,68748201 N/mm’”
o= 119.25117 N/mn? Tpe=  103,5869159 N/mm’
= 229,32 N/mm’ Tpr=  58,33578947 N/mm’
o= 119.25117 N/mn’ Tps=  61,92067039 N/mm’
0, = MJ(W.*2) N/mm’” Ty = My/W, N/mm’
- 0 N/mm’ Ty = 45353622823 N/mm’
oo 0,186970217 N/mm’ Typ= 45353622823 N/mm’
0p= 0239267175 N/mm’ Tyy=  3,851806842 N/mm’
Gw=  0,099516807 N/mm’ Tos= 3424242256 N/mm’
= 8692363685 N/mm’ Tes= 3424242256 N/mm’
Ow= 6460932998 N/mm’ Te=  3,851806842 N/mm’
ow= 5391663718 N/mm’ Ty=  3.851806842 N/mm’
g 3,649944387 N/mm’ Ty= 4353622823 N/mm’
O = Gy T0, X0/ N/mm’ |GB = o, +3xT,> N/mm’
o1 = 0 N/mm’ o= 7,540695926 N/mm’
Co=  0,782760449 N/mm’ om=  7,581214215 N/mm’
o= 1,001704362 N/mm’ o= 6746307098 N/mm’
Ce= 0445771593 N/mm’ op=  5.94769009 N/mm’
Gs=  37,70178186 N/mm’ ops=  38,16543803 N/mm’
o= 2704902902 N/mm’ ope=  27.85963421 N/mm’
co= 1432604455 N/mm’ op= 1580331612 N/mm’
o= 1528068031 N/mm’ ops=  17,03999078 N/mm’




32. Durum Frx=-29326,55875 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  996,7076221 Nmm
M= 976112,858 Nmm
M= 2006887,802 Nmm
Mg=  1935374,994 Nmm
Mh= 952362,0363 Nmm
Mi= 1838557,138 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 22626,65502 [Nmm]
My=  1930647,052 [Nmm]
My=  1205960,81 [Nmm]
My 976286,3629 [Nmm]
Myn=  896857,1407 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




32. Durum Frx=-29326,55875 N

oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 979990,3954 Nmm

opr= Ky*Kb*op/Kg N/mm’

Tpei =  Ky*Kb*Tp/K¢ N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,102444925 N/mm’

= 8741238667 N/mm’

Ow= 6141907971 N/mm’

op= 4972185617 N/mm’

Ow= 5162733188 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
Ty = 5641287457 N/mm’
To= 5641287457 N/mm’
Tys = 4,9910501 N/mm’
To= 4437025365 N/mm’
Tos= 4437025365 N/mm’
Ty = 4,9910501 N/mm’
Ty = 4,9910501 N/mm’
Tes=  5.641287457 N/mm’

|GB = o +3xT,> N/mm’

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu=  0,458887686 N/mm’

Gs=  37,91376953 N/mm’

= 257134143 N/mm’

Go= 1321146058 N/mm’

Gw=  21,6140486 N/mm’

om=  9,770996496 N/mm’
om=  9,802300059 N/mm’
om= 8702594724 N/mm’
om=  7,698841482 N/mm’
ops=  38,68482263 N/mm’
Opg = 27,1276873 N/mm’
om= 1578842722 N/mm’
ops=  23,72002254 N/mm’




33. Durum Frx=-13034,02611 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  448,5904508 Nmm
Mg=  963024,4539 Nmm
Mg=  1979617,094 Nmm
Mg=  1935374,994 Nmm
Mh= 0 Nmm
Mi= 663147,2268 Nmm
Mj=  3,4197E-10 Nmm

M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 21048,98928 [Nmm]
My= 1904425,33 [Nmm]
My= 1330146,884 [Nmm]
My = 1139575,553 [Nmm]
Myn= 323486,4521 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
— 3 3 — 3 3
We = mxd*/32 mm | Wb = nxd’/16 mm
Wegs = 86858,75369 mm'’ Whbog=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigg=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Wejo=  153240,6065 mm’ Whig=  306481,2129 mm’




33. Durum Frx=-13034,02611 N

oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 435551,2869 Nmm

opr= Ky*Kb*op/Kg N/mm’

Tpei =  Ky*Kb*Tp/K¢ N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,095301852 N/mm’

= 8622516644 N/mm’

Ow= 6774382451 N/mm’

op= 5803810634 N/mm’

ow=  1,862140765 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’
Ty = My/W, N/mm’
Ty, = 2,50723887 N/mm’
Ty, = 2,50723887 N/mm’
Tys= 2218244489 N/mm’
To=  1,972011273 N/mm’
Tes=  1,972011273 N/mm’
Tos=  2,218244489 N/mm’
Ty = 2218244489 N/mm’
Ty = 2,50723887 N/mm’

|GB = o +3xT,> N/mm’

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0426891291 N/mm’

Ges=  37,39883113 N/mm’

= 2836130131 N/mm’

Go= 1542114903 N/mm’

Cw=  7,795948295 N/mm’

om= 4342665109 N/mm’
om= 4412647071 N/mm’
Om=  3,970546243 N/mm’
om=  3,442197199 N/mm’
o=  37,55448116 N/mm’
o= 28,62036404 N/mm’
om= 1589256629 N/mm’

ops=  8,923875283 N/mm’




34. Durum Frx=-37653,2962 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1271,578248 Nmm
Mg=  982835,1551 Nmm
M= 2020895,1 Nmm
Mg= 1935374,994 Nmm
Mh= 1024114,62 Nmm
Mi=  2534338,94 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
My= 2342831839 [Nmm]
My=  1944115,518 [Nmm]
My=  1128041,72 [Nmm]
My 1312939,038 [Nmm]
Myn=  1236262,898 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

34. Durum Frx=-37653,2962 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1258240,66

Nmm

opr= Ky*Kb*op/Kg N/mm’

229,32 N/mm’

Op*1 =
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’
6, = M/(W.*2) N/mm’
Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,106074553 N/mm’

= 8802218784 N/mm’

Ow= 5745069302 N/mm’

0= 6,6867436] N/mm’

Oi=  7.116512989 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0475146096 N/mm’

Gs=  38,17826134 N/mm’

= 2405202876 N/mm’

Ga=  17,76716648 N/mm’

Gw=  29,79364844 N/mm’

| Tpei =  Ky*Kb*Tp/K¢ N/mm’
Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tow = 5833578947 N/mm’
Tpeg= 6192067039 N/mm’

Ty = My/W, N/mm’
To=  7,243027366 N/mm’
To=  7,243027366 N/mm’
Tys = 6,40816706 N/mm’
To=  5,696837182 N/mm’
Tes=  5,696837182 N/mm’
Ty = 6,40816706 N/mm’
Ty = 6,40816706 N/mm’
Tes=  7,243027366 N/mm’

|05 = Vo 243xT,” N/mm’

op) = 12,5452914 N/mm’
om=  12,56968775 N/mm’
om=  11,14438095 N/mm’
om=  9,878644919 N/mm’
o=  39,43274655 N/mm’
oms=  26,48950552 N/mm’
omr=  20,94912933 N/mm’
oms= 3232716851 N/mm’




35. Durum Frx=-35551,14173 N

Toplam Moment Degerleri

Mp= 0 Nmm
Mp= 0 Nmm
Mc= 61480 Nmm

Mp=  1202,514795 Nmm
Mg= 981135,9804 Nmm
M= 2017354,464 Nmm
Mg=  1935374,994 Nmm
Mh= 1008294,127 Nmm
Mi= 2357215,895 Nmm

Mj= 0 Nmm
M= 0 [Nmm]
M= 32480 [Nmm]
M= 46980 [Nmm]
M= 232262064 [Nmm]
My=  1940711,085 [Nmm]
My=  1147713,045 [Nmm]
My 1209338,611 [Nmm]
Myn=  1149861,412 [Nmm]
Boyut Faktorii —Kb = 0,78 (Her yerde ayni1)
Yiizey Faktorleri —» Ky1=Ky2=Ky3=Ky5=Ky6=Ky7=Ky8= 0,98
Yiizey Faktorleri —» Ky4= 0,94
Centik Faktorleri — Kegiime 1 K iburaima™ 2,28
Centik Faktorleri — Kegiime 1,923 Keaburuima™ 2,28
Centik Faktorleri — K egiime 1,923 Kesburuima™ 1,284
Centik Faktorleri — K yegiime 2,014 Keaburaima™ 1,39
Centik Faktorleri — Ksegiime 2,014 Kesburaima™ 1,39
Centik Faktorleri — K gegiime 1,923 Keburuima™ 1,284
Centik Faktorleri — K 7egiime 1 Ke7buruima™ 2,28
Centik Faktorleri — K gegiime 1,923 Ksburuima™ 2,148
We = mxd*/32 mm’ | Wb = nxd’/16 mm’
Wegs=  86858,75369 mm’ Whes=  173717,5074 mm’
Weio=  98174,77042 mm’ Whigo=  196349,5408 mm’
Weia= 110433265 mm’ Whiy=  220866,5299 mm’
Weg=  153240,6065 mm’ Whig=  306481,2129 mm’




oK = 600 N/mm’
Gak = 380 N/mm’
Op = 0,5x0xk N/mm’
Op = 300 N/mm’

35. Durum Frx=-35551,14173 N

Tp= 0,29x0x N/mm’
Tp= 174 N/mm’
Tac= 0,58X0,x N/mm’
Ta= 220,4 N/mm>

|Mb:F(xr4>

M, = 1187994,055 Nmm

opr= Ky*Kb*op/Kg N/mm’

Op*| = 229,32 N/mm’
Op = 119,25117 N/mm’
Opr = 119,25117 N/mm’
opws=  109,2154916 N/mm’
o= 113,8629593 N/mm’
Oprs = 119,25117 N/mm’
Op*7 = 229,32 N/mm’
Oprg = 119,25117 N/mm’

6, = M/(W.*2) N/mm’

Gg1 = 0 N/mm?

0p=  0,186970217 N/mm’

0p= 0239267175 N/mm’

Gw=  0,105159531 N/mm’

= 8786804801 N/mm’

Ow= 5845254541 N/mm’

op= 6159110972 N/mm’

ow= 6619145242 N/mm’

_ 7
G = Oy TGy XOy/Ops N/mm

Oel = 0 N/mm®

Go=  0,782760449 N/mm’

Gu=  1,001704362 N/mm’

Cu= 0471047383 N/mm’

Gs=  38,11140558 N/mm’

= 2447145942 N/mm’

o7 = 16,365208 N/mm’

Gw=  27,71139273 N/mm’

| Tpq= Ky*Kb*Tp/Kg N/mm’

Tpq= 5833578947 N/mm’
Tpo= 5833578947 N/mm’
Tps=  103,5869159 N/mm’
Tpey = 91,7818705 N/mm’
Tpss=  95,68748201 N/mm’
Tpws=  103,5869159 N/mm’
Tpew= 5833578947 N/mm’
Tpss=  61,92067039 N/mm’
Ty = My/W, N/mm®
To= 6838654738 N/mm’
T= 6838654738 N/mm’
Ts=  6,050404038 N/mm’
Toy= 5378787159 N/mm’
Tes=  5,378787159 N/mm’
Tos=  6,050404038 N/mm’
Tyy=  6,050404038 N/mm’
Tes=  6,838654738 N/mm’

|GB = o +3xT,> N/mm’

om=  11,84489746 N/mm’
om=  11,87073333 N/mm’
om=  10,52737283 N/mm’
om=  9,328233462 N/mm’
ops= 3923357349 N/mm’
oms= 2662094088 N/mm’
om= 1943301829 N/mm’
o=  30,13673644 N/mm’




EK-4

(Omir ve givenirlik hesaplari)



1,36878E+18

1,36547E+18

1,45553E+18

1,62178E+18

1,39311E+18

1,40468E+18

1,11849E+18

1,59619E+18

1,33383E+18

1,11849E+18

1,33383E+18

1,40468E+18

1,53393E+18

1,24425E+18

1,57808E+18

1,28754E+18

1,28754E+18

1,28754E+18

1,28754E+18

1,32531E+18

1,35223E+18

1,61834E+18

1,66728E+18

1,40468E+18

1,62178E+18

1,33383E+18

1,49987E+18

1,53924E+18

1,63156E+18

1,56254E+18

1,61105E+18
1,55371E+18
1,68121E+18

1,4747E+18
1,49534E+18

o= 40,50097218 ~N/mm N, = 18,13633418 [hi= 208 saat = 0,146067416
op=  40,5357316  N/mm N, o= 18,13528086 [h= 40 saat = 0,028089888
o5 39,62029365 ~ N/mm Ns=  18,1630214  [hs= 24 saat c= 0,016853933
OB 38,07028382  N/mm Nog= 182099914  |hs= 16 saat c= 0,011235955
Ops=  40,24848812  N/mm Nys=  18,14398521 [hs= 8 saat cs= 0,005617978
Ope—  40,12991982  N/mm N = 18,14757819 [|he= 32 saat = 0,02247191
op=  43,39507992 N/mm N, 7= 18,04863394 [h= 8 saat = 0,005617978
Os— 38,29819107 ~ N/mm Nyg=  18,20308512 [hs= 64 saat c5= 0,04494382
Opo—  40,87165794 N/mm Nyo=  18,12510127 [hs= 40 saat co= 0,028089888
OBi=  43,39507992  N/mm Nyw=  18,04863394  [hi= 16 saat 1= 0,011235955
OBi=  40,87165794 N/mm Nyp= 18,12510127 b= 32 saat = 0,02247191
Opi=  40,12991982  N/mm Ny=  18,14757819  [hi= 16 saat e 0,011235955
Opis=  38,86839196  N/mm Ny 5= 18,1858063  [his= 32 saat ci= 0,02247191
OB~ 41,86809619  N/mm Nyw=  18,09490618 [hi= 48 saat 1= 0,033707865
Opis=  38,46178754 N/mm Nyis=  18,19812765 [his= 48 saat Cis 0,033707865
Opic=  41,37794318  N/mm Ny=  18,1097593  [hi= 16 saat 16~ 0,011235955
Opi=  41,37794318  N/mm Nyoi7=  18,1097593  [hi~ 32 saat = 0,02247191
Opis=  41,37794318  N/mm Nyig=  18,1097593  [his— 48 saat 5= 0,033707865
Opio=  41,37794318  N/mm Ny=  18,1097593  [hi— 48 saat o= 0,033707865
Opa=  40,96355141  N/mm N, 5 18,12231662  |hao= 8 saat 0= 0,005617978
Opa=  40,67537787 N/mm Nyo=  18,13104916  [hoy= 8 saat = 0,005617978
opn= 38,10 N/mm Ni»= 1820906927 [ho= 32 saat = 0,02247191
Op= 37,67 N/mm N; o3 18,22200841  |hos= 32 saat Co5= 0,02247191
Opu= 40,13 N/mm Nyo=  18,14757819  [hou= 48 saat o= 0,033707865
Ops= 38,07 N/mm Nios= 182099914  [hos= 48 saat Co5= 0,033707865
Opa= 40,87 N/mm N, 56 18,12510127  |hoe= 48 saat o= 0,033707865
OB 39,19 N/mm Nio=  18,17605439  [hy= 40 saat = 0,028089888
Oms= 38,82 N/mm Nyos=  18,18730735 [has— 48 saat o= 0,033707865
omo= 37,98 N/mm N, 59 1821260317  |hoo= 48 saat o= 0,033707865
0= 38,60 N/mm Niso=  18,1938306  |hso= 48 saat C30~ 0,033707865
oBs= 38,17 N/mm Nys=  18,20710794  [hs= 48 saat 3= 0,033707865
om= 38,68 N/mm N, 5y 18,19136901  |hs= 48 saat 3= 0,033707865
Opsi= 37,55 N/mm Nys= 1822562178 [hss= 48 saat 33— 0,033707865
Op= 39,43 N/mm Nis=  18,16870465 [hss= 48 saat 3= 0,033707865
o= 39,23 N/mm Niss=  18,1747402  |hss= 48 saat C35 0,033707865
>h= 1424 saat
C/N degerleri C/Sigma
1,06713E-19 0,003606516
2,05717E-20 0,000692966
1,15792E-20 0,000425386
6,92817E-21 0,000295137
4,03269E-21 0,000139582
1,59979E-20 0,000559979
5,0228E-21 0,000129461
2,81569E-20 0,001173523
2,10595E-20 0,000687271
1,00456E-20 0,000258922
1,68476E-20 0,000549816
7,99893E-21 0,000279989
1,46499E-20 0,000578154
2,7091E-20 0,000805097
2,13601E-20 0,000876399
8,72671E-21 0,000271545
1,74534E-20 0,000543089
2,61801E-20 0,000814634
2,61801E-20 0,000814634
4,239E-21 0,000137146
4,15462E-21 0,000138117
1,38858E-20 0,000589803
1,34782E-20 0,000596488
2,39968E-20 0,000839968
2,07845E-20 0,000885411
2,52714E-20 0,000824725
1,87282E-20 0,000716758
2,1899E-20 0,000868337
2,06599E-20 0,000887421
2,15725E-20 0,00087318
2,0923E-20 0,000883204
2,16951E-20 0,000871346
2,00498E-20 0,000897572
2,28574E-20 0,000854819
2,25419E-20 0,000859159
TOPLAM 6,93333E-19 TOPLAM 0,025225554
Nes 1,44231E+18 Sigma Es. 39,64233986
Nles 18,15905817 Nles 18,16235334
Nes 1,45329E+18
Sigma Es. 39,75108049

N degerleri

Omiir Hesabi



aql

aq2

aq3

aq4

aqs

aq6

aq7

aq8

aq9

aql0
aqll
aql2
aql3
aql4
aqls
aql6
aql7
aql8
aql9
aq20
aq2l
aq22
aq23
aq24
aq25
aq26
aq27
aq28
aq29
aq30
aq31
aq32
aq33
aq34
aq3s

Log-Log Koordinatlar icin Coziim

0,=0,9*0,= 540
0,=0p=0,49*1,5%c,= 441
Na= 1.000
Nb= 1.000.000
N ;=(05,/4)"

B=(log 0,-log 0,,)/(log N,-log N,)

A=0p/(Ny)®

41,91565965 Ni=
41,95289087 Np=
40,97309882 Ny=
3931764542 Ny=
41,64528802 Ns=
41,51836021 Ng=
45,02323568 No=
39,56077965 Ng=
42,31282055 No=
45,02323568 Nig=
42,31282055 Nyy=
41,51836021 Nip=
40,16949503 Niz=
43,38168672 Nig=
39,73536519 Nis=
42,85567629 Nig=
42,85567629 Ni7=
42,85567629 Nig=
42,85567629 Nis=
42,41131653 Nyg=
42,10249011 Np=
39,35010329 Nyy=
38,89481619 Noy=
41,51836021 Nyy=
39,31764542 Nps=
42,31282055 Nyg=
40,51330935 Noy=
40,11659084 Nyg=
39,22572358 Nyy=
39,88673281 Nyg=

394191455 Nyj=
39,97346118 Nyy=
38,76773291 Nay=
40,77255818 Nyy=
40,55965706 Nas=

-0,02931839

661,2244898

7,25757E+40
7,04109E+40
1,57651E+41
6,43606E+41
9,05004E+40
1,00431E+41
6,32958E+39
5,21555E+41
5,26133E+40
6,32958E+39
5,26133E+40
1,00431E+41
3,09821E+41
2,24673E+40
4,48821E+41
3,40611E+40
3,40611E+40
3,40611E+40
3,40611E+40
4,86019E+40
6,23609E+40
6,25743E+41
9,30647E+41
1,00431E+41
6,43606E+41
5,26133E+40
2,31667E+41
3,24065E+41
6,97095E+41
3,94232E+41
5,89425E+41
3,66081E+41
1,04055E+42

1,8637E+41
2,22806E+41

Nes=
NI es=
Sigma Es

¢/N

2,013E-42
3,989E-43
1,069E-43
1,746E-44
6,208E-44
2,238E-43
8,876E-43
8,617E-44
5,339E-43
1,775E-42
4,271E-43
1,119E-43
7,253E-44
1,5E-42
7,51E-44
3,299E-43
6,598E-43
9,896E-43
9,896E-43
1,156E-43
9,009E-44
3,591E-44
2,415E-44
3,356E-43
5,237E-44
6,407E-43
1,213E-43
1,04E-43
4,835E-44
8,55E-44
5,719E-44
9,208E-44
3,239E-44
1,809E-43
1,513E-43

1,343E-41
7A4TE+40
40,871997
41,883963

N, 1=
N, 2=
N, 3=
N, 4=
N, 5=
N, 6=
N, 7=
N, 8=

N, 10=
N, 1=
N, 12

N, 14=
N, 15=
N, 16=
N, 17=
N, 18=
N, 19=
N, 20=
N, 21=
N, 22=
N, 23=
N, 24=
N, 25=
N, 26=
N, 27=
N, 28=
N, 29=
N, 30=
N, 31=
N, 32=
N, 33=
N, 34=
N, 35=

40,86079
40,84764

41,1977
41,80862
40,95665
41,00187
39,80137

41,7173

40,7211
39,80137

40,7211
41,00187
4149111
4035155
41,65207
40,53226
40,53226
40,53226
40,53226
40,68665
40,79491

41,7964
41,96878
41,00187
41,80862

40,7211
4136486
41,51063
41,84329
41,59575
41,77043
41,56358
42,01726
41,27038
4134793

Omiir Hesabi



Non-Lineeer Hesaplar Log-Lineer Koordinatlar

nl=cl*Nes=
n2=
n3=
n4=
n5=
n6=
n7=
n8=
n9=
nl0=
nll=
nl2=
nl3=
nld4=
nl5=
nl6=
nl7=
nl8=
nl9=
n20=
n2l=
n22=
n23=
n24=
n25=
n26=
n27=
n28=
n29=
n30=
n3l=
n32=
n33=
n34=
n35=

224E+17

43E+16
2,58E+16
1,72E+16
8,61E+15
344E+16
8,61E+15
6,88E+16

43E+16
1,72E+16
344E+16
1,72E+16
344E+16
5,16E+16
5,16E+16
1,72E+16
344E+16
5,16E+16
5,16E+16
8,61E+15
8,61E+15
344E+16
344E+16
5,16E+16
5,16E+16
5,16E+16

43E+16
5,16E+16
5,16E+16
5,16E+16
5,16E+16
5,16E+16
5,16E+16
5,16E+16
5,16E+16

nl/N1=
n2/N1=

0,1634564
0,0314339
0,0188604
0,0125736
0,0062868
0,0251471
0,0062868
0,0502943
0,0314339
0,0125736
0,0251471
0,0125736
0,0251471
0,0377207
0,0377207
0,0125736
0,0251471
0,0377207
0,0377207
0,0062868
0,0062868
0,0251471
0,0251471
0,0377207
0,0377207
0,0377207
0,0314339
0,0377207
0,0377207
0,0377207
0,0377207
0,0377207
0,0377207
0,0377207
0,0377207

d=
Op2/OB1=
Op3/Op1=

Op3/Op1=

6,57
1,000858237
0,978255373
0,939984444
0,993765975
0,990838433
1,071457735
0,945611648
1,009152515
1,071457735
1,009152515
0,990838433
0,959690345
1,033755338
0,949650971
1,021653085
1,021653085
1,021653085
1,021653085
1,011421435

1,00430621
0,940735791

0,93019304
0,990838433
0,939984444
1,009152515
0,967636162
0,958467297

0,93785639
0,953152188
0,942333874
0,955157878
0,927248882
0,973624692
0,968706956

0,031611585

0,01632379
0,008372618
0,006033721
0,023671576
0,009893832
0,034829856

0,03337296
0,019787665
0,026698368
0,011835788
0,019190664
0,046914217
0,026864289
0,014473787
0,028947574
0,043421361
0,043421361
0,006773806
0,006466795

0,01683337
0,015631968
0,035507365
0,025117854
0,040047552
0,025323687
0,028545826
0,024746599

0,02752173
0,025533204
0,027904457
0,022964636
0,031645534
0,030610043

0,836839437
1,000295808

Nes=N1/yukardaki
N/ es=

Sigma Es

0,028248655
0,014587218
0,007481915
0,005391836
0,021153327
0,008841298
0,031124556
0,029822649
0,017682596

0,02385812
0,010576663
0,017149106
0,041923349
0,024006389
0,012934024
0,025868048
0,038802072
0,038802072
0,006053189
0,005778839
0,015042588
0,013968995

0,03172999
0,022445745
0,035787179
0,022629681
0,025509039
0,022113985

0,02459389
0,022816909
0,024935901
0,020521592
0,028278992

0,02735366

0,747814069
0,893881484
1,53128E+18
18,18505423

38,89321025

Omiir Hesabi



Non-Lineeer Hesaplar

nl=cl*Nes=
n2=
n3=
n4=
n5=
n6=
n7=
n8=
n9=
nl0=
nll=
nl2=
nl3=
nl4=
nl5=
nl6=
nl7=
nl8=
nl9=
n20=
n2l=
n22=
n23=
n24=
n25=
n26=
n27=
n28=
n29=
n30=
n3l=
n32=
n33=
n34=
n35=

1,19658E+40
2,30112E+39
1,38067E+39
9,2045E+38
4,60225E+38
1,8409E+39
4,60225E+38
3,6818E+39
2,30112E+39
9,2045E+38
1,8409E+39
9,2045E+38
1,8409E+39
2,76135E+39
2,76135E+39
9,2045E+38
1,8409E+39
2,76135E+39
2,76135E+39
4,60225E+38
4,60225E+38
1,8409E+39
1,8409E+39
2,76135E+39
2,76135E+39
2,76135E+39
2,30112E+39
2,76135E+39
2,76135E+39
2,76135E+39
2,76135E+39
2,76135E+39
2,76135E+39
2,76135E+39
2,76135E+39

5,75281E+40

nl/N1=
n2/N1=

Log-Log Koordinatlar

0,164874
0,031707
0,019024
0,012683
0,006341
0,025365
0,006341

0,05073
0,031707
0,012683
0,025365
0,012683
0,025365
0,038048
0,038048
0,012683
0,025365
0,038048
0,038048
0,006341
0,006341
0,025365
0,025365
0,038048
0,038048
0,038048
0,031707
0,038048
0,038048
0,038048
0,038048
0,038048
0,038048
0,038048
0,038048

d=
Op2/OB1=
Op3/Op1=

Op4/Op1=

6,57
1,000888241
0,977512919
0,938018052
0,993549627
0,990521455
1,074138784
0,94381861
1,009475239
1,074138784
1,009475239
0,990521455
0,958340996
1,034975641
0,947983773
1,022426383
1,022426383
1,022426383
1,022426383
1,0118251
1,004457295
0,938792414
0,927930433
0,990521455
0,938018052
1,009475239
0,966543523
0,957078838
0,935825033
0,951595016
0,940439583
0,953664132
0,924898552
0,972728534
0,96764926

0,031892008
0,016383424
0,008329829
0,006077346
0,023826721
0,010144844
0,034696545
0,033733167
0,020289688
0,026986534
0,011913361
0,019178975
0,047689278
0,026786239
0,01467206
0,029344121
0,044016181
0,044016181
0,006850486
0,006529326
0,016750224
0,015517253
0,035740082
0,024989488
0,0404798
0,025354395
0,028520444
0,024608136
0,027463791
0,025416387
0,027858511
0,022780751
0,031727437
0,030654685

0,841217701
1,006091598

Nes=N1/yukardaki
N/ es=
Sigma Es

0,028254219
0,014514635

0,00737968
0,005384129
0,021108906
0,008987664
0,030738854
0,029885365
0,017975327
0,023908292
0,010554453
0,016991309

0,04224956
0,023730844
0,012998479
0,025996959
0,038995438
0,038995438
0,006069079
0,005784553
0,014839596
0,013747264
0,031663359
0,022139041
0,035862438
0,022462325
0,025267235
0,021801188

0,02433111
0,022517246
0,024680806
0,020182245

0,02810842
0,027158033

0,745263488
0,891330903

8,1424E+40
40,91075251
41,77452574

Omiir Hesabi



Non-Lineeer Hesaplar Log-Lineer Koordinatlar
x= 2,82718 0,0316116
3,74282 0,0163353
0,0084178
0,0060341
0,0236747
0,0099614
0,0349836
0,0333765
0,0199228
0,0267012
0,0118373
0,019237
0,0469863
0,0269657
0,0144829
0,0289657
0,0434486
0,0434486
0,006775
0,0064669
0,0169218
0,0157467
0,035512
0,0252533
0,0400518
0,025363
0,028619
0,0248898
0,0276116
0,0256602
0,0279879
0,023148
0,0316782
0,0306545

q=yx

E= 0,8387308
1,0021871

y=

6,57
nl/N1=

35. gevrimde kiriln

0,163456 nl/N1=
0,031612 n2/N2=
0,016335
0,008418
0,006034
0,023675
0,009961
0,034984
0,033377
0,019923
0,026701
0,011837
0,019237
0,046986
0,026966
0,014483
0,028966
0,043449
0,043449
0,006775
0,006467
0,016922
0,015747
0,035512
0,025253
0,040052
0,025363
0,028619
0,02489
0,027612
0,02566
0,027988
0,023148
0,031678
0,030655

1,002187

0,16346 01/035=
0,03151 02/035=
0,01774 03/035=
0,01061
0,00618
0,0245
0,00769
0,04313
0,03226
0,01539
0,02581
0,01225
0,02244
0,0415
0,03272
0,01337
0,02673
0,0401
0,0401
0,00649
0,00636
0,02127
0,02064
0,03676
0,03184
0,03871
0,02869
0,03354
0,03165
0,03304
0,03205
0,03323
0,03071
0,03501
0,03453

1,0323
1,03319
1,00986
0,97035
1,02587
1,02285
1,10607
0,97616
1,04175
1,10607
1,04175
1,02285
0,99069
1,06715
0,98033
1,05466
1,05466
1,05466
1,05466
1,04409
1,03675
0,97113
0,96024
1,02285
0,97035
1,04175
0,99889
0,98943
0,96815
0,98394
0,97277
0,98601

0,9572
1,00508

E=

0,035606 0,94225

0,0184
0,009481
0,006797
0,026666

0,01122
0,039404
0,037594

0,02244
0,030075
0,013333
0,021668
0,052924
0,030373
0,016313
0,032626
0,048939
0,048939
0,007631
0,007284

0,01906
0,017737
0,039999
0,028444
0,045113
0,028568
0,032235
0,028035
0,031101
0,028903
0,031525
0,026073
0,035681

0,910189

Omiir Hesabi

0,03206466  4,79476E+16

72+...234 Nes

1,4801E+18  1,52805E+18
Nles

18,18413695

Sigma Es 38,92348067



Non-Lineeer Hesaplar

x=

q=

34,10828
27,5383

Log-Log Koordinatlar

0,031892
0,0163834
0,0083298
0,0060773
0,0238267
0,0101448
0,0346965
0,0337332
0,0202897
0,0269865
0,0119134

0,019179
0,0476893
0,0267862
0,0146721
0,0293441
0,0440162
0,0440162
0,0068505
0,0065293
0,0167502
0,0155173
0,0357401
0,0249895
0,0404798
0,0253544
0,0285204
0,0246081
0,0274638
0,0254164
0,0278585
0,0227808
0,0317274
0,0306547

0,8412177
1,0060916

6,57
nl/N1=
n2/N2=

0,164873897
0,032681371
0,008757808
0,001430145
0,005085333
0,018330015
0,072710219
0,007059267
0,043736585
0,145420438
0,034989268
0,009165008
0,005941823
0,122905376
0,006152455
0,027023474
0,054046948
0,081070421
0,081070421
0,009469273
0,007380027
0,002941939
0,001978086
0,027495023
0,004290436
0,052483902
0,009932907
0,008520969

0,00396122
0,007004383
0,004684816
0,007542996
0,002653736
0,014816505
0,012393507

01/085=
02/035=
03/035=

1,033432299
1,034350236
1,010193423
0,969378152
1,026766276
1,023636865
1,110049713
0,975372637
1,043224317
1,110049713
1,043224317
1,023636865
0,990380539
1,069577256

0,97967705
1,056608448
1,056608448
1,056608448
1,056608448

1,04565274
1,038038612
0,970178402

0,95895328
1,023636865
0,969378152
1,043224317
0,998857295
0,989076184
0,967111815
0,983409025
0,971880641
0,985547316
0,955820037
1,005249086

Omiir Hesabi

0,01289375  0,337636525  2,21262E+39
0,006623721
0,003367701
0,002457035
0,009633002 5,69794E+40 Nes
0,0041015 40,75571768 Nles
0,014027607
0,013638119
0,008203 Sigma Es 42,21403828
0,010910495
0,004816501
0,007753946
0,019280492
0,010829517
0,005931827
0,011863654
0,017795481
0,017795481
0,002769611
0,002639768
0,006772016
0,006273533
0,014449503
0,010103102
0,016365743
0,010250631
0,011530646
0,009948923
0,011103448
0,010275695
0,011263031
0,009210122
0,012827214

0,327705815



N/mm

op= 2931592786 N, = 1847527491 |h 208 saat ¢ 0,146067416
op=  29,58155783 N/mm’ N;o= 1846722552 |h= 40 saat o= 0,028089888
op=  26,38759568 N/mm N;3=  18,56401225 |hy= 24 saat o= 0,016853933
Oy 2802866932  N/mm” N, = 1851428275 |h= 16 saat o= 0,011235955
Ops=  27,36450948 N/mm N;s=  18,5344088  |hs= 8 saat 5= 0,005617978
Op= 2643454617 N/mm’ N; ¢ 18,56258951 [he= 32 saat o= 0,02247191
op=  49,38983674 N/mm N, = 1786697464 |h= 8 saat o= 0,005617978
ops=  27,64381633 N/mm’ Nig= 1852594496 |hg= 64 saat o= 0,04494382
op=  32,11231092 N/mm Nio= 1839053603 |hy= 40 saat 5= 0,028089888
Opi=  49,38983674 N/mm’ Nio=  17,86697464 |hy= 16 saat 1= 0,011235955
op=  32,11231092 N/mm N, = 1839053603 |h;= 32 saat o= 0,02247191
Op= 2643454617 N/mm’ Ny = 18,56258951 |hy,= 16 saat 1= 0,011235955
opi=  26,93208618 N/mm N, = 18,54751254 |hyy= 32 saat ci= 0,02247191
Opi= 392651077 ~ N/mm’ Niw=  18,17378462 |hy= 48 saat cl= 0,033707865
Opis=  27,40653121 N/mm N, 5= 1853313542 |hys 48 saat cis 0,033707865
Opi= 3580885388 N/mm’ Ni= 1827851958 |hi= 16 saat 1= 0,011235955
opi= 3580885388 N/mm N, = 1827851958 |h;;= 32 saat ci= 0,02247191
Opis= 3580885388 N/mm’ N;w= 1827851958 |hy= 48 saat 1= 0,033707865
Opio=  35,80885388 N/mm Ny o= 1827851958 |hj= 48 saat ci= 0,033707865
Opo=  32,79345031 N/mm’ Ni2= 1836989545 |hy= 8 saat = 0,005617978
Op=  30,64152763 N/mm Nio= 1843510522 |hy= 8 saat o= 0,005617978
Op= 2797 N/mm” Nio= 1851596275 |ho= 32 saat = 0,02247191
op= 2723 N/mm Nio=  18,53843522 |hyy= 32 saat = 0,02247191
Cmi= 2643 N/mm’ Ni2=  18,56258951 |hay 48 saat 2= 0,033707865
Oms= 28,03 N/mm Nio=  18,51428275 |hos 48 saat 25 0,033707865
Op= 32,11 N/mm” N, 26 18,39053603  |hae 48 saat 2= 0,033707865
Op= 26,65 N/mm Nio= 185559713 |ho= 40 saat = 0,028089888
Omy= 2698 N/mm” Niag= 1854599772 |ho= 48 saat o= 0,033707865
o= 28,19 N/mm Ni2=  18,50929755 |hy= 48 saat 2= 0,033707865
Opi= 2722 N/mm” Niso=  18,53867554 [hs= 48 saat c30= 0,033707865
op= 27,86 N/mm N;3= 1851940502 |hy= 48 saat o= 0,033707865
opn= 27,13 N/mm” Ny = 18,54158523 [hy= 48 saat 3= 0,033707865
Op= 28,62 N/mm N;3= 184963526  |hyy= 48 saat c3= 0,033707865
Gp= 2649 N/mm’ Nis=  18,56092408 |hss 48 saat Cay 0,033707865
Opis= 26,62 N/mm Nss=  18,55694119  |hss= 48 saat 35= 0,033707865
Th= 1424 saat
C/N degerleri C/Sigma
4,88966E-20 0,004982527
9,5791E-21 0,000949574
4,59927E-21 0,000638707
343817E-21 0,000400874
1,64124E-21 0,000205302
6,15248E-21 0,000850096
7,63142E-21 0,000113748
1,33883E-20 0,001625818
1,14292E-20 0,000874739
1,52628E-20 0,000227495
9,14332E-21 0,000699791
3,07624E-21 0,000425048
6,36982E-21 0,000834392
2,25916E-20 0,000858469
9,87634E-21 0,001229921
5,91685E-21 0,000313776
1,18337E-20 0,000627552
1,77505E-20 0,000941328
1,77505E-20 0,000941328
2,39709E-21 0,000171314
2,06288E-21 0,000183345
6,84979E-21 0,000803336
6,50436E-21 0,000825213
9,22873E-21 0,001275144
1,03145E-20 0,001202621
1,3715E-20 0,001049687
7,8087E-21 0,001053913
9,58812E-21 0,001249269
1,04336E-20 0,001195603
9,75115E-21 0,001238181
1,01936E-20 0,001209918
9,68603E-21 0,001242563
1,07493E-20 0,001177758
9,26418E-21 0,001272499
9,34954E-21 0,001266216
TOPLAM 3,64224E-19 TOPLAM 0,034157064
Nes 2,74556E-+18 Sigma Es. 29,2765206
Nles 18,4386315 Nles 18,47646907
Nes 2,9955E+18
Sigma Es. 30,52516038

2,98727E+18
2,93242E+18
3,66448E+18
3,26801E+18
3,42302E+18
3,65249E+18
7,36164E+17
3,35695E+18
2,45774E+18
7,36164E+17
2,45774E+18
3,65249E+18
3,52787E+18
1,49205E+18
3,41299E+18
1,89898E+18
1,89898E+18
1,89898E+18
1,89898E+18
2,34366E+18
2,72336E+18
3,28067E+18

3,4549E+18
3,65249E+18
3,26801E+18
2,45774E+18
3,59726E+18
3,51559E+18
3,23071E+18
3,45681E+18
3,30678E+18
3,48005E+18
3,13583E+18
3,63851E+18

3,6053E+18

N degerleri

Omiir Hesabi (2)



aql

aq2

aq3

aq4

aqs

aq6

aq7

aq8

aq9

aql0
aqll
aql2
aql3
aql4
aqls
aql6
aql7
aql8
aql9
aq20
aq21
aq22
aq23
aq24
aq25
aq26
aq27
aq28
aq29
aq30
aq31
aq32
aq33
aq34
aq35s

Log-Log Koordinatlar

0,=0,9*0,= 540
0,=0,,=0,49*1,5%c,= 441
Na= 1.000
Nb= 1.000.000
N ;=(05,/0)"

B=(log 0,-log 0,,)/(log N,-log N,))

A=0p/(Ny)®

30,05004875 N=
30,32921229 Np=
26,9808965 N3=
28,69899827 Ny=
28,00308505 Ns=
27,02998396 Ng=
51,509891 N;=
2829564944 Ng=
32,99527298 No=
51,509891 Njg=
32,99527298 Nyj=
27,02998396 Npp=
27,55041122 Ny3=
40,5933599 Ny=
28,04709248 Njs=
36,91028299 Njg=
36,91028299 Ny=
36,91028299 Njg=
36,91028299 Njo=
33,71480428 Nyg=
31,44444927 Ny=
28,64087741 Ny=
27,86395527 Nyz=
27,02998396 Nypy=
28,69899827 Nys=
32,99527298 Np=
27,25837726 Ny=
27,60272439 Nopg=
28,87149697 Napg=
27,85565226 Nip=
28,5218068 Nj=
27,75513106 Np=
29,3196465 Nyz=
27,08744981 Njy=
27,22490129 Njs=

-0,02931839

661,2244898

6,17306E+45
4,50322E+45
2,43437E+47
2,96436E+46
6,84785E+46
2,28802E+47
6,42113E+37
4,80393E+46
2,54379E+44
6,42113E+37
2,54379E+44
2,28802E+47
1,19389E+47
2,16582E+41
6,49073E+46
5,55336E+42
5,55336E+42
5,55336E+42
5,55336E+42
1,21877E+44
1,31404E+45
3,17658E+46
8,11586E+46
2,28802E+47
2,96436E+46
2,54379E+44

1,7172E+47
1,11909E+47
2,41636E+46
8,19878E+46
3,66161E+46
9,27472E+46
1,42888E+46
2,12815E+47
1,79071E+47

Nes=
NI es=
Sigma Es

¢/N

2,366E-47
6,238E-48
6,923E-50

3,79E-49
8,204E-50
9,822E-50
8,749E-41
9,356E-49
1,104E-46

1,75E-40
8,834E-47
4911E-50
1,882E-49
1,556E-43
5,193E-49
2,023E-45
4,047E-45

6,07E-45

6,07E-45

4,61E-47
4,275E-48
7,074E-49
2,769E-49
1,473E-49
1,137E-48
1,325E-46
1,636E-49
3,012E-49
1,395E-48
4,111E-49
9,206E-49
3,634E-49
2,359E-48
1,584E-49
1,882E-49

2,627E-40
3,807E+39
39,580622
45,699223

N, 1=
N, 2=

45,7905
45,6535
47,3864
46,4719
46,8356
47,3595
37,8076
46,6816
44,4055
37,8076
44,4055
47,3595

47,077
41,3356
46,8123
42,7446
42,7446
42,7446
42,7446
44,0859
45,1186

46,502
46,9093
47,3595
46,4719
44,4055
47,2348
47,0489
46,3832
46,9137
46,5637
46,9673

46,155

47,328

47253

Omiir Hesabi (2)



Non-Lineeer Hesaplar

nl=cl*Nes=
n2=
n3=
nd=
n5=
n6=
n7=
n8=
n9=
nl0=
nll=
nl2=
nl3=
nl4=
nls=
nlé6=
nl7=
nl8=
nl9=
n20=
n2l=
n22=
n23=
n24=
n25=
n26=
n27=
n28=
n29=
n30=
n3l=
n32=
n33=
n34=
n3s5=

401E+17
7,71E+16
4.63E+16
3,08E+16
1,54E+16
6,17E+16
1,54E+16
1,23E+17
7,71E+16
3,08E+16
6.17E+16
3,08E+16
6.17E+16
9.25E+16
925E+16
3,08E+16
6.17E+16
9.25E+16
925E+16
1,54E+16
1,54E+16
6,17E+16
6.17E+16
9.25E+16
925E+16
9.25E+16
7,71E+16
9.25E+16
925E+16
9.25E+16
925E+16
9.25E+16
925E+16
9.25E+16
925E+16

nl/NI=
n2/N1=

Log-Lineer Koordinatlar d=

0,1342487 Opy/op=
0,025817 Op3/op=
0,0154902 Ops/o=
0,0103268
0,0051634
0,0206536
0,0051634
0,0413073
0,025817
0,0103268
0,0206536
0,0103268
0,0206536
0,0309805
0,0309805
0,0103268
0,0206536
0,0309805
0,0309805
0,0051634
0,0051634
0,0206536
0,0206536
0,0309805
0,0309805
0,0309805
0,025817
0,0309805
0,0309805
0,0309805
0,0309805
0,0309805
0,0309805
0,0309805
0,0309805

6,57
1,009060944
0,900111223
0,956090131
0,933434876
0,901712758
1,684744108
0,942962353
1,095387841
1,684744108
1,095387841
0,901712758

0,91868442
1,339377961
0,934868285

1,22148117

1,22148117

1,22148117

1,22148117
1,118622288
1,045217732
0,954199006
0,928902465
0,901712758
0,956090131
1,095387841
0,909162668

0,92038961
0,961701809
0,928631947

0,95032415
0,925356599
0976273518
0,903587485
0,908070896

0,027393271
0,007758606
0,007688541
0,00328389
0,010466338
0,158951494
0,02808371
0,046975109
0,317902989
0,037580087
0,005233169
0,011830402
0,211271796
0,019902982
0,038442596
0,076885192
0,115327788
0,115327788
0,010784176
0,006904386
0,015178349
0,012722142
0,015699507
0,023065623
0,056370131
0,013809624
0,017963128
0,023969749
0,01904673
0,022166919
0,018609675
0,026458953
0,0159152
0,016441243

1,555411283
1,689659935

Nes=N1/yukardaki
N/ es=

Sigma Es

0,029804875
0,008441646
0,008365412
0,003572992
0,011387756
0,172945006
0,030556098
0,051110627
0,345890011
0,040888502
0,005693878
0,012871908
0,229871397
0,021655168
0,041826942
0,083653884
0,125480826
0,125480826
0,011733576
0,007512223
0,016514596
0,013842153
0,017081634
0,025096236
0,061332752
0,015025374
0,019544536
0,026079958
0,020723535
0,024118414
0,020248004
0,028788303
0,017316316

0,01788867

1,692344033
1,838411449
1,62492E+18

18,2108322

38,04253749

Omiir Hesabi (2)



Non-Lineeer Hesaplar

nl=cl*Nes=
n2=
n3=
nd=
n5=
n6=
n7=
n8=
n9=
nl0=
nll=
nl2=
nl3=
nl4=
nls=
nlé6=
nl7=
nl8=
nl9=
n20=
n2l=
n22=
n23=
n24=
n25=
n26=
n27=
n28=
n29=
n30=
n3l=
n32=
n33=
n34=
n3s5=

4,72709E+44
9,09056E+43
5,45434E+43
3,63623E+43
1,81811E+43
7,27245E+43
1,81811E+43
1,45449E+44
9,09056E+43
3,63623E+43
7,27245E+43
3,63623E+43
7,27245E+43
1,09087E+44
1,09087E+44
3,63623E+43
7,27245E+43
1,09087E+44
1,09087E+44
1,81811E+43
1,81811E+43
7,27245E+43
7,27245E+43
1,09087E+44
1,09087E+44
1,09087E+44
9,09056E+43
1,09087E+44
1,09087E+44
1,09087E+44
1,09087E+44
1,09087E+44
1,09087E+44
1,09087E+44
1,09087E+44

2,27264E+45

nl/N1=
n2/Nl=

Log-Log Koordinatlar d=

0,076576 Ogy/op =
0,014726 Op3/op=
0,008836 Op3/0p=
0,00589
0,002945
0,011781
0,002945
0,023562
0,014726
0,00589
0,011781
0,00589
0,011781
0,017671
0,017671
0,00589
0,011781
0,017671
0,017671
0,002945
0,002945
0,011781
0,011781
0,017671
0,017671
0,017671
0,014726
0,017671
0,017671
0,017671
0,017671
0,017671
0,017671
0,017671
0,017671

6,57
1,009289953
0,897865315

0,95503999
0931881518
0,899498839
1,714136687
0,941617422
1,098010631
1,714136687
1,098010631
0,899498839
0916817522
1,350858371
0,933345989
1,228293614
1,228293614
1,228293614
1,228293614
1,121955061
1,046402604
0,953105855
0,927251583
0,899498839

0,95503999
1,098010631
0,907099269

0,91855839
0,960780371
0,926975277
0,949143445
0,923630151
0,975693808
0,901411177
0,905985262

0,015648595
0,004353508
0,004354038
0,001852765
0,005874414
0,101577885
0,015869598
0,027219213

0,20315577

0,02177537
0,002937207
0,006658543
0,127461292
0,011231871
0,022743954
0,045487908
0,068231862
0,068231862

0,00627277
0,003967727
0,008592862
0,007172469
0,008811621
0,013062113
0,032663055
0,007760375
0,010113076
0,013586647
0,010737658
0,012541286
0,010485625

0,01503356
0,008935431
0,009237568

E= 0,933639498
1,010215714
Nes=N1/yukardaki
N/ es=
Sigma Es

0,029849344
0,008304219
0,008305229
0,003534108
0,011205313
0,193757537
0,030270901
0,051920038
0,387515073

0,04153603
0,005602656
0,012701022
0,243129555
0,021424543
0,043383582
0,086767164
0,130150746
0,130150746
0,011965168

0,00756835
0,016390691
0,013681323
0,016807969
0,024915688
0,062304046
0,014802741
0,019290466
0,025916224
0,020481842
0,023922222
0,020001095
0,028676178
0,017044135
0,017620454

1,780896399
1,926963814
3,20351E+45
45,50562667

30,633542

Omiir Hesabi (2)



Non-Lineeer Hesaplar

x=

GE

2,054781
4,515219

Log-Lineer Koordinatlar

0,0273933
0,0078516
0,0077074
0,0033016
0,0105878
0,2208448
0,0281964
0,0473482
0,4416896
0,0378785
0,0052939
0,0119247
0,2320458
0,0200059
0,0400899
0,0801798
0,1202696
0,1202696
0,0109177
0,0069156
0,0152186
0,0128001
0,0158817
0,0231221
0,0568178
0,0139466
0,0181005
0,0240154
0,0191644
0,0222353
0,0187351
0,0264803
0,0160929
0,0166082

1,0820635
1,2163121

karihr 14.

6,57
nl/NI=

14. ¢evrimde kirilir

0,134249 nl/N1=
0,027393 n2/N2=
0,007852
0,007707
0,003302
0,010588
0,220845
0,028196
0,047348
0,44169
0,037879
0,005294
0,011925
0,232046
0,020006
0,04009
0,08018
0,12027
0,12027
0,010918
0,006916
0,015219
0,0128
0,015882
0,023122
0,056818
0,013947
0,0181
0,024015
0,019164
0,022235
0,018735
0,02648
0,016093
0,016608

1,216312

0,13425 ol/o14=
0,0263 02/014=
0,01263 03/014=
0,00944
0,00451
0,01689
0,02095
0,03676
0,03138
0,04191
0,0251
0,00845
0,01749

0,74662
0,75338
0,67204
0,71383
0,69692
0,67323
1,25786
0,70403
0,81783
1,25786
0,81783
0,67323

0,6859

E=

0,007322
0,002099

0,00206
0,000883

0,00283
0,059033
0,007537
0,012656
0,118065
0,010125
0,001415
0,003188

0,227213

0,23142

0,004205647

z2+...z13
1,03344E+18

Sigma Es

Omiir Hesabi (2)

6,27505E+15

Nes
1,03972E+18

Nles
18,01691536

44,44179304



Omiir Hesabi (2)

Non-Lineeer Hesaplar Log-Log Koordinatlar y= 6,57
x= 34,96638 0,0187852 nl/Nl= 0,076576217 o1/035=  1,103770715 0,000940643 0,055949555 1,84673E+45
q= -28,3964 0,005778 n2/N2= 0,020186812 02/035= 1,114024693 0,000289324
0,0054805 0,000224056 03/035= 0,991037441 0,00027443 4,01028E+45 Nes
0,0023818 0,001226649 1,054145173 0,000119263 45,60317463 Nles
0,0077843 . 0,000265501 . 1,028583529 0,000389791
0,077402 . 0,000317848 . 0,992840476 0,00387581
0,0202195 283145,3433 1,892013876 0,001012464 Sigma Es 30,43247444
0,030396 0,003027708 1,039329735 0,001522043
0,154804 0,357363473 1,211951978 0,00775162
0,0243168 566290,6865 1,892013876 0,001217635
0,0038922 0,285890778 1,211951978 0,000194895
0,0086802 0,000158924 0,992840476 0,00043465
0,1191485 0,000609137 1,011956331 0,005966214
0,0144193 503,6730263 1,49103791 0,000722028
0,0230686 0,001680655 1,03019997 0,001155133
0,0461373 6,547797231 1,35575452 0,002310267
0,0692059 13,09559446 1,35575452 0,0034654
0,0692059 19,64339169 1,35575452 0,0034654
0,0068764 19,64339169 1,35575452 0,000344327
0,0046177 0,149175619 1,238381139 0,000231225
0,0108348 0,013836086 1,15498855 0,000542541
0,0092598 0,002289394 1,052010331 0,000463673
0,0116765 0,000896079 1,023473142 0,000584686
0,0164415 0,000476773 0,992840476 0,000823289
0,0364752 0,003679946 1,054145173 0,001826452
0,0102095 0,428836167 1,211951978 0,000511228
0,0131621 0,000529382 1,001229609 0,000659078
0,0170141 0,000974781 1,01387785 0,000851958
0,0138661 0,004514508 1,060481236 0,000694326
0,0158701 0,001330525 1,023168164 0,000794674
0,0135827 0,002979204 1,047636739 0,000680136
0,0185788 0,001176173 1,019475912 0,000930309
0,011819 0,007634407 1,076942252 0,000591822
0,0121657 0,000512591 0,994951259
0,000609182 E= 0,045636735
E= 0,9235559

1,0001321



N/mm’

OB1= 28,55497162 N; = 18,49833419 |h= 208 saat = 0,146067416
o= 28,78911503 ~ N/mm Nio= 1849123894 |h= 40 saat o= 0,028089888
op3= 2234682932  N/mm Nis=  18,68645972 |hs= 24 saat = 0,016853933
o= 15,84541097 ~ N/mm Ni=  18,88347239 |h= 16 saat c= 0,011235955
ops= 26,8308767 ~ N/mm N/ s=  18,55057949 |hs= 8 saat cs= 0,005617978
OB6— 26,00650492  N/mm N; &= 18,57556046  |he= 32 saat Ce=— 0,02247191
o= 46,03723678 ~ N/mm Ni7=  17,96856858 |h~= 8 saat o= 0,005617978
Ops= 15,76724433  N/mm Nis=  18,88584108 |hs= 64 saat o= 0,04494382
o= 31,01425452  N/mm Nio= 1842381047 |ho= 40 saat Co= 0,028089888
OB10~ 46,03723678  N/mm N 1= 17,96856858  |hio= 16 saat C10= 0,011235955
OB11= 31,01425452  N/mm Ny = 18,42381047 |hi= 32 saat = 0,02247191
OB12= 26,00650492  N/mm N 12 18,57556046  |hi:= 16 saat = 0,011235955
OB13= 16,56764697 ~ N/mm N; 5= 18,86158646  |his= 32 saat Ci3= 0,02247191
opia=  37,26118442 N/mm N = 18,23450956 |hi= 48 saat cl= 0,033707865
OB15— 15,75512673 ~ N/mm Npis= 18,88620828 |his 48 saat Cis 0,033707865
OB16— 34,24917069 ~ N/mm Ny 1= 18,32578271 |hie= 16 saat Ci6— 0,011235955
OB17— 34,24917069 ~ N/mm Ny i7= 18,32578271 |hii= 32 saat Ci7= 0,02247191
OB15~ 34,24917069 ~ N/mm Np = 18,32578271 |his= 48 saat Cig= 0,033707865
OB19~ 34,24917069 ~ N/mm N 15= 18,32578271  |hio= 48 saat Cio= 0,033707865
OB20~ 31,61156967 ~ N/mm N; 20 18,40571001  |ha= 8 saat €20~ 0,005617978
OB21= 29,72227371  N/mm N; 2 18,4629614 hy= 8 saat €= 0,005617978
OB22= 15,83038197 ~ N/mm Ny 2= 18,88392782  |h= 32 saat €= 0,02247191
OB23= 14,47969371  N/mm N; 23 18,92485777 |has= 32 saat €23~ 0,02247191
Op=  26,00650492 N/mm Ni2=  18,57556046 [ho= 48 saat Co= 0,033707865
OB25— 15,84541097  N/mm N;25= 18,88347239  |has= 48 saat Cas5= 0,033707865
OB26— 31,01425452  N/mm N; 26 18,42381047  |he= 48 saat Ca6— 0,033707865
OB27— 19,09849819  N/mm N 2= 18,78489399  |hy= 40 saat Car= 0,028089888
OB28~ 16,17080086 ~ N/mm Nj 5= 18,8736121 hys= 48 saat Cog= 0,033707865
OB29~ 15,89646225 ~ N/mm N; 29 18,88192539  |hy= 48 saat C29= 0,033707865
OB30~ 15,77017234 ~ N/mm N; 3= 18,88575235  |hso= 48 saat C30= 0,033707865
OB31= 1580331612  N/mm N; 3= 18,884748 ;= 48 saat C31= 0,033707865
OB32~ 1578842722 N/mm N; 32 18,88519918  |hs:= 48 saat €= 0,033707865
OB33= 15,89256629 ~ N/mm N 35= 18,88204345  |hss= 48 saat €33~ 0,033707865
Op=  20,94912933 N/mm Nys=  18,72881426 |hy= 48 saat C3= 0,033707865
OB35— 19,43301829  N/mm N 35= 18,77475702  |hss 48 saat C35 0,033707865
Zh= 1424 saat
C/N degerleri C/Sigma

4,63681E-20 0,005115306

9,06382E-21 0,000975712

3,4693E-21 0,000754198

1,46939E-21 0,000709098

1,58125E-21 0,000209385

5,97145E-21 0,000864088

6,03965E-21 0,000122031

5,8456E-21 0,002850455

1,05862E-20 0,000905709

1,20793E-20 0,000244062

8,46895E-21 0,000724567

2,98572E-21 0,000432044

3,09068E-21 0,001356373

1,96436E-20 0,000904638

4,38049E-21 0,002139485

5,30673E-21 0,000328065

1,06135E-20 0,00065613

1,59202E-20 0,000984195

1,59202E-20 0,000984195

2,20734E-21 0,000177719

1,93472E-21 0,000189016

2,9357E-21 0,001419543

2,67167E-21 0,00155196

8,95717E-21 0,001296132

4,40818E-21 0,002127295

1,27034E-20 0,001086851

4,60952E-21 0,00147079

4,5094E-21 0,00208449

4,42391E-21 0,002120463

4,38509E-21 0,002137444

4,39525E-21 0,002132962

4,39068E-21 0,002134973

4,4227E-21 0,002120983

6,29386E-21 0,001609034

5,66206E-21 0,001734567

TOPLAM 2,67715E-19 TOPLAM 0,046653959

Nes 3,73532E+18 Sigma Es. 21,43440808

Nles 18,57232769 Nles 18,71410885

Nes 5,17737E+18

Sigma Es.

26,11318612

3,15017E+18
3,09912E+18
4,85802E+18
7,64667E+18
3,55287E+18
3,76323E+18
9,30183E+17
7,68849E+18
2,65345E+18
9,30183E+17
2,65345E+18
3,76323E+18
7,27087E+18
1,71597E+18
7,69499E+18

2,1173E+18

2,1173E+18

2,1173E+18

2,1173E+18
2,54513E+18
2,90376E+18
7,65469E+18

8,4112E+18
3,76323E+18
7,64667E+18
2,65345E+18
6,09388E+18
7,47502E+18
7,61948E+18
7,68692E+18
7,66916E+18
7,67713E+18
7,62155E+18
5,35568E+18
5,95329E+18

N degerleri

Omiir Hesabi (3)



aql

aq2

aq3

aq4

aqs

aq6

aq7

aq8

aq9

aql0
aqll
aql2
aql3
aql4
aqls
aql6
aql7
aql8
aql9
aq20
aq2l
aq22
aq23
aq24
aq25
aq26
aq27
aq28
aq29
aq30
aq31
aq32
aq33
aq34
aq3s

Log-Log Koordinatlar icin Coziim

0,=0,9*0= 540
0,=0p=0,49%1,5*c,= 441
Na= 1.000
Nb= 1.000.000
N =(05,/4)"

B=(log 0,-log oy,)/(log N,-log N;)

A=0p/(Ny)®

2925102341 Ny=
29,49676995 Ny=
22,77087673 Ni=
16,05744161 Ng=
27,44451026 Ns=
26,58260547 Ne=
47,87388804 N7=
15,97717434 Ng=
31,83709089 No=
47,87388804 Nyo=
31,83709089 Ny=
26,58260547 Njp=
16,79958834 Ny3=
38,45525814 Nyy=
15,96473205 Nis=
35,25539403 Nig=

35,25539403 Nyg=
35,25539403 Nig=
32,46684289 Nyg=
30,47714885 Nyy=

16,0420079 Nyy=
14,65654562 Nyy=
26,58260547 Npy=
16,05744161 Nys=
31,83709089 Nape=
19,40737461 Ny=
16,39168982 Nyg=
16,10987054 Njg=
15,98018084 N3=
16,01421419 N3;=
15,99892544 N3y=
16,10586928 N3;=
21,32134908 N3=
19,75290035 N3s=

-0,02931839

661,2244898

1,54777TE+46
1,16353E+46
7,93176E+49
1,18498E+55
1,36149E+47
4,04283E+47
7,79793E+38
1,40587E+55
8,60567E+44
7,79793E+38
8,60567E+44
4,04283E+47
2,53764E+54
1,37133E+42
1,44373E+55
2,65494E+43
2,65494E+43
2,65494E+43
2,65494E+43
4,41201E+44
3,81457E+45
1,22449E+55

2,6664E+56
4,04283E+47
1,18498E+55
8,60567E+44
1,84896E+52
5,86857E+54
1,06029E+55
1,39687E+55

1,2991E+55
1,34212E+55
1,06931E+55

7,4761E+50
1,01279E+52

Nes=
NI es=
Sigma Es

¢/N

9,437E-48
2,414E-48
2,125E-52
9,482E-58
4,126E-50
5,558E-50
7,204E-42
3,197E-57
3,264E-47
1,441E-41
2,611E-47
2,779E-50
8,855E-57
2,458E-44
2,335E-57
4,232E-46
8,464E-46

1,27E-45

1,27E-45
1,273E-47
1,473E-48
1,835E-57
8,428E-59
8,338E-50
2,845E-57
3917E-47
1,519E-54
5,744E-57
3,179E-57
2,413E-57
2,595E-57
2,512E-57
3,152E-57
4,509E-53
3,328E-54

2,164E-41
4,621E+40
40,664706
42,474201

N, 1=

N, 20=
N, 21=
N, 22=
N, 23=
N, 24=
N, 25=
N, 26=
N, 27=
N, 28=
N, 29=
N, 30=
N, 31=
N, 32=
N, 33=
N, 34=
N, 35=

46,18971
46,06578
49,89937
55,07371
47,13402
47,60669
38,89198
55,14794
4493478
38,89198
4493478
47,60669
54,40443
42,13714
55,15948
4342405
4342405
4342405
4342405
44,64464
4558145
55,08796
56,42593
47,60669
55,07371
4493478
52,26693
54,76853
55,02543
55,14516
55,11364
55,12779

55,0291
50,87367
52,00552

Omiir Hesabi (3)



Non-Lineeer Hesaplar

nl=c1*Nes=
n2=
n3=
n4=
n5=
n6=
n7=
n8=
n9=
nl0=
nll=
nl2=
nl3=
nl4=
nls=
nl6=
nl7=
nl8=
nl9=
n20=
n2l=
n22=
n23=
n24=
n25=
n26=
n27=
n28=
n29=
n30=
n3l=
n32=
n33=
n34=
n35=

5,45608E+17
1,04925E+17
6,29548E+16
4,19699E+16
2,09849E+16
8,39398E+16
2,09849E+16
1,6788E+17
1,04925E+17
4,19699E+16
8,39398E+16
4,19699E+16
8,39398E+16
1,2591E+17
1,2591E+17
4,19699E+16
8,39398E+16
1,2591E+17
1,2591E+17
2,09849E+16
2,09849E+16
8,39398E+16
8,39398E+16
1,2591E+17
1,2591E+17
1,2591E+17
1,04925E+17
1,2591E+17
1,2591E+17
1,2591E+17
1,2591E+17
1,2591E+17
1,2591E+17
1,2591E+17
1,2591E+17

Log-Lineer Koordinatlar d=

nl/N1=
n2/N1=

0,1731996 Opa/op =
0,0333076 Ogs/op 1=
0,0199846 Op3/op =
0,013323
0,0066615
0,0266461
0,0066615
0,0532922
0,0333076
0,013323
0,0266461
0,013323
0,0266461
0,0399691
0,0399691
0,013323
0,0266461
0,0399691
0,0399691
0,0066615
0,0066615
0,0266461
0,0266461
0,0399691
0,0399691
0,0399691
0,0333076
0,0399691
0,0399691
0,0399691
0,0399691
0,0399691
0,0399691
0,0399691
0,0399691

6,57
1,008199742
0,782589792
0,554909008

0,9396219
0,910752259
1,612231922
0,552171599
1,086124509
1,612231922
1,086124509
0,910752259
0,580201836
1,304893064
0,551747238
1,199411827
1,199411827
1,199411827
1,199411827
1,107042587
1,040879119

0,55438269
0,507081355
0,910752259
0,554909008
1,086124509

0,66883268
0,566304217
0,556696832
0,552274138
0,553434839
0,552913427
0,556560395
0,733642099
0,680547631

0,035143462
0,003992219
0,000278061
0,004424616
0,014417607
0,153593302
0,001076689
0,057315563
0,307186604
0,045852451
0,007208803
0,000745329
0,229642354
0,000803448
0,043997237
0,087994474

0,13199171

0,13199171
0,012993709
0,008667492
0,000552666
0,000307605

0,02162641
0,000834184
0,068778676
0,002370715
0,000953371
0,000852001
0,000808502
0,000819731
0,000814671

0,00085063
0,005223436
0,003188638

1,387298075
1,56049766

Nes=N1/yukardaki
N/ es=
Sigma Es

0,029638147
0,003366827
0,000234502
0,003731488
0,012159051
0,129532509
0,000908022

0,04833693
0,259065017
0,038669544
0,006079525
0,000628571
0,193668278
0,000677586
0,037104954
0,074209909
0,111314863
0,111314863

0,01095821
0,007309707

0,00046609
0,000259418
0,018238576
0,000703507
0,058004316
0,001999336
0,000804023
0,000718533
0,000681848
0,000691318

0,00068705
0,000717376
0,004405171

0,00268913

1,169974197
1,316041613
2,39367E+18
18,37906457
32,49086914

Omiir Hesabi (3)



Non-Lineeer Hesaplar

nl=c1*Nes=
n2=
n3=
n4=
n5=
n6=
n7=
n8=
n9=
nl0=
nll=
nl2=
nl3=
nl4=
nls=
nl6=
nl7=
nl8=
nl9=
n20=
n2l=
n22=
n23=
n24=
n25=
n26=
n27=
n28=
n29=
n30=
n3l=
n32=
n33=
n34=
n35=

1,82231E+45
3,50445E+44
2,10267E+44
1,40178E+44
7,00889E+43
2,80356E+44
7,00889E+43
5,60712E+44
3,50445E+44
1,40178E+44
2,80356E+44
1,40178E+44
2,80356E+44
4,20534E+44
4,20534E+44
1,40178E+44
2,80356E+44
4,20534E+44
4,20534E+44
7,00889E+43
7,00889E+43
2,80356E+44
2,80356E+44
4,20534E+44
4,20534E+44
4,20534E+44
3,50445E+44
4,20534E+44
4,20534E+44
4,20534E+44
4,20534E+44
4,20534E+44
4,20534E+44
4,20534E+44
4,20534E+44

8,76112E+45

Log-Log Koordinatlar

nl/N1=
n2/N1=

0,117738
0,022642
0,013585
0,009057
0,004528
0,018113
0,004528
0,036227
0,022642
0,009057
0,018113
0,009057
0,018113
0,02717
0,02717
0,009057
0,018113
0,02717
0,02717
0,004528
0,004528
0,018113
0,018113
0,02717
0,02717
0,02717
0,022642
0,02717
0,02717
0,02717
0,02717
0,02717
0,02717
0,02717
0,02717

d=
Opy/0p1=
Ops/0p1=

Ops/0p1=

6,57
1,008401297
0,778464275
0,548953156
0,938241027
0,908775228
1,636656857
0,546209072
1,08840947
1,636656857
1,08840947
0,908775228
0,574324806
1,314663682
0,545783709
1,205270446
1,205270446
1,205270446
1,205270446
1,1099387
1,041917352
0,548425526
0,501060951
0,908775228
0,548953156
1,08840947
0,663476773
0,560380045
0,550745535
0,546311854
0,547475347
0,546952673
0,550608745
0,728909508
0,675289205

0,023921226
0,002621208
0,000176084
0,002978844
0,009661868
0,115250726
0,000681522
0,039503676
0,230501453
0,031602941
0,004830934
0,000473879
0,163947809
0,000508532
0,030881417
0,061762835
0,092644252
0,092644252
0,008985793
0,005930709
0,000349949
0,000193323
0,014492801
0,000528251
0,047404411
0,001528646
0,000604818
0,000539686
0,000511774
0,000518977
0,000515731
0,000538806
0,003402976
0,002059877

0,992699983
1,110437633

Nes=N1/yukardaki
N/ es=
Sigma Es

0,029677097
0,003251917
0,000218452
0,003695607
0,011986684
0,142982095
0,000845509

0,04900896

0,28596419
0,039207168
0,005993342
0,000587902
0,203396559
0,000630894
0,038312034
0,076624068
0,114936101
0,114936101
0,011147934
0,007357743
0,000434153

0,00023984
0,017980026
0,000655357
0,058810753
0,001896466
0,000750347
0,000669544
0,000634916
0,000643853
0,000639825
0,000668452
0,004221793

0,00255552

1,231561202
1,377628617
1,12351E+46
46,05057537

29,5270593

Omiir Hesabi (3)



Non-Lineeer Hesaplar Log-Lineer Koordinatlar

x=

q=y-x

2,000589
4,569411

0,0351435
0,0042275
0,0003721
0,0044437
0,0145509
0,2000601
0,0014474
0,0576788
0,4001203

0,046143
0,0072755
0,0009596
0,2475476
0,0010808
0,0454981
0,0909963
0,1364944
0,1364944
0,0131221
0,0086787
0,0007403
0,0004482
0,0218264
0,0011164
0,0692145
0,0027402
0,0012532

0,001137
0,0010867
0,0010997
0,0010938
0,0011354
0,0057094
0,0036439

1,0199699
1,1931694

Kirlir 14

6,57
nl/N1=

14. gevrimde kirilir

0,1732 nl/NI=
0,035143 n2/N2=
0,004227
0,000372
0,004444
0,014551
0,20006
0,001447
0,057679
0,40012
0,046143
0,007275
0,00096
0,247548
0,001081
0,045498
0,090996
0,136494
0,136494
0,013122
0,008679
0,00074
0,000448
0,021826
0,001116
0,069215
0,00274
0,001253
0,001137
0,001087
0,0011
0,001094
0,001135
0,005709
0,003644

1,193169

0,1732 o1/o14=
0,03386 02/014=
0,01296 03/014=
0,00549
0,00591
0,02231
0,02256
0,02184
0,03954
0,04512
0,03163
0,01115
0,01154

0,76635
0,77263
0,59973
0,42525
0,72008
0,69795
1,23553
0,42315
0,83235
1,23553
0,83235
0,69795
0,44464

E=

0,010417
0,001253
0,00011
0,001317
0,004313
0,0593
0,000429
0,017096
0,118599
0,013677
0,002157
0,000284

0,228953

0,24507

0,016118139

72+...z13
1,40599E+18

Sigma Es

Omiir Hesabi (3)

2,76582E+16

Nes
1,43365E+18

Nles
18,15644286

39,83738558



Non-Lineeer Hesaplar

xX=

q=

34,94319
28,3732

Log-Log Koordinatlar

0,0261302
0,0035539
0,0003196
0,0034559
0,0115117
0,0840237
0,0012421
0,0404867
0,1680474
0,0323893
0,0057558
0,0008282
0,1435156
0,0009274
0,0290664
0,0581329
0,0871993
0,0871993
0,00906
0,0063039
0,0006356
0,0003787
0,0172675
0,0009587
0,048584
0,0023684
0,001079
0,0009768
0,0009326
0,000944
0,0009389
0,0009754
0,0048742
0,0031448

0,8832081
1,0009458

y=

6,57
nl/Nl=
n2/N2=

0,11773765
0,030119025
2,65095E-06
1,18295E-11
0,000514795
0,000693464
89881,42372
3,98836E-11
0,407225222
179762,8474
0,325780177
0,000346732
1,10479E-10
306,6604132
2,91284E-11
5,279897395
10,55979479
15,83969218
15,83969218
0,158859431
0,018374024
2,28956E-11
1,05144E-12
0,001040196
3,54886E-11
0,488670266
1,89537E-08
7,16586E-11
3,96621E-11
3,01053E-11
3,23711E-11
3,13335E-11
3,93275E-11
5,62504E-07
4,15225E-08

01/085=
02/035=
03/035=

1,480847
1,493288
1,152786
0,812916
1,389391
1,345757
2,423638
0,808852
1,611768
2,423638
1,611768
1345757
0,850487
1,946816
0,808222
1,784821
1,784821
1,784821
1,784821
1,643649

1,54292
0,812134
0,741995
1,345757
0,812916
1,611768
0,982508
0,829837

0,81557
0,809004
0,810727
0,809953
0,815367
1,079403

Omiir Hesabi (3)

3,4501E-07  128138E-05  1,2092E+46
4,69233E-08

4,21953E-09 2,04325E+46 Nes
4,56294E-08 46,31032243 Nles
1,51994E-07

1,10941E-06

1,63999E-08 Sigma Es 29,01381454
5,34566E-07

2,21881E-06

4,27653E-07

7,59972E-08

1,09353E-08

1,89491E-06

1,22451E-08

3,83779E-07

7,67558E-07

1,15134E-06

1,15134E-06

1,19624E-07

8,32337E-08

8,39265E-09

4,99952E-09

2,27992E-07

1,26586E-08

6,41479E-07

3,12714E-08

1,42462E-08

1,28975E-08

1,23132E-08

1,24644E-08

1,23963E-08

1,28791E-08

6,43569E-08

1,16199E-05



op 1= 43,11313781 N/mm N, = 18,05717764  |hy 208 saat Cy 0,146067416
Opy= 43,44150064 ~ N/mm” N, = 18,04722725  |hy= 40 saat cr= 0,028089888
Op3= 34,33142946  N/mm N; 3= 18,32329002  [hy;= 24 saat cy= 0,016853933
Oy 15,75175873 ~ N/mm’ N, o= 18,88631034  [hy= 16 saat c4= 0,011235955
Ops= 40,68991154 ~ N/mm N, 5= 18,13060874  [hs= 8 saat Cs5= 0,005617978
Ope= 39,52758332  N/mm’ N6 18,16583081 [he= 32 saat C6= 0,02247191
Op7= 67,34344294  N/mm N; = 17,32292597 |h= 8 saat c= 0,005617978
Ops= 18,80653117 ~ N/mm” N, = 18,79374148  [hy= 64 saat Cs= 0,04494382
Opo= 46,55446816  N/mm N; o= 17,9528949  [hy= 40 saat Co= 0,028089888
OR10= 67,34344294  N/mm” Ny = 17,32292597 |hyo= 16 saat Cl0= 0,011235955
Op1= 46,55446816  N/mm N, = 17,9528949  |h; = 32 saat c = 0,02247191
Op12= 39,52758332  N/mm’ N, ;= 18,16583081 |h;,= 16 saat c1= 0,011235955
Op13= 25,93436058 ~ N/mm N 13 18,57774665  |hi;;= 32 saat Ci3= 0,02247191
Op14= 55,23696748 ~ N/mm’ N 14 17,68978886  [hi= 48 saat Cl4= 0,033707865
Op5= 20,92817471  N/mm N;is=  18,72944925 |hjs 48 saat Cjs 0,033707865
OR16— 51,05953069 ~N/mm” N 16 17,81637786  |his= 16 saat Ci6= 0,011235955
Op17~ 51,05953069 ~N/mm N; ;7= 17,81637786  |hi7= 32 saat ci7= 0,02247191
Opi5= 51,05953069 ~N/mm” N 15 17,81637786  |his= 48 saat C15= 0,033707865
Op1o= 51,05953069 ~N/mm N; o= 17,81637786  |hio= 48 saat Clo= 0,033707865
Op20= 47,38799257 ~ N/mm” Ny 2= 17,92763659  |hy= 8 saat C20= 0,005617978
Op2 = 44,74859435  N/mm N;2=  18,00761835 |hy= 8 saat C1= 0,005617978
Opn= 16,16549889 ~ N/mm” N, = 1887377276 |hyn= 32 saat = 0,02247191
Op23= 14,4575856  N/mm N; 2= 1892552771 |hn= 32 saat Co3= 0,02247191
Op24= 39,52758332  N/mm’ N, 2= 18,16583081 |hyy 48 saat Cog= 0,033707865
Op2s= 15,75175873  N/mm N, 2= 18,88631034  |hos 48 saat Cos 0,033707865
Op26= 46,55446816 ~ N/mm” N, 26 17,9528949  [hyg 48 saat Ca6= 0,033707865
Op27— 29,65075471  N/mm N; 2= 1846512865 |hy= 40 saat Co7= 0,028089888
Op2s= 2534395978 ~ N/mm” N, =  18,59563758 |hxs= 48 saat Cog= 0,033707865
Op2o= 14,57276423 ~ N/mm Ny 2= 1892203745 |hyw= 48 saat Coo= 0,033707865
Op30= 22,71643997 ~ N/mm” N;s0=  18,67525939  |hsp= 48 saat C30= 0,033707865
Op3 = 17,03999078 ~ N/mm N; 3= 18,84727301 |hs = 48 saat C3= 0,033707865
Op3= 23,72002254 ~ N/mm” N; = 18,6448478  |hs= 48 saat C3= 0,033707865
Op33= 8,923875283 N/mm Ny 3= 19,0932159  |hs= 48 saat C33= 0,033707865
Op34= 32,32716851 N/mm’ N, 3= 183840252  |hsg 48 saat C34 0,033707865
Op3s=— 30,13673644  N/mm N;3s=  18,45040193  |hss= 48 saat C35= 0,033707865
Xh= 1424 saat
C/N degerleri C/Sigma
1,28049E-19 0,003388002
2,51955E-20 0,000646614
8,00592E-21 0,000490918
1,45982E-21 0,000713314
4,15883E-21 0,000138068
1,53394E-20 0,000568512
2,67088E-20 8,34228E-05
7,22651E-21 0,002389799
3,1308E-20 0,000603377
5,34176E-20 0,000166846
2,50464E-20 0,000482701
7,66971E-21 0,000284256
5,94146E-21 0,000866492
6,88561E-20 0,000610241
6,28466E-21 0,001610645
1,71487E-20 0,000220056
3,42975E-20 0,000440112
5,14462E-20 0,000660168
5,14462E-20 0,000660168
6,63657E-21 0,000118553
5,52029E-21 0,000125545
3,00516E-21 0,001390115
2,66755E-21 0,001554334
2,30091E-20 0,000852768
4,37946E-21 0,002139943
3,75696E-20 0,000724052
9,62546E-21 0,000947358
8,55251E-21 0,001330016
4,03361E-21 0,002313073
7,11987E-21 0,001483853
4,79135E-21 0,001978162
7,63631E-21 0,001421072
2,71966E-21 0,003777268
1,39221E-20 0,00104271
1,19489E-20 0,001118498
TOPLAM 7,22144E-19 TOPLAM 0,037341033
Nes 1,38477E+18 Sigma Es. 26,78019118
Nles 18,14137636 Nles 18,55211542
Nes 3,56546E+18
Sigma Es. 40,33458004

1,14072E+18
1,11488E+18
2,10518E+18

7,6968E+18
1,35086E+18
1,46498E+18
2,10342E+17

6,2193E+18
8,97212E+17
2,10342E+17
8,97212E+17
1,46498E+18
3,78222E+18
4,89541E+17
5,36351E+18
6,55206E+17
6,55206E+17
6,55206E+17
6,55206E+17
8,46519E+17

1,0177E+18
7,47778E+18
8,42418E+18
1,46498E+18

7,6968E+18
8,97212E+17
2,91829E+18
3,94128E+18
8,35675E+18
4,73434E+18
7,03514E+18
4,41416E+18
1,23941E+19
2,42117E+18
2,82099E+18

N degerleri

Omiir Hesabi (4)



aql

aq2

aq3

aq4

aqs

aq6

aq7

aq8

aq9

aql0
aqll
aql2
aql3
aql4
aqls
aql6
aql7
aql8
aql9
aq20
aq21
aq22
aq23
aq24
aq25
aq26
aq27
aq28
aq29
aq30
aq31
aq32
aq33
aq34
aq35s

Log-Log Koordinatlar

0,=0,9%0,=
0,=0p=0,49*1,5%c,=
Na=

Nb=

N ,;=(05,/4)"

B=(log 0,-log 0,,)/(log N,-log N,))

540
441
1.000

1.000.000

A=0p/(Ny)®

44,71981406 Ny=
45,0732071 Np=
35,34256339 N3=
15,96127384 Ny=
42,11806171 Ns=
40,87395728 Ng=
71,34742744 N;=

19,1059619 Ng=
48,43346326 No=
71,34742744 Nyp=

48,43346326 Ny,

40,87395728 Nip=

26,50723405 Nj3
57,90225496 N4
21,2996436 N5

53,32864362 Njg=

53,32864362 Ny7

53,32864362 Nig=

53,32864362 Nyg
49,33628204 Ny

46,48192848 Ny=
16,38624204 Np=

14,63389459 Ny

40,87395728 Nyy=

1596127384 Nos
4843346326 Nyg
30,40195548 Ny
25,89077202 Nag

14,751911 Ny
23,15476822 Ny
17,28544395 Ny,
24,19834359 Ny
8,990735452 Ny
3322215021 Ny
30,91308604 Nag

-0,02931839

661,2244898

7,97151E+39
6,09456E+39
2,44047E+43
1,45443E+55
6,15793E+40
1,71231E+41
9,58758E+32
3,15348E+52
5,24615E+38
9,58758E+32
5,24615E+38
1,71231E+41
4,45395E+47
1,18781E+36
7,74039E+50
1,96609E+37
1,96609E+37
1,96609E+37
1,96609E+37
2,79423E+38
2,13335E+39
5,93549E+54
2,81084E+56
1,71231E+41
1,45443E+55
5,24615E+38

4,1499E+45
9,93831E+47
2,13725E+56
4,48456E+49
9,59631E+53
9,97034E+48
4,62323E+63

2,0136E+44
2,34998E+45

Nes=
NI es=
Sigma Es

¢/N

1,832E-41
4,609E-42
6,906E-46
7,725E-58
9,123E-44
1,312E-43

5,86E-36
1,425E-54
5,354E-41
1,172E-35
4,284E-41
6,562E-44
5,045E-50
2,838E-38
4,355E-53
5,715E-40
1,143E-39
1,714E-39
1,714E-39
2,011E-41
2,633E-42
3,786E-57
7,995E-59
1,969E-43
2,318E-57
6,425E-41
6,769E-48
3,392E-50
1,577E-58
7,516E-52
3,513E-56
3,381E-51
7,291E-66
1,674E-46
1,434E-47

1,761E-35
5,678E+34
34,754175
63,301275

N, 1=
N, 2=

N, 14=
N, 15=
N, 16=
N, 17=
N, 18=
N, 19=
N, 20=
N, 21=
N, 22=
N, 23=
N, 24=
N, 25=
N, 26=
N, 27=
N, 28=
N, 29=
N, 30=
N, 31=
N, 32=
N, 33=
N, 34=
N, 35=

39,9015
39,7849
43,3875
55,1627
40,7894
41,2336
32,9817
52,4988
38,7198
32,9817
38,7198
41,2336
47,6487
36,0747
50,8888
37,2936
37,2936
37,2936
37,2936
38,4463
39,3291
54,7735
56,4488
41,2336
55,1627
38,7198

45,618
47,9973
56,3299
49,6517
53,9821
48,9987
63,6649

44,304
453711
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Non-Lineeer Hesaplar

nl=cl*Nes=
n2=
n3=
nd=
n5=
n6=
n7=
n8=
n9=
nl0=
nll=
nl2=
nl3=
nl4=
nls=
nlé=
nl7=
nl8=
nl9=
n20=
n2l=
n22=
n23=
n24=
n25=
n26=
n27=
n28=
n29=
n30=
n3l=
n32=
n33=
n34=
n3s5=

2,15E+17
4,13E+16
248E+16
1,65E+16
8,26E+15

33E+6
8,26E+15
6,61E+16
4.13E+16
1,65E+16

33E+16
1,65E+16

33E+16
4.96E+16
496E+16
1,65E+16

33E+16
4.96E+16
496E+16
8,26E+15
8,26E+15

33E+H6

33E+16
4.96E+16
496E+16
4.96E+16
4.13E+16
4.96E+16
496E+16
4.96E+16
496E+16
4.96E+16
496E+16
4.96E+16
496E+16

nl/NI=
n2/N1=

Log-Lineer Koordinatlar

0,1883114
0,0362137
0,0217282
0,0144855
0,0072427

0,028971
0,0072427

0,057942
0,0362137
0,0144855

0,028971
0,0144855

0,028971
0,0434565
0,0434565
0,0144855

0,028971
0,0434565
0,0434565
0,0072427
0,0072427

0,028971

0,028971
0,0434565
0,0434565
0,0434565
0,0362137
0,0434565
0,0434565
0,0434565
0,0434565
0,0434565
0,0434565
0,0434565
0,0434565

d=
Opo/Op1=
Op3/0p1=

Opy/op1=

6,57
1,007616305
0,796310155
0,365358671
0,943793786
0,916833831
1,562016739
0,436213464
1,079820921
1,562016739
1,079820921
0,916833831
0,601541941
1,281209633
0,485424531
1,184314881
1,184314881
1,184314881
1,184314881
1,099154341
1,037934064
0,374955285
0,335340602
0,916833831
0,365358671
1,079820921
0,687742907

0,58784772
0,338012146
0,526902961
0,395238937
0,550180844
0,206987376
0,749821752
0,699015149

0,038064718
0,004865583
1,94089E-05
0,004952744
0,016376182
0,135649493
0,00024878
0,0599783
0,271298987
0,04798264
0,008188091
0,001027402
0,221370206
0,000376595
0,04401621
0,08803242
0,13204863
0,13204863
0,013479034
0,009249933
4,60265E-05
2,21008E-05
0,024564274
5,82266E-05
0,07197396
0,003095728
0,001324721
3,49253E-05
0,000645394
9,75939E-05
0,000857384
1,39253E-06
0,006554337
0,004133628

1,342683679
1,530995066

Nes=N1/yukardaki
N/ es=
Sigma Es

0,029525644
0,003774085
1,50549E-05
0,003841693
0,012702507
0,105219186
0,000192971
0,046523343
0,210438373
0,037218675
0,006351253
0,000796924
0,171710136
0,000292113
0,034142035
0,068284071
0,102426106
0,102426106
0,010455276
0,007174892
3,57014E-05
1,71429E-05
0,01905376
4,51646E-05
0,055828012
0,002401262
0,001027546
2,70905E-05
0,000500612
7,57007E-05
0,000665047
1,08015E-06
0,005084
0,003206329

1,041478893
1,187546309
9,60566E+17
17,98252709
45,57660609
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Non-Lineeer Hesaplar Log-Log Koordinatlar d=

nl=cl*Nes= 9,95E+38

n2= 1.91E+38
n3= 1,15E+38
nd= 7,66E+37
ns= 3,83E437
n6= 1,53E+38
n7= 3,83E+37
n8= 3,06E+38
n9= 1,91E+38
nl0 7,66E+37
nll 1,53E+38
nl2 7,66E+37
nl3 1,53E+38
nl4 2,3E+38
nls 2,3E+38
nl6 7,66E+37
nl7 1,53E+38
nl8 2,3E+38
nl9 2,3E+38
n20 3,83B437
n21 3,83E437
n22 1,53B+38
n23 1,53E+38
n24 2,3E+38
n25 2,3E+38
n26 2,3E+38
n27 1,91E+38
n28 23E+38
n29 2,3E+38
30 2,3E+38
n31 2,3E+38
n32 2,3E+38
n33 2,3E+38
n34 2,3E+38
n35 2,3E+38
E= 4.78E+39

nl/NI=
n2/N1=

0,124844 Oppo/og=
0,024009 Op3/0p=
0,014405 Op3/o,=
0,009603
0,004802
0,019207
0,004802
0,038414
0,024009
0,009603
0,019207
0,009603
0,019207
0,02881
0,02881
0,009603
0,019207
0,02881
0,02881
0,004802
0,004802
0,019207
0,019207
0,02881
0,02881
0,02881
0,024009
0,02881
0,02881
0,02881
0,02881
0,02881
0,02881
0,02881
0,02881

6,57
1,007902382
0,790311054
0,356917267
0,941821038
0,914001056
1,595432113

0,42723706

1,08304259
1,595432113

1,08304259
0,914001056
0,592740256
1,294778527

0,47629097
1,192505934
1,192505934
1,192505934
1,192505934

1,10323093
1,039403438
0,366420174
0,327235139
0,914001056
0,356917267

1,08304259
0,679831885

0,57895527
0,329874158
0,517774251
0,386527635
0,541110112
0,201045904
0,742895535
0,691261507

0,025282792
0,003069377
1,10356E-05

0,00323868
0,010638379
0,103349005
0,000143873
0,040549626
0,206698011
0,032439701

0,00531919
0,000618265
0,157279198
0,000220378
0,030533141
0,061066281
0,091599422
0,091599422
0,009156176
0,006189671
2,62301E-05
1,24763E-05
0,015957569
3,31067E-05
0,048659551
0,001902145
0,000794556
1,97286E-05
0,000381461
5,58886E-05
0,000509605
7,62424E-07
0,004088295
0,002546815

0,953989812
1,078834201

Nes=N1/yukardaki
N/ es=
Sigma Es

0,029580762
0,003591158
1,29116E-05
0,003789242

0,01244686
0,120917907
0,000168331
0,047442894
0,241835814
0,037954315

0,00622343
0,000723368
0,184016008
0,000257841
0,035723648
0,071447295
0,107170943
0,107170943
0,010712687
0,007241889
3,06891E-05
1,45972E-05
0,018670289
3,87347E-05
0,056931472
0,002225502
0,000929628
2,30823E-05
0,000446307
6,53894E-05
0,000596236
8,92033E-07
0,004783288
0,002979762

1,116164117
1,262231532
6,31541E+39
39,80040183
45,02619238
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Omiir Hesabi (4)

Non-Lineeer Hesaplar Log-Lineer Koordinatlar y= 6,57
X= 3,019674 0,0380647 nl/N1= 0,188311 nl/N1= 0,18831 o1/014= 0,78051 0,015792  0,33675 0,022242445  1,08886E+16
q=y-x 3,550326 0,0052447 0,038065 n2/N2= 0,03705 02/014=  0,78646 0,002176
6,016E-05 0,005245 ... 001177 03/c14=  0,62153 2,5E-05 22+...213 Nes
0,0049806 6,02E-05 0,00215 0,28517 0,002066 5,53549E+17  5,64437E+17
0,0165741 0,004981 ... 0,00612 0,73664 0,006876 Nles
0,1913385 0,016574 0,02256 0,7156 0,079381 17,75161554
0,0005588 0,191338 0,03928 1,21917 0,000232
0,0604736 0,000559 0,01063 0,34047 0,025089 Sigma Es 53,19668717
0,3826769 0,060474 0,04604 0,84281 0,158762
0,0483788 0,382677 0,07856 1,21917 0,020071
0,008287 0,048379 0,03683 0,84281 0,003438
0,0014379 0,008287 0,01128 0,7156 0,000597
0,2440788  Kurilir 14. 0,001438 0,00874 0,46951
0,0007103 0,244079 0,10126
0,0459796 0,00071 0,00924
0,0919593 0,04598 0,02522
0,1379389 0,091959 0,05044
0,1379389 0,137939 0,07566
0,0136526 0,137939 0,07566
0,0092655 0,013653 0,00976
0,0001358 0,009266 0,00812
8,108E-05 0,000136 0,00442
0,0248611 8,11E-05 0,00392
0,0001805 0,024861 0,03384
0,0725683 0,00018 0,00644
0,0037474 0,072568 0,05525
0,0019073 0,003747 0,01416
0,0001261 0,001907 0,01258
0,0010765 0,000126 0,00593
0,000261 0,001077 0,01047
0,0013462 0,000261 0,00705
1,491E-05 0,001346 0,01123
0,0073666 1,49E-05 0,004
0,0049284 0,007367 0,02047
0,004928 0,01757
E= 1,0021545
1,1904659

35. gevrimde kirihr  1,746512 E= 0,314504



Omiir Hesabi (4)

Non-Lineeer Hesaplar Log-Log Koordinatlar y= 6,57
x= 35,3844 0,0306368 nl/N1= 0,124844388 o1/035=  1,446631 5,9959E-07 2,09641E-05 9,22922E+39
q= -28,8144 0,0050729 n2/N2= 0,031402475 02/035=  1,458062 9,92803E-08
5,03E-05 . 4,70526E-06 03/035= 1,143288 9,84374E-10 1,37842E+40 Nes
0,0042793 5,26347E-18 0,516327 8,37489E-08 40,13938056 Nles
0,0146047 . 0,000621587 . 1,362467 2,85827E-07
0,0696935 o 0,000894158 . 1,322222 1,36396E-06
0,0005213 39923,39946 2,308001 1,02019E-08 Sigma Es 44,0075217
0,0448288 9,71037E-15 0,618054 8,77338E-07
0,139387 0,364808939 1,566762 2,72793E-06
0,035863 79846,79892 2,308001 7,0187E-07
0,0073024 0,291847152 1,566762 1,42914E-07
0,0014751 0,000447079 1,322222 2,8868E-08
0,1384454 3,43756E-10 0,857476 2,7095E-06
0,0006951 193,3492947 1,873066 1,36029E-08
0,0298525 2,96705E-13 0,689017 5,84239E-07
0,059705 3,893712149 1,725115 1,16848E-06
0,0895575 7,787424298 1,725115 1,75272E-06
0,0895575 11,68113645 1,725115 1,75272E-06
0,0098866 11,68113645 1,725115 1,9349E-07
0,0072116 0,136985434 1,595968 1,41137E-07
0,0001156 0,017942139 1,503633 2,26258E-09
6,353E-05 2,57953E-17 0,530075 1,24328E-09
0,0219071 5,44703E-19 0,473388 4,28741E-07
0,0001509 0,001341238 1,322222 2,95312E-09
0,0537945 1,57904E-17 0,516327 1,05281E-06
0,0038098 0,437770727 1,566762 7,45607E-08
0,0019534 4,61179E-08 0,983466 3,82303E-08
9,943E-05 2,31087E-10 0,837534 1,94594E-09
0,0010815 1,07457E-18 0,477206 2,11656E-08
0,0002301 5,12116E-12 0,749028 4,50317E-09
0,0013658 2,39322E-16 0,559163 2,6729E-08
7,229E-06 2,30345E-11 0,782786 1,41469E-10
0,007312 4,96755E-26 0,290839 1,43102E-07
0,0049936 1,14055E-06 1,074695
9,7729E-08 E= 1,70368E-05
E= 0,8755104

1,0003548



*,
Ci*oy

*,
Cy*o,

Oort—

591587234
1,13864415
0,66775776
0,427756
0,2261151
0,90179595
0,24379258
1,72126701
1,14808028
0,48758517
0,91846422
0,45089798
0,87344701
1,41128414
1,29646475
0,46492071
0,92984142
1,39476213
1,39476213
0,23013231
0,22851336
0,85619582
0,8466005
1,35269393
1,28326799
1,37769634
1,10084846
1,30850081
1,28036277
1,30124461
1,28647544
1,30398279
1,26588139
1,3291937
1,32248001

39,6875811

1,13393089

Standart Sapma

G1-Cort
G2-Cort

39,3670413
39,4018007
38,4863628
36,9363529
39,1145572
38,9959889
42261149
37,1642602
39,7377271
42261149
39,7377271
38,9959889
37,7344611
40,7341653
37,3278567
40,2440123
40,2440123
40,2440123
40,2440123
39,8296205
39,541447
36,97

36,54

39,00

36,94

39,74

38,06

37,68

36,85

37,47

37,03

37,55

36,42

38,30

38,10

E

Uslii Sayt

1549,76394
1552,5019
1481,20012
1364,20417
1529,94859
1520,68715
1786,00472
1381,18223
1579,08695
1786,00472
1579,08695
1520,68715
1423,88955
1659,27222
1393,36888
1619,58053
1619,58053
1619,58053
1619,58053
1586,39867
1563,52603
1366,54306
1335,15637
1520,68715
1364,20417
1579,08695
1448,28002
1420,15368
1357,93464
1403,97537
1371,33252
1410,06947
1326,45648
1466,79928
1451,58277

52557,578

Standart Sapma

z

7=

7=

7=

7=

39,31680451

0,979438931

0,982204685

1,036453308

0,960385256

1,033669836

0,961155166

1,044848581

Zalfa
0,1636403

0,1629709

0,1500157

0,1684037

0,1506559

0,1682112

0,1480848

G
0,8363597

0,8370291

0,8499843

0,8315963

0,8493441

0,8317888

0,8519152

Guvenirlik Hesabi



C,*N,;
C;*N,

Nort

1,99934E+17
3,83558E+16
2,45314E+16
1,82222E+16
7,82646E+15
3,15659E+16
6,28368E+15
7,1739E+16
3,74672E+16
1,25674E+16
2,99738E+16
1,5783E+16
3,44704E+16
4,19409E+16
5,31935E+16
1,44667E+16
2,89334E+16
4,34001E+16
4,34001E+16
7,44555E+15
7,59677E+15
3,63671E+16
3,7467E+16
4,73489E+16
5,46667E+16
4,49606E+16
421313E+16
5,18846E+16
5,49964E+16
5,26698E+16
5,43049E+16
5,23721E+16
5,667E+16
4,97091E+16
5,04047E+16

1,45505E+18
4,15729E+16

Palmgren-Miner icin N degerleri ile Log- Lineer

Nl'Norl
NZ'Norl

1,32721E+18
1,32389E+18
1,41396E+18
1,58021E+18
1,35154E+18
1,36311E+18
1,07692E+18
1,55462E+18
1,29226E+18
1,07692E+18
1,29226E+18
1,36311E+18
1,49236E+18
1,20267E+18

1,5365E+18
1,24596E+18
1,24596E+18
1,24596E+18
1,24596E+18
1,28373E+18
1,31065E+18
1,57677E+18
1,62571E+18
1,36311E+18
1,58021E+18
1,29226E+18

1,4583E+18
1,49767E+18
1,58999E+18
1,52097E+18
1,56947E+18
1,51213E+18
1,63964E+18
1,43313E+18
1,45377E+18

1,76148E+36 1,42674E+18
1,75269E+36
1,99928E+36
2,49705E+36
1,82665E+36
1,85807E+36
1,15976E+36
2,41684E+36
1,66993E+36
1,15976E+36
1,66993E+36
1,85807E+36
2,22714E+36
1,44642E+36
2,36084E+36
1,55242E+36
1,55242E+36
1,55242E+36
1,55242E+36
1,64797E+36
1,71781E+36
2,48619E+36
2,64292E+36
1,85807E+36
2,49705E+36
1,66993E+36
2,12664E+36
2,24302E+36
2,52806E+36
2,31334E+36
2,46325E+36
2,28655E+36
2,68841E+36
2,05386E+36
2,11344E+36

6,92101E+37

Guvenirlik Hesabi

Z alfa G
0,981772466 0,16307461 0,836925

0,989471834 0,16122676 0,838773



Palmgren-Miner i¢in Log-Log N Degerleri ile

C*N,
C,*N,

Nort=

1,0601E+40
1,97783E+39
2,65703E+39
7,23152E+39
5,08429E+38
2,25687E+39
3,55594E+37
2,34407E+40

1,4779E+39
7,11188E+37
1,18232E+39
1,12844E+39
6,96226E+39
7,57324E+38
1,51288E+40
3,82709E+38
7,65418E+38
1,14813E+39
1,14813E+39
2,73044E+38
3,50342E+38
1,40617E+40
2,09134E+40
3,38531E+39
2,16946E+40
1,77348E+39
6,50749E+39
1,09235E+40
2,34976E+40
1,32887E+40
1,98683E+40
1,23398E+40
3,50748E+40
6,28213E+39
7,51032E+39

2,76606E+41
7,90302E+39

Nl'Nort
NZ'Nort

6,46727E+40
6,25079E+40
1,49748E+41
6,35703E+41
8,25974E+40
9,25278E+40
-1,57345E+39
5,13652E+41
4,47102E+40
-1,57345E+39
4,47102E+40
9,25278E+40
3,01918E+41
1,45642E+40
4,40918E+41
2,61581E+40
2,61581E+40
2,61581E+40
2,61581E+40
4,06989E+40
5,44578E+40
6,1784E+41
9,22744E+41
9,25278E+40
6,35703E+41
4,47102E+40
2,23764E+41
3,16162E+41
6,89192E+41
3,86329E+41
5,81522E+41
3,58178E+41
1,03265E+42
1,78467E+41
2,14903E+41

4,18256E+81 3,85492E+41
3,90723E+81
2,24244E+82
4,04118E+83
6,82233E+81
8,5614E+81
2,47574E+78
2,63839E+83
1,999E+81
2,47574E+78
1,999E+81
8,5614E+81
9,11542E+82
2,12117E+80
1,94408E+83
6,84246E+80
6,84246E+80
6,84246E+80
6,84246E+80
1,6564E+81
2,96566E+81
3,81727E+83
8,51456E+83
8,5614E+81
4,04118E+83
1,999E+81
5,00702E+82
9,99585E+82
4,74986E+83
1,4925E+83
3,38168E+83
1,28292E+83
1,06636E+84
3,18504E+82
4,61833E+82

5,05253E+84

Guvenirlik Hesabi

Z alfa G
0,172688 0,431452 0,568548



Corten-Dolan Log-Lineer

C1*N1
C2*N2

Nort

1,99934E+17 N1-Nort

3,83558E+16 N2-Nort
2,45314E+16
1,82222E+16
7,82646E+15
3,15659E+16
6,28368E+15
7,1739E+16
3,74672E+16
1,25674E+16
2,99738E+16
1,5783E+16
3,44704E+16
4,19409E+16
5,31935E+16
1,44667E+16
2,89334E+16
4,34001E+16
4,34001E+16
7,44555E+15
7,59677E+15
3,63671E+16
3,7467E+16
4,73489E+16
5,46667E+16
4,49606E+16
421313E+16
5,18846E+16
5,49964E+16
5,26698E+16
5,43049E+16
5,23721E+16
5,667E+16
4,97091E+16
5,04047E+16

1,45505E+18
4,15729E+16

1,32721E+18
1,32389E+18
1,41396E+18
1,58021E+18
1,35154E+18
1,36311E+18
1,07692E+18
1,55462E+18
1,29226E+18
1,07692E+18
1,29226E+18
1,36311E+18
1,49236E+18
1,20267E+18

1,5365E+18
1,24596E+18
1,24596E+18
1,24596E+18
1,24596E+18
1,28373E+18
1,31065E+18
1,57677E+18
1,62571E+18
1,36311E+18
1,58021E+18
1,29226E+18

1,4583E+18
1,49767E+18
1,58999E+18
1,52097E+18
1,56947E+18
1,51213E+18
1,63964E+18
1,43313E+18
1,45377E+18

E=

1,76148E+36 1,42674E+18
1,75269E+36
1,99928E+36
2,49705E+36
1,82665E+36
1,85807E+36
1,15976E+36
2,41684E+36
1,66993E+36
1,15976E+36
1,66993E+36
1,85807E+36
2,22714E+36
1,44642E+36
2,36084E+36
1,55242E+36
1,55242E+36
1,55242E+36
1,55242E+36
1,64797E+36
1,71781E+36
2,48619E+36
2,64292E+36
1,85807E+36
2,49705E+36
1,66993E+36
2,12664E+36
2,24302E+36
2,52806E+36
2,31334E+36
2,46325E+36
2,28655E+36
2,68841E+36
2,05386E+36
2,11344E+36

6,92101E+37

Z alfa G
1,044131454 0,14825 0,85175

Guvenirlik Hesabi



Corten-Dolan Log-Log

C1*N1
C2*N2

Nort=

1,0601E+40 N1-Nort
1,97783E+39 N2-Nort
2,65703E+39 ...
7,23152E+39 ...
5,08429E+38
2,25687E+39
3,55594E+37
2,34407E+40

1,4779E+39
7,11188E+37
1,18232E+39
1,12844E+39
6,96226E+39
7,57324E+38
1,51288E+40
3,82709E+38
7,65418E+38
1,14813E+39
1,14813E+39
2,73044E+38
3,50342E+38
1,40617E+40
2,09134E+40
3,38531E+39
2,16946E+40
1,77348E+39
6,50749E+39
1,09235E+40
2,34976E+40
1,32887E+40
1,98683E+40
1,23398E+40
3,50748E+40
6,28213E+39
7,51032E+39

2,76606E+41
7,90302E+39

6,46727E+40
6,25079E+40
1,49748E+41
6,35703E+41
8,25974E+40
9,25278E+40
-1,57345E+39
5,13652E+41
4,47102E+40
-1,57345E+39
4,47102E+40
9,25278E+40
3,01918E+41
1,45642E+40
4,40918E+41
2,61581E+40
2,61581E+40
2,61581E+40
2,61581E+40
4,06989E+40
5,44578E+40
6,1784E+41
9,22744E+41
9,25278E+40
6,35703E+41
4,47102E+40
2,23764E+41
3,16162E+41
6,89192E+41
3,86329E+41
5,81522E+41
3,58178E+41
1,03265E+42
1,78467E+41
2,14903E+41

4,18256E+81 3,85492E+41
3,90723E+81
2,24244E+82
4,04118E+83
6,82233E+81
8,5614E+81
2,47574E+78
2,63839E+83
1,999E+81
2,47574E+78
1,999E+81
8,5614E+81
9,11542E+82
2,12117E+80
1,94408E+83
6,84246E+80
6,84246E+80
6,84246E+80
6,84246E+80
1,6564E+81
2,96566E+81
3,81727E+83
8,51456E+83
8,5614E+81
4,04118E+83
1,999E+81
5,00702E+82
9,99585E+82
4,74986E+83
1,4925E+83
3,38168E+83
1,28292E+83
1,06636E+84
3,18504E+82
4,61833E+82

5,05253E+84

Guvenirlik Hesabi

Z alfa G
0,190719961 0,424412 0,575588



C1*N1
C2*N2

Nort=

Marin Log-Lineer
1,99934E+17 N1-Nort
3,83558E+16 N2-Nort
2,45314E+16 ...
1,82222E+16 ...
7,82646E+15
3,15659E+16
6,28368E+15

7,1739E+16
3,74672E+16
1,25674E+16
2,99738E+16
1,5783E+16
3,44704E+16
4,19409E+16
5,31935E+16
1,44667E+16
2,89334E+16
4,34001E+16
4,34001E+16
7,44555E+15
7,59677E+15
3,63671E+16
3,7467E+16
4,73489E+16
5,46667E+16
4,49606E+16
4,21313E+16
5,18846E+16
5,49964E+16
5,26698E+16
5,43049E+16
5,23721E+16
5,667E+16
4,97091E+16
5,04047E+16

1,45505E+18
4,15729E+16

1,32721E+18
1,32389E+18
1,41396E+18
1,58021E+18
1,35154E+18
1,36311E+18
1,07692E+18
1,55462E+18
1,29226E+18
1,07692E+18
1,29226E+18
1,36311E+18
1,49236E+18
1,20267E+18

1,5365E+18
1,24596E+18
1,24596E+18
1,24596E+18
1,24596E+18
1,28373E+18
1,31065E+18
1,57677E+18
1,62571E+18
1,36311E+18
1,58021E+18
1,29226E+18

1,4583E+18
1,49767E+18
1,58999E+18
1,52097E+18
1,56947E+18
1,51213E+18
1,63964E+18
1,43313E+18
1,45377E+18

1,76148E+36
1,75269E+36
1,99928E+36
2,49705E+36
1,82665E+36
1,85807E+36
1,15976E+36
2,41684E+36
1,66993E+36
1,15976E+36
1,66993E+36
1,85807E+36
2,22714E+36
1,44642E+36
2,36084E+36
1,55242E+36
1,55242E+36
1,55242E+36
1,55242E+36
1,64797E+36
1,71781E+36
2,48619E+36
2,64292E+36
1,85807E+36
2,49705E+36
1,66993E+36
2,12664E+36
2,24302E+36
2,52806E+36
2,31334E+36
2,46325E+36
2,28655E+36
2,68841E+36
2,05386E+36
2,11344E+36

6,92101E+37

1,42674E+18

Guvenirlik Hesabi

Z alfa G
1,041867 0,148771 0,851229



C1*N1
C2*N2

Nort=

Marin Log-Log
1,0601E+40 N1-Nort
1,97783E+39 N2-Nort
2,65703E+39 ...
7,23152E+39 ...
5,08429E+38
2,25687E+39
3,55594E+37
2,34407E+40
1,4779E+39
7,11188E+37
1,18232E+39
1,12844E+39
6,96226E+39
7,57324E+38
1,51288E+40
3,82709E+38
7,65418E+38
1,14813E+39
1,14813E+39
2,73044E+38
3,50342E+38
1,40617E+40
2,09134E+40
3,38531E+39
2,16946E+40
1,77348E+39
6,50749E+39
1,09235E+40
2,34976E+40
1,32887E+40
1,98683E+40
1,23398E+40
3,50748E+40
6,28213E+39
7,51032E+39

2,76606E+41
7,90302E+39

6,46727E+40
6,25079E+40
1,49748E+41
6,35703E+41
8,25974E+40
9,25278E+40
-1,57345E+39
5,13652E+41
4,47102E+40
-1,57345E+39
4,47102E+40
9,25278E+40
3,01918E+41
1,45642E+40
4,40918E+41
2,61581E+40
2,61581E+40
2,61581E+40
2,61581E+40
4,06989E+40
5,44578E+40
6,1784E+41
9,22744E+41
9,25278E+40
6,35703E+41
4,47102E+40
2,23764E+41
3,16162E+41
6,89192E+41
3,86329E+41
5,81522E+41
3,58178E+41
1,03265E+42
1,78467E+41
2,14903E+41

4,18256E+81
3,90723E+81
2,24244E+82
4,04118E+83
6,82233E+81
8,5614E+81
2,47574E+78
2,63839E+83
1,999E+81
2,47574E+78
1,999E+81
8,5614E+81
9,11542E+82
2,12117E+80
1,94408E+83
6,34246E+80
6,34246E+80
6,34246E+80
6,34246E+80
1,6564E+81
2,96566E+81
3,81727E+83
8,51456E+83
8,5614E+81
4,04118E+83
1,999E+81
5,00702E+82
9,99585E+82
4,74986E+83
1,4925E+83
3,38168E+83
1,28292E+83
1,06636E+84
3,18504E+82
4,61833E+82

5,05253E+84

3,85492E+41

Z alfa
0,1273084 0,44935

Guvenirlik Hesabi

G
0,55065



*,
Ci*oy

*,
Cy*e,

Oort™

4,28210182
0,83094264
0,44473476
0,31492887

0,1537332
0,59403475
0,27747099
1,24241871
0,90203121
0,55494199
0,72162496
0,29701737
0,60521542
1,32354296
0,92381566
0,40234667
0,80469335
1,20704002
1,20704002
0,18423287
0,17214341
0,62861189
0,61194691
0,89105212
0,94478661
1,08243745
0,74867829
0,90950816
0,95033194
0,91765305
0,93908879
0,91441643
0,96473137
0,89290468
0,89733509

29,7395344

0,84970098

Standart Sapma

G1-Cprt

G2-Cprt

28,4662269
28,7318568
25,5378947
27,1789683
26,5148085
25,5848452
48,5401358
26,7941153
31,2626099
48,5401358
31,2626099
25,5848452
26,0823852
38,4154067
26,5568302
34,9591529
34,9591529
34,9591529
34,9591529
31,9437493
29,7918266
27,12
26,38
25,58
27,18
31,26
25,80
26,13
27,34
26,37
27,01
26,28
27,77
25,64
25,77

Uslii Sayi
810,326073
825,519598
652,184065
738,69632
703,035069
654,584303
2356,14478
717,924617
977,35078
2356,14478
977,35078
654,584303
680,290818
1475,74347
705,265232
1222,14237
1222,14237
1222,14237
1222,14237
1020,40312
887,552935
735,685784
696,006583
654,584303
738,69632
977,35078
665,807514
682,900993
747,665892
695,588202
729,536493
690,532565
771,209726
657,399577
664,156806

32188,7921

Standart Sapma

z

7=

=

7=

=

7=

30,76896453

0,923879632

0,964460776

1,457622082

1,208777646

0,967983209

1,416755251

0,961448456

Z ufa
0,1777913

0,1673848

0,0724329

0,1133445

0,1665042

0,0782867

0,1681379

G
0,8222087

0,8326152

0,9275671

0,8866555

0,8334958

0,9217133

0,8318621

Glivenirlik Hesabi (2)



Glivenirlik Hesabi (2)

C*N;  4,36343E+17 Palmgren-Miner i¢in N degerleri ile Log- Lineer

C,*N,  823712E+16 Ny-Nore 2,90146E+18 8,4185E+36  2,97301E+18 Zalfa G
6,17609E+16 Ny-Nore 2,84661E+18 8,10317E+36 0,894633302 0,18549534  0,8145
3,67192E+16 3,57867E+18 1,28069E+37
1,92304E+16 3,1822E+18 1,01264E+37 0,978701163 0,16382471  0,83618
8,20785E+16 3,33721E+18 1,11369E+37
4,13575E+15 3,56669E+18 1,27212B+37
1,50874E+17 6,50355E+17 4,22962E+35
6,90377E+16 3,27114E+18 1,07004E+37
8,27151E+15 2,37193E+18 5,62606E+36
5,52301E+16 6,50355E+17 4,22962E+35
4,10393E+16 2,37193E+18 5,62606E+36
7,9278E+16 3,56669E+18 1,27212B+37
5,0294E+16 3,44206E+18 1,18478E+37
1,15045E+17 1,40625E+18 1,97753E+36
2,13368E+16 3,32718E+18 1,10702E+37
4,26736E+16 1,81317E+18 3,28758E+36
6,40104E+16 1,.81317E+18 3,28758E+36
6,40104E+16 1,.81317E+18 3,28758E+36
1,31667E+16 1,81317E+18 3,28758E+36
1,52998E+16 2,25786E+18 5,09791E+36
7,3723E+16 2,63755E+18 6,95668E+36
7,76382E+16 3,19486E+18 1,02071E+37
1,23118E+17 3,36909E+18 1,13508E+37
1,10157E+17 3,56669E+18 1,27212B+37
8,28452E+16 3,1822E+18 1,01264E+37
1,01047E+17 2,37193E+18 5,62606E+36
1,18503E+17 3,51145E+18 1,23303E+37
1,089E+17 3,42978E+18 1,17634E+37
1,16522E+17 3,1449E+18 9,89038E+36
1,11464E+17 3,371E+18 1,13637E+37
1,17305E+17 3,22097E+18 1,03746E+37
1,05702E+17 3,39424E+18 1,15209E+37
1,22647E+17 3,05002E+18 9,30263E+36
1,21527E+17 3,55271E+18 1,26217E+37

3,51949E+18 1,23868E+37

E= 3,0033E+18

Nort 8,58087E+16 E= 3,00519E+38



Glivenirlik Hesabi (2)

Palmgren-Miner i¢in Log-Log N Degerleri ile

C*N, 9,01682E+44 Ny-Now  4,39888E+45 1,93501E+91  1,05693E+47 Zalfa G
C,*N, 1,26495E+44 Np-Newe  2,72904E+45 7,44766E+90 0,01679 0,50671 0,49329
4,10287E+45 2,41663E+47 5,84008E+94
3,33074E+44 2,78694E+46 7,76703E+92
3,84711E+44 6,67043E+46 4,44947E+93
5,14163E+45 2,27028E+47 5,15418E+94
3,60738E+35 -1,77418E+45 3,14771E+90
2,15907E+45 4,62651E+46 2,14046E+93
7,14547E+42 -1,5198E+45 2,30979E+90
7,21475E+35 -1,77418E+45 3,14771E+90
5,71637E+42 -1,5198E+45 2,30979E+90
2,57081E+45 2,27028E+47 5,15418E+94
2,68291E+45 1,17615E+47 1,38333E+94
7,30053E+39 -1,77396E+45 3,14694E+90
2,18789E+45 6,31331E+46 3,98579E+93
6,23973E+40 -1,76863E+45 3,12804E+90
1,24795E+41 -1,76863E+45 3,12804E+90
1,87192E+41 -1,76863E+45 3,12804E+90
1,87192E+41 -1,76863E+45 3,12804E+90
6,84704E+41 -1,6523E+45 2,7301E+90
7,38223E+42 -4,60143E+44 2,11731E+89
7,13839E+44 2,99917E+46 8,99499E+92
1,82379E+45 7,93844E+46 6,30188E+93
7,71244E+45 2,27028E+47 5,15418E+94
9,99220F+44 2,78694E+46 7,76703E+92
8,57456E+42 -1,5198E+45 2,30979E+90
4,82361E+45 1,69946E+47 2,88817E+94
3,77221E+45 1,10135E+47 1,21297E+94
8,14503E+44 2,23894E+46 5,01286E+92
2,76363E+45 8,02136E+46 6,43422E+93
1,23425E+45 3,48419E+46 1,21396E+93
3,12631E+45 9,0973E+46 8,27609E+93
4,81646E+44 1,25147E+46 1,56617E+92
7,17353E+45 2,1104E+47 4,45381E+94
6,0361E-+45 1,77297E+47 3,14341E+94
E= 6,20963E+46 E= 3,79814E+95

Nort= 1,77418E+45



Corten-Dolan Log-Lineer

C1*N1
C2*N2

Nort

4,36343E+17 N1-Nort

8,23712E+16 N2-Nort
6,17609E+16
3,67192E+16
1,92304E+16
8,20785E+16
4,13575E+15
1,50874E+17
6,90377E+16
8,27151E+15
5,52301E+16
4,10393E+16
7,9278E+16
5,0294E+16
1,15045E+17
2,13368E+16
4,26736E+16
6,40104E+16
6,40104E+16
1,31667E+16
1,52998E+16
7,3723E+16
7,76382E+16
1,23118E+17
1,10157E+17
8,28452E+16
1,01047E+17
1,18503E+17
1,089E+17
1,16522E+17
1,11464E+17
1,17305E+17
1,05702E+17
1,22647E+17
1,21527E+17

3,0033E+18
8,58087E+16

2,90146E+18
2,84661E+18
3,57867E+18
3,1822E+18
3,33721E+18
3,56669E+18
6,50355E+17
3,27114E+18
2,37193E+18
6,50355E+17
2,37193E+18
3,56669E+18
3,44206E+18
1,40625E+18
3,32718E+18
1,81317E+18
1,81317E+18
1,81317E+18
1,81317E+18
2,25786E+18
2,63755E+18
3,19486E+18
3,36909E+18
3,56669E+18
3,1822E+18
2,37193E+18
3,51145E+18
3,42978E+18
3,1449E+18
3,371E+18
3,22097E+18
3,39424E+18
3,05002E+18
3,55271E+18
3,51949E+18

8,4185E+36
8,10317E+36
1,28069E+37
1,01264E+37
1,11369E+37
1,27212E+37
4,22962E+35
1,07004E+37
5,62606E+36
4,22962E+35
5,62606E+36
1,27212E+37
1,18478E+37
1,97753E+36
1,10702E+37
3,28758E+36
3,28758E+36
3,28758E+36
3,28758E+36
5,09791E+36
6,95668E+36
1,02071E+37
1,13508E+37
1,27212E+37
1,01264E+37
5,62606E+36
1,23303E+37
1,17634E+37
9,89038E+36
1,13637E+37
1,03746E+37
1,15209E+37
9,30263E+36
1,26217E+37
1,23868E+37

E= 3,00519E+38

2,973E+18

Z alfa
0,51769468 0,30231

G
0,69769

Glivenirlik Hesabi (2)



Corten-Dolan Log-Log

C1*N1
C2*N2

Nort=

9,01682E+44 N1-Nort
1,26495E+44 N2-Nort
4,10287E+45 ...
3,33074E+44 ...
3,84711E+44
5,14163E+45
3,60738E+35
2,15907E+45
7,14547E+42
7,21475E+35
5,71637E+42
2,57081E+45
2,68291E+45
7,30053E+39
2,18789E+45
6,23973E+40
1,24795E+41
1,87192E+41
1,87192E+41
6,84704E+41
7,38223E+42
7,13839E+44
1,82379E+45
7,71244E+45
9,99222E+44
8,57456E+42
4,82361E+45
3,77221E+45
8,14503E+44
2,76363E+45
1,23425E+45
3,12631E+45
4,81646E+44
7,17353E+45
6,0361E+45

6,20963E+46
1,77418E+45

4,39888E+45
2,72904E+45
2,41663E+47
2,78694E+46
6,67043E+46
2,27028E+47
-1,77418E+45
4,62651E+46
-1,5198E+45
-1,77418E+45
-1,5198E+45
2,27028E+47
1,17615E+47
-1,77396E+45
6,31331E+46
-1,76863E+45
-1,76863E+45
-1,76863E+45
-1,76863E+45
-1,6523E+45
-4,60143E+44
2,99917E+46
7,93844E+46
2,27028E+47
2,78694E+46
-1,5198E+45
1,69946E+47
1,10135E+47
2,23894E+46
8,02136E+46
3,48419E+46
9,0973E+46
1,25147E+46
2,1104E+47
1,77297E+47

1,93501E+91
7,44766E+90
5,84008E+94
7,76703E+92
4,44947E+93
5,15418E+94
3,14771E+90
2,14046E+93
2,30979E+90
3,14771E+90
2,30979E+90
5,15418E+94
1,38333E+94
3,14694E+90
3,98579E+93
3,12804E+90
3,12804E+90
3,12804E+90
3,12804E+90

2,7301E+90
2,11731E+89
8,99499E+92
6,30188E+93
5,15418E+94
7,76703E+92
2,30979E+90
2,88817E+94
1,21297E+94
5,01286E+92
6,43422E+93
1,21396E+93
8,27609E+93
1,56617E+92
4,45381E+94
3,14341E+94

3,79814E+95

1,05693E+47

Glivenirlik Hesabi (2)

Z alfa G
0,013523457  0,49459 0,50541



C1*N1
C2*N2

Nort=

Marin Log-Lineer
4,36343E+17 N1-Nort
8,23712E+16 N2-Nort
6,17609E+16 ...
3,67192E+16 ...
1,92304E+16
8,20785E+16
4,13575E+15
1,50874E+17
6,90377E+16
8,27151E+15
5,52301E+16
4,10393E+16

7,9278E+16
5,0294E+16
1,15045E+17
2,13368E+16
4,26736E+16
6,40104E+16
6,40104E+16
1,31667E+16
1,52998E+16
7,3723E+16
7,76382E+16
1,23118E+17
1,10157E+17
8,28452E+16
1,01047E+17
1,18503E+17
1,089E+17
1,16522E+17
1,11464E+17
1,17305E+17
1,05702E+17
1,22647E+17
1,21527E+17

3,0033E+18
8,58087E+16

2,90146E+18
2,84661E+18
3,57867E+18
3,1822E+18
3,33721E+18
3,56669E+18
6,50355E+17
3,27114E+18
2,37193E+18
6,50355E+17
2,37193E+18
3,56669E+18
3,44206E+18
1,40625E+18
3,32718E+18
1,81317E+18
1,81317E+18
1,81317E+18
1,81317E+18
2,25786E+18
2,63755E+18
3,19486E+18
3,36909E+18
3,56669E+18
3,1822E+18
2,37193E+18
3,51145E+18
3,42978E+18
3,1449E+18
3,371E+18
3,22097E+18
3,39424E+18
3,05002E+18
3,55271E+18
3,51949E+18

8,4185E+36
8,10317E+36
1,28069E+37
1,01264E+37
1,11369E+37
1,27212E+37
4,22962E+35
1,07004E+37
5,62606E+36
4,22962E+35
5,62606E+36
1,27212E+37
1,18478E+37
1,97753E+36
1,10702E+37
3,28758E+36
3,28758E+36
3,28758E+36
3,28758E+36
5,09791E+36
6,95668E+36
1,02071E+37
1,13508E+37
1,27212E+37
1,01264E+37
5,62606E+36
1,23303E+37
1,17634E+37
9,89038E+36
1,13637E+37
1,03746E+37
1,15209E+37
9,30263E+36
1,26217E+37
1,23868E+37

3,00519E+38

2,97301E+18

Glivenirlik Hesabi (2)

Z alfa G
0,32086 0,37417 0,62583



C1*N1
C2*N2

Nort=

Marin Log-Log
9,01682E+44 N1-Nort
1,26495E+44 N2-Nort
4,10287E+45 ...
3,33074E+44 ...
3,84711E+44
5,14163E+45
3,60738E+35
2,15907E+45
7,14547E+42
7,21475E+35
5,71637E+42
2,57081E+45
2,68291E+45
7,30053E+39
2,18789E+45
6,23973E+40
1,24795E+41
1,87192E+41
1,87192E+41
6,84704E+41
7,38223E+42
7,13839E+44
1,82379E+45
7,71244E+45
9,99222E+44
8,57456E+42
4,82361E+45
3,77221E+45
8,14503E+44
2,76363E+45
1,23425E+45
3,12631E+45
4,81646E+44
7,17353E+45

6,0361E+45

6,20963E+46
1,77418E+45

4,39888E+45
2,72904E+45
2,41663E+47
2,78694E+46
6,67043E+46
2,27028E+47
-1,77418E+45
4,62651E+46
-1,5198E+45
-1,77418E+45
-1,5198E+45
2,27028E+47
1,17615E+47
-1,77396E+45
6,31331E+46
-1,76863E+45
-1,76863E+45
-1,76863E+45
-1,76863E+45
-1,6523E+45
-4,60143E+44
2,99917E+46
7,93844E+46
2,27028E+47
2,78694E+46
-1,5198E+45
1,69946E+47
1,10135E+47
2,23894E+46
8,02136E+46
3,48419E+46
9,0973E+46
1,25147E+46
2,1104E+47
1,77297E+47

1,93501E+91
7,44766E+90
5,84008E+94
7,76703E+92
4,44947E+93
5,15418E+94
3,14771E+90
2,14046E+93
2,30979E+90
3,14771E+90
2,30979E+90
5,15418E+94
1,38333E+94
3,14694E+90
3,98579E+93
3,12804E+90
3,12804E+90
3,12804E+90
3,12804E+90

2,7301E+90
2,11731E+89
8,99499E+92
6,30188E+93
5,15418E+94
7,76703E+92
2,30979E+90
2,88817E+94
1,21297E+94
5,01286E+92
6,43422E+93
1,21396E+93
8,27609E+93
1,56617E+92
4,45381E+94
3,14341E+94

3,79814E+95

1,05693E+47

Glivenirlik Hesabi (2)

Zalfa G
0,02115655 0,49154 0,50846



*,
Ci*oy

*,
Cy*e,

Oort™

4,17095091
0,80868301
0,37663195
0,17803833
0,15073526
0,58441584
0,25863616
0,70864019
0,87118692
0,51727232
0,69694954
0,29220792
0,37230667
1,25599498
0,53107169
0,38482214
0,76964429
1,15446643
1,15446643
0,17759309
0,16697907
0,35573892
0,32538638
0,87662376
0,53411498
1,04542431
0,53647467
0,54508318
0,53583581
0,53157884
0,53269605
0,53219418
0,53570448
0,70615043
0,65504556

23,8297447

0,68084985

Standart Sapma

G1-Cprt

G2-Cprt

27,8741218
28,1082652
21,6659795
15,1645611
26,1500269
25,3256551
45,3563869
15,0863945
30,3334047
45,3563869
30,3334047
25,3256551
15,8867971
36,5803346
15,0742769
33,5683208
33,5683208
33,5683208
33,5683208
30,9307198
29,0414239
15,1495321
13,7988439
25,3256551
15,1645611
30,3334047
18,4176483

15,489951
15,2156124
15,0893225
15,1224663
15,1075774
152117164
20,2682795
18,7521684

Uslii Sayi
776,966665
790,074572
469,414666
229,963914
683,823904
641,388805
2057,20184
227,599299
920,115439
2057,20184
920,115439
641,388805
252,390323
1338,12088
227,233824
1126,83216
1126,83216
1126,83216
1126,83216
956,709429

843,4043
229,508324
190,408092
641,388805
229,963914
920,115439
339,20977
239,938582
231,514861
227,687653
228,688986
228,238894
231,396317
410,803153
351,643821

23240,9492

Standart Sapma

26,14492933

z

z

0,79378904

0,9727445

1,59852609

1,21668026

1,10331947

1,49767227

1,08368871

Z upa
0,2137012

0,1653139

0,0549621

0,1118308

0,1349697

0,0671026

0,1392885

G
0,7862988

0,8346861

0,9450379

0,8881692

0,8650303

0,9328974

0,8607115

Glivenirlik Hesabi (3)



C*Ny
C,*N,

Nort

4,60137E+17
8,7054E+16
8,18768E+16
8,59176E+16
1,996E+16
8,45669E+16
5,22575E+15
3,4555E+17
7,4535E+16
1,04515E+16
5,9628E+16
4,22835E+16
1,6339E+17
5,78417E+16
2,59382E+17
2,37899E+16
4,75798E+16
7,13697E+16
7,13697E+16
1,42985E+16
1,63133E+16
1,72016E+17
1,89016E+17
1,2685E+17
2,57753E+17
8,9442E+16
1,71176E+17
2,51967E+17
2,56836E+17
2,5911E+17
2,58511E+17
2,5878E+17
2,56906E+17
1,80528E+17
2,00673E+17

5,01209E+18
1,43202E+17

Palmgren-Miner i¢in N degerleri ile Log- Lineer

Nl'Non
N2'Non

3,00697E+18
2,95592E+18
4,71482E+18
7,50347E+18
3,40967E+18
3,62002E+18
7,86981E+17
7,54529E+18
2,51024E+18
7,86981E+17
2,51024E+18
3,62002E+18
7,12767E+18
1,57277E+18
7,55179E+18

1,9741E+18

1,9741E+18

1,9741E+18

1,9741E+18
2,40193E+18
2,76056E+18
7,51149E+18
8,26799E+18
3,62002E+18
7,50347E+18
2,51024E+18
5,95068E+18
7,33181E+18
7,47628E+18
7,54372E+18
7,52596E+18
7,53393E+18
7,47835E+18
5,21247E+18
5,81009E+18

9,04186E+36
8,73747E+36
2,22295E+37

5,6302E+37
1,16258E+37
1,31046E+37
6,19339E+35
5,69314E+37
6,30133E+36
6,19339E+35
6,30133E+36
1,31046E+37
5,08037E+37

2,4736E+36
5,70296E+37
3,89707E+36
3,89707E+36
3,89707E+36
3,89707E+36
5,76926E+36

7,6207E+36
5,64225E+37
6,83597E+37
1,31046E+37

5,6302E+37
6,30133E+36
3,54106E+37
5,37555E+37
5,58947E+37
5,69077E+37
5,66401E+37
5,67601E+37
5,59257E+37
2,71699E+37
3,37571E+37

9,76915E+38

5,3603E+18

Glivenirlik Hesabi (3)

Z alfa G
0,670133653 0,25135857  0,74864

0,939157242 0,17381912  0,82618



Palmgren-Miner i¢in Log-Log N Degerleri ile

C*Ny
C,*N,

Nort=

2,26079E+45
3,26835E+44
1,33681E+48
1,33144E+53
7,64883E+44
9,08502E+45
4,38086E+36
6,31851E+53
2,41732E+43
8,76172E+36
1,93386E+43
4,54251E+45
5,70256E+52
4,62247E+40
4,86649E+53
2,98307E+41
5,96615E+41
8,94922E+41
8,94922E+41
2,47866E+42
2,14302E+43
2,75167E+53
5,99192E+54
1,36275E+46
3,99433E+53
2,90079E+43
5,1937E+50
1,97817E+53
3,57401E+53
4,70857E+53
4,379E+53
4,52401E+53
3,60442E+53
2,52003E+49
3,41389E+50

1,02529E+55
2,9294E+53

Nl'Non
N2'Non

2,9294E+53
2,9294E+53
2,9286E+53
1,15569E+55
2,9294E+53
-2,92939E+53
2,9294E+53
1,37657TE+55
2,9294E+53
-2,9294E+53
2,9294E+53
-2,92939E+53
2,2447E+54
2,9294E+53
1,41443E+55
2,9294E+53
2,9294E+53
-2,9294E+53
-2,9294E+53
-2,9294E+53
2,9294E+53
1,1952B+55
2,66347E+56
-2,92939E+53
1,15569E+55
2,9294E+53
-2,7445E+53
5,57563E+54
1,031E+55
1,36758E+55
1,26981E+55
1,31283E+55
1,04002E+55
-2,92192E+53
-2,82812E+53

8,5814E+106 4,6182E+55
8,5814E+106
8,5767E+106
1,3356E+110
8,5814E+106
8,5813E+106
8,5814E+106
1,895E+110
8,5814E+106
8,5814E+106
8,5814E+106
8,5813E+106
5,0387E+108
8,5814E+106
2,0006E+110
8,5814E+106
8,5814E+106
8,5814E+106
8,5814E+106
8,5814E+106
8,5814E+106
1,4285E+110
7,0941E+112
8,5813E+106
1,3356E+110
8,5814E+106
7,5323E+106
3,1088E+109
1,063E+110
1,8703E+110
1,6124E+110
1,7235E+110
1,0816E+110
8,5376E+106
7,9983E+106

7,2514E+112

Glivenirlik Hesabi (3)

Z alfa G
-0,0063432  0,50254 0,49746



Corten-Dolan Log-Lineer

C1*N1
C2*N2

Nort

4,60137E+17 N1-Nort

8,7054E+16 N2-Nort
8,18768E+16
8,59176E+16
1,996E+16
8,45669E+16
5,22575E+15
3,4555E+17
7,4535E+16
1,04515E+16
5,9628E+16
4,22835E+16
1,6339E+17
5,78417E+16
2,59382E+17
2,37899E+16
4,75798E+16
7,13697E+16
7,13697E+16
1,42985E+16
1,63133E+16
1,72016E+17
1,89016E+17
1,2685E+17
2,57753E+17
8,9442E+16
1,71176E+17
2,51967E+17
2,56836E+17
2,5911E+17
2,58511E+17
2,5878E+17
2,56906E+17
1,80528E+17
2,00673E+17

5,01209E+18
1,43202E+17

3,00697E+18
2,95592E+18
4,71482E+18
7,50347E+18
3,40967E+18
3,62002E+18
7,86981E+17
7,54529E+18
2,51024E+18
7,86981E+17
2,51024E+18
3,62002E+18
7,12767E+18
1,57277E+18
7,55179E+18

1,9741E+18

1,9741E+18

1,9741E+18

1,9741E+18
2,40193E+18
2,76056E+18
7,51149E+18
8,26799E+18
3,62002E+18
7,50347E+18
2,51024E+18
5,95068E+18
7,33181E+18
7,47628E+18
7,54372E+18
7,52596E+18
7,53393E+18
7,47835E+18
5,21247E+18
5,81009E+18

9,04186E+36 5,3603E+18
8,73747E+36
2,22295E+37
5,6302E+37
1,16258E+37
1,31046E+37
6,19339E+35
5,69314E+37
6,30133E+36
6,19339E+35
6,30133E+36
1,31046E+37
5,08037E+37
2,4736E+36
5,70296E+37
3,89707E+36
3,89707E+36
3,89707E+36
3,89707E+36
5,76926E+36
7,6207E+36
5,64225E+37
6,83597E+37
1,31046E+37
5,6302E+37
6,30133E+36
3,54106E+37
5,37555E+37
5,58947E+37
5,69077E+37
5,66401E+37
5,67601E+37
5,59257E+37
2,71699E+37
3,37571E+37

E= 9,76915E+38

Z alfa G
0,41984026 0,33726 0,66274

Glivenirlik Hesabi (3)



Corten-Dolan Log-Log

C1*N1
C2*N2

E=
Nort=

2,26079E+45 N1-Nort
3,26835E+44 N2-Nort
1,33681E+48 ...
1,33144E+53 ...
7,64883E+44
9,08502E+45
4,38086E+36
6,31851E+53
2,41732E+43
8,76172E+36
1,93386E+43
4,54251E+45
5,70256E+52
4,62247E+40
4,86649E+53
2,98307E+41
5,96615E+41
8,94922E+41
8,94922E+41
2,47866E+42
2,14302E+43
2,75167E+53
5,99192E+54
1,36275E+46
3,99433E+53
2,90079E+43
5,1937E+50
1,97817E+53
3,57401E+53
4,70857E+53
4,379E+53
4,52401E+53
3,60442E+53
2,52003E+49
3,41389E+50

1,02529E+55
2,9294E+53

2,9294E+53
2,9294E+53
2,9286E+53
1,15569E+55
2,9294E+53
-2,92939E+53
2,9294E+53
1,37657TE+55
2,9294E+53
2,9294E+53
2,9294E+53
-2,92939E+53
2,2447E+54
2,9294E+53
1,41443E+55
2,9294E+53
2,9294E+53
2,9294E+53
2,9294E+53
2,9294E+53
2,9294E+53
1,1952B+55
2,66347E+56
-2,92939E+53
1,15569E+55
2,9294E+53
-2,7445E+53
5,57563E+54
1,031E+55
1,36758E+55
1,26981E+55
1,31283E+55
1,04002E+55
2,92192E+53
-2,82812E+53

8,5814E+106 4,61817E+55
8,5814E+106
8,5767E+106
1,3356E+110
8,5814E+106
8,5813E+106
8,5814E+106
1,895E+110
8,5814E+106
8,5814E+106
8,5814E+106
8,5813E+106
5,0387E+108
8,5814E+106
2,0006E+110
8,5814E+106
8,5814E+106
8,5814E+106
8,5814E+106
8,5814E+106
8,5814E+106
1,4285E+110
7,0941E+112
8,5813E+106
1,3356E+110
8,5814E+106
7,5323E+106
3,1088E+109
1,063E+110
1,8703E+110
1,6124E+110
1,7235E+110
1,0816E+110
8,5376E+106
7,9983E+106

7,2514E+112

Glivenirlik Hesabi (3)

Z alfa G
-0,0063432  0,50254 0,49746



C1*N1
C2*N2

Nort=

Marin Log-Lineer
4,60137E+17 N1-Nort
8,7054E+16 N2-Nort

8,18768E+16 ...

8,59176E+16 ...
1,996E+16
8,45669E+16
5,22575E+15
3,4555E+17
7,4535E+16
1,04515E+16
5,9628E+16
4,22835E+16
1,6339E+17
5,78417E+16
2,59382E+17
2,37899E+16
4,75798E+16
7,13697E+16
7,13697E+16
1,42985E+16
1,63133E+16
1,72016E+17
1,89016E+17
1,2685E+17
2,57753E+17
8,9442E+16
1,71176E+17
2,51967E+17
2,56836E+17
2,5911E+17
2,58511E+17
2,5878E+17
2,56906E+17
1,80528E+17
2,00673E+17

5,01209E+18
1,43202E+17

3,00697E+18
2,95592E+18
4,71482E+18
7,50347E+18
3,40967E+18
3,62002E+18
7,86981E+17
7,54529E+18
2,51024E+18
7,86981E+17
2,51024E+18
3,62002E+18
7,12767E+18
1,57277E+18
7,55179E+18

1,9741E+18

1,9741E+18

1,9741E+18

1,9741E+18
2,40193E+18
2,76056E+18
7,51149E+18
8,26799E+18
3,62002E+18
7,50347E+18
2,51024E+18
5,95068E+18
7,33181E+18
7,47628E+18
7,54372E+18
7,52596E+18
7,53393E+18
7,47835E+18
5,21247E+18
5,81009E+18

9,04186E+36
8,73747E+36
2,22295E+37

5,6302E+37
1,16258E+37
1,31046E+37
6,19339E+35
5,69314E+37
6,30133E+36
6,19339E+35
6,30133E+36
1,31046E+37
5,08037E+37

2,4736E+36
5,70296E+37
3,89707E+36
3,89707E+36
3,89707E+36
3,89707E+36
5,76926E+36

7,6207E+36
5,64225E+37
6,83597E+37
1,31046E+37

5,6302E+37
6,30133E+36
3,54106E+37
5,37555E+37
5,58947E+37
5,69077E+37
5,66401E+37
5,67601E+37
5,59257E+37
2,71699E+37
3,37571E+37

9,76915E+38

5,3603E+18

Z alfa
0,24074 0,40491

Glivenirlik Hesabi (3)

G
0,59509



C1*N1
C2*N2

Nort=

Marin Log-Log
2,26079E+45 N1-Nort
3,26835E+44 N2-Nort
1,33681E+48 ...
1,33144E+53 ...
7,64883E+44
9,08502E+45
4,38086E+36
6,31851E+53
2,41732E+43
8,76172E+36
1,93386E+43
4,54251E+45
5,70256E+52
4,62247E+40
4,86649E+53
2,98307E+41
5,96615E+41
8,94922E+41
8,94922E+41
2,47866E+42
2,14302E+43
2,75167E+53
5,99192E+54
1,36275E+46
3,99433E+53
2,90079E+43

5,1937E+50
1,97817E+53
3,57401E+53
4,70857E+53
4,379E+53
4,52401E+53
3,60442E+53
2,52003E+49
3,41389E+50

1,02529E+55
2,9294E+53

2,9294E+53
2,9294E+53
2,9286E+53
1,15569E+55
2,9294E+53
-2,92939E+53
2,9294E+53
1,37657TE+55
2,9294E+53
2,9294E+53
2,9294E+53
-2,92939E+53
2,2447E+54
2,9294E+53
1,41443E+55
2,9294E+53
2,9294E+53
2,9294E+53
2,9294E+53
2,9294E+53
2,9294E+53
1,1952B+55
2,66347E+56
-2,92939E+53
1,15569E+55
2,9294E+53
-2,7445E+53
5,57563E+54
1,031E+55
1,36758E+55
1,26981E+55
1,31283E+55
1,04002E+55
-2,92192E+53
-2,82812E+53

8,5814E+106
8,5814E+106
8,5767E+106
1,3356E+110
8,5814E+106
8,5813E+106
8,5814E+106

1,895E+110
8,5814E+106
8,5814E+106
8,5814E+106
8,5813E+106
5,0387E+108
8,5814E+106
2,0006E+110
8,5814E+106
8,5814E+106
8,5814E+106
8,5814E+106
8,5814E+106
8,5814E+106
1,4285E+110
7,0941E+112
8,5813E+106
1,3356E+110
8,5814E+106
7,5323E+106
3,1088E+109

1,063E+110
1,8703E+110
1,6124E+110
1,7235E+110
1,0816E+110
8,5376E+106
7,9983E+106

7,2514E+112

4,61817E+55

Glivenirlik Hesabi (3)

Zalfa G
-0,0063432  0,50254 0,49746



Glivenirlik Hesabi (4)

Ci*o;  6,29742462 Standart Sapma Uslii Say: ~ Standart Sapma
Cy*o, 1,22026687 61-6,¢  42,146148 1776,29779 38,2605827
0,5786196 6,-6,¢ 42,4745109 1804,08407 Z g G
0,17698605 33,3644397 1113,18584 z= 0,67466828 0,2499528 0,7500472
0,22859501 14,784769 218,589393
0,8882603 39,7229218 1577,91051
0,37833395 38,5605936 1486,91938 z= 1,02893337 0,151756 0,848244
0,84523736 66,3764532 4405,83354
1,30770978 17,8395414 318,249238
0,7566679 45,5874784 2078,21819 z=  1,62920377 0,0516796 0,9483204
1,04616782 66,3764532 4405,83354
0,44413015 45,5874784 2078,21819
0,58279462 38,5605936 1486,91938  z= 1,1659419 0,1218116 0,8781884
1,86192025 24,9673708 623,369605
0,70544409 54,2699777 2945,23048
0,57370259 19,9611849 398,448904 z= 1,15155597 0,1247732 0,8752268
1,14740518 50,0925409 2509,26266
1,72110778 50,0925409 2509,26266
1,72110778 50,0925409 2509,26266  z= 1,3651046 0,0860833 0,9139167
0,26622468 50,0925409 2509,26266
0,2513966 46,4210028 2154,9095
0,36326964 43,7816046 1916,8289 z= 1,12493143 0,1303151 0,8696849
0,32488956 15,1985091 230,99468
1,33239045 13,4905958 181,996176
0,53095816 38,5605936 1486,91938
1,56925174 14,784769 218,589393
0,83288637 45,5874784 2078,21819
0,85429078 28,6837649 822,758371
0,49121677 24,37697 594,236667
0,7657227 13,6057745 185,117099
0,57438171 21,7494502 473,038584
0,79955132 16,073001 258,341362
0,30080478 22,7530328 517,7005
1,08967984 7,95688552 63,3120271
1,01584505 31,3601787 983,460811
29,1697467 850,874121

E=  33,8446418
E=  49771,6544
Gui=  0,96698977



C*Ny
C,*N,

Nort

1,66621E+17
3,13168E+16
3,54806E+16
8,64809E+16
7,58907E+15
3,29208E+16

1,1817E+15
2,79519E+17
2,52026E+16
2,36339E+15
2,01621E+16
1,64604E+16
8,49937E+16
1,65014E+16
1,80793E+17
7,36187E+15
1,47237E+16
2,20856E+16
2,20856E+16
4,75572E+15

5,7174E+15

1,6804E+17
1,89307E+17
4,93812E+16
2,59443E+17
3,02431E+16
8,19745E+16
1,32852E+17
2,81688E+17
1,59584E+17

2,3714E+17
1,48792E+17

4,1778E+17
8,16125E+16
9,50896E+16

3,39724E+18
9,70641E+16

Palmgren-Miner i¢in N degerleri ile Log- Lineer

Nl'Non
N2'Non

1,04365E+18
1,01781E+18
2,00812E+18
7,59974E+18
1,25379E+18
1,36791E+18
1,13278E+17
6,12224E+18
8,00148E+17
1,13278E+17
8,00148E+17
1,36791E+18
3,68515E+18
3,92477E+17
5,26645E+18
5,58142E+17
5,58142E+17
5,58142E+17
5,58142E+17
7,49455E+17
9,20633E+17
7,38072E+18
8,32712E+18
1,36791E+18
7,59974E+18
8,00148E+17
2,82123E+18
3,84422E+18
8,25969E+18
4,63728E+18
6,93808E+18
4,31709E+18
1,22971E+19
2,32411E+18
2,72393E+18

1,08921E+36  4,4705E+18
1,03594E+36
4,03254E+36
5,7756E+37
1,57199E+36
1,87119E+36
1,28319E+34
3,74818E+37
6,40236E+35
1,28319E+34
6,40236E+35
1,87119E+36
1,35804E+37
1,54038E+35
2,77355E+37
3,11522E+35
3,11522E+35
3,11522E+35
3,11522E+35
5,61682E+35
8,47564E+35
5,4475E+37
6,93409E+37
1,87119E+36
5,7756E+37
6,40236E+35
7,95932E+36
1,4778E+37
6,82224E+37
2,15043E+37
4,8137E+37
1,86373E+37
1,51218E+38
5,40147E+36
7,41979E+36

6,79502E+38

Glivenirlik Hesabi (4)

Z alfa G
0,288044408 0,38664313  0,61336

0,77584087 0,21890615  0,78109



Palmgren-Miner i¢in Log-Log N Degerleri ile

C*Ny
C,*N,

Nort=

1,16438E+39
1,71196E+38
4,11316E+41

1,6342E+53
3,45951E+38
3,84788E+39
5,38628E+30

1,4173E+51
1,47364E+37
1,07726E+31
1,17891E+37
1,92394E+39
1,00089E+46
4,00384E+34
2,60912E+49
2,20909E+35
4,41817E+35
6,62726E+35
6,62726E+35
1,56979E+36
1,19851E+37
1,33382E+53

6,3165E+54
5,77183E+39
4,90259E+53
1,76837E+37

1,1657E+44
3,34999E+46

7,2042E+54
1,51165E+48
3,23471E+52
3,36079E+47
1,55839E+62
6,78743E+42
7,92129E+43

1,55839E+62
4,45255E+60

Nl'Non
N2'Non

-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45254E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45254E+60
-4,45227E+60
-4,45255E+60
-4,45254E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45234E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60

4,61878E+63
-4,45255E+60
-4,45255E+60

1,9825E+121 7,9213E+62
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9823E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9823E+121
1,9825E+121
1,9825E+121
1,9825E+121
2,1333E+127
1,9825E+121
1,9825E+121

2,1334E+127

Glivenirlik Hesabi (4)

Z alfa G
-0,00562  0,50225 0,49775



Glivenirlik Hesabi (4)

Corten-Dolan Log-Lineer

C1*N1  1,66621E+17 N1-Nort 1,04365E+18 1,08921E+36 4,4705E+18 Z alfa G

C2*N2  3,13168E+16 N2-Nort 1,01781E+18 1,03594E+36 0,1931556 0,42344 0,57656
3,54806E+16 2,00812E+18 4,03254E+36
8,64809E+16 7,59974E+18 5,7756E+37
7,58907E+15 1,25379E+18 1,57199E+36
3,29208E+16 1,36791E+18 1,87119E+36
1,1817E+15 1,13278E+17 1,28319E+34
2,79519E+17 6,12224E+18 3,74818E+37
2,52026E+16 8,00148E+17 6,40236E+35
2,36339E+15 1,13278E+17 1,28319E+34
2,01621E+16 8,00148E+17 6,40236E+35
1,64604E+16 1,36791E+18 1,87119E+36
8,49937E+16 3,68515E+18 1,35804E+37
1,65014E+16 3,92477E+17 1,54038E+35
1,80793E+17 5,26645E+18 2,77355E+37
7,36187E+15 5,58142E+17 3,11522E+35
1,47237E+16 5,58142E+17 3,11522E+35
2,20856E+16 5,58142E+17 3,11522E+35
2,20856E+16 5,58142E+17 3,11522E+35
4,75572E+15 7,49455E+17 5,61682E+35
5,7174E+15 9,20633E+17 8,47564E+35
1,6804E+17 7,38072E+18 5,4475E+37
1,89307E+17 8,32712E+18 6,93409E+37
4,93812E+16 1,36791E+18 1,87119E+36
2,59443E+17 7,59974E+18 5,7756E+37
3,02431E+16 8,00148E+17 6,40236E+35
8,19745E+16 2,82123E+18 7,95932E+36
1,32852E+17 3,84422E+18 1,4778E+37
2,81688E+17 8,25969E+18 6,82224E+37
1,59584E+17 4,63728E+18 2,15043E+37
2,3714E+17 6,93808E+18 4,8137E+37
1,48792E+17 4,31709E+18 1,86373E+37
4,1778E+17 1,22971E+19 1,51218E+38
8,16125E+16 2,32411E+18 5,40147E+36
9,50896E+16 2,72393E+18 7,41979E+36

E= 3,39724E+18 E= 6,79502E+38

Nort 9,70641E+16



Corten-Dolan Log-Log

C1*N1
C2*N2

Nort=

1,16438E+39 N1-Nort
1,71196E+38 N2-Nort
4,11316E+41 ...
1,6342E+53 ...
3,45951E+38
3,84788E+39
5,38628E+30
1,4173E+51
1,47364E+37
1,07726E+31
1,17891E+37
1,92394E+39
1,00089E+46
4,00384E+34
2,60912E+49
2,20909E+35
4,41817E+35
6,62726E+35
6,62726E+35
1,56979E+36
1,19851E+37
1,33382E+53
6,3165E+54
5,77183E+39
4,90259E+53
1,76837E+37
1,1657E+44
3,34999E+46
7,2042E+54
1,51165E+48
3,23471E+52
3,36079E+47
1,55839E+62
6,78743E+42
7,92129E+43

1,55839E+62
4,45255E+60

-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45254E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45254E+60
-4,45227E+60
-4,45255E+60
-4,45254E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45234E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
4,61878E+63
-4,45255E+60
-4,45255E+60

1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9823E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9823E+121
1,9825E+121
1,9825E+121
1,9825E+121
2,1333E+127
1,9825E+121
1,9825E+121

2,1334E+127

7,92126E+62

-0,00562101

Glivenirlik Hesabi (4)

Z alfa G
0,50225  0,49775



C1*N1
C2*N2

Nort=

Marin Log-Lineer
1,66621E+17 N1-Nort
3,13168E+16 N2-Nort
3,54806E+16 ...
8,64809E+16 ...
7,58907E+15
3,29208E+16

1,1817E+15
2,79519E+17
2,52026E+16
2,36339E+15
2,01621E+16
1,64604E+16
8,49937E+16
1,65014E+16
1,80793E+17
7,36187E+15
1,47237E+16
2,20856E+16
2,20856E+16
4,75572E+15

5,7174E+15

1,6804E+17
1,89307E+17
4,93812E+16
2,59443E+17
3,02431E+16
8,19745E+16
1,32852E+17
2,81688E+17
1,59584E+17

2,3714E+17
1,48792E+17

4,1778E+17
8,16125E+16
9,50896E+16

3,39724E+18
9,70641E+16

1,04365E+18
1,01781E+18
2,00812E+18
7,59974E+18
1,25379E+18
1,36791E+18
1,13278E+17
6,12224E+18
8,00148E+17
1,13278E+17
8,00148E+17
1,36791E+18
3,68515E+18
3,92477E+17
5,26645E+18
5,58142E+17
5,58142E+17
5,58142E+17
5,58142E+17
7,49455E+17
9,20633E+17
7,38072E+18
8,32712E+18
1,36791E+18
7,59974E+18
8,00148E+17
2,82123E+18
3,84422E+18
8,25969E+18
4,63728E+18
6,93808E+18
4,31709E+18
1,22971E+19
2,32411E+18
2,72393E+18

1,08921E+36
1,03594E+36
4,03254E+36

5,7756E+37
1,57199E+36
1,87119E+36
1,28319E+34
3,74818E+37
6,40236E+35
1,28319E+34
6,40236E+35
1,87119E+36
1,35804E+37
1,54038E+35
2,77355E+37
3,11522E+35
3,11522E+35
3,11522E+35
3,11522E+35
5,61682E+35
8,47564E+35

5,4475E+37
6,93409E+37
1,87119E+36

5,7756E+37
6,40236E+35
7,95932E+36

1,4778E+37
6,82224E+37
2,15043E+37

4,8137E+37
1,86373E+37
1,51218E+38
5,40147E+36
7,41979E+36

6,79502E+38

4,4705E+18

Glivenirlik Hesabi (4)

Z alfa G
0,10455 0,45838 0,54162



C1*N1
C2*N2

Nort=

Marin Log-Log
1,16438E+39 N1-Nort
1,71196E+38 N2-Nort
4,11316E+41 ...

1,6342E+53 ...
3,45951E+38
3,84788E+39
5,38628E+30
1,4173E+51
1,47364E+37
1,07726E+31
1,17891E+37
1,92394E+39
1,00089E+46
4,00384E+34
2,60912E+49
2,20909E+35
4,41817E+35
6,62726E+35
6,62726E+35
1,56979E+36
1,19851E+37
1,33382E+53
6,3165E+54
5,77183E+39
4,90259E+53
1,76837E+37
1,1657E+44
3,34999E+46
7,2042E+54
1,51165E+48
3,23471E+52
3,36079E+47
1,55839E+62
6,78743E+42
7,92129E+43

1,55839E+62
4,45255E+60

-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45254E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45254E+60
-4,45227E+60
-4,45255E+60
-4,45254E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
-4,45234E+60
-4,45255E+60
-4,45255E+60
-4,45255E+60
4,61878E+63
-4,45255E+60
-4,45255E+60

1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9823E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9825E+121
1,9823E+121
1,9825E+121
1,9825E+121
1,9825E+121
2,1333E+127
1,9825E+121
1,9825E+121

2,1334E+127

7,92126E+62

-0,005621

Glivenirlik Hesabi (4)

Zalfa G
0,50225  0,49775



