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OZET

iki ana boliimden olusan bu calismanin ilk bdliimiinde cok
katli binalarin projelendirilmesine ait genel hususlar ve he-
sap esaslari hakkinda kisa bilgiler verilmistir.ikinci b&liim-
de ise 44 katli yliksek bir yapiya ait ©n hesaplar ve degerlen-
dirmeler yapilmistir.Hesaplarda kisisel bir bilgisayar kulla-
nilmis,ilgili programlarin tanitici bilgileri,listeleri ve cik-
tilari eklenmistir.Yapinin dinamik(deprem) analizi,rilizgar ya-
tay ylik analizi ve diisey ylikler altindaki davranisi incelenmis,
yapim elemanlarinda,elde edilen en elverissiz duruma gdre be-
tonarme hesabi yapilmistair.

Bu yliksek yapinin temeli cok gevsek olmayan bir zemin {ize-
rinde oldugu diislinlilerek kalin bir radye alinmigtir.Hesaplarda
ikinci mertebeden teori kullanilarak radye plagin rijitligi ya-
ninda zeminin de rijitligi g6zoniline alinmistir.Hesap esasi rad-
ye temele ait hesaplar kaynak (10)°da gosterilen tablo ve abak-
lardan yararlanilarak yapilmistair.



SUMMARY

This study consists of two main parts. In the first part
it is mentioned about the general idea of the project of sky-
scrapers and the principal accounts. In the second part, pre-
accounts and evaluations have been done about a fourty-four
floor skyscraper. In these accounts, a personal computer
outputs were added.

Dynamic (seismic) analyse, wind load, horizontal load,
vertical load of stracture and its behaviours against it was
examined, according to the results of the obtained accounts,
its reinforced concrete section calculations has been made.

Radier General form was taken thick, because, it was
thought that the foundation of the skyscraper takes place on
a soil which wasn't very loose. By using the second-level
theory in the accounts, not only the rigidity of the flap
but also the rigidity of the soil was thought. Radier General
foundation accounts was made by the means of tableau and
figures, shown in meterial 10. 3



GIRIS

Betonarme yiiksek binalar, insaat miihendisligi yoniinden
en ilist kat doksemesinin, binanin oturdugu yer yiiziinden yik-
sekligi 22 m ve daha fazla olan binalardir. Béyle bir sinir
konmasinin sebebi yiiksekligi bu siniri asan binalarin tasi-
yic1i sistemlerinin boyutlandirilmasinda yatay yiiklerin etki-
sinin diisey yiiklere nazaran daha O6nemli olmaya baslamasidir.
Diger Onemli bir problem, bina yilksekligi ile artan disey
yiiklerin ve yatay yiiklerden dogan etkilerin emniyetli bir

sekilde zemine aktarilmasidar.

Bina yiiksekliginin artmasi ile beraber diisey ve yzatay
ulasim (tasima), sihhi tesisat, 1sitma ve havalandirma, ay-
dinlatma ve yangina karsi koruma problemlerinin ¢o6ziimié nor-
mal yiikseklikli binalara nazaran, hizla giiclesir ve yeni ¢o-
ziim metodlari gerektirir. En az bir, bazen iki ve hatta ig¢

tesisat karti gerekli olabilir.

Binanin fonksiyonuna uygun olmasi ve estetigi de gozet-
mesi gereken mimari proje, uygun bir tasiyici sistemi, gere-
ken tesisat kat ve bu tesisatin yerlestirme imkanlarimi, tam
bir diisey ve yatay ulasimin, 1sitma ve havalandirmamin temim
edilmis olmasi ve yangina karsi korunmanin gerektirdigi ve
ulasim imkkdnlarini ve "temel tipi" secimine yer verebilme

O0zelliklerini ihtiva etmelidir.

Sayisal uygulamaya ge¢meden Once yiksek bir bimamam ta-
$1yi1c1 sistemlerine ve projelendirme esaslarina kisa bir gdz

atmada fayda vardar.



BOLUM 1. YATAY YUK TASIYICI ELEMANLARI

Betonarme ve g¢elik yatay yiik tasiyabilen elemanlar;

a) Iki boyutlu elemanlar,

b) Ue¢ boyutlu elemanlar,
olarak iki grupta toplanabilirler.
a) Iki boyutlu elemanlar;

1. Cergeveler:
Bunlar kolon ve kirislerden olusan diizlemsel tasiyica
sistemlerdir. Gerek kolan ve gerekse kirisler "gubuk" teori-

si ile hesaplanabilirler.

Cercevelerin elastik egrisinin bir konsal kiris elastik

egrisinden farkli olduguna dikkat edilmelidir.

2. Perdeler:

Perdeler disey eksenli konsollardir. Betonarme perdele-
rin en kesiti genellikle dikdortgendir. Kesitin uzun kenara
kisa kenarinin en az 4 katidir. Celik perdeler kafes kiris

seklindedir.

Perdelerin elastik egrisi bir konsol kirisin elastik

egrisi gibidir.

3. Bosluklu Perdeler:

Katlardaki pencere ve kapi bosluklara bir perdeyi bazan
bub sekle sokar. Bazan da ayni diisey diizlemde bulunan iki
dolu perde kat hizalarinda kirislerle birlestirilerek benzer
sekilde bosluklu tek bir perde elde edilir. Bosluklu perde-
lerin elastik egrisi perde ile c¢ercevenin elastik egrileri

arasi bir sekil gosterir.



4. Cerceve-Perdeli Tasiyici Eleman:

b) U¢ Boyutlu Elemanlar:

1. Tip Cerceveler:

Bunlar yapinin dort cephesinde sik kolonlar ve kiris-

lerle meydana gelmis dikdortgen kesitli kutular gibidir.

Kolon® aralaklari”" 3~ m ve daha aza kat hizalarandaki ki-

ris yiikseklikleri betonarme tiiplerde 60 cm civaraindadar.

2. Cekirdekler:

Bunlar genel olarak binadaki asansdr veya merdiven bos-
luklarinin etrafi cevrilerek elde edilen kesitleri ince ci-
darli profil ¢elik gubuklara benzer diisey eksenli elemanlar-

dr ..

3. Yatay Yiik Tasiyici Sistemler:

Bir yapida yukarida bahsedilen yatay yik tasima eleman-
larinin birden fazla adedi kat dosemeleri ve bazan kat ki-
risleri ile baglanarak biitiin yapinin tasiyici sistemi meyda-

na getirilir,

En ¢ok uygulanan bazi tasiyici sistemler soyledir:

1) Cercevelerden olusan sistemler

2) Perde ve cercevelerden olusan sistemler
Bu sistemlerde perdeler dolu veya kafes kiris sek-
linde olabilirler.

3) Bosluklu perde-perde-gcercevelerden olusan sistemler.

4) Perde-cerceve-cekirdekten olusan sistemler.

5) Yalniz perdelerden olusan sistemler.

6) Perde-kolon veya ¢ekirdek-kolonlardan olusan sistem-
etk

7) Tiplerden olusan sistemler



8) Mimari isteklerin agair bastigi 6zel durumlar.

9) Asma gubuklu sistemler.

Bunlar betonarme cekirdege dik ¢elik ¢evre kirislerinin
bir uc¢larinin c¢ekirdege oturtulmasi ve diger ug¢larinin ¢e-
kirdegin st tarafina ¢elik halat veya kablolarla asilmasa

sureti ile elde edilmis sistemlerdir.

10) Karisik sistemler.

Bunlarin baslica, betonarme ve ¢ekirdekle, diisey yiik

tasiyan cepecevre celik kolonlardan olusan sistemlerdir.

4., Tasiyici Sistem Sec¢iminde Dikkat Edilmesi Gereken

Baza Hususlar:

Konunun kompleks olusu, tasiyici sistem sec¢imi i¢in ge-

nel kurallar verilmesine imkan vermemektedir.

Ancak genel olarak sunlar soylenebilir:

1. Diisey tasiyici elemanlarin eksenleri miimkiin oldugu

kadar intibak etmelidir.

2. Diisey yiikler miimkiin olan en kisa yoldan temele inti-
kal etmelidir. Yani biiyiik konsollar, biiyiik yik tasiyici ak-
tarma kirisleri, asma sistemler ancak oOnemli fayda ve zaru-

retler halinde kullanilmaladar.

3. Daimi diisey yiikler yatay yiiklerin tasinmasinda fay-

dali faktor olarak kullanalmaladar.

4. Cekirdekler ve tiipler disindaki yatay yik tasiyan
elemanlar, miimkiin oldugu kadar binanin dis ¢evresine yakan

ve bina kenarlarina paralel konmaladar.

5. Cekirdeklerin esas tasiyici oldugu durumlarda, dep-
rem bodlgelerinde miimkin oldugu kadar yapinin ortalama kitle
merkezine, riizgarain hakim oldugu yerlerde cephe eksenlerinin

kesisme noktasina yakin olmasina gayret edilmelidir.



6. Cekirdegin esas tasiyici oldugu durumlarda, ¢ekirde-
gi biiyik burulma momentleri etkisinden kurtarmak i¢in kenar-
larda birbirine paralel en az iki yatay yik alacak sekilde

perde teskil edilmelidir.

7. Tasiyici sistem tesisatin dagitimina miisait olmala-

gz,

8- insaat siiresinin kisaltilmasi ekonomi temin eden
faktorlerden biridir. Tasiyici sistem se¢iminde bu husus da

gozoninde bulundurulmaladar.

9. Binanin ekonomik olmasinin temininde, tasiyici sis-
temin biraz pahala olmasina karsi, kullanilabilirlik veya
kat adedini arttirabilme imk&nlari veren tasiyici sistemler

sonu¢ta daha ekonomik kalabilirler.

10. Se¢ilen tasiyici sistem nasil olursa olsun, yapinin
timid icin en az 2.5 3 kadar bir diiktilite katsayisi temin

edilmis olmalaidar.

Orta siddetli depremlere godre boyutlandirilacak olan
yapinin, siddetli depremlerde go¢memesi, ancak bu O6zellikte

mimkin olabilecektir.

YUKLER:

Diisey Yiikler:

Memleketimizde diisey yiklerin isletme degerleri TS 498
ile belirtilmislerdir. Ancak yiiksek yapilarda, faydali yik-
lerin binalardan az da olsa farkli olmalari miimkiindir. Bu

hususun tespiti gerekir.

Yatay Yiikler:

Yatay yiikler;
a) Deprem
b) Riizgar

c) Carpma, olarak sayilabilir.



Deprem yiikleri, zeminin deprem esnasinda titresmesi so-
nucu yapida meydana gelen atalet kuvvetleridir. Bu kuvvetler
zeminin titresimine ve yapinin titresim karekteristikleri
ile gog¢meden biiyik sekil degistirmeleri yapabilme kabiliye-

tine tabidir.

Zeminin titresim 6zellikleri (Genligi, siiresi, max. hiz

ve max. ivmesi wv.bi);
a) Bir memlekette bile bdlgeden bdlgeye,

b) Ayni bir boélgede gecen zaman araligina bagli olarak

degismektedir.

DEPREM ETKILERININ YAKLASIK DEGERLERI, DENK STATIK KAT
KUVVETLERI:

Binanain;

a) Tasiyici sisteminin dizenli olmasai,

b) Yiiksekliginin 75 m'den az olmasa,

c) Esas mod periyodunun 2 sn.'den kii¢iik olmasi durumun-
da "deprem etkilerine denk statik deprem yiikleri" tarif

edilmistir.

T'nin 2 sn'den biiyiik olmasi ve bina yiiksekliginin 75 80
m. den biyik olmasi durumlarinda; bina titresiminin esas
mod'dan sonraki yiiksek mod'larida deprem yiiklerine &nemli
bir sekilde etkilemektedir. Bu sebeple artik "Denk Statik

Kuvvetler"'le hesap yontemi yeterli olmamaktadar.

Sartlarin deprem etkileri olarak "Denk Statik Kat Kuv-
vetlerinin" alinmasina imk&n vermedigi durumlarda "DINAMIK

HESAP" y6ntemlerinin uygulanmasi gerekmektedir.

Memleketimizde "Afet Bolgelerinde Yapilacak Yapalarx
Hakkinda Yoénetmelik" hiikimlerine gdre yiksekligi 75 m'yi ge-

¢en tasiyici sistemi diizgiin binalarda ve yiksekligine



bakilmaksizain biitiin diizgiin olmayan binalarda depremden dogan
yer ve sekil degistirmelerin veya i¢ kuvvetlerin dinamik me-
todla hesaplanmasi: gerekmektedir. Bununla beraber ydnetme-
lik, yari dinamik yontemle tayin edilmis statik denk kuvvet-
lerle bir ilk hesabin yapilmasini ve dinamik hesapla bulunan
i¢ kuvvetlerin statik hesabin verdigi degerlerin 7%70'inden
kiigiik olmasi halinde, hesaba esas olarak, statik hesap so-
nug¢larinin 7%70'inin alinmasini da istemektedir. Bu ilk he-
sabin, uzun olan dinamik hesaba girmeden tasiyici sistemin
secilen boyutlarainin kontroli ig¢inde faydali olacagi acik-

tar.

Yikseklik artisi daha ¢ok kat adedi ve dolayisiyle daha

biiyiik kiitle olusumu demektir.

Deprem etkisi altinda biiyiik kiitleli sistemlerde daha
biiyik atalet kuvvetleri meydana gelecegi kesindir. Kat ade-
dinin artaisi ile beraber, tasiyici sistem daha fleksibl hzale
gelmekte ve bunun sonucu olarak binanain tabiil periyotlara
biiyiimektedir. Bu halde artik 2. ve 3. modlarin dogurdugu
atalet kuvvetlerini de hesaba katmak gerekmektedir. Diger
onemli bir noktada, binanin tabii peryotlari biiyiyiince uzun
peryotlu dalgalari ihtiva eden depremler veya uzumn peryot
verebilen zemin kosullari da yiiksek binalar i¢in oldukga et-
kili olabilmektedirler. Bu durumlarda ayrintili ve kapsamla

dinamik ¢Oziimlere gidilmesi gerekir.

Sayisal uygulamaya ge¢ildiginde dinamik analiz ile il-

gili bir program tanitalacaktar.

RUZGAR YUKU:

Yapilan O6lgiimler, riizgar yiikiinin yiksek binalarda meor-
mal binalardaki gibi statik olmayip dinamik karakterli oldu-
gunu gostermektedir. Riizgdrin estigi dogrultuya dik bir yi-
zeye etkidigi "W" basing kuvveti;

w:c*q“*F
burada; C Sekil katsayisi, q, birim alana gelem rizgdr ba-

sinci, F riizgadran ¢arptaga alandar.



BETONARME YUKSEK BINALARIN PROJELENDIRILMESINDE
GOZONUNDE BULUNDURULMASI GEREKEN HUSUSLARA
TEKRAR KISA BIR BAKIS

Yiiksek yapilarain boyutlandirilmasinda gozoniinde bulun-
durulmasi gereken hususlar, bundan G6nceki paragraflarda se-
bepleri ile beraber detayli bir sekilde verilmisti. Burada

oldukga kisa olarak belli basli hususlar tekrarlanmistar.

1. Mimari goriislere uymaya c¢alismakla beraber, mimarla
olan miisterek ¢alismada yapinin "muntazam bina" tarifine uy-

masina ¢alismalidir. Bunun ig¢in;

a) Planda dikdortgen ve kareden farkli planlar derzler-
le kare veya dikdortgenlere ayrilmalidar.
b) Bina yiiksekligince farkli yiikseklikli kisimlar derz-

lerle birbirinden ayrailmaladar.

Bu iki maddedeki derzler, biiyiik bir mecburiyet olmadik-
¢a temel iistiinde son bulmalidir. Bu derzler yanyana iki ko-

lon kullanmak (veya perde) suretiyle teskil edilmelidir.

Yatay derz araligi her kismin kendi yatay yiki altainda
lineer olarak yaptigi yerdegistirmelerin toplaminin en az

ue. . kati kadar olmalidar.

c) Muntazam bina kabuliinde, planda ve bina yiksekliginm-
de istenen hususlarin (tasiyici sistemin yaklasak
olarak iki dik dogrultuya gore simetrik olusu, her
bir katta eldstik merkezin kiitle merkezime olan
uzakliginin sinirlandirilmasi: kattan kata tasayice
sistem rijitliginin kat kiitlesinin ve kat kesme kuw-
veti tasima kapasitesinin deisimleri igim komam sa-
nirlamalarin (ve benzerleri) yerine getirilmesine

calisilmalidar.



2. Yatay yiiklerin esas itibariyle c¢ekirdek tarafindan
alindigr binalarda, plédnda kenarlara binanin burulma momenti

tasima kapasitesini artirici perdeler teskil etmelidir.

3. Yapida toplam diiktilite oraninin en az 3 kadar olma-
sinl1 temine ¢alismalidair. Bunun ig¢in bag kirislerinin mes-
netlerinde ve perdelerde temel ilistiinde biiyiik bir d6nme kapa-
sitesi ve cergcevelerde de biiyiik bir dilktilite orani (sarga

bélgeleri ile) temin edilmelidir.

4. Yapa yeterince rijit olmalidir. 2. mertebe etkileri

ya olmamali veya ¢ok kiigiik olmaladar.

5. Sisteme gelen yiiklerin hepsi go6zoniine alinmalidar.
Siinme ve 1s1 degisimi etkileri hesaba katilmaladair. Bu etki-

lerin doguracagi i¢ kuvvetler tedbirlerle azaltilmaladar.

6. Kesit hesaplari stabilite ve peryot hesaplari itina

ile yapilmaladar.

7. Donata tertibinde betonlamanin kolay ve emin yapil-

masi gerektigi unutulmamaladar.

8. Projeye baslamadan temel zemini ig¢in detayli bir ze-

min etiidii yaptirilmaladar.
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Yiiksek yapilarda;farkli ylikseklikteki kisimlar ve kare,
dikddrtgen gibi geometrik olmayan sekiller derzler ile bir-
birinden ayrilmalaidar.

Bu durumda projede ele aldigimiz 44 katli yliksek yapinin
temelden itibaren kule kismini derzlerle ayirip,ayri olarak
incelemeye alacafiz.Ayni zamanda,yapinin esas tasiyicl sistemi
bu bdliimde oldugundan hesaplarimizda bliyik kolaylik saglanacak-
E1Ya

Ayrica yapimizin x yoniindeki rijitligi,y yonlindeki rijit-
liginden daha fazla oldugundan,hesaplarimizi y yonli icin yapi-
yoruz.

KOLON ON BOYUTLANDIRMA:

Hesaplarda;belirli bir kolon boyutu gerektiginden o6ncelik-
le kolonlarin Onceden boyutlandirilmasinda yarar vardir.On bo-
yutlandirmada bilinen klasik y&ntem uygulanacaktair.

Oncelikle ddsemeden gelen yiikleri hesap edelim;d&semenin
bir kisa kenari perdeye oturmaktadir,bu tip ddsemelerin kalin-
liklari 14-20 cm.arasi olabilmektedir.Bu tip ddseme tesisat
dagilimina son derece uygundur.Ayrica gerefi gibi donatilmak
suretiyle de doseme,katlar hizasinda perdelerin yatay ylikler
altinda egilmesinde bir kiris gibi etkili olabilmektedir.Bu du-
rumda projemizde d&seme kalinlifi 17 cm.secilmistir.

Déseme 6z agirligi=0.17*24=4.08 kN/m?

Siva+kaplama=1.6 kN/m?

*

g=5.68 kN/m?
q=5.00 kN/m?

S1 KOLONU:
D&gemeden:5.68*((5.78/2)*(8.02/2)+(8.40/2)*(8.02/2))=161.48 kN
Kiristen:0.25%(0.60-0.17)%24%(5.78/2+8.40/2+8.02/2)=28.63 kN
Kolondan:0.60%*0.30%24*(3-0.60)=10.368 kN
Duvardan:4.2*%1%(5.78/2+8.40/2)+2.5*%(8.02/2)*(3-0.60)=53.6 kN

-

G=254.308 kN
Hareketli yiik:5*%((5.78/2)*(8.02/2)+(8.40/2)*(8.02/2))=142.15 kN



s

S2 KOLONU:
Désemeden:5.68*((8.40/2)*(8.02/2)+(5.96/2)*(8.02/2))=163.53 kN
Kiristen:0.25*%(0.60-0.17)*(8.40/2+5.96/2+8.02/2)*24=28.87 kN
Kolondan:10.368 kN
Duvardan:4.2*1*(8.40/2+45.96/2)+2.5*%(8.02/2)*(3-0.60)=54.21 kN

+_____
G=257 kN
Hareketli yiik:5*((8.40/2)*(8.02/2)+(5.96/2)*(8.02/2))=144 kN
S1 ve S2 kolonlarinin aldigi ylikler birbirine ¢ok yakin

oldugundan islem kolaylifi acisindan S1=S2 olarak alinmistir.

KAT KUTLELERININ BULUNMASI:
(X-yonti)Kiris ylikleri:
(5.78+8.40+5.96)*(0.60-0.17)*%2%25%0.25=108.25 kN.
Toplam kiris:175.655+108.25=283.905 kN
(Y-y6nli)Kiris ylikleri:
- 0.25*%(0.60-0.17)*25%8.17*%8=175.655 kN
-D&seme:
20.14m*23.59=475.1026m?
475.1026*(5.68)=2698.58 kN
-Perde:

Cati kat icin(En iist teknik kat) (5.30m) :

Y yonli perdeleri:
7.85%0.60%(5.30/2)*25=312.0375 kN
4*312.0375=1248.15 kN

X yonl perdeleri:
(7.25%0.60*%2+4.8%0.60*4+5%0.60+7.8%*0.60)*5.30%25/2=1848.375 kN

530/2
5.30/2

Y yonii:7.85%0.60%(5.30)*25%4=2496.3 kN
X yonii: (7.25%0.60%2+4.8%0.60*4+5%0.60+7.8*0.60)*5.30=36%96.75 kN
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Ustten 3.kat

5.30/2

33002
(X yoni)
(7.25%2+4.8%4+5+7.8)*0.60%4.30%25=2999.25 kN
(Y yonii)

7.85%0.60%25*%4%*4,30=2025.30 kN
Ustten 4.kat ve difer katlar:

330/2
330/2

(X yonii)
(7.25%2+4.8%4+5+7.8)*%0.60%*3.30%25=2301.75 kN
(Y ydni)
(7.85*%0.60*%25%4%3,30)=1554.30 kN

IT1-11 Tipi

4.35/2

‘_ll..BSIZ

(X yonii)
(7.25%2+4 . 8*%4+5+7.8)*0.6%4.35%25=3034.12 kN
(Y yonii)
(7.85*%0.60%25%4.35)*%4=2048.85 kN

II-111 Tipi

435/2

l 5.30/2
(X ydnii)
(7.25%2+4.8+45+7.8)*0.60%4.825%25=2323.23 kN
(Y yonii)

(7.85*%0.60*%25%4%4,.825)=2272.575 kN



I8
I-1 Tipi

4.35/2

' 3.30/2
(X yont)
(7.25%2+4.8+5+7.8)*%0.60%*25%*3,825=1841.73 kN
(Y yoni)
(7.85*%0.60*%25*%4%3,825)=1801.575 kN

DUVAR YUKU:

Cati1 alti katui:

’ 5.30/2
5.30/2
(X yonii)
(5.78%2+8.40%2+5.96%*2)*2%*5,30=426.968 kN
(Y yonii)
(8.02%4%2)+(8.02%4%*1)*5.30=510.072 kN
Cati kata:
(X ydnii)
(80.56*5.30/2)=213.484 kN
(Y ydnii)
(96.24%5.30/2)=255.036 kN
Ustten 3.kat:

5.30/2
33072

(X yonii)
(80.56*4.30)=346.408 kN
(Y yonii)
(96.24%*4.30)=413.832 kN
Ustten 4.kat ve digerleri:

330/2
330/2

(X yonii)
(80.56*3.30)=265.848 kN
(Y yonii)
(96.24%3.30)=317.592 kN



B TE

11-11 Tipi:

43512

L35/2
(X yoni)
(80.56*4.35)=350.436 kN
(Y yoni)
(96.24%4.35)=418.64 kN

I1-111 Tipi:

4.35/2

5.30/2
(X yoni)
(80.56*4.825)=389.702 kN
(Y yonii)
(96.24%4.825)=464.358 kN

I1-11 Tipi:

4.35/2

3.30/2
(X yonii)
(80.56*%3.825)=308.142 kN
(Y yonii) :
(96.24*3.825)=368.118 kN

KUTLELER:

Cati kat:

Mcat1=283.905+(1248.15+1848.375)+2698.58+(213.484+255.036)=6547.53

Mcati-alt1=283.905+(2496.3+3696.75)+2698.58+(426.968+510.072)
=10112.575 kN

Mist.3.=283.905+(2999.25+2025.3)+2698.58+(346.408+413.832)
=8767.275 kN

Mnormal=283.905+(2301.75+1554.3)+2698.58+(268.848+317.592)
=7421.975 kN

M11-11=283.905+(3034.125+2048.85)+2698.58+(350.436+418.64)
=8834.536 kN



1=
M11-111=283.905+(2323.23+2272.575)+2698.58+(388.702+464.358)
=8431.35 kN

M11-1=283.905+(1841.73+1801.575)+2698.58+(308.142+368.118)
=7302.05 kN

KIRIS YUKLERI:
K 101
Kendi agirl1§1:0.25%0.60*25=3.75 kN/m
Duvar agirligi:(3-0.60)*4.2=10.08 kN/m
Désemeden:5.68%(5.78/2)=16.41 kN/m
Désemeden hareketli:5%(5.78/2)=14.45 kN/m
+

G=30.24 kN/m

Q=14.45 kN/m
K 102
Kendi agirligi:3.75 kN/m
Duvar agirligi:(3-0.60)*%2.5=6 kN/m
Désemeden:5.68%*(5.78/2+6.45/2)=34.73 kN/m
D6semeden hareketli:5*%(5.78/2+6.45/2)=30.575 kN/m

+

G=44.48 kN/m
Q=30.575 kN/m
K 103
Kendi agirligi:3.75 kN/m
Duvar agirligi:6 kN/m
Dosemeden:5.68%(5.78/2+8.40/2)=80.27 kN/m

Désemeden hareketli:5*(5.78/2+8.40/2)=35.45 kN/m
&

G=50.02 kN/m
Q=35.45 kN/m
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K 104
Kendi agirligi:3.75 kN/m
Duvar agirligi:6 kN/m
Désemeden:5.68*(8.40/2+5.96/2)=40.78 kN/m
Désemeden hareketli:5*(8.40/2+5.96/2)=35.90 kN/m

+

G=50.53 kN/m
Q=35.90 kN/m
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PERDELI YAPI SISTEMININ DEPREM ANALIZI

Cok katli binalarda perde kullanilmasi 6zellikle deprem
sirasinda meydana gelen yatay kuvvetlere karsi yesterli daya-
nimin saglanmasi i¢in gerekli olmaktadir. Perdeli yapilaran
usuliine uygun bir dinamik yontem ile analizinin elle yapil-
mas1 ¢ok zor olmaktadir. SAP 4 ve ETABS gibi hazar program-
lar mevcutsada biiyiik hafiza gerektirmeleri nedeni ile kisgi-
sel bilgisayarlara uygun hazir programlara ihtiya¢ duyulmak-

tadirs

Bu programda modelin dinamik davranisini idare eden
denklemler rijitlik matrisi yontemi ile teskil edilmis ve
bu diferansiyel denklem sisteminin ¢Gziimi normal-mod yontemi
ile yapilmistair. Frekans ve normal modumn-bulunmasinda spekt-
rum kaydirmala iteratif bir yontem kullanilmistar. Perde ve
kolonlarda burulma etkisinin olmadigi kabul edilmekte ve sa-

dece ilk modun katkisi goz Oniine alinmaktadar.

HAREKET DENKLEMI VE NORMAL MOD YONTEMI ILE ¢OziM

Yap: dinamiginden bilindigi {izere sistem koordinatla-

rinda yapi davranisini idare eden hareket denklemi

MD+CD+XD=p (t) (1)

seklinde verilmektedir. Burada M kiitle matrisini; K sistem
rijitlik matrisini; C sistem sOniim matrisini gostermektedir.
D(t) digim noktalari deplasmanlarini ve p(t) diigim noktala-
rina etkiyen kuvvet vektoriini, "." isarete zamana godre tiire-

vi gostermektedir. Baslangi¢ sartlara



il

D(0)

D, ; D(0) =D/ (2)

olarak tanimlanmistir. Normal mod yoOntemine gore sistemin

soniimsiiz haldeki temel frekans ve modu
2
Kg=0wMag (3)

0zel deger probleminden bulunur. Burada w temel frekansi ve
q buna karsilik gelen ilk modu gostermektedir. Modal kiitle
M, modal rijitlik K ve C sOniim sabiti

k
M=_CLt_M_q:C=_o. Ca (4)

K = ﬂt K q = sz

ifadeleri ile tarif edilmektedir. Simdi,
Die) = g X(x) (5)

koordinat doniisiimi yapalaim. Burada Y(t) degiskeninine normal
¥nordinat denmektedir. (5) ifadesi (1) denkleminde yerine
konur ve denklemin her iki tarafi soldan gt ¥¥e carpilaxrsa

Y+2£mY+w2Y=HM.L)-7 (6)
normal koordinatlarda hareket denklemi elde edilir. Burada

5 C

PRe) WeigT PRE97S O NN (7)

seklinde tarif edilmektedir. (2) baslangig¢ sartlari (5) ifa-
desinde kullanilarsa

a® M D(O) : t M D(0)
FUGT = et TS & e (8)
M M

normal koordinatlarda baslangi¢ sartlari yazilir. Son olarak
(6) denkleminin (8) baslangi¢ sartlarini saglayacak sekilde
¢Oziimi

;3

Y(t) = ﬁﬁ— é F(x) e_a”(t_T)sinuh(t-T)dT +
d

> f% r§(0)+€wY(0)|e—gwtsinwdt+Y(0)e—§wtcoswdt (9)
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Duhamel integrali seklinde verilmektedir. Burada
2
(L)d =W /_]‘TE»

olup soniimli tabii frekansia gostermektedir. Diigiim noktasa
deplasmanlara D(t), (9) denkleminin (5) doniigim ifadesinde

yerine konulmasi ile bulunur.

DEPREM ANALIZI:

Bina tabaninin rijit oldugu ve yatay yoénde bir u(t)
otelenme hareketi yaptigi kabul edilmektedir. Ayraca kiitle-
lerin kat hizalarinda toplandigi ve donme atalet kuvvetleri-
nin ihmal edildigi varsayilmaktadir. Diigiim noktalarinin top-
lam deplasmanlari QT, deprem hareketine gore izafi deplas-
manlari D ile goésterelim. Yapinin rijit olmasi halinde dep-
rem hareketi nedeni ile diigiim noktalarinda olusan deplasman-
lar QS ile gbsterilirse bu ili¢ deplasman arasinda

T

D" =D + D° (10)

bagintisy yazalar. QS yer degistirmeleri R stati% etki kat-
sayisi olarak isimlendirilen bir vektdor yardimia ile elde
edilir. R vektdrii, yatay yondz2 birim yer hareketi nedeni
ile, yapinin rijit. olmasi halinde, diigim noktalarindaz aymnz
dogrultuda meydana gelecek yer degistirmel=ri goOstermekte-
dir. Ornek olarak Sekil 1 deki sistem ig¢in R ifadesi veril-
mektedir. Goriildigii gibi diigimlerde donmeler ile yer hareke-
tine dik dogrultudaki deplasmanlara karsilik gelen bilesen-
ler sifair olmaktadar. Buna gore

D® o B ol ;= @Y aDTe:RI(H) (11)

ifadeleri yazilabilir. Bdylece deprem hareketine marez yapa
i¢in (1) denklemi

'+ c

=
I

+kKD=0 Q2)

seklinde yazilar ve QT yerine (5.11) ifadesindeki degeri %o-
nursa



MD+CD+KD=-MRi(t) (13)

seklinde bulunur. (13) denklemi (1) ile karsilastirilirsa

sol taraflarinin ayni oldugu ve sag tarafin ise
p(t) = -M R ii(t) (14)
oldugu goriiliir. Sifar baslangic sartlara ile (7), (9), (13)
ifadeleri kullanilarsa normal koordinatlardaki ¢&ziim
¢}
Y(t) = 4 W(t) (15)

elde edilir. Burada

o=f;L=g"MR=RMag (16)

W(t) = f i(t) e—gw(t—T)sinw(t—T)dT (17)
0

seklinde tarif edilmektedir. (17) ifadesinde £ sO6niim orami-
nin kiicik olmasi nedeni ile UHQU)allnmlstlr. Simdi (5) ifa-
desi yardimi ile diigiim noktalari deplasmanlarinin zamana go-

re degisimi
D(r) - g e (18)

bulunur. Deprem spektrumlarinin tanimi kullanarak (Tezcza,

1970, s.277) maksimum deplasman vektori

D* = x5, (T.E)e’ (19)

seklinde verilmektedir. Burada
Sa 1589 =mSv : T =27/» (20)

S (T,£) = max! W(t)!
v
t
olarak tarif edilmektedir. Sa ve Sv ye, sirasi ile iwvme xe
hiz spektrumu denmektedir. Ivme spektrumu igin TDY ne 2YguR

olarak



ol b dane £ 2 (21)

. 1 lo.8+T-T |

0
ifadesi” Kullaniladaktxr "(bak. Dindar,” Kairal, "Mengi,” 1985,
s.101-104). Burada CO; deprem bdélge katsayisi, K; yapa tipi
katsayisi, I; yapi 6nem katsayisi ve To(saniye); Zemin hakim
peryodunu gostermekte olup degerleri TDY den alainacaktar.
g ise yer cekimi ivmesini gostermektedir. T yapa ilk peryodu
ise program tarafindan 6zel deger problemi olarak hesaplan-

maktadar.

PROGRAM ILE ILGILI ACIKLAMALAR

Programda kayma ve eksenel deformasyonlarinin etkisi
ile ba3 kirislerinin 6zel durumu goz Oniine alinmaktadair. Ay-
rica sistem rijitlik ve kiitle matrisleri dikdortgen olarak
teskil edilmektedir. Simetrik tasiyici sistemlerde ilk moda
karsilik gelen antimetrik yerdegistirme durumu gdz Oniine
alinmaktadair. Bunun i¢in simetrik diigim noktalarinda doOonme-
ler ayna, diisey dogrultudaki deplasmanlar esit ve ters isa-
retli olarak kodlanmalidar. Simetri eksen{ izerindeki nokta-
lar i¢in donme ve diisey deplasman dogrultusundaki kod numa-

ralar: sifar=alamabilir.

Programda izlenen adimlar asagida Gzetlenmistir;

a - Eleman sayisi, deplasman sayisi malzeme sabitleri
(E,») eleman tarifleri, diigiim noktasi sayisi, koordinatlara,
bag kirisi varsa; sayisi ve sol saj perde genislikleri, ele-
man atalet momentleri ve kesit alanlarai ile eleman tarifine
uygun olarak kod nolarai hafizaya verilmelidir. Bag kirisleri

en son numaralanmalidar.

b - Tekil kiitle sayisi, kiitlelerin hareket dogrultusu

istenmektedir.

c - TDY'e gére CO,K,I ve I0 degerleri hafizaya verilme-

Yiddr.
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d - Statik etki katsayilarai hafizaya girilmelidir. Ya-
tay deprem hareketi gbéz Oniine alindigindan R nin bilesenleri
yatay dogrultudaki kod nolara ig¢in bir digerlari ic¢in sifar

verilmelidir.

e - Once gubuk elemanlarina ait rijitlik ve kiitle ma:z-
risleri bulunmakta, sonra sistem rijitlik ve kiitle matrisle-
ri teskil edilmektedir. Bag kirislerinin 6zel durumu B&lim 2

de anlatildigar sekilde goz Oniine alinmaktadar.

f - 11k frekans ve karsilik gelen 6zel vektir (ilk mod)
spektrum kaydairmali ters iterasyon yontemi ile yapilmistir.

Bu yontemin algoritmasi asagida kisaca Gzetlenmistir.

l-A=K-0M teskil edilir.
(1)

{1} se¢ilir ve ilk yaklasim M v = x bulunur.

- B |

b RETEY 7 Wby, SO L, O

A l(n+l)=l(n) ¢oziiliir. 5€?+1) normalize edilir.
n-1

;(n+l) g : olup
p

, |_5(n+1n dir. | 5(n+1)(i) - l(n_l)(i)|s EPSI

karsilastirmasi her bilesen ig¢in yapalar. Bir bilesenin ya-
5(n+2) “ N i(n+l)
(n+3)

kin olmamasi halinde
A x(n#3) _  (n+2)

teskil edilerek
den x ¢0ziilir ve normalize edilerek

bir Onceki ile karsilastairailar.

b= I_&(n+3)(i) - 5(’”1)(1) |s EPST  ise

A l(n+3) 2 2‘.<n+2) <R l(n+1) pre l’l‘ﬁ i(n+1) alsi
A x = % M x yazilabilir. Buradan

w- =0 + % bulunur.
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K ve M nin pozitif tarifli olmasi nedeni ile yapinin
6zel degerlerinin tiimi pozitif olur. Bdylece spektrum kay-

dirma degeri O = 0 segilirse en kiigik 6zel deger bulunur.

Programda O = 0 ile baslanmakta ve bdylece ilk moda
karsilaik gelen kesit tesirleri bulunmaktadair. Uygun spektrum
kaydirmasi yapilarak diger modlara ait kesit tesirleride
program tarafindan hesaplanabilmektedir. Istenirse ortalama
kare kok yontemi ile diger modlarain katkilarida g6z Oniine

alinabilir.
g) Son olarak maksimum kesit tesirleri hesaplanmaktadar

Eger ag¢iklaiklar birbirine esit veya yakin ise moment
si1fir noktalari kirislerin ortalarina yakin yerlerde meyda-
na gelecektir. Bu durumda tiim ¢erceve yerine, kaftaki kolon
rijitlikleri toplanarak tek bir kolon ile kat hizalarinda
her iki yana dogru ortalama a¢ikligin yarasi uzakliginda ki-
rislerden olusan fiktif bir c¢erceve ele alinir. Kirislerin
rijitlikleri kat kirislerinin toplam rijitligine esit alin-
makta ve ug¢larindan kayici olarak mesnetlenerek sistemin ya-
tay deplasman yapmasina izin verilmistir. Yine bu cerceve,
perde sistemine kaf hizalarinda iki ucu mafsalli sonsuz ri-
jit cubuklar ile baglanir. Biiyiik sistemlerde tim cerceveyi
c¢ozmek yerine olusturulan ifktif cerceveyi ele almak hafiza

yoninden ekonomi saglamaktadir.

Basitlestirilmis modelden Lightfeot modeline ge¢is su
sekilde yapilmaktadir. Her kattaki kiris rijitligi idst iiste
eklenir (23%I kiris). Kirisler bir ucundan kolona rijit bag-
l1, diger ucunda ise kayici mesnetli olup, ac¢iklik degeri
lort'dur. Analiz sonucu elde edilen egilme momentleri kolon-
lara rijitlikleri oraninda dagitilair. Kiris momentlerinin
ise yarisi dagitimda goz Oniine alinmalidair. Eer digim nok-
talarinda fark momenti olusursa bilinen bir yontem ile den-

geleme yapilar.
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44 katli binamiza ait dinamik analize gecmeden &nce yapi
sisteminin(perdeli)diizleme indirgenmis modeli seg¢ilir.Bu mode-
1lin diiglim noktalari ile elemanlari numaralandirilir.Daha son-
ra eleman uclari uygun sekilde kotlanmalidir.En biiylik kot numa-
rasi problemin bilinmeyen deplasman sayisini verecektir.

Malzeme ve geometri ile ilgili bilgilerin verilmesi:Progs
ramin calismasi ile okuyucudan asagidaki bilgiler istenmektedir.

a)Eleman sayisi1:132

b)Deplasman sayis1:176

c)Elastisite modiilli,poisson orani1:30000000 kN/m?,0.15

d)Elemanlarin baslangi¢ ve son uclari;0rnegin 1 elemani
1 ve 2 noktalari arasinda.

e)Toplam diigim sayisi(mesnetler dzhil) :89

f)Diigim noktalarinin x ve y koordinatlara.

g)Bag kirisleri sayisi,eger modelde bag kirisi yoksz bu
say1 '"'0" verilmelidir.

h)Eleman atalet momentleri ve kesit alanlara,

i)Eleman kot numaralari,burada ayni kattzki diiglmlerin
ayni1 yatay deplasmani yapacaklari gbzdniine zlinmalidir.Mzfsz1-
11 qubuk ile baglanmis iki cercevenin ortak diiglim noktasinda
bulunan elemanlarin uclarinda diiglim donilis acilariyle diisey dep-
lasmanlarin farkli olacagina dikkat edilerek kotlama yapilmz=l:-
dir.Kat kiitlelerinin kat hizalarinda toplandigini farzederek

asagidan yukariya dogru verilir.
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DINAMIK ANALIZ AKIS DIAGRAMI

RUN

sty

v
Kaymo deformasyonunu gbzonlne
almiyorvm. E/H §K$}
v

Kayma deformas. :( K$=E,H >

Thma L 24 E
ediliyor |
N
~—~——

g=EM/(2% (1+NL))

!

> DM
A

< NM>= Nﬂi——) A=NM

DIM e————

/ Digbm soyist NI /
v

QNM>= NJ%- A= NM

< NM <. NJ—>_) A= NJ

¢ .

DIM &
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N=4 TO M
A Flemonn ik peu G (N,7)
Elemonin son udcu : G (N8)
_D=110N3 e
D. dﬂgﬂmﬁn x koordinati: G(D,4)
\ ‘D.di‘)@bmbn Yy koordinah: G (D,2)
I=GWINT)
J=G(NS)

DX= aGMN-GaM

V= G6GED-cAa,2)

D)= SER (DX)2 + (DY)
CiN)= DX/ D)

S(W)= DY/DN)

|

i

Z Bag king! soys: BK /

NM-BK+ 1. Kiris

Sol perde genisligi : DQ@)
A Sag perde cenigligi: k(1)

v D(NM-Br4T)= DINM—_RKk+I)-0@)/2-K@) /2
O (NM-gr+1) — O(1)
K (NM-BK+1) = @)

1
¥

flemanin No =u

Eleman bo:ju

s R T
=470 NM
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Eleman Lesit

olanlar

J=1

Elemonn Lkod

no’'su

4 Y

1

! BAND =
p— IBAND ¢

____,I_ﬂ_T.Qj_dl

3T =3+4

@(IJ)-_-QS oe G(I.,K)=¢>L_
JH

M= 48S (ABS(G (1,3)-ARS(,K))

A

< M>TIeAND >E_ IBAND=M

k___"ﬂF & >

>
DIM
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RIJITLIK MATRISI  HESABI
1=-4 TO ND >

l RANN=9

Ne 4ATO NM

K$= 'IHM

y | AFA =124EM* LI (N2)¥6/5/ (D) *2) /U (N,3)/G

g i

L 3 AFA=9 Y

=4 103

-

XAJI)=0
TAS) =9

i\
T(1) = CN)

T(2,2)= C(N)

TU2)= S(N)

TEND=_SCN)

T(3,3)= s ¥

S41 =D (N,3) % EM/ D(N)

522 =12 ¥ EMx D(N2)/ (DINY*'3) / (A+ ALFA)
S32- Gx EM * L(N,2)/(DIN)"2) / (4+ ALFA)
533 = ((4+ALFA)/ (1+ALFA) ¥ EM * L(N,2) /D(N)
X(4)= S

xX22)= See2

X32= 532

X(Q,S):Saz

X(33)=533

<Soupa
1-4703 |

RA) = X(T,3)
X0 =@

X )= -5

X@a. 8522
X{32\. aa2




1= 45653
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XA -9
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X(44) = 814
X@22)=a22
X(3,2)=_532
X23)=_932
X3,3A= 533

< Soup 4 |

PRI
= {7103

Ipz I+3

JP= 3-0-3
REPIPY XT3

R(Z,3)=RG,D

W

5MF<N>= NM—BK-+ >
I=4- i?

SAYNA — 1
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SAVUNA - -1
K i \
Ja t TO 6 ﬂf e
SAUNZ2 =41
L= GI(ND)
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H
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TES
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tesalbl




l

N=ND
£PSI = 0.001
p=g
<S03 |

I
O0=-EIG

-36-

Pl=3.141592¢54
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-
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V=k%9,84 /(2% PT/T)
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I=ATOND
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F(RR)= ((4+ALFA) /(IHALFA) X EM3 1) (N,2)/DIN)
FE4)=-F(31)

F(35)= -F(32)
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Fle )= F(3,4)

FG2)= F(3,2)

F(6,3)=F(3,6)

Flg4a)= F(34)

F(65) = F(3,5)

Fl6e) = F(33)

IX=UN3)XEM/DIND

F(4l‘)=-C(N)*IX

F4,2)= -sN) % IX

4,32

Fl4e)=0

F(a4)=-F(4,4)

F(45)=-F(4,2)

4 y
-lto&

:(",j):":(4,j)
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IX=42 ¥EM xu(N,2) / (D(N)"3) / (41+ ALFA)
FeA)= —s (NYXIX

F(2,2)= C(N)*Ix

F(Z.3) =Ix %xD(Nn)/2

F(2,6)= F(2,3)

F(53).-F(2,5)

e
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'Rijitlik Matrisi ile Deprem Analizi

'Ayse ERDOLEN

'Yildiz Universitesi

Master Tezi 28/02/19

GLS : LOCATE 13, 23: PRINT "P L B A
READ NM: 'ELEMAN SAYISI

READ ND: 'DEPLASMAN SAYISI

READ EM: 'ELASTITE MODULU

DIM R(6, 6),

I(6, 6, ¥, 6F XL

DIM Q(ND), C(NM), D(NM), Y(ND + NM),
DIM O(CNM), K(NM), H(ND), V(ND)

READ K$: 'KAYMA DEE. IHMAL .EDILIYOR
I1F K$ = el QR K= YERTHEN &

Deformasyonu Ihmal Ediliyor"
READ NU:  'POISSON ORANI

PRINT "Kayma

- BN g

(1 + NU))

IF NM >= ND THEN A = NM
IF NM < ND THEN A = ND

DIM UCA, 3)

READ NJ: 'DUGUM SAYISI
IF NM >= NJ THEN A = NM
IF NM < NJ THEN A = NJ

DIM GCA, 8)

FOR N = 1 TO NM
READ G(N, 7),

NEXT N

FOR D = 1 TO NJ

(Light foot Modeli
90 s :

S E

%5

Mekanik Ana Bilim Dali

i A

TL3, - 3), W(6)

J(ND), S(NM)

(E)

, [HMAL EDILMIYOR (H)

G(N, 8): 'ELEMANIN ILK VE SON UCU

READ G(D, 1), G(D, 2): 'X VE Y KOORDINATLARI

NEXT D
FOR N = 1 TO NM

I = GCNy.7): J = GCN, 8)

DX = G(J, 1)

DY =

IF DX = O AND

D(N) = SQR(DX

C(N) = DX / D

S(N) = DY / D
NEXT N

READ BK: 'BAG
IF BK = 0 THE
FOR I = 1 TO BK
READ O(CI), K(

NEXT I
FOR I = 1 TO NM
READ U(CIL, 2):

NEXT I
FOR I = 1 TO NM

--GCL, 1)

G(I, 2)-76CEk Q)

DY = O THEN 23
@it OF = JBagty o
(ND
(ND

KIRISI SAYISI
N 25

I): 'SOL VE SAG PERDE GENISLIKLERI
D(NM .~ BK .+ .I) = DCNM = 8K o I) ~ 0CI) / 2 - K(I) / 2
O(CNM - BK + I) = OCI): K(NM - BK + I) =

'*ATALET MOMENTLERI

KCD)



B 5 =

READ UCI, 3): 'KESIT ALANLARI
NEXT I
FOR I = 1 TO NM
FOR.J .4 L .TO 6
READ G(CI, J): 'ELEMAN KOD NOLARI
NEXT.J
NEXT I
Bl ip: L = 1
FOR I =1 TO NM
EORGU = L TU 5
% J %X
EQR K= JJ TO 6
e GCL, sJ)m 40 OR G(E, K= 0 THEN 36
M .= ABSCABRCGCI, J)) = ABSCCGCL, K)X))
IE M >.1B THEN 1B = M
30 & BB L REXT K
NEXT >J
NEXT. I
LOGATE 23, 2% PRENT -IBANT: "¢z 1B

'#*++* RIJITLIK MATRISININ OLUSTURULMASI ***
DIN-ACND + 18,518 » 2), BUND, IBi+ 2), MOND, IB. .+ 2)

e B0 A W
FOR I = 1 TO ND
FOR J = 1 TO IB
PEL;. J1 & §
NEXT J
NEXT I
FOR N = 1 TO NM
A "KE s "I OR K$ = "h" THEN ALFA =.0:-G0OTD 35
ANER .8 TR NN ULN, 2) 6 /.57 (DY T 2y /4 VLN, 3) /-6

GOTO 36
35 ALFA = O
36 PEel % 1 10 3

FOR -J- = 1. 70 3
ST 33 a0 3 =0

NEXT J

NEXT I

TCl, 1) = C(N)

TE25+2) & GEN)

TC1, 2) = S(CN)

TE2, 1) = =S(N)

FEd 3 o F

Skttt Na" 5 - * - EM /- D(N)

SE8 .- T EN X HUN, 20 / (DEN) =~ 3) ./ €k + KLEA)
S8 Bt ERP REN.2) /£ CDEN) "~ 2) / Cl #ALEA) :
S33 % (CA # ALFA) 7/ (1 + ALFA)) * EM * U(N, 2) / D(N)
X£1,.1) = Sl11

XL2, 2) = S22

X(3,,2) = S32

X£3y 3) = 833
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GOSUB 1000
FOR I = 1 TO 3
FOR J = 1 TO 3

RCI, J) = XCI, J)
X(CI, J) =0
NEXT J
NEXT I
X(l, 1) = -S11
X(2, 2) = -S22
X(3, 2) = S32
X(2, 3) = =S32
X¢3,.3) = S33 * (2 - ALFA) / Ch % ALFD

GOSUB 1000
FOR I = 1 TO 3

BOR.«J = 1 %0 :3
o= L w3
N E,. J) = XCLy 00
XCL J), = 0
NEXT J
NEXT I
X1, 10:= Sl
X2, 2) = S@2
X(8,v 2) = =802
X(2, 3) = -S32
X3, 3)- =S89
GOSUB 1000
FOReds~ 1. TO-3
FoRe J1r = 1 17073
A= J ¥ 'S5 0B = ) 4 3
Ré€dIPs JIPY = XCIL, )
NEXT J
NEXT I
FORud = iaTH: b6

FOR J = 1 TO 6
RCE, :J) = ROIyl)
NEXT J
NEXT I
IF N > NM - BK + 1 THEN GOSUB 2000
FQRT » 1 TO &

SAYNL = 1
Ki» GEN, 3)
[F K = O THEN 55
IF K > O THEN 40
SAYN1 = -1
K = =K
0 FOR J =1TO 6
SAYN2 = 1
LieGGN, J)
IF L = O THEN S0
IF L > O THEN 43
SAYN2 = -1
L = -L
55 IF L < K THEN 30
BCK, L =K + 1) = B(K, L = K + 1) + RCI, J) * SAYNL * SAYN2
50 NEXT J



55
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NEXT I

60 NEXT N

'+*+*+« SISTEM KUTLE MATRISININ OLUSTURULMASI =**

READ TKS: 'TOPLAM KUTLE SAYISI
FOR [ = 1 TO TKS
READ D, M: 'DEPLASMAN NO,KUTLENIN SIDDETI
M(D, 1) = M(D, 1) + M
NEXT I
N = ND: EPSI = .001: Q = O

GOSUB 3000

65
70

v

-
/

PI = 3.14159654#

e =2 * PL. /- SORCELG)
FORST. = 1 TO N

Wl & Y(I) / Y(CI)
NERT _I

READ CO: 'DEPREM BOLGE KATSAYISI
READ K: 'YAPI TIPI KATS.

READ I: 'YAPI ONEM KATS.

READ TO: 'ZEMIN HAKIM PERIYODU

¥ = 1 4 . CABSC B & L 102)

AE Y, > 1 THEN'"T & 3

g CO ¥ K 5 el

N oo K* 8 882k R0 L)
FOR I = 1 TO ND

READ J(I): 'STATIK ETKI KATSAYILARI
NEXT I
FOR I = 1 TO ND e
HCI) = O
IF IB < ND - I +#+ 1 THEN 65

MR = ND = .I # 1: GOTO 70

MR = IB

Bl.= I =1 *.BK -

FOR. J.= 1 TO MX

RS Ll = oAl

BelY.n BOIF &L 3)) > ()
NEXT J
NEXT I

FOR [ = 2 TO ND
IF'IB < 1, THEN 73

MR =1 - 1: GOTO 72

MB =+:1B =&

o el SRRPRR Vs S S B AR ) ) T
FOR J. = MX-TO Il

p e G o SRR Dk S |

HCI) = HCID) .+ NCJ, JJ) * J(I)
NEXT J
NEXT I

QJ) * H()
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K =0

FOR- /. = 1y TO (ND
HCI) = O
IF IB < ND - I + 1 THEN 75
MR = ND - [ + 1

GOTO 80
us MR = IB
80 MX = I - 1 + MR
FOR J = I TO MX
Jade g Js o= X ey
HCI) = H(I) . M(I, d)) * Q01
NEXT J
NEXT I

FOR I = 2 TO ND

IF. 1B ~. 1. <« 1.~ 3-THEN 85

MR =1 -1

GOTO 90
85 MR = IB - 1
90 If =1+ 1%

#,11 ~ MR +1

FOR J = MX TO II
Jdom I = +#33
HELD .= HCI) + MCI, 33D * QCI)

NEXT J
NEXT I
FOR P = 1 TO ND
Kewolkh++ QLE) * HEPD
NEXT P
FOR I = 1 TO ND
UCEy ) = QL) - * ¥ * ¥ L KK * SORCEIG))
NEXT . 1
FOR N = 1 TO NM
IF K$ =."H” OR:K&:=-"h" THEN 95
AbA.» 12 * X8 " BN -2) * 6. 7 5 / CDCN) ~ 2) /7 WN, 3) /7 G
93 IF N >= NM - BK + 1 THEN 96
GQTO 97
96 GOSUB 4000
GOTO 100
97 IX = & *EM > UNa2) 7/ (DCN) " 2) / (1 + ALFA)
E6€3:: 1) = =S(N) * 1IX
Foki, 2) . CERI>* IX
FC3, 3) = LCh »AREAY 7 L - ALFA)) * EM * UCN, 2) /-DCN)
F(3, 4) = =-F(3, 4
FE£3, 5) = =F{3; 2)
F&3.: 6) =83 3) * {2 - ALFA) / (4 + ALFA)
E€6, 1) = PE3.:1)
FlGii2) = E( ) 2)
FGhie 3) = T 6)
F(6, 4) = F(3, 4)
FGbhsS) = F(3, 35)
El6.+ 6) = F(3, 3) ;
ILX. = U(N, 3) * EM /7 D(N)
FC4, 1) = =C(N) * IX

EC&y 2) -S(N) * IX



100

105

110

100
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FCAL.3) '= =0
F¢4,) 6) = O
FC4, 4) = -F(4, 1)
FC4, 5) = -F(4, 2)
FOR J = 1 TO 6
FC1, J) » -F(4, J)
NEXT J
IX = 12 * EM * U(N;, 2). / €I (NP 00 L5 ALTA)
P2, *1) = =8S(N) * IX
g2, 3) i=TC(H) * IX
B2, 3) = IX * DC(N) / 2
B3, J4) = =F(2, 1)
KG2) S) = =F(2, 2)
PG4, *6) FHECL, 3)
FOR IJ «)1+TQ 6
BS5% J) = ~F(2, )
NEXT .J
FOR(I =&) FO-6
W(I) =0
FOR J = 1 TO 6
KOD = G(N, J)
SAYNL = 1
IF{KQD = @ THEN IO
BEXKOD: > O THEN 205
KOD = -KOD
SAYN1 = -1
BCI) == WED) &+ FCE, J)-* U(KOD, 1) * Sa¥¥1i
W(I) = INT(W(CI) * 1000) / 1000
NEXT £J
NEXTXI
PRINT < PRIRT
PRINT N; ". ELEMAN"
PRINT -
PRINT "Mi ="; W(3)
PRINT "Mj ="; W(6)
PRINT "Ti . ="; Wi3)
PRINT "Tj ="; W(S)
PRINT "Nj ="; W(4)
NEXT N
END
0 Yane ) ALTPRORAM ***
FORKI»»11l TO 3
BOROOUs 1 TO 3
FCIy J) e O
FOR K = 1 TO 3
F(I, J) - F(I\ J) + T(Kq I) \ X(Kv J)
NEXT K
NEXT J
NEXT I
FOR T = 1 TO 3
FOR J = 1 TO 3
XCI, J) = 0
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FOR K = 1 TO 3

X(A,.J) = X(I, J) + FCI, K) * TCK, J)

NEXT K
NEXT' J
NEXT I
RETURN

2000 '*x+ 2.ALTPROGRAM ***

FOR I =1 TO 6
FOR J = 1 TO 6

ICI, J) =0

NEXT J

NEXT I

FOR .I* = 1 TO"'%
ML, I)ys §

NEXT I
(2, 8y &l DN 2
I(5, 6) = -K(N) / 2

FOR I = 1 TO 6
FOR J = 1 TO 6
¥er, .J) = O

FOR K = 1 TO 6
F(Is JD)''sa Tl girwaieRe 1) * R(K,
NEXT K
NEXT: J
NEXT I
FOR I =1 TO 6
FOR J* = 1'T0"6
RCI ., ) =i
YOR:E K ‘=1 5504

4,

R(I; Uiy & FLI, K) ¥ I(K. J)

NEXT K
NEXT J
NEXT I
RETURN

3000 LA CICALIPROGRAM **#

FOR- T+ ="~ 46N
FOR' S = ¥ -TO 18
ACT, D o BY JF - D emt.
NEXT J
NEXT I
KK 2~ 1
GOSUB 5000
FOR 4 =4 "TO" N
VL) ‘2
NEXT 1
3001 FOR T 3+ TO“N
Y(I) = 0
IF:IB < N ='1I +# 1 THEN 3005
MR =N-1I + 1
G0OT0 3010
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3005 MR = 1IB
3010 MX =TI - 1 + MR
FOR J = T TO MX
g = J4SY % 3 :
Y(I) = YCI) = I, JI) * V(I)
NEXT J
NEXT 1
FOR I = 2 TO N
IF B = I'°<‘'1I - 1 THEN 3015
MR =1 -1
GOTO 3020
3015 MR = 1IB -1
20 ° ‘TF =T -1
MX = IT - MR + 1
FOR J = MX TO 11
J=1I-J + 1
YCI) = YO ' NI, J7) * WI)
NEXT ‘3
NEXT 1
KK = 2
GOSUB 5000
T =%
FOR'I =1 TO'N
T=T+Y(I).Y(I)
NEXT I
T = SORCT)
IP Y(1I)*Y O-THEN-F = =%
TOR“I-="1270 N
STy )Y
NEXT I
FYOR ¥ =1 TO N
I¥ APS(Y(1) — ¥(1)) > EPS1I THEN
NEXT 1 ;
EIGC==2Qe¢ % /T
GOTO 3030
3025 FOR I = 1 TO N
VKE) = ¥C)
NEXT I
GOTO 3001
3030 RETURN
3000 *eex 4 .ALTPROGRAM
TOR P& 1 TOS
FOR =1 103
XCE;. 3) = Q
NEXT J
NEXT I
S11 = U(N, 3) * EM / D(N)

S22 = 12 * EM * U(N, 2)'/ (D(N)
S32 = 6 BN * U(N, 2) 7/ (D(N)
S33 = ((4 + ALFA) / (1 + ALFA))
X(1, 1) = S11
XC2, 2) = S22
X(3, 2) = 832

25

x = =

-~

3) 7Z-(1 +-ALEA)
2) / (1 + ALFA)
* EM * U(N, 2) /7 (D)

-~



Bl

X(2, 3) = S32
X(3, 3) = S33
FOR I = 1 TO 3
FOR J = ERTG 8
RCI, J)Ce1X(Ey:d)
X(I, J) = 0
NEXE: J
NEXT I
X(1, 1) = -S11
XC2, 2) F =S22
X(3, 2) = 832
XC2, I¥im -S32
X(3, 3) &6 838 &2~ AWFEAY (4 + AALFA)
FOR I = 1 WX 3
FOR: J = &EXEO i3
P = T iy
RCIP, NERT=IX(CES - J)
XCI, "ERri=¥0
NEXTFV]
NEXT I
XC), 13 & Bk
X(2, 2)7=i822
X(3, 2)8=--582
X(2, 3Jo=,~-582
X3 I ==588
FORV Y= i Te B
L8 ) o T0O= 3
IP =ZE 3
e S 3
RCIP, 118D = Xl )
NEXT J
NEXT I
FOR-T =%E¥E0 &
FOR J# ¥ F0§6
RCY, 3)re=NRCI; 5L
NEXT J
NEXT 1
FOR -1 =%§ 3015
FCI, 2959 15 )
FEI, 2) « BRI )
FC(I1,74) = R(],56)
FCI, S)»=REH=5)
FCI, )Y s oNe: 299 REES 205 ROLy 3D
FCINEY & ~KCN) /4 3 REL, "5 +-R(I, 6)
NEXT *F
RETURN
5000 taEe CSEALTPROGRAM ***
NRS = N - 1: NR = N: Y = N
IF KK = 2 THEN 5023
FOR ¥ & £ PO .NRS
M=Y-1
IF IB < NR - N THEN 5010
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MR = NR'—- M
GOTO 5015

5010 MR = IB

5015 PIVOT =lAC(Y*1)

FOR L = 3 TGB
EP = A, 15 /"PINOT
i = M &L
¥ =0
FOR K =2E TO*1B
g = J 81
AL, J)b6= ACIL, 3) = EP TsaCh K)
NEXT K
ACY, L3v= EPF
NEXT L
NEXT Y

5020 GOTO 5025

5023 FQGR:; Y = 1510 'NRS
e Y -9
IF: IB < NR M THEN_ 030
MR = NR - M

GOTO 5035
5030 MR== IB
5035 €Ps= YL ¥N
YOY) = CHeS &, ‘T
FORSL =-2%10 8
I =M+ B
YGE) = YD SSA(Y S L) CF
NEXT L
NEXT¥X

Y(NR) = Y(NR) # A(NR, 1)
FOR I = 1 TO NRS

Y a=NR - @&

MY -1

IF IB < NR - M THEN 5040
MR = IB

GOTO 5045
5040 MR = NR - M
5045 FOR K = 2 TO IB

LM+ K

YY) = YOUS - (Y, TR - (L)
NEXT K
NEXT I

5025 RETURN
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ELEMAN I J ATALET  ALAN KOD NO

1 1 2 96.7400 18.84 ARG st gmeve e mEm
2 2 4 96.7400 18.84 f 8§ =9 B 68 44
3 4 & 956.7400 18.84 5 9 % *% ¢ 10
4 6 B8 956.7400 18.84 9 0 16 139 b 11
5 8 10 96.7400 18.84 13 O 14 17 O 18
6 10 12 946.7400 18.84 17 O 18 21 o0 22
Y i 12 14 96.7400 18.84 21 O 22 25 O 26
8 14 16 96.7400 18.84 25 O 26 29 O 30
9 16 18 96.7400 18.84 29 O 30 33 O 234
10 18 20 96.7400 18.84 33 O 34 37 O 38
11 20 22 96.7400 18.84 37 O 38 41 O 42
12 22 24 96.7400 18.84 41 O 42 45 O 46
13 24 26 96.7400 18.84 45 O 46 49 O SO
14 26 28 96.7400 18.84 49 O S50 S3 O 54
15 28 30 96.7400 18.84 S3 0 S4 57 O S8
16 30 32 96.7400 18.84 57 O S8 61 O 62
17 32 34 96.7400 18.88 &1 O &2 &5 0 &b
18 34 36 96.7400 18.84 &5 O b6 69 O 70
19 36 38 96.7400 18.84 69 O 70 73 O 74
20 38 40 96.7400 18.84 73 O 74 77 O 78
21 40 42 96.7300 18.84 77 0 78'B1 0 @2
22 42 44 946.7400 18.84 81 O 82 85 O 86
23 44 46 96.7400 18.84 B85 O 86 89 O 90
24 46 48 96.7400 18.84 B89 O 90 93 O 94
25 48 50 96.7400 18.84 93 O 94 97 O 98
26 S0 S2 96.7400 18.84 97 O 98 101 0 102
2 S2 54 96.7400 18.84 101 O 102 105 O 106
28 sS4 S6 96.7400 18.84 105 0 106 109 O 110
29 S6 58 96.7400 18.84 109 O 110 113 O 114
30 s8 40 96.7400 18.84 113 O 114 117 0 118
31 50 62 9b4.7400 18.84 117.. 0 ‘118121 0 122
32 62 64 96.7400 18.84 121 0 122 125 O 126
33 64 b& 96.7400 18.84 125 O 126 129 O 130
34 b6 68 96.7400 18.84 129 0 130 133 O 134
35 48 70 96.7400 18.84 133 0 134 137 O 138
36 70 72 96.7400 18.84 137 O 138 141 O 142
37 72 74 96.7400 18.84 141 O 142 145 O 146
38 74 76 96.7400 18.84 145 O 146 149 O 150
39 76 78 96.7400 18.84 149 O 150 153 O 154
40 78 B0 96.7400 18.84 153 O 154 157 O 158
41 80 82 96.7400 18.84 157 O 158 161 O 162
42 82 B84 96.7400 18.84 161 0 162 165 O 166
43 84 B6 96.7400 18.84 165 O 166 169 O 170
44 86 88 96.7400 18.84 169 0 170 173 O 174
45 1 2 0.9800 8.74 b B fo 3 @
46 2 4 0.9800 8.74 § D %8 48 o 9
47 4 & 0.9800 8.74 § fp 4% A% 9 fy
48 & B8 0.,9800 8.74 5 9 31 43 ° 18
49 g8 10 0.,7900 7.92 13 0 15 17 O 19
50 10 12 ©0.7900 7.92 17 © 19 21 0 23
51 2 14 000 7.92 ‘21 ‘o 23 2w 9 ‘P
52 ia 14 OO0 92 UE O WY W o M
53 16 1B OWS00 7:14 29 0 31 ‘3 O 33
54 18 20 0,450 7.14 33 0 35 37 O a9
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ELEMAN I J ATALET  ALAN KOD NO
55 20 22 O0.4500 7.14 37 O0 39 41 O 43
S6 22 24 0.6500 7.14 41 O 43 45 O 47
57 24 26 0.5300 &6.40 45 O 47 49 0 51
=8 26 28 0.5300 6£.40 49 O S1 S3 O SS
59 28 30 0.5300 .40 S3 0 S5 S7 O 59
60 30 32 0.5300 6.40 57 0 59 61 0O 63
61 32 34 0.4200 S.70 &1 O 63 &5 O 67
62 34 36 0.4200 S5.70 &5 0 7 69 0 71
63 3 38 0.4200 S.70 &9 O 71 73 0 75
64 38 40 0.4200 S.7200 73 O 75 77 O 79
65 40 42 0.3100 4.8 77 O 79 81 O 83
b6 42 44 0.3100 4.48 81 O 83 8BS 0 87
67 44 46 0.3100 4.48 B85 O 87 89 O 91
68 46 48 0.3100 4.8 89 O 91 93 O 95
69 48 SO 0.2450 4.03 93 0 95 97 O 99
70 50 S2  0.2450 4.03 97 0 99 101 0 103
71 52 54 0.2450 4.03 101 0 103 105 0O 107
72 4 56 0.2450 4,03 105 0 107 109 0O 111
73 S6 58 0.1540 3.30 109 O 111 113 0 115
74 S8 40 0.1540 3.30 113 O 115 117 0 119
75 0 82 04540 I Wt o119 12F o I
76 62 64 O0L1580° 3.30° 121 0123 128 0127
77 6 &8 OO1TH0 240 125 0 127 129 O 131
78 & &8 D070 2.40 129 O 131 133 - O 13S
79 48 70 0.0720 2.40 133 0 135 137 O 139
80 70 T2 - BOTI0C 2.80 137 "0 139 141 0 143
81 92 74 0000 1.8D..141 O 133 145 O 147
82 74 76 0.0340 1.60 1450 147 149 0 151
83 % .78. 0.,0340 1.60 149 - 0 151 153 O 155
84 78 80 0.0340 1.60 153 0 155 157 0O 159
85 80 82 0.0085 0.84 157 0 159 161 0 143
86 g2 84 0.0085 0.84 161 0 163 165 0 167
87 84 84 0.0085 0.84 165 0 167 169 0 171
88 86 88 0.0085 0.84 169 0 171 173 0 175
89 2 3 0.0587 1.20 D 2% 0 4§
90 4 S5 0.0587 1.20 U T Y T
91 & 7 0.0587 1.20 -5 8D 12
92 - homF 1.8 15 0 185 13 -0 16
93 03 00y 2.0 12 -0 19 17 0 20
94 12 194 00907 - 1.0 31 0 23 21 -0 .24
95 14 1500907  1.20 259 0.327 2 o 28
96 - 1Y 00807 .90 2% - 0 51 2% o 22
97 i 1V ADNEY- 120 A3 O 8 B> 0
98 2 2 NN 8 37 -0 W I 0 &
99 22 23 0.0587 1.20 41 O 43 41 O 44
100 24 25 0.0587 1.20 45 O 47 45 O 48
101 26 27 0.0587 1.20 49 O S1 49 0O S2
102 28 29 0.0587 1.20 S3 O 55 S3 O Sé
103 0 31 0.0587 1.20 S7 O S9 57 O &0
104 92 33 00,0587 1.20 61 O 43 61 O &4
105 94 35 0.0587 1.20 65 O &7 65 O &8
106 76 37 0.0887 1.20 69 O 71 69 O 72
107 79 99 . 00887 1.20 73 © U5 73 O
108 40 AL ~BONNY 520 T -0 T O W
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ELEMAN I J ATALET ALAN KOD NO
109 42 43 0..0587 120 81 O B3 8% O B84
110 44 4% 0.0%587 1 .20 85 O 8¢ 85 0 88
1151 44 47 0.,0587 1.20 89 Q- 53 a9 i R
1%2 48 49 00587 120 93 Q- 95 93 0 96
113 50 31 0.03287 1.20 97 Q- 99 97 0 100
114 < - 0.0=87 1.20. §G2 0 103 101 0 104
115 34 55 0.0587 1 .20 308 0 107 105 0 108
116 o6 97 0.05287 1.20 DY 0. 111 109 0 112
117 98 59 0.0587 1.20 35138 0-115 113 0 116
118 60 61 0.,0587 1.20 ;87 01192 117 0120
187 62 63 0.0587 1.20 532% D123 121 0O 124
120 64 65 0.0587 1.20 =$23 12?7 125 0 128
121 b6 &7 0.0587 1.20 »329 131 129 O 32
122 68 69 0.0587 1.20 #5133 O 135 133 Q. 136
123 o R 0.0587 1.20. 5532 5139 137 0 140
124 2 =9 0.0587 1.20 1414 0O 143 141 0 144
125 74 75 0.0587 1.20 =145 0O 147 145 0 148
126 76 TE 0.0587 1.20 <349 O 151 139 0192
27 78 .19 0.0587 1.20° #3153 0495 153 0 156
128 80 81 0.0587 1.20 45¢ 0 159 197 0 160
£29 82 .83 0587 1.20 <461 0163 161 0O 1464
130 84 8% 0.0=87 1.20 2165 0167 165 0O 168
131 86 87 0.0587 1.20 ;369 Q271369 0 o o
132 88 89 0.0587 1.20 ;%273 0173 Y713 0 176

Eleman Sayisi (NM) = 132

Deplasman Sayisi (ND) 3 176

Elastisite Modulu (EM) : 3E+07

Kayma Deformasyonu Dikkate Aliniyormu (E/H) (K$) s E

Foisson Orani (NU) : o e
Dugum Sayisi | (NJ) = 89
Bag Kirisi Sayisi (BK) : O



DUGUM NOKTASI
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o

S JC PN -

0.000
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870

0.000

7.870
0.000
7.870
0.00Q
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000
7.870
0.000

0 .000
3.300

3.300
6.600

6 .600
10.950
10.950
15.300
15.300
20.600
20 .600
24 .950
24 .950
29 .300
29 .300
34 .600
34 .600
37.900
37 .900
41 .200
41 .200
44 500
44 .500
47 .800
47 .800
914100
o % 49,5
54 .400
54 .400
S7.00
57 .700
61 .000
61 .000
64 .300
64 .300
67 .600
67 .600
70 .900
70 .900
74 .200
74 .200
77 .500
T7 500
80.800
80 .800
84.100
84.100
87.400
87 .400
20.700
90 .700
4 .000
24 .000
97.300
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DUGUM NOKTASI == d
55 7.870 97 .300
D6 0.000 100 .600
57 7.870 100 .600
=8 0.000 103.900
59 7.870 103 .900
60 0.000 107.200
61 7.870 107 .200
62 0.000 110.500
63 7.870 110.500
b4 0.000 113.800
65 7.870 113.800
b6 0.000 117.100
67 7.870 117.100
&H8 0.000 120.400
&9 7.870 120 .400
70 0.000 123.700
71 7.870 123.700
72 0.000 127 .000
73 7.870 127 .000
74 0.000 130.300
75 7.870 130 .300
76 0.000 133.600
44 7.870 133.600
78 0.000 136 .900
79 7.870 136 .900
80 0.000 140 .200
81 7.870 140 .200
82 0.000 143.500
83 . 7.870 143 .500
84 0.000 146 .800
85 7.870 146 .800
86 0.000 150.100
87 7.870 150.100
88 0.000 153.400
89 7.870 153 .400
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ELEMAN Mi MJ b % | 53
1 71167.047 -69427.773 =27 .054 =527 .054
2 692427 .773 -62205.324 2188 .624 =210808.,.624
3 62205.324 -54877.352 1684 .%586 =1684 504
4 54877 .398 -52241 .398 OS5 .977 =605 ., 977
-] 52241 .352 -47918.824 815 .966 =@15.567
b 47918 .676 —-44392 .699 764 .574 =764 .,574
7 44592 .852 -41285.977 760 .183 =760 ,.104
2] 41286 .199 -37260 . 227 798 .926 =758 .,926
9 37263.449 -349%1 . 324 688 .481 =660, 401
10 34991 .102 -32708.129 691.797 =691 .797

11 32708.074 -304468.7949 678 .931 =478 ,531
12 304468 .750 -28318.574 651 .617 =651 4617
13 28318.37S -26169.500 691 .109 =651 109
14 26169 .949 —-24062.750 638.641 =630 641
1S 24063.123 -22016.623 620.141 =620 .,141
16 22016 .500 -19948.377 626.641 ik 64
v? 19948.813 -18415.4688 464 .46 “B64 ALY
18 184146.188 -24649 .250 ~1889 .101 1869 ,101
b B 24649 .377 -21141 .500 1063 .1886 =4063 ., 188
20 21140.377 -19748,063 431 .094 A3 094
21 197%1.3%% -17899.063 w90 .836 =50 836
22 17899 .500 -16245 .000 P01 .281 =501 . 261
23 16246.125 -14630.12%9 489 .570 =A89 570
24 144631 .250 -13127.2%50 455 .398 =455 . 398
Yo 13128 .625 -11636.62% 452 .273 =KL 273
26 11636.313 -10250.,375 420 499 =K 26 AT
27 10249.750  -8922.2%0 401 45 =461 ,I4%
28 8921 .875 ~7749 .500 395 .A93 TIN5
29 7750.875 ~6533 ,000 369 N =369 156
30 6533.625  ~5471,000 321 879 21 H75
31 5471.2%0 ~844%56 125 97 .79 YT T
32 4455 ,62% ~3650 ,625 243,742 N3 TN
34 2727 .684 ~201% ,500 215 .828 =ZV5 B8
3s 2016.813  ~1361,500 198,556 498 Ao
36 1360 ,069 923,875 132,433 A IZ N33
37 923,118 379,000 16k . 703 16k /109
38 373,079 40,375 199 /547 459 /4 7
29 37,128 224,790 8,516 I8 S
40 =221 ,129 198,375 =7 AT7 T 77
41 - 194 ,290 ABE , 125 8 /965 el
42 =459 ,259 A99,475 472 B ATZ
43 495,798 494 , 150 34 499 P 9%
“h =394 ,04649 H,508 18 675 S i 4
4% ‘ 5,650 iet 746 4 7y
4l BER A T AITE 54T 71
47 R LINULE] AT HTF $4T 4TS
A . f f iy AZ4 T
4 144, 1l 7
9 ] —ﬂ M‘
9‘ = J ~"2M
4 1Y A 54
gﬁ Ta, :iyf?ﬂ'
4 J - A
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ELEMAN Mi MJ Ti TJ
=5 227 .300 14.860 73.383 -73.383
56 228 .549 47.181 83.558 -83.558
=7 206 .472 59 .299 80.536 -80.536
58 204 .561 68.579 82.771 -82.771
59 204 . 669 84.389 87.587 -87.587
60 197.195 64 .586 79 .326 -79.326
61 226.175 285 .559 155.074 -155.074
62 3558.815 817.621 1326.193 -1326.193
63 -474.994 -39.451 -155.887 155.887
64 344 .037 161.782 153.278 -153.278
65 158.737 125.509 86.131 -86.131
b6 198 .952 140.953 103.002 -103.002
67 190.369 141.186 100.464 -100.464
68 195.973 163.318 108.878 -108.878
69 177.711 154 .635 100.706 -100.706
70 189 .821 162 .444 106.747 -106.747
71 186.111 159.138 104.619 -104.619
72 193.463 192.037 116.815 -116.815
73 160.787 165.244 98.800 -98.800
74 186 .509 175.491 109 .696 -109.696
75 178.865 166 .204 104 .569 -104.569
76 191.172 212.832 122.427 -122.427
77 139.392 161.012 91.032 -91.032
78 180.198 174 .687 107.538 -107.539
79 169 .340 164.175 101 .065 -101.065
80 182 .465 205 .930 117.696 -117.696
81 128.764 148.692 84.076 -84.,076
82 164.506 161.835 98.893 -98.893
83 154 .240 148.604 91.771 -91.771
84 173.551 207 .227 115.387 -115.387
85 78.595 96 .551 53.074 -53.074
86 111.791 109.983 67.204 -67.205
87 106.159 104.136 63.726 -63.726
88 120.734 140.325 79.109 -79.110
89 -19.553 -0.000 -2.484 2.484
90 -103.239 -0.000 -13.118 13.118
91 -71.040 -0.000 -9.027 9.026
92 -109.235 -0.000 -13.880 13.880
93 -137.207 -0.000 -17.434 17.434
94 -160.671 -0.000 -20.416 20.415
95 -181.669 -0.000 -23.084 23.084
96 -204 .541 -0.000 -25.990 25.990
97 -218.964 -0.000 -27.823 27.823
98 -231.430 -0.000 -29.407 29.406
99 -243.418 -0.000 -30.930 30.930
100 -253,652 0.000 -32.230 32.230

101 -263.838 -0.000 -33.525 33.525
102 -273.249 -0.000 -34.721 34 .720
103 -281 .574 -0.000 -35.778 35.778
104 -290,752 -0.000 -36.944 36 .944

105 -285 ,56% -0.000 -36.285 36 .285
106 -342,641 -0.000 -43.538 43.537
107 ~304 ,603 -0,000 -38.704 38.704
108 -320,520 0.000 -40.727 40.727
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ELEMAN Mi MJ 5 3

109 =324 .452 =0 .000 -41 .227 41.226
110 -331 .315 0.000 -42.099 42.098
113 -337.134 0.000 -42.838 42 .838
G -340.999 -0.000 -43 .329 43.329
113 -344 .454 =0.000 -43.768 43.768
114 -348 .553 0.000 -44 .289 44 .289
115 -352.592 =0.000 | -44 .802 44 .802
116 -352.805 -0.000 -44 .829 44 .829
117 -351.743 =0.000 -44 .694 44 .694
118 -354 .368 =0.000 -45.028 45.028
119 -357.384 0.000 -45.411 4% .411
120 ~392 .225 -0.000 -44 .756 44 .735
570 | =341 .211 =0.000 =43 .356 43 .3%6
122 -344.019 -0.000 -43.713 43.713
123 -346.648 -0.000 =44 .047 44,047
124 -334.694 =0.000 -42.528 42.528
125 -313.194 =0.000 ~39.. 776 39.796
126 -316.076 -0.000 -40.162 40.162
127 -322.157 =0.000 -40.935 40.935
128 -285.825 0.000 -36.318 36.318
289 -208.342 =0.000 -26.473 26 .473
130 -216.144 -0.000 -27 .464 27 .464
131 -224.870 0.000 -28.573 28.573
132 -140.326 =0.000 =-17.830 17.830
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Deprem Yuku Perde Momentleri (Mp) kn.m

L -393

401 - 221

Mme7
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RUZGAR YATAY YUK ANALIZI

Bu b&liimde perdeli cerceve sistemlerinin yatay yiikler al-
tinda kesin ¢6zlimlini saglayan bir bilgisayar programi kullanil-
mistir.Secilen c¢dzlim iterasyon yoluyla elde edilmistir.Bu su-
retle bilgisayarda matris metodlara oranla daha az bir hafiza
gereksinimi ortaya cikmaktadir.Ancak,6zellikle yliksek katla
yapilarda iterasyonun yakinsamasi zorlasir,bu gilicliigli ortadan
kaldirmak icin diiglim déniis acilari($) ve deplasmanlar(§) bas-
langi¢ degeri olarak secilmistir.

Programin Kullanilmasi:

Data veris sirasi:

a)Sistemde perde varsa ilk data olarak 1 verilir.Sistem
tamamen cercevelerden olusuyorsa 2 verilir.

b)Kat sayisi

c)Kattaki kolon sayisi

d)Alt kattan baslamak iizere cerceve kolonlari K=J/h de-
gerleri

e)Alt kattan baslamak {izere cerceve kirisleri G=J/h de-
gerleri

f)Alt kattan baslamak {izere kat seviyelerinde etki eden
P yiikleri,soldan saga etki eden ylikler pozitif alinmaktadair.

g)Alt kattan baslamak lizere h kat ylikseklikleri

h)Alt kattan baslamak iizere perde sistemi J/h degerleri
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BASLA

MATRISLERI  DOYUTLANDIR

RIJITLERI ve YUKLERI OKU

|

DONUS ACILARI ve DEPLASMANLAR
ICIN BASLANGIC DEGERLERINI HES-
APLA

YENI DONUS ACILARI ve DEPLASMA-
NLARI HESAPLA

}’11- )’71 +f/}"n =
Sn-8n-1I5n=

A o001

UC KUVVETLERINI ~ HESAPLA

N@ KUVVETLERINI DAS /
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RUZGAR YUKUNUN BULUNUSU

Yapilan 6lclimler,riizgar yliklinlin yliksek binalarda normal
binalardaki gibi statik olmayip dinamik karakterli oldugunu
gbstermektedir.Bu calismada riizgar yliklinden dogan uc kuvvet-
leri bulmak ic¢in;cerceve ve perdeli sistemlerin yatay yiikle-
re gdbre hesabini iceren bir program uygulanacaktir.

Programin uygulanmasina gecmeden Once bina ylizeyine et-
kiyen,yayili ylk halindeki riizgar yliklinlin hesaplanip,diigiim
noktalarina etkitilmesi gerekmektedir.

Yiilksek yapilarda riizgar hizi:v(m/sn) ve emme:q(kN/m?)
binanin yliksekligi boyunca degisiklik g&stermektedir. (TS.498)
e gobre;

(0-8)m arasa q(emme)=0.5 c=1.6(sabit)

w=1.6%0.5=0.8 kN/m? /20.14=0.03972 kN/m
(9-21)m arasi q=1.28 kN/m?

w=1.6%1.28=2.048 kN/m?/20.14=0.1016 kN/m
(21-100)m arasa g=1.76 kN/m?

w=1.6%1.76=2.816 kN/m? /20.14=0.1398 kN/m
>100m q=2.08 kN/m?

w=1.6%2.08=3.328 kN/m?/20.14=0.1652 kN/m

Sonuclarin Alinmasai:

Kolon u¢ momentleri:Her kat icin kolonlara ait {ist ve alt
cubuk uc momentleri kolon K’larin kattaki verilis sirasina go-

re basilmaktadair.
Kiris uc momentleri:Her katta kiriglere ait sol ve saf

kiris uc momentleri kiris G’ lerin kattaki verilis sirasina go-

re basilmaktadir.
Kolon ve kiris uc momentleri icin saat donilis ydnii pozitif

alinmaktadar.
Perde momentleri:Perde sistemindeki katlarin alt uclarin-

daki moment deferleri her kat icin basilmaktadir.Perde moment
isaretleri klasik moment isaret kuralina uyar.Bu momentler
sistemdeki perdelere atalet momentleri ile orantili olarak

dagitilar.
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10 GOSUB 2430

i) READ A$, M, N

e )

YFOR I = 1 TO M
YFOR J = 1 TO N
100 READ K(I, J)

0 NEXT 1
00 FOR I = 1 TO M

%0 READ H(1)

PO NEXT 1

Y IF A$ = "2" GOTO 430
[°FOR I = 1 TO M

READ K(I, N + 1)

0 NEXT 1

FOR I = 1 TO N
2. 1 =1/ e,
8501, ‘1) is*11d €201 1)

M
C(I, N .+ 1)
=0 IR 2 5

ODIM K(M + 1, N + 1), G(M, N + 2),
9DIM F(M + 2, N + 3), UM + 1),
fopiM ci(M, N + 1), C2(M, N + 1),

-69-

PCM) ,
RCH 4 .13
CI(N, "N 4 17,

& 020Gl 1y

N + 2)

‘?REM BASLANGIC DEGERLERI HESABI
1) + G(1,

BEEI) 2 S(1) » K1, I) *Cc3a, DD

£ 1)) / K(1,

*>

N + 2)
0Py

32/ B(1)

Q(M) ’
S(M),

+

0 REM KAT SAYISINI VE KATTAKI KOLON SAYISINI VERINIZ

H(M + 1)

Z(M), A(M)

L(M), W(M),

0
1,

~

0 REM RIJITLIKLER YUKLER VE KAT YUKSEKLIKLERININ OKUTULMASI

R ¢+ 3). »

,

R1I(M + 1),

1)) + 1.3333)

|

BT ) £CLT = 1, J)Y+06(F =1, )+ 1)) /K1, I+ 3.3

333 = CACT, J) * CLO(E, ) » GBCX, J +» 1)) / KT, ) % 1.333) »
I 5 (LGET » 1, J) »8L1 = X, J + 1))/ KC(E, J) » 87 / BA(]
I e LBLE, J) » OCT: D ¥ 3/ K(E, 3+ 687 £ O, D) '

CR

<A



-70-

BoEicL, ' J) =1 - c1(I, J) - C2(X, D)

IR 5 SCIY + KCI, J) * C3CI, J) * 12 7/ HCI) ~ 2

860 NEXT J

70 NEXT I

0 FOR J = 1 TO N

BN " )= (GCN '1, ) +CM =1, J + 1))/ KM, J) + .667

BN, ") 2 CI(M, J) * ((G(M, J) + G(M, J + 1)) / KM, J) + 2) - .333

10 C2(M, J) (CGLY - 1. 7)) &+ CEl s R b 1)) /- KOE ) » 1) /7 ClL(M, J)
1.5+ (€GN, " 3) +78EN, J%+ 1)) / K(M, J) + .333) / CI1(M, J)

B0 C3(M, J) =1 - C1(M, J) - .5 *'C2(M, J)

W0 S(M) = S(M) + K(M, J) * C3(M, J) * 12 / H(M) *~ 2

60 IF A$ = "2" GOTO 950

/0 RI(M + 1) = O

80 R(M + 1) = O

p.FOR 1 = 1 TO M

Y S S(1) + 127* KU1, B 2107 00y "2

B M KC1."'N ¢ 1) = "R s SN STy " 3 7 (PL1) * HC1) ° 2)
L) & 3. * K(Y, N4 2) "0eN s FLa/ L0 FSCHLE:*"R(1))

-
o
™
o
=
=~
1]

1 " TO M
K€L, N -+1) » K& 3TN +1 ) +-Ri % 1) % R(I)

BSCI) = R1(I) + R1(CI #+ 1)
0 NEXT I

0 W(1) = AC1)

0 UCL) = R(2) / W(1)

0 Z(1) = S(1) / W(1l)

0FOR I = 2 TO M

0 L(I) RCI)

&C1) -~ UCEL =3 2 K0
BLE ¥ 1) 7. LAl
€STI) = L(13 * 817+ 2 )9 727 W1)

-
[
o3
~
—~
e p
e I I R IR |

=]
=
~
=
+
—

N + 2) = Z(M) -
' M'< 1'TO 1 STEP =1
BT+ 1. °N « 29w 201V "N > K(I'+ 20N 4 D)

S
o
o
=

o
I

U(I) = (Q(M - I +#1) +6 *K(I, N+1) * (F(I, N+ 2) + FC(IL +1, N+ 2)

RN+ 1. I 9 1) = UCM) * C2N, 1) /7 HC)

00 NEXT T

MOFOR T = 1 TOM - 1

. FOR J = 1 TO N : -

RECT 4" Vi iiNs SFHrT) * C2(T, J) / H(I) + UCT + 1) * CiC1-+ 1, J) / W
“0 NEXT J



.-

oUM + 1) = O ik \
(FOR I = 1 TO M

ps(I) = O

NEXT I

s N + 1

S = "2" THEN B1 = N

FORI = 1 TO M

rJ = 1 TO Bl

S SETY % KCI, J) ¥ 127/ HCY) 0

B ) & 2 *C(I," ) WG(I S # T ekeli " J) ¥ k(1 *1, J))

NEXT J

NEXT I

R6 = O

REM ITERASYON ISLEMLERI

FORI = 1 TO M

FOR J = 1 TO B1

B e GC1; ). FUI »ik, dE o Bl 3 % 1) * F(I +1, J + 2) + K(1,
B Y % KCI-# 1, J) % FCE o 23 S k)

) & 3 UKCE, ) N S RCE s L, ) I+l /R + 1
RS 4E 1 3+ 1) & (BT, ¥ eIl J)) 7/ c2(1, I

NEXT J

NEXT T

FORI =1 TO M

KE) = O

NEXT I

FORI =1 TO M

FORJ = 1 TON + 1

Iﬁ(l) B L(I) » (COT. T 9 Iy vl s 1. d + 1)) Kk &7/ MDD
EXT J

NEXT I

FORI =1 TO M

ML) = (QCM '="1 + 1) + ' L(1I)) 7/ sS(I)
NEXT T

FOR I =1 TO M
R J = 1 TO Bl
Ien-* S acdc? s T il o REl ot 1. J 4.1)). 27 C5CT %, 3 %21)) > 001 Co

IF ABSC(W(I) - UCI)) / W(I)) > .001 GOTO 1450

NEXT J

PNEXT T

60T0 1530

% = R6 + 1

fOR T = 1 TO M

f0RJ =1 TON + 1

Eg+1, PR} SEST 1, J» 1)
) = W

EXT 3 G1)

SEXT I

070 1200

(LS : PRINT "ITERASYON SAYISI="; R6
M UC KUVVETLERI HESABI
1 TO M

=1 TON + 1
B 1) SIS % (0 ' C5CTL T+ 1) + CS(L &k J + 1) -3 * WD),




o i

) 2.2, .* KCL, . J) * (2 *CSCI + 1. J £33 #0080 0 % 1) -3 * W)

i) NEXT J

0 NEXT I

0FOR I = 1 TO M

WFOR J = 1 TON -1

S I ) 8 2. Y GCL, T o4 1) % (2 ¢ RO R SR TS L oY ¥ TY)

BT ) .2 GCloJ +'F) * (277 COlT STt ecsr « CIvt ¥ 'Y, J +°'1))
) PRINT "KOLON UC MOMENTLERI"

WEFOR J = M TO 1 STEP -1

BERINT J; ".KAT",;

i) PRINT " -

FOR I = 1 TO N

0 PRINT USING "#####.## P | 7 e g 3

0 PRINT " -

) PRINT USING "#####.## %,0Ck¢3;5 . 1)4

= M TO 1 STEP -1
¥ URTRATY . #8;

DFOR J = 1 TO N
USING "####.## "; C3(I, J); F(I, J);

WIF A$ = "2" GOTO 2040
 PRINT "PERDE MOMENTLERIL"
PRINT "================"

JFOR I = M TO 1 STEP -1
PRINT [; " KAT": n;n
UPRINT USING "#####.## P ial N V13

) REM YAPI TIPI,KAT SAYISI,KATTAKI KOLON SAYISI

BATA 1 ,44,2

IDATA 0.148,0.148,0.148,0.148,0.1126,0.1126,0.1126,0.1126
LDATA 0.0745,0.0745,0.09,0.09,0.09,0.09,0.074,0.074

"DATA 0.098,0.098,0.098,0.098,0.098,0.098,0.098,0.098
“DATA 0.08,0.08,0.08,0.08,0.08,0.08,0.08,0.08



PP

065 DATA 0.0636,0.0636,0.0636,0.0636,0.0636,0.0636,0.0636,0.0636
066 DATA 0.0478,0.0478,0.0478,0.0478,0.0478,0.0478,0.0478,0.0478
067 DATA 0.0371,0.0371,0.0371,0.0371,0.0371,0.0371,0.0371,0.0371
IRTA ©0.0233,0+-0233,0.0233;0.0233,0.0233,0:0233,0.0233,0.0233
DATA 0.0109,0.0109,0.0109,0.0109,0.0109,0.0109,0.0109,0.0109
DATA 0.00515,0.00515,0.00515,0.00515,0:00515,0.00515,0.00515,0.00515
DATA 0.00128,0.00128,0.00128,0.00128,0.000801,0.000801,0.000801,0.000¢

REM K IRESEER

DATA 0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373
DATA 0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373
DATA 0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373
DATA 0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373
DATA 0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373,0.00373
PATA 0.00373,0.00373,0.00373,0.00373,0.00375,0.00373,0.00373,0.00373
DATA 0.00373,0.00373,0.00373,0.00373

REM Y A T A% Y UK L~E R

DATA 0.1310,0.2865,0.4420,0.4902,0.5733,0.6080,0.6745,0.6011
DATA 0.4613,0.4613,0.4613,0.4613,0.4613,0.4613,0.4613,0.4613
DATA 0.4613,0.4613,0.4613,0.4613,0.4613,0.4613,0.4613,0.4613
DATA 0.4613,0.4613,0.4613,0.4613,0.5033,0.5453,0.5453,0.5453

2085 DATA 0.5453,0.5453,0.5453,0.5453,0.5453,0.5453,0.5453,0.5453
2086 DATA 0.5453,0.7105,0.8758,0.4379

2087 DATA 3.30.3.30,4.35,4.99,5.30,4.35,4.35,5.30

3088 DATA 3.30.3.30,3.230.3.30.18.30.5.30,3.,30

2083 DATA 3.30,3.30,3.30,3.30,3.30,3.30,3.30

2030 DATA 3.3Q.2.70.2.30. 8- 88.¥-30.3.30,3.30

3091 DATA 3.30,3.30,3.80,3.30,3.80,3.30,3.30

2892 DATA 3.530:3.30.3.30,3. 2000 30,9.30,3.30

2093 -DATA 3.30,3430,3.30,3-30

2094 REM =R o - W R R

2095 DATA 12,82 2.0 As2 e 22,02 .92 ,02.32,12.32,12.32,12.32,12.32
2096 DATA 12.32,12.32,12.32,12.32,12.32,12.32,12.32,12.32,12.32,12.32
2097 DATA 12.82,32.232.,12.32,142.32,12.32,12.32,12.,32,12.32,12.32,12.32
2098 DATA 12.32,12.32,12.32,12.32,12.32.12.32,12.32,12.3?,12.3?,L2.32

2099 DATA 12.32,.32:32 48.32,12.:32




ITERASYON SAYISI= 9
KOLON UC MOMENTLERI

8L . KAT £2.37 -9137
-2.23 -2.23

43 .KAT “2.04 -2.04
-1.99 ~-1.99

| 42 .KAT -3.04 -3.04
‘ -2.98 -2.98
51 . KAT =2.56 -2.56
-2.20 -2.20

40 .KAT ~6.55 -6.55
-5.67 -5.67

39 .KAT -4.98 -4.98
-5.08 -5.08

88 . KAT =5.34 =5.34
~5.39 -5.39

37 .KAT -4.95 ~495
-4.33 B T

36 .KAT <P, 34 Yy e TN
-6.50 -6.50

B3 EAT ~6.03 -6.03
-6.04 -6.04

34 KAT -6.48 -6.48
-6.50 -6..50

33 .KAT -5.99 -5.99
-5.03 -5.03

32 .KAT -8.44 -8.44
-7.21 +7:2}

| 31 .KAT -6.87 -6.87



15

14

13

12

11

10

P

.KAT

KAT

KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

-KAT

.KAT

.KAT

-8.44

-8 .68

~1.32
-14.00

-0.07
-13.59

1.04
-30.93

0.20
-11.86

2.61
-9.86

218
-9.09

3, 10
-10.68

6.06
-10.36

.
-11.80

10.17
-10.64

P

30

29

28

27

26

L

23

F ¥

2k

20

19

18

17

16

.KAT

.KAT

. KAT

. KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

.KAT

-7.42
-7.18

T AR
6 .07

-8467
&7 746

-~ %565
%/ 318

—§ 506
=0 1S

87
=6 .88

=882
- T

=324
= #38

=853
=795

=843 30
o A

*0u3b
=85%3

-8.60
=739

~8.85
+8133

=860
=770

e T
=85 ¥3

-7

=6

=5,
=4

18

.07

-
/

67
46

.65
.18

.06
L3

87
.88

220
k7

.34
P 1

.60
.98

285
B3

.60
.70

o |
I <



Jo-

' KIRIS UC MOMENTLERI

44 . KAT 2.3% 2.37 . 0.55 190.83
43 .KAT 4.27 4.27 0.98 224 .56
42 .KAT 5.03 5.03 1.5 247 .69
41 . KAT 5.54 5.54 1.7 390.78
40 .KAT 8.75 8.75 4.23 475.96
39 .KAT 10.65 10.65 6.19 465.92
38 .KAT 10.483 10.43 6.57 461.65
32 L. KAT 10.33 10.33 6.81 521.31
36 .KAT 11.67 11.67 10.42 559.77
35 .KAT 12.53 12.53 13.87 559.25
34 .KAT 12:53 12.52 14.27 558.19
TN KAT 12.49 12.49 34 .74 602.19
8% KAT 13.48 13.48 22.98 628.73
31 L. KAT 14.07 14.07 311D 631.91
30 .KAT 14.14 14.14 31.85 637.07
29 .KAT 14.26 14 .26 32.45 658.63
28 .KAT 14.74 14.74 42.34 74.99
FRERAT 15.11 15.11 $2.23 681.25
26 .KAT 15.25 15.25 53.12 688 . 40
25 .KAT 15.41 15.41 53.88 701.75
24 . KAT 1528 33.71 62.25 713.29
23 .KAT 15.96 15.96 70.63 720.16
22 . EKAT 16.12 16.12 71.50 726.25

| RVLRAT 16.25 16.25 22. 41 738.06

i 20 .KAT 16.52 16.52 85.01 747.60

| 19 .KAT 16.73 16.73 97.58 752.45
18 .KAT 16.84 16.84 98.47 756.60
175 L KAT 16.93 16.93 99.25 763.65
16 .KAT 17.09 17.09 112.39 767.72
15 .KAT 17.18 17.18 125.26 766.24
14 .KAT 17 28 17.15 125.21 261 .71
152 EAT 17.05 17.05 124.78 758.03
13 EAT 16.96 16.96 136.53 742.46
185 TKAT 16.61 16.61 145.23 695.70
10 .KAT 15.57 15.57 13719 631.00
9 .KAT 14.12 14.12 125.61 561.99
8 .KAT 12.58 12.58 99.52 480.96
7 .KAT 10.76 10.76 80.64 413.95
6 .KAT 9.26 9.26 75.85 344.64
S 5EAT 713 7.71 58.59 269.05
255 KAT 6.02 6.02 50.08 207.80
3 .KAT 4.65 4.65 46.25 134.82
2 .KAT 3.02 3.02 34.29 70.22
1XAKAT 1.57 3:32 20.22 0.00



PERDE MOMENTLERI

ae - KAT. 18 KA
1272 .89 55939.30

B EAT 17 kAT
11534 .96 4275793

hd - . KAT ; 16 ¥
18034 .84 2658.91

41 .KAT; 5 hAE
20137 .30 -29169.77

40 . KAT; 14 " JRAE;
35161 .33 -63152.03

39 .KAT; 13 EAE
44046 .41 -118718.35

S8 KAT ; 12 KXY
52672 .81 -155594.13

37 KA B EAL:
56892 .77 -195172.13

36 .KAT; 10. .KAT;
68644 .30 -223641.86

a0 KAT: G TR E;
75288 .53 = F55457 .53

B4 TKAT 8 - KEANL;
82320.81 -244389.33

33 KAT: 7 KN
83990.15 -237034 .42

32 .KAT; PR e
93239.17 -235623.70

3 RAY 5 . KAT;
96674 .10 -232325.72

30 KAYL: 4 .KAT;

100701. 56 -227909.86

29 KRTE 3 KN

100316. 56 -229459.77

23 < KXT: A

104304 .91 -229274 .88

27 . KATL; Jes RAT

104028.20 =236517 .19

7 S S -

103731 . &8

20 KAXT.

100286 .48

24 KAd

98800.62

23 S KAT

94258.83

o2 KB

89494 .45

2% KAk

81174 .84

20 EALS

7519531

19" cKAT;

65762.81



"

Ruzgar YUk Perde Momentleri (Mg) MN.m

-25.17

=25:07

55.911

58.08

59.13 1

s
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88 134 176
::03 s 87 131 [132 175 220 ::25
127 |3 86 128 [131 74 29
1 B2 8 125 [130 173 218]
s 8l 122 [129 172 7]
o . 83 19 [128 17 216],0
s B 82 16 [127 170 2155
m e L 113 ]126 169 214 .,
09 £ 80 110 [125 168 3
106 s 4 107 124 167 72|
103 B 18 104 [123 166 211
100 34 77 101 [122 165 70,
9 2 76 98 [121 ™ 209]
o |2 75 95120 163 208 ] o,
o1 31 4 92[119 162 207 | o
85 25 72 86(117 160 205 *
82 |2 T 83|16 159 20 ],
29 |27 10 80[115 158 203,
76 128 69 77|14 157 202,
73 25 68 7% [113 156 201 -
24 67 71|12 155 200
Z;) 23 66 68111 154 199 7629
“ & 65110 153 198
“ B 64 62 |109 152 1975
o 63 59 [ 108 151 196 | o
55 |2 62 56107 150 195 ]
52 18 61 531106 149 194 54
17 60 50 [105 148 193
49 ”
16 59 L7]104 147 192
:: 5 28 ad LL'E 146 191 ll"as
= L 411102 5 190
- 42
7 B ot 38101 m 189 ]
% B - 351100 w3 188]
1 54 32[99 142 187
31 .
28 |2 aJ 29(98 141 186]
% b % 26191 140 185>
2 I 51 23[96 139 164,
19 f = 2095 136 TEl
%k = 17]9% 137 182,
. L 14193 136 181],c
4 &7 11|92 135 180
» 3 L6 8 |91 134 179 192
1 2 45 5|90 133 178,
1_1_' —2'2'9- 1&.3_
787 7.87

Disey Yuklere Gore Hesap Programi

fcin Sistemin idealize Edilmis Hali.
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DUSEY YURLERE GORE CERCEVE HESABI (1-1 ARSI B YLKLEMESD)

CERCEVE BILGILERI

DUGLUN CUBLK YUKLEME SUPERFOZISYON ELASTISITE FOISSON 14Y
SAYISI SAYISI SAYISI SAYISI HODULU ORANI ADEDI
135 20 1 1 30000000, 15 0
DUGLM BILGILERI

DUGLM X ¥ s B
1 000 000 1 1 1
2 7.870 000 1 1 1
3 15.740 000 1 1 1
4 000 3.300 B S
5 7.870 3.300 g 'Y @
b 15.740 L300 g8 3
7 .000 5,400 -5 1
8 7.870 6,400 gy
K 15.740 6. 600 g .9 -3
10 000 10.930 0 0 0
1 7.870 10,950 g8 8
) 12 15.740 10,950 P8P
13 000 15,300 B Teh
14 7.870 15.300 - 3
15 15.740 13,300 A B
14 000 20,600 s e
17 7.870 20,600 g 8 B
18 15.740 20,600 S Tiod
19 000 24,950 T e
20 7.870 24,950 R oees
21 15.740 24,950 s B
2 000 29.300 G S
3 7.870 29.300 gs s
L 15.740 29.300 e Eee
5 .000 34,600 e TN
2% 7.870 34,600 S P
27 15.740 4, 500 TEN R
8 000 37,900 2=
2 7.870 37.900 B

30 15.740 37.900 A = »
3 000 41,200 8 B %
32 7.870 41.200 0 0 ]
3 15.740 41,200 g s



14
3

ME2EESEEEOSE2ECEUdE

HELSTEERYe O

IE

338

1

a3

74

7

= |

78

TeReES2EZ

000
1.870
15.740
000
7.870
15.740
000
7.870
15.740
000
1.870
13.740
000
1.870
15.740
000
7.870
15.740
000
7.870
15.740
000
7.870
15.740
000
1.870
15.740
000
7.870
15.740
000
7.870
15,740
000
1.870
15.740
000
1.870
15.740
»000
7.870
15.740
000
7,870
15,740
+000
1,870
15,740
»000
7,870
15,740
+000
1,870
15,780

-81-

44,500
44,500
44,500
47.800
47.800
47.800
31,100
31,100
31,100
34,400
34,400
34,400
37,760
37.700
37.700
a1.000
61,000
61,000
64,300
64,700
64,700
57,600
67.600
&7.600
70,900
76,900
70,900
74,200
74,200
74,200
77,500
77.5%
77,500
80.800
80.800
80,800
8‘. tm
84,100
84.100
37,400
87.400
87,400
90.700
90,700
90,700
94,000
94,000
74,000
97,300
97,300
97,300
100,600
100,600
100, 600

COC O C OO OCC T O T T OO DO TOCOTCTOOTOTOTODTOCTOCTCOCOTDOTCSTDSYSTOTYSTCOSYTODT ST o

COCOCOCOCTCCOCOTCTOTOLOTOCTCTLSLTOTTCTOCTODTOTOCDTOCYOCTOODTODTODTODOSDTCTODTOCTSCSTSTOTOSTSTODTOST S S
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37
30
91
92
S
74
33
94
97
93
39
100
101
102
103
104
103
106
167
108
1G9
110

144
til

112
113
114
113
118
117
118
119

120~

121
122
123
124
123
125
127
128
129
130
131
132
133
134
135

000
7.870
13.740
00
7.870
13,740

7.870
15.740

7.870
13.740
000
7.870
15.740
000
7.870
15.740
2000
7.870
13.780
« 00
7.870

€ Tan
Jo Y

—

7.870
13.740

7.870
13,740

7.870
15.740

7.870
13.740

7.870
15.740

7.870
15.740

7.870
15.740

7.870
15.740

-§2-

103,900
103,900
103,300
107,200
167,200
147,200
110,500
110,300
115,300
113,800
113,800
113,800
117,130
117,100
117. 100
120,400
120,400
120,400
123. 700
123,700
123.700
127,000
127,000
1273
130,300
130,300
130, 300
133,400
133,600
133,600
134,300
134,900
134,900
140,200
140,200
140, 200
143,500
143,500
143,500
144,800
144,800
144,800
150. 100
150, 1030
150,160
133. 400
153, 400
153. 400

COOCOOCOoOOoDo

<D
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CUBUK BILBILERI

CUBUK  SOL DUGUM  SAG DUGUM BOY ALAN ATALET T
1 1 4 3.300 1.09230 122300 . 000 000 <000 000
2 4 7 3.300 1.09230 122500 000 000 000 00
3 7 10 4,330 1.09250 . 122500 <000 000 000 00
4 10 13 4.330 1.09230 122500 000 000 000 < 004
3 13 14 3.300 99000 098750 000 000 000 000
b 15 19 4,330 99000 098750 <G00 000 000 <O
7 19 22 4,330 39000 098750 000 000 000 <000
8 22 23 5.300 99000 .098730 000 <000 <000 (00
9 25 2 3300 89230 081230 <000 <000 <000 000
10 28 3 3.300 89230 081250 000 <000 000 000
i 531 3 3.300 .89230 081250 000 <000 000 000
12 3 7 3,300 .89250 081250 <000 000 <000 000
i3 37 40 3.300 80000 066250 000 000 000 <000
14 40 43 3.300 . 80G00 066230 000 000 . 000 000
13 43 44 3.300 LBO00O 066230 <000 <000 000 0
14 44 43 3.300 «BOGGO 066250 . 000 <000 000 000
17 49 32 3.300 71250 032500 <000 000 <000 + 000
18 32 53 3.300 71250 052500 <000 000 000 000
19 33 38 3,300 71250 052500 000 000 000 L 000
20 38 b1 3.300 JT1230 052300 <000 <000 000 (00
21 A1 64 3.300 « 38500 039400 000 000 000 <000
2 44 &7 3.300 38500 039400 000 000 00 <000
23 &7 70 3.300 . 58300 039400 000 000 000 <000
24 70 73 3.300 . 38300 039400 000 000 000 000
25 73 74 3.300 30375 030623 000 000 000 <000
26 74 79 3 30375 030623 000 000 000 000
27 79 82 3.300 30373 030623 . 000 00 000 000
28 82 83 3,300 50375 030625 <00 000 000 « (00
29 85 28 3.300 41230 019250 <000 <000 000 + 000
30 88 91 3.300 41230 019250 000 000 000 000
i 91 94 3.300 41230 019230 000 <0 <000 000
32 74 37 3,360 41230 019230 < R RELY RV
33 97 100 3,300 + 30000 . 009000 000 000 000 <000
14 100 103 3.300 « 30000 003000 000 000 000 L 000
35 103 106 3.300 « 30000 . 009000 000 000 - 000 000
36 104 109 3.300 « 30000 009000 000 <000 000 000
37 109 112 3.300 « 20000 . 004230 . 000 000 000 000
18 112 113 3.300 « 20000 004250 000 000 000 <000
19 115 118 3.300 « 20000 . 004250 (00 000 <000 000
40 118 121 3,300 « 20000 004250 <000 000 000 000
4 121 124 3.300 . 10300 001063 <000 000 000 <000
42 124 127 3.300 10300 001063 000 . 000 .00 000
43 127 130 3,300 10300 001063 <000 000 <000 <000
44 130 133 3.300 . 10500 001063 <000 < 00 000 000
15 4 5 7.870 1.09230 006239 000 <00 000 000
34 7 8 7.870 1.09230 006230 000 000 000 000
47 10 1 7.870 1.09230 . 006230 <000 000 000 000
48 13 14 7.870 1.09230 006230 000 000 000 000
49 16 e 7.870 1.09230 006230 + 000 000 000 000
50 19 20 7.870 1.09230 006230 000 000 000 000
5t 2 23 7.870 1.09230 006230 L 000 000 000 . 000



32
33
54
33
36
37
38
39
&0
&1
62
83
&4
63
b
&7
63
89
70
71
72
73
74
73
74
77
73
79

81
82

T
-

84
83
35
87
83
89
70
91
92
93
74
93
94
97
78
99
100
101
102
103
104
103

23
28
3
34
37
40

3

49
52
55

&1
04
67
70

-
'J

76
79

83

91

74

97
100
103
108
109
112
115
118
121
124
127
130
133

i1
14
17
20
23
26

0
a7

32

8
41

47

-k

nE2LEEEG

7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
3.300
3.300
4,330
4,330
5.300
4.350
4,330
3.300

T I
ot LI

3,300
3.300
3.300
3.300
3.300
3.300
3.300
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1.09250
1.09250
1.09250
1.09250
1.09250
1.09230
1.09250
1.09250
1.09230
1.09250
1.09250
1.09230
1.09230
1.09230
1.09230
1.09250
1.09230
1.09230
1.09230
1.09230
1.09230
1.09250
1.09230
1.09250
1.09230
1.09250
1.09230
1.09250
1.09250
1.09250
1.09250
1.09250
1.09250
1.09230
1.09250
1.09250
1.09250
4.710G0
4,71000
4.710G0
4.71G00
4.71000
4,71000
4.71000
4, 71000
§.71000

A THALG
Tet L0

4.71000
4.71000
4.71000
4.71000
4.71000
4.71000
4.71000

006230
004230
006230
(04230
006230
004230
006230
(006230
006230
004230
0046270
006230
. 006230
006230
006230
006230
006230
006230
(006230
006270
004230
006230
L06230
006230
06230
006230
006230
006230
005230
. 006230
006230
004230
006230
006230
006230
006230
006230
24, 185000
24. 185000
24, 185000
24, 185000
24. 183000
24, 185000
24, 185000
24, 185000
24. 183000
24.185600
24, 185000
24, 185000
24, 185000
24, 185000
24, 185000
24, 185000

| 24.185000

00
000
000
00
]
000
000
000
000
000
0G0
000
000
000
OG0
000
L0
000
000
000
000
000
LU0
000
000
000
000
000
00
000
0G0
000
000
000
00
00
000
000
000

00

000
000
000
L 000
000
0G0
000
000
000
000
000
000
000
000
000

000
. (K'O
000

00
000
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104 33 96 3.300 4,71000 24, 185000 <000 000 000
107 34 39 3,300 4.71000 24, 183000 .00 000 . 000
108 39 62 3.300 4,71000 24, 185000 000 000 <000
109 62 b3 3.300 4,71000 24,185000 000 000 000
110 63 &3 3.300 4,71000 24, 185000 000 L 000 S0
11 68 " 3.300 4,71000 24, 185000 <00 <O . 000
112 4! 74 3,300 4,71000 24, 183000 000 000 OG0
113 74 77 3.300 471000 24,185000 . 000 L 000 Q00
114 77 80 3300 4.71000 24, 185000 RV S0 <000
113 80 83 3.300 4,71000 24, 185000 000 000 000
116 83 86 3.300 4, 71000 24, 185000 A0 2000 S0
117 B84 89 3,300 4,71000 24, 183000 (00 00 000
118 89 92 3,300 4,71000 24,185000 000 00 <050
119 ) 74 95 3.300 4.71000 24,133000 060 . 000 000
120 93 78 - 3.300 4,71000 24, 185000 000 000 000
121 98 101 3.300 4,71000 24,185000 + 000 000 (00
122 101 104 3,300 4,71000 24, 185000 000 000 00
123 104 107 3,300 4,71000 24.183000 000 000 000
124 167 110 3,300 4,71000 24, 185000 000 2000 000
125 110 113 3.300 4.71000 24, 183000 + 000 000 000
124 113 116 -3.300 4,71000 24, 183000 0G0 000 000
127 116 119 3.300 4.71000 24, 183000 <000 000 000
128 119 122 3.300 4,71000 24, 183000 000 000 . 000
129 122 123 3,300 4.71000 24, 183000 + (30 000 000
130 123 128 3.300 4,71000 24,185000 000 000 000
131 128 131 3.300 4,71000 24, 185000 060 000 000
132 131 134 3.300 471000 24, 185000 <000 . 000 000
133 3 b 7.870 1.09230 007710 000 000 000
124 8 9 7.870 1.09230 Q07710 « 000 000 000
135 i1 12 7.870 1.09230 007710 000 000 000
176 14 15 7.870 1.09230 007710 . 000 000 0
137 17 18 7.870 1.09250 007710 000 <000 L 000
128 20 21 7.870 1.09250 007710 <000 000 00
139 yid 24 7:870 1.09230 007710 000 . 000 . 000
140 24 27 7.870 1.09250 007710 « 000 000 000
141 29 30 7.870 1.09230 007710 L 000 K0 000
142 32 3 7.870 1.09230 007710 000 000 000
143 5 34 7.870 1.09230 007710 + 000 000 000
144 38 3 7.870 1.09230 007710 <000 000 (00
145 41 42 7.870 1.09230 007710 000 000 00
144 44 43 7.870 1.09230 007710 000 <000 000
147 37 48 7.870 1.09250 007710 000 000 000
143 30 5t 7.870 1.09250 007710 . 000 00 006
149 53 54 7.870 1.09230 007710 L0 000 060
150 54 57 7.870 1.09230 07710 000 000 000
151 39 80 7.870 1.09230 007710 000 <000 <000
152 42 &3 7.870 1.09230 007710 <G00 <000 000
153 55 b4 7.870 1.09250 007710 000 000 000
154 58 59 7.870 1.09230 007710 00 0 00
155 71 72 7.870 1.09230 007710 000 « 000 000
156 74 75 7.870 1.09230 007710 000 000 000
157 77 78 7.870 1.09250 007710 000 « 000 <000
158 80 al 7.870 1.09230 007710 000 <000 G0
159 83 34 7.870 1.09250 007710 L 000 000 000
150 2 a7 7.870 1.09230 07710 000 000 000

2882855888858 851
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161
162
163
164
163
156
167
168
169
170
17
172
173
174
175
176
177
178
179
180
181
182
183
184
183
184
187
188
189
199
£
192
193
194
193
194
197
198
199
200
2N
202
203
204
203
206
207
208
209
210
211
212
213
214

< -

102
105
108
881
114

e

90

94

99
102
109
108
111
114
117
120
123
126
129
132
133

12
13
18
21
2

b
&

30

36
39
42
43
48
3t
54
37
40
&3
bb
69
72
73
78
81
84
87

93

96

99
102
165
108
i1
114
117
120

7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
7.870
3.300
3.300
4,35

4.330
3.300
330
330
300
300
300
300
3.300
3.300
3.300
3,300
3.300
3.300
3.300
3,300
1.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300
3.300

w?l?ls}lfi&

3300
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1.09250,

1.09230
1.09250
109250
1.09250
1.09230
1.09230
1.09250
1.09250
1.09230
1.09230
1.09250
1.09250
1.09230
1.09250
1.09250
1.09230
1.09230
1.09250
1.09230
79000
79000
73000
39000
89250
89230
89750
39250
. B0000
80000
86000
80000
71230
71230
71230
71230
38500
38500

007710
007710
007710
Q07716
007710
07710
007710
07710
007710
07710
07710
007710
007710
07710
007710
07710
122500
122500
122500
122500
098750
098730
(987350
.(198750
L0B1230
L0B1230
081250
L0B1250
066250
066250
066230
64250
. 032300
032500
. 052500
092500
037400
033400
039400
039400
0306235
30425
L030625
030625
019250
019250
019250
019250
009000
L 009000
L 009000
004250
004250
. 004230

00
000
000

sy

000
000
000
L 000
000
000
00
000
000
000
000
. 000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000
000
000
A
000
000
000
G300
LO00
000
00
000
00
00
L 000
0
000
Ny
00
L0
000
000
00
(00
000
000
000
00
00
00
000
000
000
Y]
00
000
000
000
(00
000
000
000
000
000
000
00
000
000
000
000
000
000

000

000
00
000
KT
000
000
00
<00
L 00
000
000
L0
000
000
000
00
000
0
LG
LO00
000
000
000
00
000
000
000
00
000
00
000
000
L 000
L )
000
00
000

000
00
000
U0
000
000
00
OG0
000
000
000
000
. 000
00
000
000
000
L 000
000
000
L 000
0
L 000
000
000
000
000
000
000
L 000
000
000
L 000
000
000
000
GO0
000
000
000
000
2 000
000
L U00
000
L 000
0G0
00



216
217
218
219
220

120 123
123 124
126 129
129 132
132 135
1. YUKLEME
CUBLK ACI

45 000
34 000
47 000
i3 000
49 000
50 000
51 000
52 L000
53 .000
54 000
55 000
54 000
57 .000
58 000
39 000
50 000
61 L000
52 000
63 L 000
44 000
63 000
b L 000
&7 000
48 000
49 000
70 000
71 000
72 L000
73 000
74 000
73 000
74 L000
77 000
78 000
79 000

000

— — —
4 s ......,....._....._............._...............,........,...._.',.._.._......_.........,.|...
e
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3.300 « 20000 004250 <000 000 <000
3.300 + 10300 001063 000 <000 000
3,300 . 10360 001063 00 00 Q00
3.300 10300 001063 (0 <000 000
3.300 - 10300 001063 000 000 000
DUGUM VE CUBUK YUK BILGILERI
ql q2 P a b

30,240 30,240 o = % =
30,240 30.240 e = - %
30,240 30,240 = = = -
30,240 30,240 % - o %
30,240 30.240 = = = -
30,240 30,240 b = - =
30,240 30.240 = = = -
30.240 30,240 " - g >
30.240 30,240 - . - 5
30.240 30,240 o = = S
30,240 10.240 v o - A
30.240 30,240 = = = 4
30,240 30.240 = = - =
30,240 30,240 = = % 5t

- 30,240 30,240 " = . 3
30.240 30,240 - = - =
30,240 30.240 - % ¥ G
30,240 30.240 - * =
30.240 30.240 5 E = %
30.240 30,240 - 5 - =
30.240 30,240 o - 2 -
30,240 30.240 > = = -
30,240 30.240 s = = o5
30,240 30.240 = = % #
30,240 10.240 " = = .
30,280 30,240 = > * =
30.240 30.240 A = = 5
30.240 30.240 - = - 5
30,240 30.240 - = 2 #
30.240 30,240 - - i #
30.240 30,240 = = g =
30.240 30.240 . = = ot
30.240 30,240 - - = =
30.240 30,240 = - - -
30.240 30,240 ~ - = "
30.240 30.240 - - = 5

000
000
L 000
000
L300

(CUBLK



81
82
83
84
85
86
87
28
133
134
133
136
137
138
139
140
141
142
143
144
143
144
147
148
149
150
131
132
133
154
133
156
157
138
139
160
161
162
163
164
165
164
167
148
169
170
171
172
173
174
173
176

<000
000

000

000

000
000
000
000
W00
L000
000
000
L 000
L 000
L 000
.00
00
000
L300
000
00
000
00
000
000
000
00
00
L 000

2888388888
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30.240
30,240
30,240
30.240
30,240
30,240
30.240
30,240
44,480
44,480
44,480
44,430
44,480
44,480
44.480
44,480
44,480
44,480
44,480
44.480
44,480
44,480
44,480
44,480
44,430
44,480

14,480

44,480
44,480
44,480

44,480

44,480
44,480
44,480
44,480
44,450
44,480
44,480
44,480
44.480
44,480
44,480
44,480
44,430
44,480
44,430
44,480
44,480
44,480
44,480
44,430
44,480

30,240
30.240
30,240
30.240
30.240
30,240
30.240
30.240
44,480
44,480
44,480
44,480
44,480
44,480
43,480
44,480
44,480
44,480
44,480
44,480
44,430
44,480
44,480
44,480
44,480
44,480
33,430
44,480
44,480
44,480
44,480
44,480
44,480
44,480
44,450
44,480
44,480
44,480
44,480
44,480
44,480
44,480
44,480
44,480
44,430
44,490
44,480
44,480
44,480
44,480
44,480
44,430

-83-
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SUFERPOZISYON KATSAYILARI

YUKLEME ¢ 1

1. SUPERFDZISYON 1,000

SUFERPOZISYON

DUGLH

!

S0 00O~ O LN o Cd

i1
12
13
14
13
14

17
i

18
19
20
21
22
23
24
23
24
27

2
&

29
30
3
32

Sl C L AR

DUBLM OTELENMELERI VE DOMMESI

H
OG00000
« Q000000
< 0G000C0
. 0000134
0000188
0000238
. (000787
0000733
. Q006702
0002073
0002074
. 0002082
004084
. 0004059
0004021
007332
VAT
0007398
0010832
0010829
0010824
0014971
0014532
0014923
. 0020840
0020873
0020929
L (023065
0023062
0023057
0029533
0029631

0029626

V

Q000000

L GO000G0G
- 0004247
-. (003576
- 0004765
- 0008414
-. 0007084
-.0012534
-.0013729
-. 0011513
-. 0020437
-.0018887
-. 0015054
-.0028192
-. (0023417
-, 8021348
-.0038247
-.0030973
-, 0025600
-.0045234
-.00345154
-. 0029736
-.0034017
-.0042238
-.0034704
-. 0063180
-, 0045381
-.0037712
-. 0069307
- 0030339
-, 0040445

_ =.0075234

Q000000

D0GGG00
- 0000239
- 0000114

0000099
=. 0000340
=.(G00G229
= 0003035
- 0000319
=. 0000320
= 0000179
=.0000701
= 0000532
=. 0000270
= 0000910
= ST
=, 0000439
-, 0001029
= Q000872
= 0000437
- 0001199
-. 00010235
-, 0000753
=. 0001371
= 0001211
- 0000941
- 0001456
-.0001327
= 0001121
=. 0001573
-. 0001442
-. 0001244
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0034580
LG034380
0034381
0039912
0039905
(039895
043606
L (045406
. 00454605
0051482
(051679
00514674
L0058121
0058120
0038121
0064974
0064927
0064916
0072095
0072095
0072094
0079424
073520
0079413
. (0187458
. (087438
L (087300
0095731
0095723
L 0095711
L0104291
0104291
0104270
0113199
L0113195
0113189
0122430
0122429
0122429
0131992
0131985
0131975
0141838
0141857
0141835
0152039
0152034
0152030
0162513
L162313
0162514
0173287
0173279
0173265

-.0034162 =.0001:83
-. 0043303 = 001357
-, 0080951 - 0001348
-. 0057832 =. 0001803
-. 0046290 - 0001671
-. 0084492 -. 0001439
-. 0061821 -. 0001934
-. 0048999 =.0001784
-, 0092443 -. 0001538
- 0063644 = O00Z2038
-. 0051634 -, 0001897
-. 0098176 -. 0001680
- 0069321 -, 0002142
-. 0034192 -, 0002008
-. 0103693 - 0001803
-.0072835 =. 0002261
-. 0036673 - 0002118
=, 0109000 -. 0001886
- 0075863 =, 0002390
=, 0039077 -. 0002227
-.0114719 -. 0001576
-. 0080313 -. 0002486
-. 0061404 = 0002334
=.0120201 = 000206
-. 0083804 =, 0002383
-. 00634632 -, 0002440
-. 0125430 - 0002218
-.0087144 = 0002701
-. 0063822 = 0002343
-. 0130447 - 0002283
-.0091021 -. 0002828
-. 0067912 -. 0002548
-.0138297 -, 0002342
-. 0094714 =, 0002912
-. 0049922 -.0002749
-.0141850 -. 0002484
-.0098223 - 002999
-.0071832 -.000zZ348
-.0147129 -, 00028603
-.0101351 =. 0003104
= 0073701 - 0002944
-. 0152136 -. 0002470
-.0103208 =, 00032135
- 0073468 -, 0003039
-.0157639 - 0002746
-. 01084640 -. 0003288
-.0077152 - 0003131
-.0162833 -.00028al
-.0111910 - (003360
- UG78734 - HiR3220
-.0167723 -, 0002981
-.0114338 -. 0003466
-. 0080272 -. 0003306
-.0172310 =. 0003009



88

89

90

91

92

93

74

%

%

97

98

99
100
o1
102
103
104
105
10
107
108
109
110
11
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
3t
132
1%
134
135

Bt

018432
0184325
0184323
0173645
.0195641
0173633
0207213
0207215
0207217
0219044
0219033
0219019
0231090
.0231090
0231090
L (0243349
0243763
0243359
0253349
0235847
0233844
. 0268324
. 0268319
. 0268508
0281369
0281267
0281364
0294375
0294373
0294368
0307522
0307519
0307314
. 0320785
.0320786
0320782
0334156
0334153
0334130
0347399
.0347598
0347598
0351102
0361099
036109
0374623
0374533
0374643

CUBLK UC KUVVETLERT

-.0118439
- 00817046
-.0177548
-.0121632
-. 0083034
-.0182426
-.0124588
-. 0084318
-.0186549
=.0127462
-.0083493
-.0191119
=.0130940
-. 0084533
-.0196377
-.0134147
-, 0087583
- 0201164
=.0137027
-, 0088502
-.0205489
-. 0129604
-. 0089323
-.0209336
-.0143021
-. 0090064
-.0214479
-.01455%
=.0090703
- 0218938
-.0148333
= 0091264
-.0222738
-. 0130644
=.0091727
-. 0223891
-.0133847
-. 0092098
-.0230674
-.0156242
=.0092377
-.0234249
-.0157838
- 0092363
-, 0236629
-. 0138639
-. 0092656
-.0237822

-.0003387
-.0003389
-.0003038
- 0002433
0034469
002161
0007484
- 0003346
- 0003287
- 0003730
- 00034619
- 0003250
-.0003922
-, 0007458
0003214
0003918
003732
-.0003720
L0003933
- 0003812
-.0003317
- 0003330
- 0003868
-. 0003308
- 0004005
-. 0003919
-, 0003354
-, 0003948
- 0003954
-.00037561
- 0003932
- 0004003
- 0003311
-. 0003815
- 0004037
-. (004027
- 0003393
- 0004054
- 0004470
- 0003233
-. (004084
-.0004794
- 0003171
-. 0004038
- 0004347
- 0002500
- 0004105
-. 0005430

1



A2

{, SUPERFOZISYO
NORMAL KUVVET
K SOL DUSUM  SAG DUGLM SOL I SA6 UC
[ 1 4 4238.277  -4238.277
/ 3 7 320.777. -4120.271
3 7 10 002,952 -4002.942
i 10 i3 1886.565  -3886.365
5 13 16 3771109 -3771.109
b 14 19 3657.024 -3657.024
1 19 2 543,947  -3943.947
g 22 25 831,927 3431927
3 5 28 3321097  -3321.097
fo 28 3 211,148 -3211.148
1 3 3 302,074 -3102.074
2 4 37 2993.862  -2993.862
3 17 40 2886.479  -2884.479
f 40 83 2780.121  -2780.121
5 43 4 2674.702  -2674.702
ls 44 49 570,176 -2570.176
i 9 2 2466.562  -2466.562
i 52 55 24,026 -2364.026
B 55 58 2262.460  -2262.840
B 58 81 2161.839  -2141.839
1 81 b4 2062.135  -2062.135
/] b4 87 1963.683  -193.483
3 87 70 1866.342  -1864.342
i 70 73 1770071 -1770.071
4 73 74 1474.837 -1674.837
b 74 79 1580.851 -1520.851
] 79 2 1487.970  -1487.9790
3 82 85 1794,150 -1396.150
i) 85 83 1305363 -1305.363
) 28 1 1215.903  -1213.903
i 1 34 1127.543  -1127.543
2 9% 97 1040.211  -1040.211
1 97 100 953,940  -953.940
K 100 103 869,138  -349.138
3 103 106 795.458  -785.438
% 106 109 702.831  -702.831
¥ 109 12 821,197  -621.197
8 112 115 540,914  -540.914
5 15 18 461,683 -461.583
i 118 121 183414 -383.414
i 121 124 305.743 -305.743
0 124 127 228.663  -228.463
i 127 130 152,298  -152.298
4 130 133 76.49 - -76.49%
§ 4 5 -14,070 14,070
b 7 8 14,240  -14.240
0 10 1 -.9% 935
§ 13 14 {0,480 -10.480
8 14 17 8,008 8.008

KESME KLVVETI

SOL uC SAG IC
-33.408 33,608
-47.679 $7.077
-33.439 33.43
-34.374 14,374
-23.874 23,594
-31.902 31,902
-30.383 30.5
-22.527 22,527
-37.1561 37.181
=36.173 36,1732
~34,732 14,732
-34, 448 J4.443
-31.378 31.578
=31.703 31.703
-30.371 30,371
-30.048 10,048
-27.038 27,038
-27.147 27.147
-23.6%4 23.594
-25.493 23.493
-22.188 22.188
-22.205 22,205
-20.368 20,348
-20.041 20,041
e iy 4 17.222
-16.242 16,242
-13.205 15,205
-14,983 14,785
-11.971 11.571
-11,526 11.525
-9.776 9.775
~9.713 3.713
-5.113 5.113
=0.927 3.927
-4.312 4.312
-3.604 3.504
-1.478 1.478
-.498 .458
612 =512
2.039 2,999
1.572 -1.972
2,672 -2,672
3125 =3.125
4.257 -4.257
118,000 119.989
117,314 120,873
116,394 121.554
113.458 122,331
114,081 123.907

HOMENT
SIL U SAG UC
-26.571  -84.337
-47.487  -89.533
-59.312  -B4.147
-59.374  -30.132
-51.614  -75.022

. -81.272  -77.301
-54.934  -78.112
-50.106  -57.288
-54.286  -58.344
-51.809  -a7.362
-49.175  -53.306
-47.892  -45.787
-44,281  -59.92%
-36.091  -58.330
-43.820 -56.405
-42.397  -54.753
-38.478  -50.747
-0.212  -49.372
-3.772 -47.019
-36.885  -47.586
-32.051 -41.171
-33.428 -39.447
-30.831  -37.042
-29.282 -36.853
-25.39  -31.505
-35.753  -29.8%
-23.099  -27.077
-21.767  -27.404
-16.958 -21.214
-18.180  -19.83%
-15.278  -146.934
-14.167  -17.288

-9.016  -11.145
-9.806 -9.73
-4.982 -7.28%
-5.433 -6.399
-2.380 -2.458
-1.042 - 400
.550 1.071
2.911 3819
2.187 3,001
3.254 4,564
5.097 5.214
6.472 7.574
151.823 -159.650
149.165  -162.375
145.521  -145.984
141,765 -189.597
136,294  -174.959
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33

s

2
&3
63
4!
74
77

83

89
72
95
98
101
104
107
110
113
1186
119
122

125

128
131
134

8
11
14
17

”»
X

28
29
32
33

a

47

1315
8.057
-14.433
987
1421
.310
2.8:8
-127
1.335
.324
3.013
-.0%9
1,443
W19
3.299
-.016
1,634
532
2.83
376
1643
209
3.409
035
1.744
.058
3.405
169
1,593
708
2.119
.98
1125
1.421

- 494
1,124
428
1114
-4,285
15313450
15017, 110
14718.8%
14418.470
14115.820
13309.890
13501, 600
13150.800
12877.260
12561640
12243980
11924.420
11602.910
11279.020
10952.910
10624.780

-93-

g o
-8.037
14,4633
=957
-1.421
=510
-2.868
127

e i

-. 324
-3.013
099
-1.443

-. 194

o T
01k
-1.624

=3 08
-2.5%4
-.37a
-1.443

= 207
-3.409
=039
-1.744
-.038
-«.605
b0y
-1.37%
-.708
=239
-.788

= 56 7
-1.421
494
-1.124
-.428
-1.115
4,283
-15313. 690
-15017.110
-14718.890
-14418.470
-14115.820
-13809.890
-13501. 400
-13190.800
-12877.260
-12561. 440
-12243,930
-11924.420
-11402.910
-11279.020
-10952.710
-10424.780

113,080
112.019
110,830
109.948
109.075
108,224
107.282
106,362
103,423
104,519
103,020
102,344
101,366
100,425

99.486

98.447

97.338

76.274

SE 70
fude it

33,987
92.875
91.827
90,774
89.441
28,753
87.329
86,270
84,800
83,483
82.4641
81.434
80.282
79.231
78.27
77,469
77.081
74,361
75.800
75.4%
~20.,029
-2, 483
-19.859
-21.535
~16.264
-19.422
-18.948
-15.812
-23.571
-22.174
-21.841
-22.953
-21.762
-21.218
-20.447
-21.342

124,903
125,970
127.139
128.041
128.914
129.753
130,607
131,427
132,564
133.470
134,369
135,443
136.422
137,382
138.302
139.541
140,430
141,713

117 7L
LToeiay

144,002
145.113
145,142
147.215
148.528
149,630
150.439
151.718
153.189
134,305
135.348
154.333
157,707
138.738
159.714
160.319
160.908
161,628
162.189
161.493
20,029
26.485
19.859
21,925
16,264
19.422
18.958
15.812
23.571
22.174
21.861
22.933
21,762
21,218
20,647
21.542

132.435
128.219
123.973
120,133
115.738
113.398
110,043
106,014
102.330
99.802
93.241
90,950
87.142
33.463
79.733
74.801
70.478
£6.323

L3 197
Ui LD

97.239
32.928
18.843
44,533
39.397
33.134
31,151
26,504
20.970
16.738
12,740
J79
. 340
=330
-3.982
-6.003
'1-255
-3.540
-11.438
-1.574
2481, 115
2471.793
2483.280
2491.713
2306,003
2510.742
2312335
£310.500
2308, 5035
2499.570
2484.711
2467.917
2433, 482
2433.580
2411.070
2383.248

4

-178.979
-1583.114
-187.830
-191.349
-194.805
-198. 144
-201.451
-205.433
-209.142
-212.722
-215.240
-220.427
-224,300
-228.021
-231.4E88
-236.304
-240.910
-243.121
-243,22¢
-294.053
-238.483
-262.533
-264.747
-271.823
-275.239
-280.354
-284.442
-290.080
-294.435
-293.842
-302.804
-308,210
-312.584
-314.481
=319.222
-322.4503
-325.867
-328.25;
-326.886
2942213
-2559.851
-2949. 4648
-2983.345
-2592.224
=~2179.2h0
-2394.337
-2994.333
-2385.383
-2972,782
-2536.817
-2343.808
-2925.207
-2503. 685
-2479.267
-2436.438
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39
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113
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131
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18
21

PR EINSFLSYURLE DY HER

10294, 500
9941.847
9426.840
9289.707
8950.399
8408.070
8263.128
7915.725
7543.811
7212.874
4857.39%
6499, 404
5138.913
5775.243
5408913

040,044
4668540
4293.321
3915.348
3534700
3151.492
764,619
2375, 264
1983.435
1389834
1194,083

796,502

397,644

-20.726

I AL
Lleld

-2.607
15.737

“11:173:

1.773
11,208
-22.425
2.310
1.918
-.60h
4.250
33
1.782
-.953
4,512
. 245
1.938
¥ !

5.099

314
2.259
016
4,397
.652
2,388
=i

-94-

-10294.500
-9941.847
-9526.860
-9289.707
-8950.399
-8408.070
-8263.128
=71913.725
-7363.811
-7212.874
-6857.3%%
-6459. 406
-6138.913
-3773.243
-3408.913
-5040.044
-4568.5340
-4293.321
-1913.348
-3534.700
-3151.492
-2744.419
-2373. 265
-1983.435
-1389.834
-1194.083

-7946.502
-397.564
20,726

<AL
Lbat

2,507
=15.737
11.173
=1.775
-11.208
22,423
-2.310
-1.7918
606
-4,230
=393
-1.782
333
-4,512
=245
-1.936
J71
-5.099
=314
=2.259
=016
-4,397
-.652
-2.388
13

-20.143
-19.849
-19.023
-19.754
-18.093
-17:742
-16.349
-17.239
-13.757
-15.438
-14.704
-13.809
-13.710
-12.908
-12.003
-12.344
=9.000
=7:871
-6.806
-7.405
-3.148
-4,024
-2.384
=018
2,138
1.389
1,434
-.098
176,583

177 £87
L1 edd

178.828
180, 142
182,038
183,410
184.827
186,377
187,533
188,700
159.802
190,307
192.277
193.517
194,478
195,654
197.294
198,382
199.779
201,014
202,742
204,261
205,679
207.111
208.857
210,392
211.7%

20,143
19.867
19.023
19.754
18,093
17.742
16,349
17.239
13.757
13,438
14.704
15.809
13.710
12.904
12,005
12.544
9,000
7.871
5,304
7.403
3.158
4.024
2,384
L0l&
-2,136
-1.239
-1.4%%
.98
173.474
172,55
171,230
167,914
168, (G0
164,648
163.231
163. 481
162,523
161,337
150,233
159.151
157.781
136,341
133,380
154.203
152,752
131.474
130,278
143,042
147.315
143.797
144,378
142,947
141.201
139.454
138,241

2361.493
2331.5641
2300.494
2266.120
2232.207
2190.475
2145.982
2095.418
2048.515
1992.402
1933.943
1870.370
1508.404
1738.304
1542.4677
1382.115
1302.574
1410,133
1311.241
1208.280
1104,097
988.733
B47.209
737.033
399.021
449,257
298.299
148.442
235,048
238.744
243,935
248.929
255.417
261.868
267.379
273.497
278.183
282.799
297.138
291.435
296,784
I01.674
306.297
310,845
315,462
321.361
126,319
331.073
337.792
343.828
349,470
333,016
361.833
367.741
373.538

-2428.108
-2397.389
-2363.336
-2331.729
-2291.803
-2249. 409
-2201.207
21559
-2100,363
-2043.677
-1982,23
-1922,.229
-1833.033
-1780.142
-1701.708
-1622.374
-1331.790
-1436.318
-133.5612
-1232.4328
-1120.526
-1003.036
-873.537
~131.792
-393.031
-443.893
-293.454
-147.372
-222.833
-219.5977
-214.049
-208.438
-201.0%6
-193.909
-190.248
-184.190
-179.763
-173.204
-170.391
-156.477
-161.043
-156.193
-151.4680
-146.947
-131.219
-136.197
-131.333
~126.357 -
-119.4538
-112.774
-108.230
-102.330
-95.605
-37.633
-84.197 _
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39
42
43
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73
78
81
84
87

93
76
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103
108
481
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99
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103
108
111
114
117
120
123
126
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12
15
18
21
24
27
30

35
9
42
43
48
al
34

LS

a9
72
73
78
81
84
87

93
94

162
105
108
i1
114

5.774
043
2.435
=1,U32
b.736

- 003
2,520
308
4,332
1.144
1.892
1,354
1.387
1.287
i1
1.170
-3.944
_ 632,89
A148.422
3975.915
3804, 587
3434.774
3466.783
3300, 134
5134,703
4971.215
4308.437
4547,330
4487.074
43127.922
4170.131
4013.5615
1558.229
3704,032
353531.2468
3997197
3249.519
100,474
2953. 142
2807.3&9
25462.973
2520.011
2378.814
2239.143
2100.830
1954.129
1829.273
1695.970

1564.070

1433.769
1305.791
1179.436
1054. 615
931.394

-95-

-5.774
-.043
-2.633
1.032
-b.724

003

-2.320

o .-08

-4,332
-1.144
-1.892
-1.354
-1.287
=287

® 190

1. 170
.94
_.--5321.898
-5148.422
-3975.913
-3804., 487
-3534.776
-5446.783
-53300.134
-5134,903
=4971.219
-4808, 487
-4547.330
-4487.076
=4327.922
-4170.131
-4013,615
-3838.228
-3704.032
-1351.248
-3399.797
-3249.519
-3100.494
-2933. 162
-2807.749
~2552.9%5
-2320,011
-2378.814
-2239.143
-2100,880
-1954.129
-1829.273
-1695.970
-1564.070
-1433.7a9
-1303.791
-1179.454
-1034.415
-931.394

213.299
215.202
216.757
218.159
219.761
222.082
223.720
225241
225,847
229.129
230.733
232.159
233,354
234.813
235.921
236,732
236,130
49.269
47.993
48.929
51.336
35.798
45,973
43.199
33.992
56.417
54. 106
52.188
52.798
48,533
43,201
45,423
45,985
42.473
42,230
40,259
41.038
35.934
33.4635
33.373
28.983
28.314
29,937
25.441
20.879
20.842
18.193
19.252
12.513
12.519
3.979
9.452
5.118

134,757
134,836
133.300
131.899
130.297
127.974
126,33
124,837
123,219
120,929
119.322
117.398
116,701
113.243
114,137
113.306
113,848
-43.249
-69.993
-48,.929
-51.534
-33.7598
-46.973
-43.199
A P
-56.417
-34.104
=32.188
-32.793
-48.333
-43.201
-46.423
-44,783
-42.473
-42.230
-40.249
-41.033
-35.934
=39.635
=33.375

-3 IS4

Fd s

-28.953
-28.314
=23:931
-26.541
-20.879
-20.842
-18.193
-19.252
-12.313
-12.519

=9.979

-9.632

-3.118

379.258
186,629
392.873
398,534
404,344
413,342
420,087
426.217
432.423
441.393
443,188
434,113
439.067
404,029
471.274
473.013
474,321
70.23
130,480
118.574
119.775
104,284
113,449
107.225
100.881
104.914
78.302
73.134
93.827
84.0¢3
86.884
84.014
82.479
78.377
73.434
72.272
70.914
62,050
63.133
39.332
37,443
43.898
43.92%
44,126
44.732
14,969
36,336
32.229
31.293
20,269
22.014
17.383
15.858

L

-78.153
-70.468
-54.472
-539.103
-52.507
-43.035
-35.584
-31.204
-24.4617
-15.425
-2.778
-4.499
- 031
4.457
7.947
10,747
7.017
92.35
100,503
74,265
104,404
83.447
£88.482
89.387
79.274
81.251
£0.047
77.063
80.408
74.157
72.179
49.181
72.970
45.785
63.924
50,416
64,509
56,533
54.442
30.804
32,833
45,4680
42,30
39.453
43,134
33.932
32.242
27.809
32.238
21.022
19,300
15.347
15.995
8.267
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114
117
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132

117
120
123
126
129
132
135

810.473
491,140
373.239
435.538
341,307
227.174
113.863

-96-

-810.478
-491.1480
-373.259
-4556.358
-341.307
-227.174
-113.858

3.976
2.082
724
-.693
-1.956
=&iit2
-3.946

=3.915
=2.082
-.724
453
1.734
2.772
3.944

7.338
4.013
1.642
=716
=2.913
-4, 406
-4.004

5.763
2.835
747
~1.972
-3.540
-4.741
=7.017
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1. SUPERPOZISYON 1. G060

I i R

DUGUM OTELENHMELERI VE DONMESI

1. SUPERPOZISYON

DUGUM H V R

1 L QOO0000 L UO0000 «GOCO000

2 0000000 L GOO0G00 +OOGOG00

3 0000000 L OG00000 OGO0G00

1) - 0000034 -.0007043 - 0000240

3 «GCOGG00 - 0004823 QOOOGG

b LO0G0034 - 00607043 0000240

7 0000057 -. (013889 - GOG0217

8 LOG00000 -. 0009333 < O0GGOG0

L - Q000057 -. 00138589 0000217
10 - (0000046 -. 0022557 - Q000224
i1 L OOGO000 -. 0013455 L OO0000
12 0000004 -. 0022637 0000228
13 L 0000042 -.0031159 - QUG0O287
14 LO000000 - 00215854 L 0000000
13 -, 0000042 -.0031159 LG000287
16 - 000030 - 0042774 - 0000313
17 L 00000 -. 0028773 QOO0
18 L 000030 -.0042274 LOOUG313
1? L GOCO003 -. 0081113 - 0000251
20 20000000 -. 0034335 L O0GGI00
21 -, Q000003 -. 0051112 L G000251
22 0000031 -. 0039477 - 0000284
3 Q000000 - 0040144 «OOG0000
24 -, 0000031 -. 0039477 0000288
25 - QC00039 -. 0069782 - 0000271
2% L 0000000 -. 0045823 L GO0C00
27 0000059 -, 0067782 0000271
28 0000004 -. 0075335 - 0000228
29 0060000 -. (0050883 Q0GGGH0
30 = 0000003 -.0076333 0000228
i L 0000006 -. 0083063 - 0000214
32 0000000 -.0054844 Q000000

=, 0000003 -. 0083063 0000213

o
4



-98-

34 0000000 -, 0089372 - 0000207
35 L 0000000 -, 0058705 L 0000000
34 L 0000000 -. 0089372 0000207
37 0000012 -, 0095459 -, 0000227
3 0000000 -, 0042444 O000000
9 -, 0000011 -, 0093459 0000227
40 0000001 -, 0102005 -, (000284
a1 . 0000000 - 0068124 L OO0G000
42 C 0000000 -.0102005 0000244
43 0000006 -.0108309 - 0000234
44 L 0000000 -, 0049484 0000000
45 -, 0000003 - 0108309 0000234
44 0000000 -.0114374 -, 0000221
47 L 0000000 -.0073139 OOC0000
48 L 0000000 -.0114374 L 0000221
49 0000013 - 0120201 -, 0000244
50 0000000 -, 0076492 0000000
51 -, 0000012 -.0120201 000244
52 L 0000001 -, 0124480 -, (000243
53 L 0000000 -, 0079741 OG0
54 0000000 -, 0124480 0000268
55 L 0000004 -, 013249 -, 0000251
34 0000001 -. 0082885 OOG0000
57 -, H000003 -,01324% 0000251
38 L 0000000 -.0138253 - 0000234
59 L 0000001 -, (0085924 00000
40 0000001 -.0138253 0000234
61 0000014 -.0143753 - 0000264
42 L 0000001 -. (88834 L GOGGG00
&3 - 0000013 -.014375% 0000254
64 0000002 -.0150141 - 0000294
43 L 0000001 -.0091482 G000
b 0000000 -.0150141 0000294
& 0000007 -.0156223 - 00270
48 0000001 -. 0094400 L O000000
49 -, 0000004 - 0156223 0000270
70 0000002 -. 0162002 -, 0000243
71 L 0000001 - 0097010 000000
72 0000000 -.0162003 0000243
73 L 0000012 -.0167482 - 0000271
74 0000001 -, 0099510 L OG00000
75 -, 0000010 - 0167433 0000271
74 L 0000003 -.0173502 - 0000230
77 0000001 - 0101899 L CO0000
78 -, 0000001 -.0173503 0000290
79 . 0000008 -.0179182 -, 0000261
80 L 0000001 -.0104178 0000000
a1 -, 0000003 -.0179183 L 0000261
32 L 0000001 -.0184527 - 0000229
a3 0000001 - 0106344 Q00000
84 L 0000001 -.0184328 0000229
85 L 0000015 -, 0189541 -, 0000273
86 L 0000001 -.0108397 L 0000000
87 =,0000013 -.0189542 0000273

o 0000003 -.0195254 -, 0000321



89
70
91
92
93
94
93
94
97
98

100
101
102
103
104
105
104
107
108
109
110
11
112
13
114
115
115
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
133

-99-

<G000001
000000
< G000002
= 0000003
000001
0000002
000017
. 000002
= 0000013
Q000004
« 0000002
000000
000009
0000002
= 0000004
0000003
0000002
-. 0000001
0000011
L 0000002
=, 0000008
0000007
0000002
= 0000002
<QOO0007
Q000003
=, 0000002
000009
000003
-, 0000004
=, 0000001
L 0000003
Q006007
L (000008
L 000000
= Q000002
< 0000003
0000003
Q000001
0000008
0000003
=, (000001
= 0000016
0000003
0000023

-.0110337
-.0195263
-.0200592
-.0112161
-.0200374
-.0205532
-, 0113870
-.0203533
-.0210087
-.0115462
-, 0210089
-.0213829
-.0116937
-.0215831
-.0221099
-.0118294
-, 0221060
-.0225784
-, 0119531
-.0225785
-, 0230010
-.0120647
-.0230011
-.0235611
-.0121442
-.0233512
-.0240487
-.0122515
-.0240438
-.0244849
-, 0123263
-, 0244650
-.0248103
-.0123891
-.0248106
-.0253356
-.0124392
-.0253357
-.0257282
-.0124769
-.0257284
-.0259898
-.0125020
-.(259899
-.0281213
-, 0125145
-.0261214

0000060
0000320
= G000270
L 0000000
0000270

.......

0000221
-, 0000297

nnnnn

0000359
-, 0000243
0000249
-, 0000173
0000173
- 0000153
0000000

A

.......

0000116
0000211
0000000
0000211

.....

-, 0000313
0001363

.....

0001383
0001873
< 0000000
0001673
0001822
AU00000
-.0001822
000274
«QGG0000
-. 0002748
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CUBUK UC KUVVETLERI

1. SUPERFOZISYON

NORMAL KUVVET KESHE KUWWETI MOMENT

0BK  SOL DUGLM  SAG DUGLM SOL UC  SAB LC SOL UC  SAB LT L UC SA6 U
! t 3 6994885  -4994.885 -55.391 35.391 -64.594  -118.09
2 ' 7 4799.856  -6799.85 -78.418 73,513 -132.288 127,15
3 7 10 8403.979  -b405.97% -54,974 54,974 118,794 -120.39
! 10 13 413,639 -4413.439 -57.273 57.273 119,453 -129.48
5 13 16 4222.872  -46222.872 -39.724 39.724 -103.793 -106.74
E 16 19 074,420 -6074.420 -32.395 §2.395 117,547 -110.37
7 19 2 47,616 -5347.614 -50. 264 50.264 107,590 -111.06
8 2 5 3662.540  -5442,540 -37.415 37.415 -39.982  -98.31
7 2 b 5479.33  -5479.336 -51,834 51.8%4 -105.225  -98.82
10 8 3 5297.636  -53297.436 -59.354 59.534 -39.185  -I.%4
1 3| 34 117,385 -5117.385 -57.247 §7.247 -35.065  -93.83
2 4 37 4938.489  -4933.489 -57.344 57.344 93,172 -94.06
3 37 40 475094  -4740.9% -52.544 52.544 -35.518  -87.87
T 40 3 4583.110  -4385.110 -52.259 52.2599 -87.008  -85.43
13 43 4 4410,305  -4410.805 -50.099 50,093 63430 -81.39
ls 1 49 4237.959  -4237.999 -50.124  50.124 -81.288  -34.12
iy 9 52 4064.532  -8066.352 -45.081 45.081 -73.243  -75.52
1 52 55 3596.930  -3896.930 -44,827 44,327 74,768 -T3.18
9 55 B /IR -3728.522 -42.471 2471 -70.894  -69.26
» 58 b1 I962.411  -3362.411 -42,476 12,674 43,906 71,92
it 3 44 397,443 -3397.443 -37.088  37.088 60,117 -62.27
2 b4 47 234,539 -3234.539 -16.474 16,474 61,432 -59.59
a b7 70 073,518 -3073.518 -33.989 13,589 -56.872  -55.%9
4 70 73 J14.272 2918272 -33.416 33.416 -54.333 -55.93
5 73 76 2756734 -2756.734 - -28.648 28.443 46,747 -41.79
% 76 79 2601.342  -2601.342 -27.721 27.721 35,542 -44.93
7 79 82 2447810 -2447.810 -24.982 24,982 -32,109  -40.33
i 82 5] 229,020 -2296.020 -24.956 24954 -39.968  -42.41
bl 85 ] 2146.001  -2145.001 -19.130 19.130 -10.730 <339
B a8 9t 1998.262  -1998.262 -18.588 18,428 LT3 -29.95
i 91 9% 1852.400  -1852,400 -15.774 15.774 -26.892  -35.16
n 94 97 1708.273  -1708.273 -15.366 15,346 -25.009  -.33
b 97 100 1365.971 1565971 -9.720 9.720 -15.48  -16.62
# 100 103 1426.274  -1426.274 ~3.000 2,000 -15.7%  -13.95
5 103 106 1288.507 -1288.507 -6.305 6,305 -11.089 9,77
% 106 109 1152.565 -1152.563 -4.98 4,924 -3.2%  -3.1s
7 109 12 1018.388  -1018.398 -1.572 1.572 -1.016 -2.17,
) 12 113 596,582  -886.582 419 -.419 026 1.3
) 13 18 756,661 ~756.661 2307 -.307 3.440 417
\ 118 121 428,473 -628.473 5.042 -5.082 7.152 ?.43
i 121 124 501,230  -501.230 3.305 -3.305 3,632 8,27
2 124 127 78779 -374.T79 5.329 -5.329 8.493 909
g 127 130 209.455  -249.643 6,141 -6.141 3.938 10.27:
4 130 133 125.552  -125.552 8.0%4 -8.036 12.345 .17

/
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4

7
10
13
14
19
22
25

2
o

3l

i ¢
>

-
B

40
43
44
4
32
33
38
&l
64
a7
70
73
74
79
82
83
88
91
94
97
100
103
108
109
112
113
118
121
124
127
130
133

i1
14
17

23
26
29

3

8
11
14
17
20
23
26
29
32

B
o

“
R

4
34
37
30
33
34

=
o

LY
63

3!
74
77

84
89

73
98
101
104
107
110
113
116
119
122
123
128
131
134
3
8
11
14
17
20
23
26

32

-23.228
23.642
=2:297
17.349

-12.4671

2.131
12.850
-24.419
2.280
2.207
-.097
4,799
283
2.140
=025
3.042
L2534
2:.555

-, 203
5.588
412
2.487
374
4,748
926
2.739
016
3.8346
442
2.914
-.092
5.147

W 120
2.4694
1.320
I.414
1.991
1.888
2.73%
-1.737
2.024
812
1.893
-8.0346
20651.170
20233.900
19354.330
19451.720
19043, 940
19633.320
18221,820
17804.630
17383.640
16959.750

-101-

3.228
3.642
2.297
-17.549
12.471
~Zd3l
-12.830
24,419
-2.280
-2.307
097
-4,799
-.285
-2.160
0z
-3.042
~sd08
-2.356
203
-3.388
-.412
-2.4687
-.574
-4,758
-.926
it
=015
-5.836
-.442
-2.914
092

-5, 147
=720
-2.694
-1.320
-2.414
-1.991
-1.888
-2.735

P 54
-2.024
-.812
-1.893
8.036
-20651.170
-20253.900
-19854.330
-19431.720
-19045.940
-18435.520
-18221.820
-17804. 530
-17383.440
-146359.760

[ S O |

195.027
193.874
192,340
190,767
188.453
184,805
185.063
183. 147
181.711
180,276
178.902
177.534
175.844
174,311
172.854
17192
169.4614
168,014
166,308
164,374
142,878
161,020
159,264
137.317
153.408
153,535
151.797
150.012
147.751
145,348
144,139
142,305
139.714
137.734
135.939
134,185
131.807
129.913
128.183
127.248
126.443
125,121
124,109
125,330

000

000

000

000

000

198,630
199.783
201.317
202,870
205,203
206.833
203.392
210.510
211.947
213,331
214,752
214.124
217.811
219.344
220,803
222,253
224.044
223.642
227.151
228,524
230,780
232.518
234.393
234,141
218.243
240.122
241.8s1
243,545
243,906
247.789
249.518
231.3533
253,944
233.904
237.718
2539.473
261.851
263.744
265.474
256,409
267,209
268.536
269.543
263.107

000

000

000

000

000

000

000

288

250,381
243.910
239.845
233.478
224.293
217.963
211.042
203.340
198.014
192,404
187.022
181.380
174,883
143,681
163,134
157.7a3
150.294
144,034
138.147
132.043
123.704
115.470
109,624
102.584
94,332
87.048
80,300
73.149
64,112
56,830
30.191
42.779
32313
24.981
18,043
11.183
2.144
-4.778
-11.326
-14.118
-14.747
-19.080
-22.622
-14.172
013
014
014
013
013
014
017
.018
019
020

-450,

-264.°
-269.
=273,
-281.!
-290.:
-296.1
=303
=311.]
=315
-322.1
-328.1

=
-3

-340.(
-3a.(
-331.t
-397.%
-164.4
=370.%
-376.8
-382.]
-390.9
=598
-403.2
~412.(
-420.3
-427.1
~434.3
-441,

1 Led N

-437.
-464.8
-471.8
-431.8
-489.9
-497.2
-304.1
-313.8
-321.8
-328.9
-533.4
-339.1
-545.2
-343.8
-346.7
=0
=0
=0
=0
=0
=0
=0
=0
=0
=0



100
101
102
103
104
105
10A
107
108
109
1o
1
12
13
14
15
14
17
118
19
120
12t
12
123
124
125
1%
127
128
19
130
13t
132
153
134
135
1%
137
133
139
140
1
142
3
144
145
144
W
143
19
15
151
12
I3

R
35
8
41
4
47
50
53
34
5
82
&3
43
7
74
77

83
86
89
72
73
79
101
104
107
110
113
114
119
122
123
128
131

1
14
17

23
26
29
32
5]
I8
41

47
33
39

&2
63

101
104
167
110
113
11&
119
122
123
128
131
134

12
i3
18
21
24
27
30

39
42
45

3l
34
37

16332.940
16103.410
13671170
13233.330
14794,820
14333.230
13910.730
13462.390
13011.380
12357.190
12099.870
11638.320
11173.030
10704340
10232.080
9733, 600
9273.394
8791.461
304,485
7812.433
73146.938
4818.003
5315.323
3807.613
5293.903
4780.480
4261.321
3737.908
3210.501
2679.511
2144.557
1612.297
1078.162
336.143
-23.228
23.642
“2: 297
17.349
-12.671
.13
12.830
-24.419
2.280
2.307
=097
4.799
285
2.180
=023
5.042
2
2,336
=205
5.388
A2

-102-

-146332.740
-16103.410
-15671.170
-13233.530
-14794.830
-14333.230
-13910.730
-13462.390
-13011.380
-12357.19)
-12099.870
-11538.320
-11173.030
-10704.360
-10232.G80
-9733.600
-9273.394
-B771.661
-8304.486
-7812.433
-73146.938
-6318.003
-4313.323
-3807.5613
-5293.703
-4730,480
-4261.521
-3737.908
-3210.501
-2679.311
-2146.697
-1612.297
-1073.162
-536. 143
23.228
-23.542
2.297
-17.549
12.671
-2.131
-12.830
24.419
-2.280
-2.307
97
-4.799
-.285
-2.1a0
023
-3.042
=24
-2.356
205
-3.588
-.412

000
000
000
000
<G00
<000
000
000
000
000
000
000
000
00
(00
000
000
000
000
000
000
<000
000
<000
000
000
000
000
000
Q00
000
000
000
000
198.630
199.783
201,317
202.8%
205.205
206,833
208.392
210,510
211.947
213.381
214,736
216,124
217.811
219.345
220.803
222,265
224,044
235.841
227.131
238,084
230.780

000
000
LOU0
000
000
000
000
L0060
000
0G0
000
00
000
000
00
000
000
000
000
00
00
000
L300
000
000
00
L (00
000
000
000
MY
000
000
000
193.027
123.374
192,340
130,757
188.433
184,805
185.0465
133.147
181.711
180,278
178.902
177.534
173.845
174,311
172.854
171.392
159.514
168.014
156.307
124,974
152.878

021
022
023
024
025
026
027
028
029
030
O3
032
032
032
032
03t
030
.028
027
Ni7)
022
013
016
014
013
Ot
009
.08
005
04
003
002
001
001
254,397
249,144
273.170
281.182
230,212
295.851
303,622
3212
315.993
322.574
328,107
55433
40,015
345,093
131,385
357.348
123,475
370813
375.803
J|2.74
390,301

-.|
-“
e |
-.‘
-1
-1
-
=l
-
|
*i
A |
-{
=f
-
|
-230.3
-245.3
-233.5
-233.4
-224.2
-217.3
=211
~23.3
-138.9
-132.4&
~187.%
-18t.%
-174.8¢
~1a3. 3
-1a3. 18
-3
-1
-148.45
13814
-132.¢
~123. 70



154
133
156
157
158
139
160
161
162
163
154
1563
164
167
1468
169
170
i
172
173
174
173
174
177
178
177
180
181
182
183
184
185
186
187
188
189
194
191
192
193
194
155
194
197
198
139
200
1
02
203
204
03
204
07

68
71
77
80
83
84
89

2
<

95

78
101
104
107
110
13
iié
119
122
123
128
131
134

12
13
18
21
24
27
30
3
Ia
19

74
o

43
48
3t
34
37
&0
83

a9
72
73
78
81
84
87

73

49

i
&

73
78
81
84
87
90
93
94
99
102
1G3
108
11
114
117
120
123
126
129
132

133

"
“~

13
13
21
24
27
30
b
39
42
43
48
3t
34
37
&0
a3

a9
72

78
at
84
87
70
93
95

2.587
574
4.768
926
2.739
016
3.838
442
2.914
=092
8,147
J20
2,694
1.320
3.413
1.991
i.g83
2.735
-1.737
2.024
812
1.893
-8.036
£994.870
6799.341
5603.963
&413.623
5222.847
4034.417
3847.610
J462.349
3479.391
3297.877
5117.401
4938.304
4740,960
4385.122
4410.822
4237.%a1
4044.367
1896.940
3728.935
3562.440
3397.464
3234.603
3073.384
2914.317
2756.792
2601.404
2447.832
2294.048
2145,038
1798.288
1832.423

-103-

-2.687
-.374
-4,768
=926
-2.739
-.014
-5.836
-.442
-2.914
092
-5.147
-.720
-2.674
-1.320
=3.413
-1.991
-1.888
=2.735
1.737
-2.024
-.812
-1.893
8.0%4
-4994.570
-5799.841
-5405.943
-6413.625
-6222.847
-5034.417
-5847.510
-5462.349
-5479.391
-3297.677
-5117.401
-4338.304
-4760.940
-4385.122
-4410.822
-4237.951
-406b.347
-3896.940
-3728.933
~3362. 440
-3397.454
-3234.403
-3073.584
-2914,317
-2756.792
-2801.404
-2447.852
-2296.066
-2144.038
-1998.288
-1852.423

232.528
234.394
235,141
238.250
240,122
241,841
243,445
243,906
247.789
249.519
251.33
233.944
293,904
297.719
259.473
261.851
253.744
265.474
266,409
267.20%
268,337
269.548
268,107
33.391
78.418
54.974
57.273
39.724
52.395
50.263
37.415
51,874
39.554
57.247
57.344
52.543
52.259
50,099
50.124
43,082
44,827
42.471
§2.4678
37.088
I8.475
33.999
s
28.448
27.72
24,982
24,954
19.130
18,438
15.774

161.020
139.244
157.517
155.408
18558
131,794
150.012
147.751
143.843
144,139
142,304
139.713
137.753
133.939
134,184
131.808
129.913
128.183
127.248
124.448
125.121
124,109
125.330
-53.3%1
-78.418
-34.975
57.213
-39.724
-52.396
-50.255
-37.413
-51.834
~57.554
-57.247
-57.344
-52.543
92,299
-50.099
-50.124
-43.082
-44,32

-42,471
-42.574
-37.088
-36.4675
-33.989
-33.444
-28.448
-27.721
-24.982
-24.944
-19.130
-18.488
-15.774

378.288
403,251
412.070
420,314
427.748

24703
441.595
430,333
437.910
464,839
471.584
481.563
489.303
437.268
304,193
313.871
521.828
328.914
333.482

539.128

543.261
543,581
345.789
54,594
132.286
118.735
119.433
193.793
117.548
107,530
79.942
105,223
59.187
95.043
93.172
83.519
B7.003
83.431
81.288
73.243
74.748
70.894
58,904
80,117
61.432
56.872
4,332
45,747
45,342
42.109
39.948
0730
2
26,891

-115
-109
-102
-74,
-87
-89,
=13
-4,
e
=20
-4z
]
-24
-18,
=4,
=2
4,
ik
14,
14,
17,
.7
i4,
118.
127,
120.
129,
106,
110,
111,
8.
78.
7.
93.
36.
87.
83.
B1.
4.
19
73
59,
e
&2,
by

-

47.
44,

30.:
42,
L
7.
23,



08
n
il
il
12
A3
A4
A5
it
07
218
29
0

94

99
102
103
108
{1
114
117
120
123
126
129
132

39
102
1G5
108
11
114
17
120
123
126
129
132
133

1/08.274
1365.571
1425, 263
1288. 302
1132.354
1018.374
886,573
736,637
228.475
301.233
374.783
249.4653
123.531

-104-

-1708.274
-1565.971
-1426.263
-1283.502
-1132.554
-10i8.374
-886.373
~736.557
-628.475
-501.233
-374.783
-249.656
-125.351

15.340
9.71%
B.979
6.303
4,983
1.372
-.420

-2.307

-3.042

-3.305

-3.329

-6.141

-8.0%a

-13.886
.19
-B.999
-5, 303
-4.583
-1.372

.420
2,307
3.042
3.303
3.329
£.141

8.036

23.028
13.443
13.743
11.023
8.285
3.013
-.024
-3.440
-7.152
-4.532
-3.4%4
-9.988
-12.345

27



- 108~

(111-111 AKSI G YUKLEMESI)

YUKLEME @ 1

1. SUFERFOIISYON @ 1,060

S4-Nb € L-AR

DliGUM OTELENMELERI VE DONMESI .

1. SUPERPOZISYON

DUGUM H Vv R
1 L O000000 0000000 D000
2 L 0000000 0000000 OOOGG00
3 L 0000000 L 0000000 00000
4 -, 0000056 - 00607113 - 0000242
3 000000 -.0004872 000000
) 0600034 - 0007115 0000242
7 Q000057 -. 0014031 - 0000213
8 0000000 -, (009551 « 000050
7 -, 0000037 - 0014031 0000219
10 - 0000006 -.0022888 - 0000229
11 - 0000000 -. 0013825 000000
12 (000004 -. 00228868 0000229
13 000043 -, 0031487 - 0000290
14 (000000 -.0021873 000000
15 -, 0000043 -.0031487 0000230
16 -, 0000031 -. (042705 - 0000317
17 RELLLEEY - 0079091 OGG0000
18 000031 - G042703 LOG00317
19 GO00005 -. 00515634 -. 0000263
20 QG0000 -. 0034887 L OOO0000
21 -, 0000005 -. 0051534 0000253
22 0000031 -, 0060284 - 0000289
23 0000000 -, 0040534 « OOO0G000
24 - 0000031 -. 0060285 L 0000289
23 -, 0000039 - 0070494 - 0000274
25 L QG00000 - 0047300 OG00000
27 L 0000039 -. 0070494 0000274
28 0000004 - 0077314 -, 0000230
9 Q000000 -. 0051401 LO00GH00
30 =, 00000035 -.0077314 000230

3t Q000006 -.0083912 -. 0000218



-106-

« 0000000
=. 0000005
0000000
< Q000000

=, 0000011
. Q000001
< GO00000
0000000
. (000006 -
L Q000000

= 000003
< 0000000
< 0000000
0000000
0000013
L 0000000

=. 0000012
. 0000001
« 0000000
L 000GO00
. D000004
L G000001

=, 0000003
L G000000
0000001
060001
0000014
L (000001

= 0000013
000002
0000001
+ GO0G000
L 0000007
L 0000001

=, 0000006
. 0000002
L G000001
L 0000000
LO000013
L 0000001

-, 0000011
L 0000003
« 0000001

=, 0000001
0000008
0000001

= 0000005
0000001
L 00000
+ 0000001
0000016
0000001

-, 0033403
-.0083312

- = 0090283

=, 0039303
-. 0090283
- 0096432
-, 0063102
-. 0096432
-.0103043
=, (065300
-, 0103043

. = 0009414

-. 007039
- 0109414
-.0115540
-.0073885
-, 0115540
-, 0121427
- 0077272
-, 0121427
- 0127789
-, 0080354
- 0127749
-.0133847
-, 0083730
-, 0133847
-, 0139682
- 0084800
-, 0139863
-.0145218
- 0089752
-.0145219
-.0151672
- 0092417
- 0151472
-. 0157814
-, 0095343
-, 0157814
- 0153654
-, 0097999
-, 0163433
-, 0169190
-.0100524
-, 0169150
-.0175271
-, 0102978
-.0175272
- 0131009
-, 0105240
-, 0181010
-, 0186409
-, 0107478
-, 0184410
-. 0191474
-, 0109502

L 0000000
0000218
-, 0000209
000000
L 0000209
- 0000229
L 0000000
000229
- (000243
000000
0000249
0000000
00023
- 0000223
L O000000
0000223
-. 0000247
» O00G000
. 0000247
-.0000271
0000000
0000271
-. 0000254
« Q000000
0000254
- 0000237
00000
0000237
- 0000249
0000249
- 0000299
L OGOGGO0
(000299

= 0000273

000273
- 0000251
GOGO000
0000251
- 3000274
L O000000
00274
- 0000293
o DGT0000
0000292
- 0000253
0000000
0000263
- 000231
000231
- 0000275
L GO00H000



87
88

89

30

91

92

93

94

93

94

97

78

99
160
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
114
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
124
135

-107-

= 0000013
0000003
0000001
« QOO0000
0000009
0000002

-, 0000005
0000001
000002
0000002
000017
L0000002

= (000013
LGO00004
0000002
L DO0GO00
0000009
0000002

-, 0000004
L 0000003
0000002

- 0000001
LG00011

0000002

-, 0000004
0000007
000002

-. 0000002
L GO00007
0000003

=, Q000002
0000009
000003

= 0000004

-, 0000001
0000003
O0O0007
0000008
000003

= 0000002
Q000003
L0G0003
L 0000001
0000008
Q000003

=, 0000001

- 0000014
0000003
0000023

- 0191475
-.0197255
-.0111462
-.01972346
-.0202638
-.0113303
- 0202639
-.0207628
=. 0113031
-.0207529
=.0212230
- 0115640
=.0212231
-.0218030
-.0118130
-.0218031
-.0223313
- 0119300
-.0223314
-. 0228084
- 01207439
-. 0228087
-.0232355
-.0121877
-.0232338
-.0238013
-. 0122883
-.0238014
-. 0242939
-.01237454
-. 0242940
-.0247143
-.0124522
-.0247144
- 0250635
-.0125154
-.0230436
-.0233939

- = 0123660

-. 0233940
-.0257904
-. 0126041
- 0259907
-. 0262548
-. 0126293
-. (262349
-. 0263877
-.01Z26421
-.0263878

0000276

- 000324

OH2T3

- 0000223
0000223
-.0006290
0000290
- (000362
0000362
-. 0600252
0000252
-, 4000175

.....

0000174
-, 0000167
GOGGG00
0000147
-, 0000057

- 0000117
0000213

.....

<O001377
«DOCC000
= 0001377
(001670
= 0001670
01841
-.0001341
00027394

- 0002794



1. SUPERPOZISYON

-108-

CUBLK UC KUWVETLERI

NORMAL KUVVET

GEK  SOL DUGUM  SAG DUGLM SOL UC SRS UC
{ 1 4 7066.204  -7044.204
2 4 7 4343186 -2249,18%
3 7 10 5473333 -4673.333
4 10 13 5479.031  -4479.031
5 13 14 6286.319  -5286.319
b 14 19 46095.947  -4095.947
7 19 22 5907.233  -5907.233
3 22 25 5720,278  -5720.278
3 5 2 5535.252 -5335.252
10 28 3 5351.673  -5351.473
1 3 4 5149.563  -5149.543
12 3 37 4999.83% -4988.83
13 37 40 4809500  -4309.500
i 40 43 31,858  -4431.558
15 3 a4 4455.778  -4455.778
16 7 9 4281,162  -4281.142
17 49 52 4108.007  -4108.007
18 52 55 3936.671  -3936.671
19 55 =8 I766.943  -3766.943
» 58 61 1593.739  -3598.739
2 81 54 432,081  -3432.081
2 44 47 3267.526 -3247.52
3 57 70 3104.852  -3104.852
4 70 73 2943,985 -2943.985
a 73 74 7784.847 -2784.847
1 74 79 2627.863  -2427.863
a 79 a2 2472774 -2472.774
a 82 85 9.433  -2319.433
8 83 ) 2147.879 -2147.879
o 83 91 018,435 -2018.439
bt 91 94 1871.283 -1871.283
R 94 97 1725.69¢  -1725.4%4
3 97 100 1581.938  -1331.938
H 100 103 1440.818  -1440.818
5 103 106 1301.686  -1301.688
) 106 109 1164316 -1163.318
7 109 12 1028.773  -1028.773
3 12 115 895.819  -895.819
3 115 118 750,380 -764,780
N 118 121 £34.882  -674.882
i 121 124 506,341 -506,341
2 124 127 378,602 378,602
g 127 130 252,212 -252.212
4 130 133 126,832  -126,3W2
5 4 5 23,464 23,464

KESHME KUWETI

SOL UC SAe T
-33.934 33.935
-79.320 79.320
-35.337 33.337
-37.857 37.837
-40.129 40,129
-32.930 32,930
-50.777 30.777
-37.79% 37,794
-62.464 62,4464
-60. 141 60,161
-37.831 37.831
-37.928 37.928
-33.080 33.080
-32.792 32,792
-30.610 30,410
-30.433 30.633
-43.341 43.341
-43.284 43.284
-42.904 42,904
-43.111 43.111
-37.455 37.455
-37.050 37,030
-34.334 .33
-33.736 33.734
-28.940 28.940
-28.004 28.004
~25.237 23.237
-20.220 23.220
-19.323 19.325
-18.879 18.879
-15.933 13.935
-16.028 16.028
-9.819 9.819
-9.091 9.091
-6.370 8.370
-3.036 5.038
-1.588 1.383
424 -.424
2.3 -2.331
5.093 -3.093
3.338 -3.338
3.783 -3.383
6,203 -6.203
8.118 -3.118
197.015 200,435

AOHMENT
S0L UC SR5 UC
-63.394, -119.300
Lot , “litod
-119.965 -121.620
-120.671  -131.008
-104.851  -107.834
-118.746  -111.458
-108.687  -112.133
-101.501 -99.318
-104.297 -99.833
-100.198 -78.374
-95.034 -94.507
-74.122 -37.042
-84.390 -88.774
-87.891 -36.322
-54.281 -82.731
-82.117 -34.973
-73.989 ~7h.294
-73.330 -73.9G8
-71.617 -69.947
-6%.609 -72.637
-50.730 -62.909
-52.038 -4, 206
-37.451 -33.837
-34.887 -36.309
-47.224 -48.277
-47.014 -43.397
-42.339 -43.743
-40,3735 -42.832
-31.043 -32.730
-32.036 -30. 253
-27.164 -35.419
-25.284 -27.609
-13.404 -18.793
-13.508 -14.095
-11.141 -9.879
-3.370 -8.2%
-3.047 -2.1%4
025 .32
3.473 .28
7.235 .38
1.6879 .38
3.330 LR L
10.0% LU
12.471 W
FaY AL SR Y S



BRI IR LI TR E IR H RN EE®

L
10
13
14
19
22
23
28
3
14
37
40

45
47
32
33
38
&l
a4
&7
70
73
74
79
82
83
88
91
74
97
100
103
104
109
112
113
118
121
124
127
130
133

i1
14
17

23
24

.

8
11
14
17

20

-
o

26
29
32
33

41

47
30
33

39
62
63

7
74
¥4
80
33

92

93
101
104
167
110
113
116
119
122
125
128
131
134

11
14
17

23
26

32

23.883
-2.320
17.728
12.301
2,153
12.981
-24.648
2,303
2.330
-.098
4,848
.288
2,132
=025
3.094
<257
2.380
=207
3.645
A7
2.714
.380
4,817
938
2,767
017
3.893
447
2.944
-.093
4,210
727
2.722
1,333
3.448
2.012
1.907
2,763
-1.785
2.045
.820
1.914
-8.118
20841.730
20440, 410
20056.780
19650, 050
19240, 140
18825.530
18447620
17986. 180
17340.890
17132.670
14701.500

-23.883
2.320
-17.728
12.801
-2.1%%
-12.981
24,668
-2.303
-2.330
.98
-4,848
-.288
-2.182
025
-5.094
<20t
-2.380
207
-5.6435
-.417
-2.714
-.380
-4,817
-.936
-2.767
=017
-5.895

-. 347
-2.944
093
-6.210
=727
-2.722
-1.333
-3.448
-2.012
-1.907
-2.743
$:790
-2,045
-.820
-1.914
8.118
-20861.730
-20440,410
~200356.780
-19450, 030
-19240, 140
-18825.530
-18407.4620
-179846. 180
-17360.890
-17132.470
-146701.500

-109-

195.85¢
174,301
192,712
190,374
188.709
186.952
183.013
183.363
182,114
180.725
179,344
177.5639
175.088
174,514
173,140
171.343
169.729
158,204
166,536
154,338
142,661
160.288
139,123
156.992
133, 101
133,344
131.342
142,238
147,334
145,409
143,736
141.133
139.158
137.325
133.533
133,150
131.238
129.490
128.346
127.737
126.397
125.373
125,830

000

LG00

L000

00

000

000

000

000

Q00
l‘m
000

201.820
203,370
204,939
207.297
208,962
210,719
212.636
214,108
219.557
216,945
218.32
220,032
221.583
223.055
224.531
26,328
227.742
229.447
231,015
233.133
233.010
236,783
238,548
240,679
242,570
244,327
246,129
248.413
230,314
252,042
233.914
236,333
258.513
260,344
262,118
744,321
254,433
268,181
269.124
269.934
271.2734
272.297
270.841
000
000
000
OG0
000
000
000
000
000
000
000

248.417
242,291
233.839
226.380
220.185
213.194
203.613
200,033
194,367
188,929
183.432
174,584
170,403
154,343
138.948
151.824
143.325
139.574
133.389
124.948
117.657
110,744
103,733

93.294

27.933

81.119

73.8935

54,763

57.429

30.703

43.215

32,702
23.236
18,247
11.297
2,148
-4.846
-11.441
-14.262
-14.918
-19.274
-22.833
-14.317
013
013
013
014
013
014
017
.018
019
020
021

-2
o7
-284.0¢
-58.X
-299.8
-304.71
-314. 3
-320.Z
-39
-351.4
-334.8]
-343. 4k
-349.64:
-30. 41
~361. 1
-363.1%
-374.5¢
-380, 44
-336.4¢
-394.8¢
-402.
-439,
-414,
-424.35
-432. 1%
-439.10
-445.0¢
-454.94
-4462.5i
-449.55
-475. 49
-485.7¢
-494, 89
-502.33
-509.33
91981
=321
-534.30
-338.97
-544.42
-330.82
-533.28
-552. 3¢

-.01

-.01

.01

=01

-.01

=01

-.01

-.01

-.02

=0

~42

@

L pa e
o &



134
135
13
157
138
139
160
161
182
183
154
183
186
167
168
169
{70
imn
{72
i3
174
173
174
177
178
n

181
132
183
184
18
184
a7
158
e}
150
19
172
193
1%
19
1%
157
198
it
Xa
a0
0
0
4
3

w

80

69
72
73
73
81
g4
87
g0
93
94
39
102
103
108
11
114
117
120
123
124
129
132
133

12
15
13
21

2
&

27

K
B

39
42
43
48
3t
34
37
50

49
72
=
78
1
g4
87
30
93
95

2.714
380
4.817
934
2.747
017
3.895
447
2.944
-.093
6,209
T2
272
1.333
3.448
2.012
1.907
2.763
-1.799
2.045
.820
1.914
-8.118
7066.189
6849.173
6673.320
5479.020
4286.314
4093.947
5907.235
5720.285
3535.261
3351.689
5169.579
4988:851
4809.499
4631.889
4433.793
4281. 144
4108.037
3936.703
3756.936
3598.741
3432.103
3267.373
J104.922
2944,035
2784.904
2627.923
2472.817
2319.471
2167.924
2018. 669
1871.313
1725.693

~1%%~

=2.714
-.350
-4.817
-.934
=2.767
=017
-5.893
-.447
-2.944
093
-6.209
=32l
i
-1.333
-3.443
-2.012
-1.907
=2.763
1.735
-2.043
-.820
=174
8.118
-7056.189
-6867.173
-5573.320
-4479.020
-4286.314
-6095.947
-5907.233
-5720.283
-5533. 261
-3331.4689
-3149.579
-4988. 851
-4809.499
-4431.847
-4433.793
-4281.164
-4108.037
-3934.703
-3756.936
-3398. 761
-3432.103
-3267.573
-3104.922
-2944,075
-2734.904
-2627.923
-2472.817
-2319.471
-2167.924
-2018.4689
-1871.313
-1725.693

235,010
236,783
238.348
240,679
242,571
244,727
246,130
248,414
230,318
232,063
233.916
236,533
238.313
260,345
262.119
264,321
266,433
268.181
269.125
259.934
271.275
272,297
270.341
35.938
79.420
33.337
37.837
30,129
32.930
30.777
37.79%
62,453
&0, 161
37.831
37.928
33.080
32.792
30,4610
30,4633
43.541
43,264
42,904
43.112
37,464
37,030
34,338
754
28,940
28,004
23.237
23.220
19.323
18.878
13.934
16.028

162,541
160,523
139.123
136.992
135.101
153.344
191.542
149,257
147,333
143,509
143,735
141.138
139.133
137,385
33.332
133.130
131.278
129.490
128.543
127,737
125,394
125.374
126.830
-39.936
=79.420
-33.337
-37.857
-40.129
=32.930
-30.777
-37.794
-562.453
=50, 161
-37.831
-57.928
-53.080
=52.792
-30.610
-50.633
-43.341
-43.234
-42.5904
-43.112
-37.454
=37.030
-34.334
-33.7%
-28.940
-28.004
~23.231
-23.220
=19.325
-18.878
-13.934
-16.028

402,349
409.393
416,271
424,599
82 127
433,135
445,078
434.944
352.373
459.59
476,698
485,781
494,898
902.339
309.334
S19.411
527.149
334.307
338.921
544,425
330.821
339.286
352,354
53.354
133.4634
119.955
120,671
104,851
118.744
108,437
101,002
106.298
100,193
35,034
4,122
84,391
87.892
84,281
82.117
73.990
79.531
71.617
£3.409
40,730
62.039
37.431
54287
47.224
47.014
42.338
40,373
31,043
32.033
27.163
25.283

o B B C I - = Bl

|
St et () s Geh pen e

SO e PO O B s e e )
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...
e Sl S

2

121.4:
131,
107.8:
1. &
112.15
i %
99.8]
9%..3
94,8¢
§7.04
83.77
86.3:
82.3
84.97
7h. 25
73.9¢
89.94
72,63
62,30
40,20
33:85
34,30
43,27
43.37
30.74
42,89
3272
30.26
29,414
27,8600



W
il
m
m
13
14
213
piL]
m
18
it}

99
102
103
168
11
114
117
120
123
124
129
132

102
103
108
111
114
117
120
123
126
129
132
135

1581.938
1440,803
1301, 647
1164.317
1028.754
893.610
764,371
£34.883
306,343
378.604
232,203
125,830

-112-

-1581.938
-1440,803
-1301.447
-1164.317
-1028.754
-893.510
-764.371
-414,885
-506.3435
-378. 5604
-292.203
-126.830

9.818
7.091
6.369
3.034
1.588
=424
-2.331
-3.093
-3.339
-3.383
-5.204
-8.118

-9.818
-9.091
-6, 349
-5.034
-1.388
424
2.331
3.093
9.5
5.383
5.204
8.118

13.405
15,504
11.141
8.370
3.044
-.027
-3.475
-7.22
-4,579
-8.380
-10.099
-12.472

16, 75"
14,09
9.87i

2.19
-1.37
4.2t
-3.58
-3.18

-10.78
-14.31



-113-
(1-1 AKST Q VUKLEMESH)

YUKLEME ¢ 1

{. SUPERPOIISYON ¢  1.0G00

SONUCLAR

DUGUM OTELENMELERI VE DONMESI

1. SUFERFOZISYON
DUBLM H v R

1 « QOOG0G0 Q000000 UGG

2 L GO00000 L QOGO000 « COOG000

3 LGO00000 « G00O0000 OO0

4 0000182 -. 000199 - 0006189

3 0000198 - 0002157 = 0020

5 0000232 - 0004402 000027

7 L G000809 - 0003935 - 0000303

8 000793 - (004273 - 0000241

9 0000738 - 0008584 = 0000108
10 (002185 - G006417 = GO00467
il 0002185 - (007006 = 406
12 L0002190 -. 0014172 - 0000242
13 5 0004784 -. (008825 = O000ATT
14 0004273 - 0009583 = 0000541
13 L 0004247 - 0019303 -.GG00378
14 0007730 - 0011964 - 0000848
17 007740 -, 0012877 - 0000754
18 L0G07778 - 026462 -, 564
19 L0011400 -, 0014451 = 0991
20 L0011399 -, 0015442 - 000913
21 0011396 -, 0032003 - 0000753
22 0015743 -. 0015879 - 00011561
23 0015738 - 0017943 - 021077
24 0015720 - 0037780 = 000301
5 0021953 - 0019730 - 0001347
26 0021971 - 0020934 - 0001273
27 L 0022008 -. 0043725 = 0001100
28 0026378 -.0021634 - 0001462
29 0026377 -.0022748 -.0001396
30 L 0026373 -, 0047969 -.0001254
k{1 L 0031186 -, 0023474 -. 0001578
12 0031184 -.0024518 -. 0001518

“ 'ml ‘ol », mn 'omlml



-114-

0036391
0036330
0036392
0041995
0041793
. 0041984
0047783
00475928
0047988
0034375
03437

0054372
0061143
0061147
0051149
0063307
(068303
0068295
0073828
0073378
0073837
0083749
0083747
(0083744
0092024
0092023
0092027
0100670
0100247
0100538
0109586
0109587
0109666
L 0119020
01190138
JO115013
0128714
0128715
0128715
0138732
0138749
0138741
0149113
0149112
0149111
0159778
0139796
0159792
0170793
170792
0170794
.01820%4
0182090
0182081

=. 0023230 - 0001697
-. 0026243 -. 0001678
-. 0035044 = 0001307
-.002a943 -.0004817
-.0027923 -. 0001738
-. 0059877 -, Q061609
-. 0028804 - 0001946
-. 0029357 -. 0001877
= 0064003 -.0001720
-. 0030575 =, 0002033
-. 0031147 - 0001994
- 0047979 =.0001844
-.0032279 = 0002172
-. 0032630 - 0002111
-. 0071806 = 0001769
-.0033915 -. 0002288
-. 0034187 - 0002226
-. 00753436 = 0002063
-, 0033676 -, 0002414
= 0033437 =. 0002341
-. 0079434 - 0002163
= 0037363 = 0002320
=.0037041 = 0002433
-. 0083237 -. 0002286
-. 0038974 = 0002627
-. 0038397 = 000Z564
-, 0086502 -, 0002408
-. 0040316 = 0002738
-. 0039704 - 0002474
- 0090385 -, 0002489
-. 0042304 - 0002838
-. 0040753 =. 0007781
-.0094434 =, (002380
-. 0043006 - 0002933
-. 0042181 - 002837
-. 0058291 = 0002679
-. 0043622 = 0002033
-.G043343 =, 0002990
-.0101938 - 000Z316
-. 0047154 - 3002133
-. 0044450 = 0003091
-. 0105438 -. 0002574
-. (048835 = 0003260
-. 0043327 = 0003190
-.0109262 = 0002979
-. 0030422 -. 0003345
-. 0045343 - 0003286
-.0112872 = 0003091
-. 0651913 -. 0003431
- 0047509 = 4003377
-.0118272 = 00035
-.0033313 -.0003521
-. (0484235 - 0003469
- 0119441 -.0003247



8 -

89
90
a1

o9
T4

g3
94
95
g4
5
98
99
100
101
102
103
104
103
106
107
108
109
110
i
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

1384

0193681 -, 0054912
0193681 -, (0049291
0193681 -.01232104
. 0205335 -, 5400
209353 © -, 0050104
. 205548 -. 0126496
0217696 -, 0057779
0217693 - 0050867
0217657 -. 0129642
0230097 -, 0059051
0230094 -, 0051577
0230082 -, 0132543
0242739 -, 0050654
0242738 - 0052235
0242739 - 0136200
0255615 - 0062115
0255614 -, 0052840
. 0235609 - 0139531
(1268707 - 0063434
. 0268705 - 0053392
0268705 -. 0142539
. 0281997 - 0064618
L0ZB1996 -, 0053870
0281988 -.0145228
0295473 -, (00b6186
0295471 -, 0054334
0295470 -. 01487590
L0309114 -, 0067352
0309113 -, 0054724
0309110 -. 0151850
(1322905 -, 0068719
0322902 -, 0055059
0322901 - 0154532
0336815 -, 0063650
L0336B19 - 0055338
L0336B15 -. 0156722
(350844 - 0071168
L (350842 -, 0055962
. 0350840 -, 0160043
0364548 - 0072273
(1364948 -, 0035730
L 1364947 -, 0162525
L0379115 - 0073010
0379113 -, 0055843
0379112 -. 0164177
L 0393303 -. 0073382
0393314 -, 0055879
. 0393318 -. 0165003

- 0003623
-. 0003556
- 0003297
-. 0003690
-, 0003540
L 0003409
0003759
0003719
. (003525
-, 0003832
- 0003796
-, 0003520
-, 0003912
- (00ZE6E

1 U |

!
=
‘:;1

. 0003749
0003935
-. 00034638
-, 0003995
- 0003399
0003756
-. 0004021
L O0D40S7
- 0003747
0004010
- 0004110
= 0003770
= 0004012
-. 0004158
0003930
-, 0004040
- 0004197
-, (004055
-. 0003913
-, (004235
-. 0004053
. 0003550
- 0004244
0004309
-. 0003501
-, 0004285
- 0004547
- (003497
=, 0004300
- 0004478
=, 0003041
-, 0004307
-, 0004545



1. SUPERPOZISYON

CUBUK UC KUVVETLERI

-116-

NORMAL KUVVET

KESHE KUVVETI

WBK  SOL DUBUM  SAG DUSUM S0L UC  3AG uC
{ 1 3 1982.243  -1982.243
2 1 7 1975859  -1925.249
3 7 10 1849.838  -1849.838
4 10 13 1814.275 -1814.275
5 13 14 1739.188  -1759.188
b 14 19 1704811 -1704.811
7 19 22 1650.936  -1630.934
3 22 2 1597.638  -1397.432
9 25 2 1544.988  -1344.988
10 28 3 1492.791  -1492.791
i 3 4 1441,056  -1441,036
2 k7 37 1389.781  -1389.781
13 37 40 1338.950 -1338.930
14 40 43 1238.465 -1288.5443
13 43 34 1238.882 -1238.882
1 14 49 1189.583 -1189.383
17 49 52 1140.778  -1140.778
8 52 55 1092.542  -1092.542
19 55 53 1044835  -1044.535
) 58 A1 397.638  -997.473
2 51 54 550,944  -930.944
2 54 &7 904.905  -904.%03
3 &7 70 859,440  -859.440
4 70 73 814,593  -814.593
& 73 75 770.2713  -770.275
5 74 79 726,611  -726.611
/i 79 82 483,542  -4B83.342
8 82 85 641,038 -441.038
3 85 8 599.080  -399.080
B 28 71 557.803  -337.803
i 1 94 517.109  -517.109
b 74 37 875,966  -475.956
B 97 100 437.356  -437.336
bt 100 103 398.457  -398.497
3 103 106 350,140 -340.140
% 104 109 122,378 -322.378
7 109 112 285.079  -285.079
3 112 113 248,372  -248.372
k) 115 118 212,205 -212.205
¥ 118 121 176,330 -176.550
i 121 124 141,045  -141,045
2 124 127 105.512  -105.512
g 127 130 70,339 -70.359
“ 130 13 35.513 -33.513
] 4 5 -6.697 6.697

SOL e 545 UC
-16.083 16,065
-22.751 22,788
-15.993 15.993
-16.138 14.138
-11.206 11,204
-15.132 15.132
-14.453 14.453
-10.447 10,447
-17.163 17.163
-14.873 15,373
-16.137 16,137
-15.722 15.722
-14.343 14,343
-14,489 14,489
-13.791 13.791
-13,344 13.344
-11.93% 11,938
-12,034 12,034
-11.279 11.279
-10.891 10,891
-9,349 9,749
-9.378 3.378
-8.534 B.534
-8.045 8.043
-6.759 5,759
-6.517 5.517
-3.708 5.708
-5.257 5.257
-1.869 1.849
=3.707 3.707
-2.894 2.894
-2.408 2.408
-1.229 1.229
-.859 359
-.149 149
583 -.383
954 - 544
1.726 -1.72%
2.151 -2.151
3.352 -1.352
1.825 -1.825
2.428 -2.628
2.789 -2.789
3.622 -3.622
56.374 57.349

MOHENT
S0L uc SAB
-3.410 -47.6
-24.%00 -30.2
-20.939 -43.4
-20.704 -47. 4
-17.924 -41. &
-23.123 =427t
-19.879 -42.%
-17.373 =381
-19.814 -36.8:
-19.236 -36. %
-17.847 =33.40
-17.077 -34.8C
-13.907 -31.42
=17.128 =30.489
-15. 900 -29.61
-13.034 -29.04
-13.714 =23.67
-14.774 -24.91
-13.495 -23.72
-12.674 =232
-11.140 -19.77
-12.023 -18.92
-10.372 o
~A.6%1 -14.87
-8.191 -14.11
-8.363 -13.14
=7.030 -11.801
-6.139 -i1. 18
-4,510 -8.15
-4.944 -7.28
-3.359 =3.99!
-2.478 =9.248
-1.370 -2.484
-1.118 -1.718
132 =623
1,159 JH
1.343 1.532
2.835 2.840
3.637 3.433
3.039 6.024
2,651 1,361
4,289 4.384
4.397 §4.303
3.535 a.415
72.303 -76.334



7
10

b ¢
-

14
19

¥ 4
<

23
2
£
s,
)

14

-
P

30
43
45
49
32
33
38
&1
&4
b7
70

73

76
79
82
83
83
71
74
97
160
103
108
109
112
113
118
121
124
127
130
133

11
14
17
20
23
26
29
32

8
11
14

el
i

20
23
25
29

32
(74

35
8
4
4
47
50
53
54

&2
45
&8
71
74
77
80
83
86
39
92
35
73
101
104
107
110
113
116
119
122
125
128
131
134

i1
14
17
20
23
24
29
32

5.748

- 145
4,932
-3.926
479
1,985
-4,4%%
289
73
.43
1.383

- 143
703
430
1.435

-, 08
J42
377
1.528
-.017
.B41
491
1.292
226
.814
.447
1.393
144
.823
444
1.181
.352
694
718
L340
769
.453
1.225
-1.553
829
162
L8472
-3.538
9234.688
9057934
8878.224
8497. 161
8514.742
8330.325
8144.479
7957, 111
7748.085
7577.800
7384.303

7=

-5.768
145
-4.932
3.926
=679
-3.9835
6,495
-.289
=736
-.418
~{,383
143

<. 03
-.430
-1.433
.84
=742
=377
-1,528
017
-.841
-.491

g Bl
-.226
-.814
-.447
~£.393

-. 144
-4823

-. 456
~{.181
=302
-.694
-.718

-. 340
-.759
-.433
=1.225
1.933
-.829

- 162
-.842
3.528
-9234.488
-90537.956
-8378.224
-B497. 161
-8514.742
-8330,323
-2144.479
-7937. 111
-7768.085
-7577.800
-7384,303

56,031
55.562
55.087
54,376
53.3%
53.298
52,469
52.198
51,736
51,279
50,830
50287
49,78
49,295
18,812
43.235
47,709
47.19
46,49
46,035
45,444
14,872
44,315
43,661
43,070
42,504
41,955
4277
40,494
40,140
39,611
38,900
38.318
37,766
37,300
36,706
36,167
35,657
35.505
35.533
35.151
.84
35.513

-22.382

-29.943

22,206

-24.033

-18.09%

-21.783

-21.242

-17.637

-26.404

-25.091

-24.558

57.5%0
35,140
38.4634
39. 345
39.868
50,424
61,053
61.523
41.983
62,442
62,391
43,433
63.734
04,427
24,510
63,485
56,013
b4.328
67.031
67.687
68,277
63,843

L3 AN
wieTUY

70,040
70,5632
71.218
71.747
72.445
73.027
73.382
74.110
74.821
73.404
75,955
75.421
77.015
77.534
78.045
78.214
78.189
78.370
78.874
78.209
22,382
29.943
22.206
24,033
18.0%
21.743
21.242
17.637
26,404
23.091
24,558

That/1
67.314
£7.422
54,370
62,382
40,365
gl
36.080
34.273
52.480
30.712
45,350
44,590
44,553
42,752
49,448
I8.412
315.402
24,409
31199
29.438
21k ?
23.870
22.477
20.173
17.964
13.802
13.100
10,347
8.4%0
4.619
3.802
1.583
-.344

=g 2
-4.457
-6.300
-8.477
-3.084
-7.630
-8.982
-10.141
-6.416
2610, 400
2399.013
2511.283
2519.801
2074.4699
2638.710
2639.947
2637.359
2634.295
2423.318
24607.303

s
=1
-81,
-84.
-84,
-83,
=70,
=95
-4,
=96,
=78,
=109,
-102,
-104,
-1i4,
-108.
-110,
=112,
-114.
~117.!
-119,
-121.

197 |
iinta!

-12h.;
-128.,
-130.¢

7
et D

21330
-138.(
-140.:
-142.7
-145.1
24474¢
-143.7
g 18
=154.1
=135.3
-138.3
3 by B
-160.2
-161.3
-143.1
-161.5
-2584.2
-2477.8
-2707.8i
=2724.3
-2730.4!
-2733.4
=2732.3
7 A A
=2721.4%
=2704. 4!
-2633.51



100
101
102
103
1
103
16
07
108
I
110
i1
112
113
114
113
116
17
118
119
b
vl
122
133
124
¥l
126
v
18
13
130
3
132
13
8
13
1%
137
18
4]
140
L}
12
143
144
143
4
17
148
iE5]
{3
it
1R
133

551
18
41
44
47
30
33
36
39
62
&3

71
74
4
80
83

89

92

93

78
101
104
107
110
113
114
119
122
123
128
131

i1
14
17

23
Zh
29
32
i3
8
#H
4
7

3

39
&2

-

38
4
4
47
50

4
o0

39
62

1
74
77
80

T
3.5

86
89
92
93
78
101
104
107
110
113
114
119
122
125
128
B3

134

12
15
18
21
24
27
30
33
B
9
42
43

3l

37
a0

7193, 408
6999.763
£804.437
6607.810
6409.934
5210.803
&010,208
3808.171
3604.338
3400.224
3193.711
4383.740
4775.203
4343, 153
4352.258
4137.812
3921.884
3704.378
J485.030
3263.975
3041, 443
2817.294
25%0.877
2362801
2133.093
1901.5819
1648.332
1433, 363
119,708
959,335
720,533
480,406
239.901
-14.238
14.506

o
10,843
-7.606
1.190
7.612
-15.380
1.704
1.281
-.582
2913
296
1.182
=3550

3. 101
A9
1.310
-.708
3.546

.,

-118=-

-7193.608
-5799.75635
-6304.437
-6607.810
-6407,754
-6210,803
-6010G.208
-53808.171
-3404.,838
-5400.224
-5193:{771
-4985.740
-4774.203
-4363.133
-4352.268
-4137.812
-3921.884
-3704.378
-1483.030
-31263.974
-3041.443
-2817.2%
-2370.877
-2362.801
-2133.0935
-1901.819
-1548.382
-1433.3485
-1196.5708
-999.333
-720.333
-480,404
-233.501
14.238
-14.506
1.973
-10,863
7,406
-1.190
YR
15.380
-1.704
-1.281
.582

b H LT

- V8
-1.182
330
1
=19
-1.310
708
-3.546
=208

-23.904
-24.420
-23.808
-23.302
-24.798
=22.7119
-22.534
-22.032
25112
-20.866
-20.217
-18.958
-20. 107
-18.481
-18.079
-17.230
-18.274
-15.982
-14.529
-14.078
-14.847
-11.167
-10.4625
10,222
-9.922
-4.784
3950
-4.033
-3.948
1947
028
=02

b i
121.381
172,044
122,508
123.801
125.089
125,998
125.54)
127.370
128,735
129.509
130.234
130,944
131,849
132.584
131,443
134,219
133,157
136.011
135.791
137.602

138745

22,032
23.112
20,85
20.217
18.928
20.107
18.4581
13.079
17.230
13.274
13.982
14,529
14.478
14.847
11,1487
19.623
16,222
9.922
5.734
3.735
4,033
3.9453
-1.917
-.028
029
1.221
119.244
117.717
115,324
115.336
114,529
113,583
112,633
111.8%0
11117
110.391
133,658
108,757
107,937
147,180
104,404
103.438
104,514
103,833
103,023
101,380

2588.423
2972.629
2330.381
2525.880
2497.721
2471.889
2833.32
Z403.208
2357.910
2331.847
2287.882
2241.200
2188.038
2136.936
2073.002
2016.932
1951.413
1884.118
1813.408
1733. 4687
1650. 448
1358. 292
1471.329
1369.403
12563.370
1157.083
1035.988
911.541
ThZZ
£35.992
474.477
313,565
136,742
151.581
154,271
167,518
171.001
175,041
179.6%7
183,370
187.423
190,335
193.575
195.448
199,286
202,821
205,035
209,058
212,050
213.747
219.092
222.192
225,303
229.730

-2673.92
-2633.03
-2629.34
-2602,31
-2577.87
-2346.97.
-2315. 74
-2477.38
-2444, 03
-2401.97.
-2334.83
-2303, 84
-2234.42
-2198. 441
-2178.13
=2073.60¢
-2010.63
-1938.48:
-1852.Z21¢
-1731.54%
-1740.79]
-1406. 009
-1507.624
-1402. 661
-1298.23¢
-1179.83¢0
-1057.123
-923.200
-786.493
-530.609
-474.734
=314, 152
-140,703
-133.174
-130, 804
-147.191
-143,343
-138.447
-134,949
-131.209
-127.154
-124,249
=121, 22
-118,383
-115. 441
-111.874
-lvd.a78
-103.713
-102. 4803
-78.840
-35.34
-32.511
-89.231
-54. 584



134
15
15
i

138
13
180
16l
102
183
164
163
15
187
183
19
170
in
11
73
174
173
178
i
I8
n
10
181
182
183
184
183
184
187
18
159
19
191
152
193
154
155
1%
157
198
1%
a0
0
.
103
04

oy
!

48
7
74

4

80

I8

69
72
73
73
81
54
a7
30
93
96
99
102
103
108
i1
114
117
120
123
126
129
132
133

12
13
13
21
24

-
rA

30

39
42
43
48
al
34
A7
&0
a3
b4
49
72

75

i

78
a1

87
93

35
39

1,310
-.149
3.039
407
1.5613
=720
4,129
=072
1.823
-1.019
4,932
-.162
1.743
-.048
3.538
508
1.342
543
1.778
T4
364
630
-1.781
4372.22
4232.979
4134.396
4014.481
1899.839
3784.328
1669.697
3356.014
1443.337
3331.437
3220343
3109.931
3000, 2
2891.533
2783.608
2676.423
2570.014
2464.337
2359.940
2236.114
2153.095
2031.208
1950.332

250 Ta4

1UUVI -

1731.336
1633.513
1356. 682
1440.780
1345.867
1272.230
1179.4623
1087.933

-119+

-1.310
.149
-3.059
-.407
-1.613
720
-4.128
072
-1.825
1.019
-4,982
182
-1.748
.(48
-3.338
-.408

~§. 342
-.643
=},778
=745

-. 364
-.650
1.781
-4372.224
~4292.979
-4134.394
-4016.481
-3899.859
-3784.328
-34669.497
-3356.014
-3443.357
-3331.457
-3220.343
-3109.951
-3000,288
-2891.533
-2783.404
-2476.423
-2570.014
-2444,559
-2359.949
-2256.114
-2153.095
-2051.208

-1930.332
-185n T34

b et

-1751.334
-1633.513
-1356.632
-1450.780
-1343.847
-1272.230
-1179.423
-1087.933

139.748
140,578
141,624
142,781
143,794
144,714
143,708
145,988
148,013
148.937
150,024
151,614
152.707
133,700
134,331
156,441
137.318
138.439
159,383
150,398
161,334
151,384
161.707
33.838
48.115
33.609
33.584
24.721
32.328
31.138
23.526
39.106
37,403
Ja.121
8,710
33.800
33,504
32.322
32.382
23.778
29.584
28.279
28.992
23,457
23.230
23.742

T 28N

—— e

20,829
20,423
18,813
19.517
15.407
15.473
13,4644
14, 666

100,873
99.747
79.002
57.844
94,831
a1
94.917
93,637
92,507
91.589
90,4601
87.009
87.718
85.925
83.794
84,185
83.107
82.157
81.242
80,028
719.291
78.741
78.719

-33.838

-43.114

-33.609

-33.584

-24.721

7 Y

-31.138

-23.526

-39.104

-37.403

-36.121

-36.710

-33.800

-33.304

<. 1D
Wiy dade

-32.882
-29.778
-29.334
-28.27

-28.992
-25.457
-25.230
-23.742
=238
-20.829
-20.423
-18.813
-19.517
-13.407
~13.473
-13.644
-14.868

21T 73
Lrdelad

237.43a
241.083
243,504
249,637
233.321
257.097
2562.018
256,134
269.574
273.914
279.504
284,405
288,473
252737
298.975
03,343
307.4%1
31134
316,454
319.998
322,503
322.373
52.5%01
74.344
84.143
87.1&0
73.913
3.337
77.679
73.440
73.918
71.115
48,909
58,094
62.413
42,748
40,5584
39.918
34.014
54.386
32,301
31,450
§3.230
43.727
43.379

Tt s

) ) 1 | |
whoen er

I N - &
Dom N S I S | [ |
EBEJdYe =

1 |
S s
+ 0
o=

-40.08

83
£4.43
80,03
47.43
a0 11
57.29
57.76
31.24
S0, 15
52.31
30.2%
33.04
49,12
47.81
45.79%¢
48,57,
44,Z5}
43,04,
40.92!
43,38
38.75¢
37.3%
34.95%
&8
31.58;
30,4601
27.848
30, 97¢
24,585
23,37
20,484
24.28¢
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4,
19
3.
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m 99
102
105
v 13 108
' 1t
i 114
o 17
_‘; 123
126
9 129

102
105
108
1t
14
17
120
123
126
123
132

-120~--

997,334 -357.334
908.320  -908.320
820,400  -820.400
733469 -733.469
b47.874  -bA7.874 0

563.494  -3A3.494

480.393  -480.393

398228 - W3 223 1. 000

316,981 34, * 1%
234,951 %
157,660 - 1124

78.917

K

R
A
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17.407
14,311
13.337
7.634
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4.799
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(11-11 AKSI § YUKLEMESD

YUKLEME i

1. SUPERPOZISYON :  1.000

SGNUCLAR

DUSUM DTELENMELERI VE DONMESI

1. SUPERFOZISYON
DUGLIM E v R
! 0000000 0000000 0000000
2 0000000 0000000 0000000
3 000000 0000000 000000
3 - 0000040 - 0004991 - 0000170
5 0000600 -, 0007418 L 0000000
5 0000040 - 0004991 0000170
7 0000040 - 0009844 - 0000134
8 0000000 -, 0006771 0000000
3 -, 0000040 - 0009344 0000154
10 - 0000004 -, 0016057 - 0000160
1 000000 -.0011102 0000000
12 0000004 -, 0016057 0000140
13 0000030 - 0022090 - 0000203
14 0000000 -, 0015746 0000000
15 -, 0000030 -, 0022090 0000203
16 -.0000022 -, (029940 - 0000222
i7 AR - (020409 OO0
18 0000022 - 002990 0000222
19 0000004 -, 0076224 - 0000185
20 0000000 -, 0024475 L OO00000
21 - 0000004 -.0036224 0000135
2 0000022 -, 0042294 -, 0000203
3 0000000 -. 0028451 0000000
2 -, 0000022 -, 0042294 0000203
2 - 0000041 -, 0049456 - 0000152
% 0000000 -.0033184 0000000
2 L 0000042 -, 0049436 0000192
b 0000004 -, 0054242 -, 0000162
9 0000000 -, 0036061 0000000
10 -, 0000004 -.0054242 0000162
i 0000004 - 0053869 -, 0000153



-122-

32 L Q000000 -. 0038869 OO000G0
3 - Q000004 -.05886% L0000133
3 OG0OG000 - 0063339 -.0000147
K4} «GOOOG00 - 00414605 OGO000
38 L GOGO000 -. 00463339 000147
3 Q00008 - (0467533 - 0000161
38 L GO00G00 - G04427G +Q00O0G0
3% - (O0Co08 - 0047633 LD000141
40 L OOG0001 -.0072293 -. 0000173
41 G000 - 0044364 LOO0G0G0
4z L GO00G00 -.0072293 000173
43 00004 -. (075751 - 00001656
43 OO0O0000 -.0043385 + GONGOG0
43 = GOGOG03 - 0076761 0001463
45 0000000 - 0081039 - 0000138
47 L GOGGGG0 -.0031833 L OGO0000
43 O000000 -.00B1039 000156
43 L GOGOG0T -.0083189 - 0000173
30 L (000000 -.0054211 L Q000G
3l - (000008 -. 0083189 LG000173
32 LOG00001 -, 0089438 = 0000190
33 L COOGGG0 -. 0054314 RV RV
54 000000 - (89538 000190
33 L GU00004 - 0093302 -.0000178
34 L GUOG000 -.(058742 R
g7 - 00004 -, 0093902 0000173
o8 0000000 -.0097982 - 0000166
39 OOOOG00 -, 0060894 L D0000G0
50 L OG0E001 -, 0097982 0000145
&1 000010 -.0101880 -.0000138
42 L G000GR0 -. 0052974 « GOGOOG0
&3 = (000007 -.01G1880 0000138
54 - 0000001 - 01046407 - 0000210
43 LOOG000 L - 0044977 000000
54 L 000000 -, 0105408 0000210
&7 L Q000003 -.0110718 - 0000192
53 0000001 -, 0056903 LOQ0OGH0
&7 -, GO0G004 -.0110718 L0000192
70 0000002 -.0114814 - 0000176
71 LO0CO00L -. 0068752 GEOGGO0
72 LOG000C0 -.0114814 LOU00174
73 L O000009 -.0118497 = 0000192
74 0000001 C o -.0070524 L 0000000
73 = QR00007 -.0118498 0000172
74 0000002 -.0122954 - 0000203
77 0000001 -.0072218 L G000000
78 - 0000001 -.0122944 000205
79 G000 -. 0124789 - 0000183
g0 0000001 -. 0073833 0000000
a1 - 0000008 -, 0126390 0000185
a2 0000001 - 0130778 - 0000162
p S - 073363 GHARI
84 LO000001 -.0130778 0000162
25 LO00001 L - 0134331 = 0000193

b L 000001 -.0074823 + 0000000



87
83
89
90
71
92
93
74
93
74
97
78

100
1ot
102
103
104
103
104
107
108
109
110
11
112
113
114
113
114
117
118
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121
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124
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126
127
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132
133
134
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-123~

-, 000009
0000002
000001
0000000
0000006

-, (000004
L0000001
0000001
0000001
0000601

-, 0000009
0000003
0000001
L GO0GG0O0
0000006
0000001

-, 0000003
0000004
0000602

-, 0000001
0000007
L 0000002

-, Q000004
0000005
0000002

-, 0000002
0000005
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0000007
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- 000001
0000002
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L 0000004
0000002
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-. 0134332
-.0138387
- 0078197
-.0138387
- 0142143
-. 0079491
-.0142144
-. 0145664
-. 0080702
-. 0143445
-. 0148892
-. 0081830
-.0148893
-.0152962
- 0082373
-.01529563
-. 0134648
-.0083837
-, 136649
-. 01560017
-.0084713
- 0160017
-.0163012
-. (083505
-. 0153012
-. 01646781
- G0B6210
-. 0164982
-. 0170437
-. 0084829
-. 0170478
-.0173387
-. 0087350
-.0173387
-.01738%
-. 0087803
-. 0173837
-.0179538
-.0088139
-.0179358
-. 3182740
-. (088424
-.0182341
-. 0134194
-, 2088504
-.0184193
-.0185126
-. (0884592
-.01685127
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=
=
=
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0000254
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= 0000130
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- 0000366
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« HO00GG0
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- 0001291
0001742
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= 0001942



1. SUPERFOZISYON

CBUK  SOL DUSLM  SAG DUGLM
1 ! 4
2 § 7
3 7 10
4 10 13
5 13 14
- 14 19
7 19 2
3 2 5
9 25 23
10 28 3t
i 3 34
12 34 37
13 37 40
14 a0 a3
15 43 T
i Ty 49
17 49 52
18 52 55
19 55 58
0 38 51
2 a1 54
7, &4 47
3 57 70
b 70 73
3 73 74
2% 75 79
7 79 82
i 82 85
bl 85 28
» &8 3t
bl 9 94
R 94 97
3 97 100
U 100 103
3 103 106
% 106 109
b 109 12
b 112 15
b 115 118
) 118 121
i 121 124
2 124 127
i 127 130
4 170 133
i3 4 g
4 7 8

CUBUK UC KUWVETLERI

-124-

NORMAL RUVVET

SO0L U SAG UC
4937.793  -4357.393
31471 -48i%.7
4581.748 -44B1.748
4345.451 -4345.451
4410,252  -4410.252
4276.893  -4276.495
4144.300 -4144.300
4013.136  -4013.135
3983.329 -1983.329
3754.539  -3754.539
J626,772 -3426.772
3499.982 -3499.982
3374186 33740146
3249.546 -3249.544
126,009 -3126.009
3003.514  -3003.514
2882.029 -2882.029
2751.824 -2741.824
2642,751  -2642.751
2524.738 -2524.738
2407.819  -2407.819
292,311 -2292.377
2178.258 -2178.238
2063.391  -20653.3
1953.745 -1953.745
1843.613 -1843,613
1734.801  -1734.801
1627.229 -1627.229
1520.900  -1520,500
1416,206  -1415.206
1312.828 -1312.828
1210.685 -1210.485
1109.828  -1109.828
1010,825 -1010.8235
913,188  -913.189
816,842  -816.842
1,74 248
620.3“ -428,333
mnm '536-253
45,412 45412
385,29  -385.29
265,615 -265,615
176,999 ~176.9%9
“v“‘ -58. 981
-18,4a2 15,462
16,79 -16,793

KESME KUVWVETI
SOL uC SAG UC
-19.254 39.23
-33.713 33.71s
-18.963 18.963
-40.550 40,370
-28.133 28,133
-37.134 37.134
-33.623 15,623
-26.516 26,514
-43.823 43,823
-42.207 42,207

.-40.372 40.372
-40, 440 40,649
-37.239 37,23
=37.037 37.037
-33.506 33.508
-33.52¢ 33.524
=31.930 31,950
=31.770 H.770
=30.100 30,100
-30.245 30,243
-26.285 26.283

- *28:993 23.993
-24.089 24,089
-23.482 23,632
-20.303 20,303
-19.447 19,447
-17.705 17.7035
-17.46%4 17.694
-13.538 13.
-13.245 13.243
-11.179 11.179
-11,245 11,243
-5.888 6.883
~6.378 5,378
-4, 4489 4,449
=358 3,333
-1.114 1114
297 ~ 20
1,633 -1.63
3.3 =3.38
2,342 -2,342
3.7 =37
4.352 "um
5.4%9 ~3,6%5
138,219 . m
137,402 141,3%

MOHENT
S0L uC SA6 |
-43.850 -82.4
~73.733 =70
-84.153 ~83:3
-24.633 1.9
=73.560 ~75.6
-83.308 ~18:2
-76.231 -78.7
-70.837 -57.5
-74.574 =70.0
-70.293 -58.7
-57.374 -66.3
-56.032 -58.4
-40,408 -62.2
-51. 441 =60.3
-59.128 -58.0
-57.610 -3%.5
-51.908 3.3
-32.989 -31.8
-50.244 -45.41
-43.833 -30.9
-42.806 -0
-43.338 -42.2
-40,306 =39.1
-38.507 -3é&
-33.131 3.8
-32.985 -31.8
-29.84 -3.3
-28.32% -3,
2.7 2.9
-22.473 A2
-19.089 ~17.8
-17.78 ~15.3
-10.948 et O
=1L .8
-7.81% ¥
~3,.81 %
‘3\ 137 “\i
NUE) 8
R L AW
ERUY) L
AR AN
a0 AW
IR, LN |
LN AN
INW 3N
AR RN



BMEa2s&s S

GELRKETEsEIIBLATGEN

19
13
14
19
22

28
3
34
37
40
43
45
49
32
33
38
&l
&4
&7
79
73
75
79
82
83
83
71
74
97
140
103
104
109
112
113
118
121
124
127
130
133

i1
14
17
20
23
24
29
32
33

11
14
17
20
23
24
29
32

T
5

8
i

47

3
34
37
62
63
48
71
74
77
80
g3

87

92

73

98
101
104
107
110
13
116
119
122
125
128
131
134

i1
14
17
0
23
26

32

-1.628
12.437
-8.780
1.310
9.107
-17.306
1.414
1,633
-.047
3.401
202
1.531
-.018
3.374
180
1.670
=145
3,940
292
1.5904
407
3518
637
1.941
012
4.13a
313
2,083
-.083
4,356
310
1.909
.95
2.419
1.411
1,338
1.938
-1,231
1.434
378
1.343
-3.679
14433.830
143534, 280
14071, 110
13783.740
13498.180
13207.310
12914.110
12618. 450
12320.080
12019.670
11717130
11412.730

-125-

1.628
-12.437
8.980
-1.510
-9.107
17.306
-1.614
-1.4635
(49
=3.401

=y 208
=1.531
018
=3.97%
-.180
-1.470
143
-3.340

. 292
-1.504
-.407
+3:.31%
=657
-1.941
-.012
-4.136
=313
-2.063
83
-4,354
=010
-1.909
=935
-2.419
-1.411
-1.338
-1.938
1.231
-1.434
-.974
-1.343
3.493
-14433.830
-14354,280
-14071.110
-13733.760
-13498. 180
-13207.310
-12714.110
-12418.440
-12320.080
-12019.4670
-11717.150
-11412.730

135,313
135,200
133,560

32.392
131,159
129,800
128,781
127.785
125.791
123.821
124,625
123.357
122,503
121,469
120,208
113,07
118,004
115,920
115,434
114,117
112.873
111,033
110,140
108,813
107,381
106,316
104,714
103.379
102,154

- 100,838

99.017
97.628
74,342
95.099
93.413
92.072
90,844
30,183
89.516
88.473
87.938
88.980

<000

G0

000

000

142,677
143.792
143,432
145,500
147,833

149.192

150,210
151.227
152.201

133.471 -

134,366
1533.454
136.487
157.523
138.734
139.914
140.534
162,072
163.337
164,874
186,119

17T IST

i
107 a-2ai

168.831
170.179
171.411
172,475
174.27
173.612
174,838
178.138
179.974
181,343
182,649
183.893
183.578
184.920
188,146
188.809
189.378
190,314
191.033
190.012
000
000
000
000
000
000

000

169.983
163.470
138,960
134,474
149,369
144,252
140,338
134,761
132,343
128.689

23,942
119.4689
113.451
111.5925
108,314
102,095

97.921

73.381

87.673

82.544

77.6%4

79 TR

laet i
55,833
61.592
36.910
31.842
43.437
40.290
35.371
30,318
22,942
17.703
12.803
7.925
1.321
-3.400
-8.027
-10.003
-10.444
-13.522
-16.033
-10.044
010
010
010
Ot
011
.012
012
013
014
014
013
018

-195.0
-199.2
-205.4
-210.3
=213. 41
-220.3
-224.4!
-228.4
~ 2o
-236.
-240,
-243.
-249,
-233.
-258.
=262,
-Z57.(¢
-271.2!
-277.0
-282.2

-267.2

-

& el B O L LN

-297.9
-303. 1
-308.0¢
-312.9
-319.1
-324.5.
=329.4
-334.4
-341. %
-147.%
-352.4
3813
-344. 1€
-369.8
-374.85
-378.0¢
-382,0¢
-386.43
-389.5¢
-387.51
-.01
=01
-0t
~:01
=01
=01
=01
=01
=01
04
-.01
=04



it
iz
3

04
5]
14
07

10
i
12
13
14
13
16
17
18
19
20
il

3
24
e
2b
2
8
3
30
32
>
A
3
la
b

ki
v

X
o

40
il
42
43
4
4
4
4

9
0
i
2
3

38
4
14
47
50
53
56
59
82
63
7
74
77
80
83

89

92

93

73
101
104
107
110
113
114
119
122
125
128
131

i1
14
17
20
23
26

-
-

32
13
I8
41
44
47

33
36
39
a2

41
44
47
30
33
34
39

2
48
71
74
77
20
83
86
89
92

35
101
104
167
110
113
116
119
122
123
128
131
134

12
13
18
21
24
p
30
33
i
9
42
43
48
3l
34
57

&7

11104.420
10797680
10486.770
10173.820
9838.738
7341.174
9221.377
3899.4335
8573.385
8248.272
7918.322
73246.344
7251.530
4713.930
&373.620
6230.793
3883.514
9536.939
3185.639
4832.040
4475.774
4113.933
3733.289
3388.000
3020.242
2649.099
2275.318
1598.977
1521.373
1142,4650
762,013
379.994
-15.482
10.733
-1.623
12.437
-8.780
1.510
9.107
-17.304
1,615
1,633
=069
3401
202
1.531
-.018
3.574
180
1,670

- 143
3.950
292
1.504

-126~

-11104.420
-10797.480
-10486.770
-10173.5820
-9838.738
-9341.174
228,377
-3899.433
-8575.383
-8248,272
-71918.522
-7334.744
-7251.630
-6913.930
-5373.620
-6230.793
-5883.314
-93934.939
-5183.439
-4832. 040
-4473.794
-4115.933
-3733.289
-3388. 0G0
-3020.242
-2649.095
-2273.314
-1898.977
-1921, 375
-1142.430
-762.013
-372.994
146,452
~1a. 733
1.628
=12, $37
8,980
-1.310
-9.107
17.304
-1.614
-1.4633
069
-3.401
-.202

~1. 351
018
-3.574
-.180
-1.470
143
-3.940

=, 292
-1.5304

00
000
000
2 00
W00
00
L 000
OG0
000
2000
000G
L 00
L 00
OG0
00
00
L 000
0G0
000
00
00
00
00
00
00
<0
000
00
000
00
LU0
000
140,772
i4i.37u
142,877
143,792
145.432
134, 500
147.833
143,192
130,210
131.227
132,201
133,176
134,354
133. 434
134,487
197.323
138.783
139.715
150,984
182,072
153.557
154,874

L 0G0
GO
2 000
000
000
L 00
L 000
000
LG0
006
L 000
L2G0
KD
LG
+ 000
VY
« 000
OG0
000
L 000
000
000
000
000
000
LUG0
i
<0
LU0
000
L 000
<0
138,219
137,402
136,313
133, 200
133,360
134,372
131,159
123,300
128,781
127.743
126.791
125.821
124,425
123.337
122,305
121,457
120,208
119.074
118,004
116,920
115.434
114,117

014
017
017
018
019
020
020
021
021
022
022
2022
022
021
021
020
013
014
013
013
011
009
008
007
008
03
003
03
002
. 002
001
LOG0
187,494
i0.7a1
193.018
197.278
203,678
210,383
215.182
220,361
224,638
228,683
232,333
236,309
240,573
245.:82
249.372
293, 30
258,310
262.801
267.044
271.259
277,038
282.273

-1¢1.4
~-ii4.2
16,9
-185.4
-188.5
-134.4
“{83
-144,2
-14G,3
-134.3
o e
-128.4
=143, 9
-119.4
-1153.8
=til. ¢
-106.3
-102.0
-32.3,
-Ré
-87.4
-82.5



1%
136
137
138
159
180
151
162
163
164
163
166
167
168
169
170
17
172
173
174
173
174
177
178
179
180
181
182
133
184
183
184
187
128
189
190
41
192
193
194
193
154
197
198
199
&
01
02
03

80

50

72
75
78
a1
24

-
i

90
3

95

99
102
193
108
11
114

17

120
123
126
129
132
133

12
15
13
21
24
27

3
b
39
42
43

3l
34
57
50

bh
&7
72
78
81
24
87

93
96

407
3.379
437
1.941
012
3.138
w3 B
2,063
=063
4,334
.510
1.909
933
2.419
1.411
1.338
1.938
-1.231
1.434
.74
1.343
-3.693
4957.380
4819.139
4581.736
4345.442
4410.247
4275.671
4144,297
4013.142
3883.333
3734.551
3626.789
3499.998
3374173
3249.336
3125.017
3003.514
2882.043
2761.844
2642.743
2524.736
2407.842
2292.404
2178.304
063,423
1953.781
1843.633
1734.935
1627.239
520,934
1416.218
1312.842
1210,683

-127-

=407
3,379
=637
-1.741
-.012

-4, 134
=343
~2.063
043
-4,336
-.510
-1.909
=939
-2.419
-1.411
-1.338
-1.938
1.231
=1.434
-.376
=1.343
3,673
-4757.380
-4819. 159
-4581.736
-4345,442
-4410,247
-4276.691
-4144.297
-4013.142
-3883.333
-3754.551
-3526.789
-3499.998
-3374.173
-3249.536
-3126.017
-3003.314
-2882.043
-2761.8%4
-2642.763
-2324.736
-2407.842
-2292. 406
-2178.304
-2063. 423
-1933.781
-1843.5533
-1734.834
-1627.259
-1520.934
-1416.218
-1312.842
-1210.483

164,119
167,337
168.831
176.179
171,411
172,473
174.278
175,512
176,838
178.138
179.974
181,353
182,430
183,893
183.573
186,920
188,144
188.809
189.374
190.316
191.033
190.012
39.253
N.718
38,9563
40.371
28.133
37.134
33,623
26,316
43.823
42,207
40.572
40,540
37.239
37.037
33,504
33.324
31,930
31.770
30,100
30,246
26.285
23.993
24,089
£3.082
20,303
19.546
17.703
17.694
13.558
13,244
11.179
11.2

112,873
111,633
119,140
108,313
147,381
104.315
104,714
103,379
102.154
100,833
99.017
97.628
96.342
35,099
2413
32.072
90,844
90.183
89.5615
88.473
87.938
88.780
=39.206
-3 718
-38.963
-40.391
-28.1533
-37.134
-33.8Z3
-25.516
-43,823
-42,207
-40.372
-4, 540
31239
-37.037
-33.306
-33.324
~31.790
317710
-30.100
-30.244
-24.285
=20.993
-24.089
-23.682
-20.303
-19.644
-17.705
-17.4%4
-13.508
-13.244
115199
-11.244

287.213
272,041
297.883
103166
308,081
312,94
1172
324.528
329.453
334,432
341.7508
347,202
352.422
357.330
364,189
347.828
374,830
378.087
282,089
386,433
389.548
87.519
43.830
93.755
34.153
84,4538
3.360
83.308
76,251
70.859
74.573
70,293
67.374
£5.033
40,408
&1.662
129
37.610
31.909
52.949
30.244
48,833
42,504
43,378
40,304
38.307
3343
32.983
29.843
28.325
21.719
22,473
19,038
17.738

-40,

10,
10.
13
14,1
10,1
83.
90.
91
s O
791
78,
&3,
7044
63.!
bb.!
&8.1
62!
0.1
38.¢
59.1
4.5
atal
$3.¢
30.§
4.1

- 2
Lad

0 |
3.¢
33.§
31.8
28.3
30,4
2.3
i
17.8
13.3
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1 99 162 1109.827  -1109.827 5.388 -5.533 10.943 1A
20 102 103 1010.2817  -1010.317 6.378 -4.378 11.159 9.8
1 103 108 913.138  -913.188 4,453 -4.448 7.815 6.9
i 108 i1 816.837  -816.837 3.333 -3.933 3.872 3.7
U3 1881 114 121,736 -721.736 1.114 -1.114 2.137 1.3
14 114 117 628.327  -628.327 Y3 /) 297 =019 =N
13 117 120 335.253 - -356.233 -1.433 1.633 -2.438 2%
it 129 123 443,413 -445.413 =3.373 3.973 -3.047 ~b.7.
7 123 26 355.233 ~ -355.253 -2.342 2,342 -3.283 -4,4
13 126 129 263.614 -265.5614 =3. 771 3.777 -6.020 -l
19 12 132 176,938 . -176.938 -4,332 4,332 =1.079 ~1.%
20 132 133 88.930 -88.580 =5.4693 3.699 -3.730 -10.04
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1. SUPERFOZISYON @ 1,000

1. SUPERPDZISYON

DUGLH

B e e B e Beh ek Bt ek I
O@ND‘U‘I&HNN':'JQQ\JO‘M&HI‘\Jh’l
I

20
21
22
23
24
23
28
27
28

30
i
32

S @9 C L AW

DUGUM DTELENMELERI VE DONHESI

H v
L G000000 0000000
0000000 0000000
0000000 0000000
- 0000040 - 0005055
0000000 -, 0003342
0000040 - (005055
0000041 -, 0009949
0000000 - 0004355
- 0000041 -, 0009959
- 0000004 -, 0016251
0000000 -.0011243
0000004 -, 0016261
0000030 -, 0022371
0000000 -. 0015541
- 0000030 -, 0022371
- 0000022 -, 0030341
0000000 -, 0620863
0000022 - 0030341
0000004 - (034484
0000000 -, 0024784
- 0000004 -, 0034684
0000022 -, 0042831
0000000 -, 0029812
-, 0000022 -, 0042931
-, 0000042 - 0030024
0000000 -, 0033403
0000042 -, 0050083
0000004 - 0054930
0000000 -, 0036319
- 0000004 -, 0054930
0000004 - 0059617
0000000 -, 0039362
- 0000004 -, 003917

R
L O0COG00
LO0GG0G0
L OOOOG00
- 0000172
L GOGG000
L0000172
-. 0000156
L D000G00
0000156
-, 0000153
L QCQ0T00
000183
- 0000204
2 0000000
000204
- 0000225
00002235
- Q000157
OO00000
0000187
-, 0000203
L BG000G0
0000205
- (000193
L Q000000
000195
- 000164
L G000GC0
000154
- 0000135
L Q00000
0000133



7!
33
%
7
18
9
40
i
22
83
4
45
%
37
18
3
50
51
52
33
54
55

33
39

61
62
63
b4

b
al
53
63
70
i
72
73
74
73
74
77
78
79

81
82
g3
B4

86
87

< O000000
Q000000
0000008
+ 0000000
= 000008
- 0000001
« D000G00
003000
D0G0004
Q000000
= GOGO003
« GOOG000
< GOG000
0000000
0000009
0000000
=, (000008
000001
» Q006000
L Q000600
000004
Q000000
. (000004
000000
(000000
L 0000001
0000010
0000000
- 0000009
Q000501
. 0000001
< 0000000
0000003
0000001
= Q000004
0000002
000001
0000000
L 0000009
. 0000001
-, Q000008
0000902
L Q000001
=, G00%001
000006
0000301
= 0000004
000001
REEERLIH
0000001
Q00001 L
0000001
=, 0000009
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- 0054143
- 0042133
-, 0044143
-. 0058512
-. (44832
-. 0043512
- 0073210
-, (047437
-. 0073210
- 0077735
- 0050013
- 0077733
-, (082083
-. (032493
-. (0082085
- 0GBA270
-, 0054899
- (0BAZ70
- (090775
- 0057231
-, 0090774
- 0095074
-. 0057483
0095054
0099225
00614669
0099224
0103173
0083773
0103173
0107738
0063802
0107738
-.0112123
- 0067752
-.0112124
-.0114271
-. 0069523
-.0116272
- 0120204
- 0071319
-.0120203
-.0124523
-0073134
-.0124323
- 0128401
- 0074770
-. 0128402
-.0132438

- NT7IT74
LRTU RIS, 4

-. 0132438
-.01356034
-.0077798
=.0136037

-, 0000149
+ 0000000
0000149

-.0000163
0000000

- 0000177
0000000
0000177

-.0000163

0000138
= 000C173

Q000173
=.000153

0000193
-, 0000180

00G0130
- (000148
< B000000
000168
=, (000191
« Q000000
LOG001TL
- 0000212
DRG0G0
J000212
= 0000194
0000194
= 0000178
< QO0G000
0006178
- 0000194
NUCVELEY

0000208
= 0000187
000187
= 0000144
RHEEPVEE
0000164
= 0000198
+ (000000
000195



£851000 "~

9861000"
B0C1000°-

80cT000*
1021600°-

I0ZT000°
BLA0000 -
0003000 "
BA0000°
2910000~
0000000
8920000°
ZS10000-
Q000000
1510000°
£RO000G0 -
0000000
£R00000"
ORO0000 "
000000
GHON000 -
ATT0000°
GOG0G0N"
ATTO000 -
$ZT0000°
0003000
PII0000 "=
AL10000°
Q000000
££10000°-
{5Z0000°
B000000*
1520000 °-
Q0TO000 "
000000
SOZH00G "=
ASTO000"
(00n000 *
AST0000°-
p510000°
0000000 *
bA10000" -
0EZ0000*
G0GO000 *
0EZ0000 -
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LLpi810°-
5186800 °-
9Ly1810°-
1259810 -
BT4800°-
7¢59310°
929¢810°
84C4800°
gS9¢310°
BIBIBIN”
1281310 °-
£90810°-
8148800 °-
8908210~
B8S5LI0-
£743300°-
£B5EL10°-
1092210
1€4£800 -
1092410~
ZOTA910 -
POTL300 -
1014310 °-
7805910 -
0457800 -
1808910 -
02910~
485800 -
BH0Z310°-
2573510 °-
1055800 -
£G38510 "~
FOaySTI0 -
LTA5800 -
LO&KST0 -
TBLOGTO -
6982800 °-
2820510~
PISLHT0 -
9ZL1800°-
L1510~
A9ETHTO -
0050800 *-
89&5h10 -
PrIOpI0 -
0515400~
£hI0h10°-

U000
2000000
1100000~
100000~
2000000°
F000000°
1000000 °
2000000
#000000 *
1000000~
2000000
9000000 °
GO00000
2000000°
1000000~
£000000" -
2000000
LOOBOCO*
1000000 -
2000000 °
SO00000*
2006000 -
2000060 *

- S000000°

£000000° -
2000000
8000000
1000000 -
2000000 *
P000000 "
£000000 -
1000000°
9000000 °
0000000
1000000°
£000000°
HO00000 -
TO0G000"
Z100000°
1000000 °
1000000
1000000°
£000000°~
1000000°
3000060 *
0000000
1000000
2000000

5%
2%
£21
ZEl
Izt
0Et
LA
8Z1
21
9z1

w4
at

¥Z1
£Z1
Zz1
A
6Z1
411
a1t
L1}
911
51
y1l
£
Zi
I
011
401
80T
01
901
got
w01
01
ot
101
o0t

85
L4
96
]
£
£h
26
14
06
68
88
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|, SUPERPOZISYON

CUBUK UC KUVWETLERI

NORMAL KUVVET

KESHE KUVVETI

S0L DUGLM  SAB DUSLM S0L UC SAG LT
l 4 020,321 -5020.321
B 7 4580, 346 -4880. 345
7 10 4741.196  -4741.194
10 13 4503.150  -4403.130
13 14 4466,233  -4464.235
la 19 4330.932  -4330.982
19 22 4194,503  -4194,903
22 23 4064,078  -4044,078
25 2 3932.623  -3932.623
2 B11 3802.194  -IB02.194
B3 4 1672,809 -3472.809
4 37 I544.416  -3344.41a
3 40 1416.997  -3415.997
40 43 3290.794 -3290.794

3 36 J163.692  -3165.492
45 49 J041.640  -3041.540
49 52 2913.615  -2913.513
52 3 2796.880 -2796.880
33 38 2675.297  -24676.297
58 al 2954.789 -2394.789
al 54 2438.387 -2438.397
b4 a7 2321.472  -2321.472
&7 70 2203.904  -2203.904
70 73 2091.612  -2091.412
15 74 1978.548 -1978.348
75 79 1867.012 -1867.012
79 82 1756.822 -1754.822
82 33 1647.880 -1547.880
83 83 1540.208  -1540.208
88 71 1434,179 -1434.179
71 74 1329.489 -1329.489
74 37 1226,052 -1226.052
97 100 1123.914 -1123.914
100 103 1023.634  -1023.654
103 104 924,778  -924.778
1 109 827,213 . -827,213
149 112 75071 730,911
112 115 636,309  -636.309
113 118 343,065  -543.043
118 121 431,048 -431.068
121 124 359.737 . =359.739
124 127 268.986  -24B.98h
127 130 179.185  -179.184
130 133 90,110 -90.110

4 5 -16.671 16.471

7 8 16,943 -14.943

geli-

SIL U 546 I
=39.733 39.735
36,443 Ja. 423
-39.457 19.437
-41.104 41,104
-28.511 28,311
=37.603 37.503
=36.073 36,073
-26.833 26,833
-34,379 44,379
-42,742 42,742
-41.087 41.087
~41.156 41.154
Fale]12 37.712
-37.507 37.507
=33, 957 35,997
-33.974 35.974
-32.336 32,356
-32.173 32.173
=30.482 30.482
-30.629 30,629
-25.419 25,617
-26.323 26.323
~24,395 24,393
-23.983 23.983
-20.361 20.361
-19.896 19.8%4
-17.930 17.930
-17.918 17.518
-13.730 13.730
-13. 413 13.413
-11.321 11,321
-11.387 11.387
-6.976 6.974
-6.439 5.439
-4.523 4.3235
-3.378 3.378
-1.128 1.128
301 i vOl
1.434 -1.435
3.419 -3.519
2,372 -2,372
3.825 -3.823
4,407 -4, 407
3.747 -3.767
139.974 142,339
139. 146 142,387

HCHENT

siL uc SAa UC
-45,432 -84.739
-73.743 -Fi.281
-83.232 -84, 408
-83.733 -33.077
-74.433 -76.5613
-84, 343 ~79.216
=iy =79.407
-71.758 -70.362
~73.921 -70.930
-71.187 -59.84632
~68,229 -67.337
-44.370 -58.943
-61.378 -53.071
-52.444 -61.329
27,819 -38.778
-38.341 -60.374
-52.3467 -34.206
~53.462 -32.509
-30.832 -43.709
-47.435 =01,622
-43.147 -44.573
-44,091 -42.774
-40.817 -39.434
-38.995 -40, 143
=33.251 -34.300
-32.404 =32.233
=30,222 =28.947
-28.484 -30.443
-22.035 =23.233
-22.761 =21.301
-19.301 -18.040
-17.763 -13.615
-11.087 -11.933
-11.301 -10.013
-7.914 -7.013
-3.747 -3.361
-2.164 =1.339
019 373
2.449 2,956
3.133 6.303
3.324 4.303
5,034 6.325
7.149 7.374
3.881 10.172
179,702 -189.687%
176,493 .= -193.182



10
13
15
19

7
L4

28
3
14
37
30
43
45
43
Y.
33
38
a1
64
&7
70
?T
75
82
g3
83
71
74
77
100
163
104
109
112
115
118
121
124
127
130

TT
e

i1
14
17
20
23
26

32

11
14
17
20
23
26
29

ki)
i

5]
i3
4

§7
30

23

39
42
43
A3
71
4
77
80
83

89

92

93

78
10
104
167
110
113
114
119
122
123
123
131
134

11
14
17
20
23
26

32

-1.448
12.593
-9.094

1.529

3.22

» &L

-17.524
1.4635
1,536
-. 069
3.444

203
1.530
=018
3.619

.182
1.691
- 147
4011

2%
1.928

412
B

643
1,948

012
4,168

317
2.091
-.085
4.4i2

517
1.934

947
2.4%
1.429
1.963

-1.247
1,433

583

1.360
-3.757
14821.400
14334, 480
14243.710
13960.740
13649.510
13374.930
13078.040
12778.620
12475, 450
12172.220
11863.8280
11537640

-133-

1.648
~12.579
7.094
-1.929
-9.223
17.5326
-1.434
-1.435
049
-3.344
-.205
~1.550
013
-3.619
-. 182
-1.46%1
147
-4.011
-.2%
-1.928
-.412

-3 4%
e TLL

-. 563
-1.986
=012
-4.188
=317
-2.091
N
-4.412
=917
-1.958
-.947
-2.430
-1.429
=1.333
-1.963
1.247
-1.433

- 203
-1.340
2.767
-14821.800
-14336. 480
-14249.710
-13940. 740
-13649.510
-13374.730
-13078.040
-12778.420
~12475.450
-12172.220
-11363.580
-11357.640

138,043
135.916
133.255
124,072
132,824
131.447
170,415
129.385
128.400
127.418
26,207
125. 105
124,060
123,410
121,734
120,387
119.504
118,404
115,399
115.566
114,704

142 R
Lideaida

i11.338
110,194
108,945
107,846
105,043
104,572
103,451
102,134
100,274
98,348
97.363
35,306
74,599
73,240
91.99%9
21.32
70.734
87.801
89.073
30, 109
OG0
00
000
000
L 000
000
W00
L 00
000
Ry
000
000G

144,488
143.517
147.278
143,451
143,709
131,024
152,117
153.147
154,133
1533. 113
136.32
157.428
138,473
159.923
160,799
lal.74a
163.029
154,129
163,534
166,747
168,227
163,431
170,593
172,339
173.587
174,847
176,450
177,841
175.082
130,339
182,239
183.663
164,948
134,227
187.934
189.293
130,534
191.205
191.780
192,732
193.438
192,424
000

172,140
147.370
150.978
136.433
151,455
145,083
142,117
138.092
134..
130,323

1 Sf4
du s 3 ¥

121.20
17,
{12,
137,

-
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105,

£l O e e
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J ) b
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~d
.

e
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= LN N o O -
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-10.172

014
013
e

-197.493
-201.508
-208.289
-213.054
-217.914
-223.3581
-227.510
-231.588
-233.487
-244,034
-248.394
-232.538
-234.4617
-261.530
-256.138
-270.437
-274.699
-280.333
-265.85
-290.851
=Z293. 748
-Jil.684
-307.014
GRTEEL .
-316.738

A

JA47
534
JG7h
-343.842
=33L.609
-336.8%3
~3&l.863
-388.811

233
oL

-377.408
-382.386
=386.939
=391, 340
-394.513
=392.437
-.009
=009
=010
=0l
=011
=012
=012
=013
=014
=013
-.014
-.0lé

X7
=37



10
102
103
14
(i
104
0]
(08
109
il
it
12
113
it}
113
it
17
118
19
120
2
12
i3
r
1%
12
7
18
19
130
il
132
Y
i)
1%
1%
17
1B
1)
iy
it
12
(U
14
43
4
7
i3
%9
3
Bt

4

I8
4
4
a7
50
53
34
59

2
&

63
68
A
74
77
80
83
84
89
92
93
73
101
104
107
110
i3
114
119
122
125
128
131

i
14
17
20
23
26
29
32

I8
4
44
47

39
&2

i
u
47
50
5
5
5
.

1
74
77
80
82

89

# .
i

33

101
104
167
110
13
118
119

2
123
128
131
134

SFEHETYR

11247. 400
10734.730
10419.890
10202.970
9983.892
9642.285
338,430
7012.441
8584, 209
8332.972
8019.022
7582, 631
7343.710
7001.701
£637.064
£309.887
3940,227
3607.173
5251.504
4893.373
4332.419
3153.197
3800.945
430,977
3038.573
2682.730
2304, 157
1923.078
1340.452
1157. 141
771.474
384.815
-148.471
16,948
-1.448
12.995
-9.094
1.329
2:223
-17.52
1.637
1,536
-.069
J.444
205
1,330
-.018
3.619
182
1.691
-.147
4,011
.29
1.928

-134-

-11247.400
-10934,750
-10419.890
-10302,970
-9983.892
-7462. 283
-9338.430
-7012. 441
-9484,209
-8352.972
-8019.022
-7582.8631
-7343.710
~7001. 701
-5557.064
-46309.887
-3940,227
-3607.173
-5251.504
-4893.373
-4332.519
-41463. 197
-3800.743
-3430.977
-3088.573
-2682.730
-2304,157
-1923.478
-1540.432
-1157. 1461
-771.474
-384.813
16,5671
-15,958
1.5648
-12.595
7.094
=feaet
~5.223
17.524
-1:631
-1.634
69
-I.444
=209
-1.330
.18
-3.61%9
-.182
-1.491
147
-4,011
-.254
-1.928

000
000
00
00
L000
00
000
LG00
000
00
000
<00
00
. 000
00
000
000
000
000
000
000
000
<000
000
000
W00
000
00
000
000
.G00
00
142,539
143,387
144,488
145,417
147.278
143,361
149.709
131.085
152,117
153,145
154,132
133. 113
136,326
157.428
138.473
139.523
150,799
161,745
163,029
164,129
163.534
164,787

000
L0
000
00
OG0
0G0
OG0
00
(00
000
00
000
00
LG
00
000
000
000
00
L000
L0
000
000
Ny
000
0G0
OG0
00
L 0G0
00
LO00
00
139.974
133145
138,043
136.914
139:255
134,072
132.824
131.447
130.415
129.337
128,400
127.418
126,207
123.103
124,040
123,011
121.734
20,387
119.504
118.404
115.899
115,366

017
017
018
019
20
L0Z0
021
022
022
023
023
023
023
023
022
021
13
017
013
L0ld
L
Nl
009
007
004
063
004
003
G2
002
001
OG0
189.874
193,182
197.493
201,808
208,289
213,054
217.914
223,381
227.510
231.588
233.485
239.309
244,034
243.395
252.538
236.817
251,389
266,137
270,434
274.4698
230,554
285.853

-.017
-.013
-.018
=419
=1zl
=021
-.021
=022
-.023

TEEA

“elid

023

P
-

=023
~-022
021
-.020
-.013
-.017
~013
-013
-.011
=009
-.003
-. 307
-. (3
=003
-.003
=003
-.002
=001
=001
00
-179.702
~1766493
-172.141
-167.571
-150.973
-1534.433
-151.448
-145.083
-142.117
-138.092
-134.228
-130.323
-123.516
-121.208
-117.120
112,942
-107.848
-}03:391
-99.164
-94,74%
-88.786 -
-83.572
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7 72 412 -2 168.227 114,306 290,861 -78.480
74 75 3.422 -3.422 167.481  113.082 295,748  -73.4%9
77 78 665 -.555 170,995 111,538 301,665  -47.703
80 81 1,944 -1.944 172339 110.194 307,014  -42.473
83 24 012 -.012 173.587 108.945 311,992 -57.832
86 a7 4,182 -3,188 174.867  107.444 316,939 -52.500
89 90 317 -7 176,490 106,043 323.224  -36.013
92 93 2,091 -2.091 177,882 104.691 128.648 -40.801
55 % . -. 064 044 179.083 103,450 334635 -36.022
8 59 4.412 -3,412 180,399 102.134 338,677 -30.702
- 101 102 517 -.517 182.259  100.27% 345843  -23.233
" 104 105 1.534 -1.934 133. 444 38,287 51610 -17.939
i 107 108 547 -.947 154,948 97.545 356,898  -12.944
9 110 11 2,450 -2.430 186,227 96,304 51,844 -3.025
B 13 114 1.429 -1.429 187.934 94,599 348.812 -1.540
i 114 117 1.355 -1.355 189,293 33,240 374.523 .44
il 119 120 1,943 -1.983 190.534 91,999 179,409 3.129
n 122 23 -1.247 247 191.206 91.32 332,887 10,133
B 125 12 1.453 -1.453 191.780 90,753 184,939 10,399
i 128 129 .583 -.583 192,732 89.801 . 391,341 13,694
5 131 132 1,340 -1.340 193.458 89.075 394,513 16,237
0 134 133 -5.747 5,747 192.424 90,109 392.433 10,172
m 3 5 5020,308  -3020.308 39.755 -39.755 36,432 84.759
& ? 4880.333  -4880.333 56.425  -34.425 94,943 1,261
9 12 474,185  -4741.155 39.457  -39.457 85,232 86,403
12 15 303,142 -4603.142 4.106  -41.106 85.733 93.077
15 13 1466.229  -4464.229 28,511  -28.511 74,493 75,513
18 yil 4330.979  -4330.979 37.605  =37.405 84.365 79.214
21 24 3196.907  -4194.907 36,076 =36.074 77.219 79.710
24 27 4064.085  -8044.083 26.853  -24.853 71.759 70.582
27 30 3932.632  -3932.632 44,379 -44.379 75.521 70.930
0 3 802,210 -3802.210 2,783 42743 71.138 69.863
33 34 3672.821  -3472.821 41,087  -41,087 48,229 47,357
36 39 354,424 -3544.424 4,156  -41.15% 46,871 48,943
39 2 417,003 -3417.003 712 =312 51.378 £3.071
2 5 3290.802  -3290.802 37.507  -37.507 52,448 61,329
15 48 3145700  -3165.700 35.957  -35.997 59.879 8.773
43 51 041,633 -3041.633 35.975 -15.973 53,342 50,374
51 4 2918.631  -2918.431 32.35%  -32.15% 52.567 54,206
54 57 279,906  -2794.904 32,173 -32.173 33,482 52,309
57 50 676,304 -2676.304 30.482 -30.482 50,882 45,709
&0 43 7556.807  -2336.807 30,629 -10.629 49,453 Sl.a2
63 b6 2478.406  -2438.404 26,619  -24.619 43.147 44,455
54 &9 2321.506  -2321.504 26,323  -26.33 44,091 42,774
47 72 2205.951  -2205.951 24,395 -24.395 40,818 39,484
i 72 io 251,642 -2091.6%2 3.983 -23.383 33,378 30, 148
i 75 78 1578.581  -1978.581 20,561 -20.561 3,551 34,299
i 78 81 {267,061  -1867.061 19,89  -19.8% 33,404 32,253
i 81 24 1756.554  -1736.854 17,930 -17.530 30,222 28,947
W 84 g7 1647.914  -1647.914 17.918  -17.918 28,433 30,444
5 a7 90 1540,243  -1540.243 13730 -13.730 22,055 3.253
Jy 30 93 1434.196  -1434.19% 13.412 -13.412 22,740 21,501
W 93 % 1329.505  -1329.505 11,32t . -2 19.300 18,059
B % 9 1226,052 -1226.052 11.387  -11.387 17,943 19,415
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102
103
108
i
114
t17
120
123
124
129
132

162
103
108
111
114
117
120
123
126.
129
132
133

1123.917
1023, 545
924,777
827.212

30,901
636,303
543,042
451,043
339.741
248,984
179,183

90.109
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-1123.917
-1023.445
=924.777
-827.212
=730.901
-636,303
~343.042
-431.048
-339.741
-268.984
-179.183

=30, 109

6.974
8.439
4.325
3.378
1.123
=301
-1.654
-3.41%
-2.372
-3.825
-4.407
=3.747

~6.974
-5.459
-4.525
-3.373
-1.128
301
1,435
1.619
2,372
3.825
4.407
3.747

11.087

11.301
7.913
3.944
2,154
=917

-2.449
=133
-3.324
-5.094
-7.169
-3.351

11,932
16,013
7.018
3.341
1.539
=973
-2.9%
-5.309
-4.503
-6.323
-7.37%
-10.172
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K101
Pd 328.557 -345.644
170
G+13Q 246 -259
0.9G 137 -144
W £0.39 £0.39
GA3Q-W || 25 -259.39
G+13Q+W || 246 -258.61
09G+W 136.61 -144.39 PERDE
09G-W 137.39 _142
G+Q 224 -236
+E £19.553 0.000
G+Q-E 204 -236
G+Q+E 244 ' -236
0.9G-E 157 -144
09G+E 17 -144
Md 328.557 170 -345.644

G=151.823 ~159.650

0-72.503 -76.334

W-0.39 £0.39

E-%19.553 0.000
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K102
Pd 588 288 -557
G+13Q 445 -422
090G 212 -201
+ W *5.55 0.00
G+13Q+W 451 422
G+13Q-W 440 -422
09G+W 218 -201
09G-W 206 -201
G+Q 397 -376
+E 219.553 0.00
G+Q-E 377 -376
G+Q+E 417 -376
09G-E 206 -376
09G+E 232 -376
Md 588 288 _557
6- 235.068 -222.835
Q-161.581 -153.174
W-*5.55 0.000
E-$19.553 0.000
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K103
Pd 634 329 -670
G+13Q 481 -508
09G 225 -238
+W *5.55 0.000
GA3Q+W || 457 -508
G+13Q-W 475 -508
09G+W 231 -238
09G-W 219 -238
G+Q 428 -452
+E £19.553 0.000
G+Q-E 408 -452
G+Q+E 448 -452
09G-E 205 -238
09G+E 245 -238
Md 634 329 -670
& 250.381 -264.557
Q 177.449 -187.449
W 45.55 0.000
£ 19.553 0.000
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K104

Pd

642 337 -678
G+13Q 487 -514
0.9G abg -241
+W £5.55 0.00
GA3Q+W || 4903 514
G+13Q-W 481 -514
09G+W 234 -241
09G-W 222 241
G+Q 433 -457
+E £19.553 0.00
G+Q-E 413 -457
G+Q+E 453 -457
09G-E 248 -241
0.9G+E 208 -241
Md 642 337 _678
6. 252.934 ~267.254
Q-179.702 -189.876
W=5.55 0.000
E-$19.553 0.000
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Cift Donat1 Hesab1 :

Md=M1+M2

0.85xfcdxbwxal= As1xfyd

0.85x30x250xal=As1x365

al=0.05725As1

Flsehim=0.235xfcd/fyd=0.235x30/365=0.0193

As 1= £1sehimxbwxd

As1=0.0193x250x560 270.20 mm2

al=154.6895 mm

M1= As1xfydx(d-0.5xal)

M1= 2702x365x%(560-0.5x154.70)=476 kNm

M2=678-476=202 kNm

AsZ:MZ/(fydx(d-d'))=202x106/(365x(560-40)):1064 mm?2

As' Basin¢ Donatis
€s/((154.7/0.85)-4)=0.003/(154.7/0.85)

0.003 0.00293>(365/2x10°)
: Vs'=fyd Basin¢ Donatis1 Akiyor...
= LOn
£s a
k, K.D.D
As'xs's As2xfyd
As 'x365= As2x365
-+

Ast As2-1064 mm2

KOLON KESIT HESABI
1-1 Aks1 (177. Eleman)

G=70.234 kNm Q=52.901 kNm Nd/ (bxhxfcd)=0.483
Ng=6321.89 kN Nq=4372.224 kN Md/ (bxh®xfcd)=0.017
E=523.014 kNm W-10.64 kNm
Nd(Pd)=15846 kN Md(G+Q+E)=651.20 kNm

Statikce Gerekli Kesit Alani Hesaplanir :
fmin=0.005

wmin:?minx(fyd/fcd)=0.005x(365/30)=0.0608

e/h=Md/ (Ndxh)=651.20/(15846x1.15)=0.035<0.1 e/h=0.1

Nd/ (bxhxfcd)=0.85 (bxh)ger.:]5846x103/(0.85x]3)=1434027 mm2
As=0.005x1434027-7170 mm2
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RADYE TEMEL HESABI

Yukarida statik ve dinamik hesabi yapilan bu yliksek yapi-
nin temeli bina tabanina oturan rijit bir radye plak olarak
diislinlilmlistiir.Radye plagin hesabinda taban basinci dagilimi
rijit olan {ist yapi ile elastik alt yapi(zemin) arasindaki
statik iliski belirlendigi yaklagik bir y&ntem kullanilmistir.
Ikinci dereceden teori diye adlandirilan bu ydntem de yari son-
suz ortamdaki gerilme siliperpozisyonundan dolayi hesaplanan nok-
tanin oturmasi da komsu noktalardaki ylikler de dikkate alinmis-
tir.Bu ydntem M.Kany tarafindan gelistirilmistir.(10)

Burada kullanilan hesap ydnteminde bir takim katsayilar
abaklardan okunarak c&ziim yapilmistir.Amac¢,oturma kalibinin
teskil edilmesidir.Bu oturma kalibi zeminde,satihtaki yliklerin

tesiri ile meydana gelen sekil degistirme yasalarini ihtiva

etmektedir.
P R R P, P P4 P
[ L (
l s
t ! t t

Radye plagin x dogrultusundaki uzunlugu esas itibari
ile "21+L" dir.Hesablarda kule kismin degerleri dikkate
alindigindan,komple pkak yerine kule kismin altinda kalan
alan igin temel hesabi yapilmigtair.
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4

22
& & 3
25 m
q'=340000  , /x25-17x18.83=398 kN /m'
o SO5XP7
75580 208832 75580
1 1 3
——
ORTA SIKILIKTA KURU KUM
E-100.000 kN/m' 30.00
Y=17kN/m
——
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YAPI RIJITLIGI:
=a *B/(E*I)=a *B/(EJG+EJB)

4

EJG=E*B*d3/12

:Kalinligi

m & o A W

EJB=Ihma1

& 6
EJG—27*10

-2.5)%

S

q=c0/ =104.5

co=2.83%10
k1=0. 322

ci=co/(1+k1i

c,=2.14%10"
-1.48%10"
-1.1%0°2
o =¥ 990 8
6. 2H 0
i 9%10° 7
i, 198078
3. 49078
=2.9%107°

i 10
€10 2.5*10

*22/(316.8%*10

5
5

6

EJB=E*b*H3/12

:Temel genisligi

:0rtalama duvar kalinligi
:Duvar veya binanin yliksekligi

:Duvara tesir eden elastisite modiilid

6

*22%(H)?/12=316.8%*10

B rrero (Yapt Fijites)

/q0=o.01129/398=2.83*1o‘5(Zemin rijitesi)

OLCEK FAKTORLERI:
qol=75580/(22*25)=137.4 kN/m*=1.37 kg/cm?
qo2=208832/(22%25)=380 kN/m?=3.80 kg/cm?

p=25*4=100 kN/m?
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Xk = 0.05 0.15 0.25 . 0.45
0.05 =3 0.6 1.4 ad 0.9
0.15 6.2 0.7 PR 9 0.7
0.25 5.0 0.6 1.2 .85 0.75
0.35 3.9 0.5 1.0 .8 0.8
0.45 2.9 0.4 0.9 d 913
p.35 2.0 B 0.7 .63 0.75
0.65 0.9 .3 8.5 € 0.7
0.75 0.0 0.4 Py 5 0.65
0.85 -0.9 0.2 0:1 4 0.6
.95 =139 0.1 -0.1 .3 0.6

4 Ypl+¥py 5.23 0.10 . 363 1.70
5 137 Ypl 721 1370 165 227 234
6 380 Yp2 912 190.00 228 342 285
7 1633 03.70 393 569 519
8 Yp. 2132 0.32 0.77 0.72 0.71
9 100Yp 252 32.00 77 72.00 |71.00
10 1885 [39:70 470 641.00 590
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1 2 3 A 5
TEMEL PARCA NO 10 9 3 7 b
co+cg ci1+cg| co+c c3*c Chytc
ql’=1885-320=1565 5 1 . 2 { ﬁs %5
: 3.12%10 4 48*18 1.89%10 1.59%10| 1.41%*10
Cl+C8 C0+C7 C1+C6 C2+C5 C3+C4
qp°=235.7-320= : -5 -5 i3 i
-84.3112.48%10]3.24%10] 2.63%10 2.1*18 1.89*18
c2+c7 <:1+c6 co+c5 C1+C4 c2+c3
. op i A -5 -5 -5 -5 -5
93" =470-320=150 Il 89%10|2.63%10]3.45%10| 2.93*%10| 2.58*10
c3+c6 <:2+c5 c:1+cz+ c0+c3 c1+c2
q, =641-320=321 -5 -5 -5 i -5
1.59%10)2.1%10 |2.93*10} 3.93%10| 4.97*10
Cz‘»'f'C5 C3+C4 C2+C3 C1+C2 C0+C1
q5"=590-320=270 -5 -5 <3 -5 =5
1.41%10]1.89*10]2.58*10| 3.62%10| 4.97*10

Oturmalar (cm) .

3.13

4.87

4.97

5.34
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SONUC

Bu calismanin amaci1 yiiksek yapilarda tasiyici sistemin
olusturulmasinda , gerekli yap1 giivenligi i¢in yapilacak a-
nalizde ve hesap ile ilgili temel ilkeleri dzetlemektir.

Yap1 yluksekligi arttikca, 0zellikle belirli sinirlar
gecildikten sonra yap1 davranisinda onemli dedisiklikler
gozlenir. Deprem tiiri dinamik yikler altinda yiiksek yapi1-
larin davranisi, az ve orta yikseklikteki yapilardan olduk-
ca degisiktir. Yiksek yapilarda zemin-yapi1 etkilesiminin o0-
nemi de artmaktadir. Az katli1 yapilarda ihmal edilmesinde
biyiik sakinca olmayan bu etkilesim, yliksek yapilarda mutla-
ka dikkate alinmalidir.

Hesaplarin kisa zamanda ve kesin olarak ¢oziiminde bil-

gisayarin onemi bilyuktir.
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Ayse ERDOLEN, 1966 yilinda Istanbul’da dogdu. 1983 y1-
linda Bakirkdy Yahya Kemal Beyatli Lisesini bitirerek ayni
y1l Y.U.Mih.Fak. Insaat Bélimi'ne girdi. 1988 yilinda Insaat
Miihendisi olarak mezun oldu. Nisan 1989'da Yildiz Universi-
tesi Mihendislik Fakiiltesi Insaat B&liimii'ne Arastirma Gérev-

lisi olarak girdi. Halen ayni1i gdrevi siirdiirmektedir.







