ISTANBUL TEKNIK UNIVERSITESI _* FEN BILIMLERi ENSTITUSU

TASIYICI SISTEM BAKIMINDAN FARKLI 2 YAPININ YATAY
YUKLER ETKiSINDEKi DAVRANISLARININ iNCELENMESI
(10 VE 15 KAT ICIN)

ITU MERKEZ KUTUPI iaNesl IN?
Demirbas No: (;?6;'3 Ul 13
SIDIIAMANO: ceccceseessssss wwomamens M Aav

¢k

YUKSEK LISANS TEZI

Ins. Miih. Hasan Zafer YAVUZTURK

L

Tezin Enstitiiye Verildigi Tarih - 06 Ekim 1998
Tezin Savunuldugu Tarih : 02 Kasim 1998
Tez Damsgman - Prof Dr.Zeki HASGUR 2&@ 7 A2.172%
Diger Jiiri Uyeleri  : Prof Dr.Zekai CELEP '% 7.12.96
Prof Dr.Nahit KUMBAS i BTN

KASIM 1998 \\



ONSOZ

Gerek toplu konut ingaatlarinda, gerekse bazi ozel ingaatlarda degisik
avantajlanndan dolay1 tiinel kalip sistemle ingaatlar yapilmaktadir. Bu tip yapilarin
deprem yiikleri etkisinde, klasik perde-gerceve sisteme kars: avantaj ve dezavantajlari,
alinan 6rnek projelerde incelenmis ve sonuglan karsilagtirilmugtir.

Bu calismanin yiiriitiilmesinde ve sonuglandinimasinda, ¢aliyma suiresince ilgi,
destek ve katkilan igin degerli damgman hocam Sayin Prof. Dr. Zeki Hasgir ‘e
tesekkiirlerimi ve saygilarimi sunarim.

Ayrica caligmalanm sirasinda  desteklerini esirgemeyen aileme sonsuz

tesekkiirlerimi sunarim.

Kasim 1998 Hasan Zafer YAVUZTURK
Insaat Miihendisi

1



ONSOZ

ICINDEKILER

SEMBOL LISTESI

SEKIL LISTESI

TABLO LISTESI,

OZET

SUMMARY

BOLUM 1 GIRIS

BOLUM 2 10 KATLI TUNEL KALIP SISTEM

z1
22
221
2231

2232
2213

23
23.1
£311

2313
e k3

232
24

Kat Agirliklanimin Hesaplanmasi

X Dogrultusunda Deprem Hesabi

Esdeger Statik Deprem Yiikii Yontemine Gore Hesap
Binanin 1. Dogal Titresim Periyodunun Yaklasik
Yontemle Bulunmasi

Yapiya Etkiyen I¢ Kuvvetlerin Belirlenmesi

Cerceve Kesme Kuvvetlerinden Yararlanarak 1.Dogal
Titresim Periyodunun Bulunmasi

Y Dogrultusunda Deprem Hesab1

Esdeger Statik Deprem Yiikii Yontemine Gore Hesap
Binanin 1. Dogal Titresim Periyodunun Yaklagik

Y 6ntemle Bulunmasi

Yapiya Etkiyen I¢ Kuvvetlerin Belirlenmesi

Cerceve Kesme Kuvvetlerinden Yararlanarak 1.Dogal
Titresim Periyodunun Bulunmasi

Dinamik Deprem Hesabi

Temel Hesab1

il

il

vii

viil

ix

SN

O N

14
15
17
17

19
26

y 44
27



BOLUM 3 10 KATLI PERDE — CERCEVE SISTEM

>3
32
33l
32.1.1

33132
3343

37
331
33.L1

3312
3313

Kat Agirliklarinin Hesaplanmasi

X Dogrultusunda Deprem Hesabi

Esdeger Statik Deprem Yiikii Yontemine Gore Hesap
Binanin 1. Dogal Titresim Periyodunun Yaklagik

Y ontemle Bulunmasi

Yapiya Etkiyen I¢ Kuvvetlerin Belirlenmesi

Cercgeve Kesme Kuvvetlerinden Yararlanarak 1.Dogal
Titresim Periyodunun Bulunmasi

Y Dogrultusunda Deprem Hesab1

Esdeger Statik Deprem Yiikii Yontemine Gore Hesap
Binanin 1. Dogal Titresim Periyodunun Yaklagik

Y 6ntemle Bulunmasi

Yapiya Etkiyen i¢ Kuvvetlerin Belirlenmesi

Cergeve Kesme Kuvvetlerinden Yararlanarak 1.Dogal
Titresim Periyodunun Bulunmasi

BOLUM 4 15 KATLI TUNEL KALIP SISTEM

4.1
42
421
42.1.1

4212
4213

43
43.1
43.1.1

4332
4313

Kat Agirhiklarinin Hesaplanmasi

X Dogrultusunda Deprem Hesabi

Esdeger Statik Deprem Yiikii Yontemine Gore Hesap
Binanin 1. Dogal Titresim Periyodunun Yaklagik
Yontemle Bulunmasi

Yapiya Etkiyen I¢ Kuvvetlerin Belirlenmesi

Cergeve Kesme Kuvvetlerinden Yararlanarak 1.Dogal
Titresim Periyodunun Bulunmasi

Y Dogrultusunda Deprem Hesabi

Esdeger Statik Deprem Yiikii Yontemine Gore Hesap
Binanin 1. Dogal Titresim Periyodunun Yaklagik

Y 6ntemle Bulunmast

Yapiya Etkiyen I¢ Kuvvetlerin Belirlenmesi

Cergeve Kesme Kuvvetlerinden Yararlanarak 1.Dogal
Titresim Periyodunun Bulunmast

v

32

32
34
36

36
38

41
42
44

44
46

49

50

50
52
54

54
55

60
61
63

63
64

72



BOLUM 5 15 KATLI PERDE — CERCEVE SISTEM

5.1 Kat Agirliklarinin Hesaplanmasi

5 X Dogrultusunda Deprem Hesab1

521 Esdeger Statik Deprem Yiiki Yontemine Gore Hesap

52.1.1 Binamn 1. Dogal Titresim Periyodunun Yaklagik
Y 6ntemle Bulunmasi

52.1.2 Yapiya Etkiyen I¢ Kuvvetlerin Belirlenmesi

52.1.3 Cergeve Kesme Kuvvetlerinden Yararlanarak 1.Dogal
Titresim Periyodunun Bulunmasi

29 Y Dogrultusunda Deprem Hesabi

531 Esdeger Statik Deprem Yiikii Yontemine Gore Hesap

53.1.1 Binamn 1. Dogal Titresim Periyodunun Yaklasik
Yontemle Bulunmasi

5.3.1.2 Yapiya Etkiyen i¢ Kuvvetlerin Belirlenmesi

53.1.3 Cergeve Kesme Kuvvetlerinden Yararlanarak 1.Dogal
Titresim Periyodunun Bulunmasi

BOLUM 6 TASIYICI ELEMANLARDA YUK HESAPLARI

6.1 Kirislere gelen yiiklerin hesaplanmasi
6.2 Kolonlara gelen yiikler ve kolonlarin boyutlandirimasi
6.3 Perdelere gelen yiiklerin hesaplanmast

6.4 Perde boyutlarimin kontroli
BOLUM 7 HESAP SONUCLARININ KARSILASTIRILMASI
7.1 Yer degistirmeler bakimindan karsilagtirma
3 Periyotlar bakimindan kargilasgtirma
73 Moment ve kesme kuvvetleri bakimindan kargilastirma
7.4  Insaat maliyetleri agisindan karsilagtirma
SONUCLAR VE ONERILER
KAYNAKLAR
EKLER

OZGECMIS

74
74
76
78

78
79

84
85
87

87
88

92
93
93
94
97
98
102
102
104
104
105
109
111
112

132



El

XT

Tt

3

SEMBOL LISTESI

= Egilme rijitligi

= Kitle

= Uzunluk

= Spektral ivme katsayisi

= Etkin Yer Ivme Katsayisi

= Bina 6nem katsayisi

= Spektrum katsayisi

= Binanin temel iistiinden itibaren toplam kat sayisi

= Binamn temel iistiinden itibaren 6lgiilen toplam yiiksekligi
= Binanin N katina (tepesine) etkiyen ek esdeger deprem yiikii
= Agirhk

= Periyot

= Egdeger kayma rijitligi

= Zemin yatak katsayisi

= Eylemsizlik momenti

= Kat kesme kuvveti

= Perde kesme kuvveti

= Rolatif yerdegistirme



Sekil 1
Sekil 2
Sekil 3
Sekil 4
Sekil 5
Sekil 6
Sekil 7
Sekil 8

SEKIL LiSTESI

Yapi cinsine gore yerdegistirme bigimleri

15 kath binada yerdegistirmeler

10 kath Perde-Cergeve sistem 1. Kat plam

10 katli Perde-Cergeve sistem E aksi diigey kesit
10 katli Perde-Cergeve sistem genel goriiniisi
Perde-Cergeve sistem plani

Tiinel kalip sistem plan

15 kath binada yerdegistirmeler

Vii

X1
xiii
X1V
XV
XVi
xvii
xviii

110



Tablo 1
Tablo 6.1
Tablo 6.2
Tablo 6.3
Tablo 6.4
Tablo 7.1.1
Tablo 7.1.2
Tablo 7.1.3
Tablo 7.1.4
Tablo 7.1.5
Tablo 7.1.6
Tablo 7.1.7
Tablo 7.1.8
Tablo 7.2
Tablo 7.3

Tablo 7.4.1
Tablo 7.4.2

TABLO LISTESI

2 sistemin karsgilagtiriimasi

Kiriglere gelen yiiklerin hesaplanmasi

Kolonlara gelen yiikler ve kolonlarin boyutlandiriimasi
Perdelere gelen yiiklerin hesaplanmasi

Perde boyutlarinin kontrolii

10 katli yapi tiinel kalip sistem X yonii deplasmanlar

10 kath yap1 perde-gergeve sistem X yoni deplasmanlar
10 katli yapi tiinel kalip sistem Y yonii deplasmanlar

10 katli yap1 perde-gerceve sistem X yoni deplasmanlar
15 kath yap1 tiinel kalip sistem X yonu deplasmanlar

15 katli yap1 perde-gergeve sistem X yoni deplasmanlar
15 kath yapa tiinel kalip sistem Y yonu deplasmanlar

15 kath yap1 perde-gergeve sistem Y yoni deplasmanlar
Periyotlar bakimindan kargilagtirma

P1 ve P5 perdeleri igin zemin kat1 kesit zorlarinin
Kargilagtiriimasi

Tiim binalarda kullamlan malzeme miktarlari

Birim biyiikliiklere gore malzeme miktarlar

viii

93
94
97
98
102
102
102
102
103
103
103
103
104

104
108
108



OZET

TASIYICI SISTEM BAKIMINDAN FARKLI 2 YAPININ YATAY YUKLER
ETKISINDEKI DAVRANISLARININ INCELENMESI (10 VE 15 KAT ICIN)

Bu c¢aligmada, tasiyict sistem bakimindan farkhh 2 yapiin yatay yukler
etkisindeki davramslan 10 kath ve 15 kath binalar iin incelenmistir. Bu amagla,
betonarme ¢ok kath yapilarda uygulanan tasiyic1 sistemlerden, Tiinel kalip Sistemler
ile Perde-gergeve sistemler ele alinmigtir.

Ornek olarak alinan 2 tagtyici sistemin, kullamm alani ve mimari nitelikler gibi
diger ozellikleri degistirilmemis, boylece hangi tastyict sistemin hangi durumlarda
kullanilmasinin daha elverisli oldugu arastirlmugtir.

Hesaplamalar yapilirken ilk olarak Rayleigh oramiyla yapmin 1. Dogal titresim
periyodu yaklagik olarak bulunmus daha sonra gergeve kesme kuvvetlerinden
yararlanarak ve dinamik deprem analizleri yapilarak, binadaki tastyici sistemlerin
kargiladig1 yatay yiikler ve bu yiiklerin katlarda ortaya gikardig: yer degistirmeler ile
gergeve i¢ kuvvetleri hesaplanmugtir. Saglikli bir kargilagtirma yapilabilmesi amaciyla
da farkli iki yap: sisteminde boyut, yer ve digerbzellikleri degismeyen 2 perdenin (P1
ve P5 Perdeleri) zemin kati igin kesit zorlari hesaplanip kiyaslanmigtir (Bolim 7.3.)

Ayrica 4 farkh yapi sisteminin beton , donati ve kalip maliyetleri hesaplanmus,
birim beton miktari ve birim kullamm alam igin hesaplanan bu maliyetler
kargilagtirilmigtir.

Sonugta, incelenen 2 sistemden (Tiinel Kalip Sistem ve Perde-Cergeve Sistem)
hangisinin yatay yiikler etkisinde hangi bakimdan daha elverisli olacag aragtirilmig ve

elde edilen degerler Boliim 7 deki tablolarda gosterilmistir.

X



SUMMARY

THE COMPARISON OF THE BEHAVIOUR OF TWO BUILDINGS,
DIFFERENT IN STRUCTURAL SYSTEM UNDER EARTHQUAKE FORCES
(FOR 10 AND 15 STOREYS)

It is the most important point for civil engineering to determine the kind of
structural system of a building at designing stage of project for civil engineering.
When we project a structural system of building, we should take care of horizontal
forces at least as much as we take care of vertical forces, especially for high buildings.
Because for example after 22 m.of height horizontal forces become more important
than vertical forces.

The population in metropolises is increasing day by day, although building
areas are very restricted. People also want to make their buildings higher for prestige.
Because of some reasons like that the building of high constructions is increasing
nowadays.

The behaviours of frames and shear walls under earthquake forces were
examined in this study. Under horizontal forces, the sliding type of displacements
occurs at frames, although the bending type of displacements occurs at shear walls.
But if we use these two systems together in designing for earthquake resistance,
optimum benefit can be obtained.

If a structural system is designed with only frames, maximum displacements of
storeys occur approximately at the middle storey of building as seen in Figure 1.2 But
if a structural system is designed with only shear walls maximum displacements and
forces occur approximately at the top storey of building as seen in Figure 1.c. Also we
can easily see in Figure 1.c that the optimum benefits (like minimum displacements,

minimum forces) can be taken by using these two systems together in our project.



/

Figure 1.a Figure 1.b Figure 1.c

In this study only shear walls in the first example and frames with shear walls
in the second example were used. Displacements after calculations showed in Figure 2

The area of building and architectural properties are the same for both
examples. The properties of ground and geologic movement are also the same.

First, the displacements of storeys determined by using Mohr method. Then
the first natural vibration period was calculated approximately by using Rayleigh
method.

The effects of earthquake were calculated with two methods. The first one is
the static method (under the static loads). In this method, horizontal forces were
determined in relation to the weight of building, ground conditions and geological
properties of the area. With the help of these these static horizontal forces we can
calculate displacements and the period of building for each storey. Second method is
the dynamic method (Under the dynamic loads like earthquake, wind...). In this
method we used real earthquake data. We used DINAR 1995 Earthquake data in this
study.

Different results were obtained from calculations as seen in Table 1 and shown

in Figure 2.



TABLE 1 Comparison of two systems

SHEAR WALL SHEAR-FRAME SHEAR WALL SHEAR FRAME

No X Dir. Y Drr. X Dir. Y Dir No X Dir. Y Drir. X Drr. Y Du.

d(m) d(m) d(m) d(m) d(m) d(m) d(m) d(m)
10 0,0193] 0,0144] 0,0196] 0,0128] 15 0,0459] 0,0343] 0,0291 0,0194
a 0,0167| . 0,0124] 0,0177| 0,0115] 14 0,0416| 0,0311 0,0274| 0,0182
8 0,0140f 0,0104] 0,0157| 0,0101] 13 0,0374| 0,0279] 0,0256| 0,0170
7 0,0115| 0,0085] 0,0134| 0,0086] 12 0,0332] 0,0248] 0,0236] 0,0157
6 0,0090f 0,0067| 0,0111 0,0071] 11 0,0291] 0,0217| 0,0215| 0,0143
5 0,0067| 0,0050| 0,0086| 0,0055] 10 0,0251 0,0187| 0,0193] 0,0128
4 0,0046f 0,0034] 0,0064| 0,0040] 9 0,0212| 0,0158| 0,0171 0,0113
3 0,0029| 0,0021 0,0043| 0,0026] 8 0,0175| 0,0131 0,0149| 0,0098
2 0,0014f 0,0011 0,0023| 0,0014] 7 0,0140| 0,0105| 0,0127] 0,0083
1 0,0005| 0,0003|f 0,0009] 0,0005¢ 6 0,0108| 0,0081 0,0105| 0,0068
5 0,0079] 0,0059| 0,0084| 0,0054
4 0,0054| 0,0040( 0,0063| 0,0039
3 0,0033] 0,0024| 0,0042| 0,0026
2 0,0016] 0,0012| 0,0024| 0,0014
1 0,0005| 0,0004| 0,0009| 0,0005

d (m.) = Total storey displacements.

As a result we can easily understand from Table 1 and Figure 2 that shear wall
systems have more displacement than shear-frame systems at the top points of
building, although shear-frame system buildings have more displacements at the
middle storeys of the building. Because the shear-frame buildings are more rigid for
each storey and more ductile than shear wall buildings. If we take care of the ductility
of buildings we can prefer shear wall system buildings then shear-frames. We should
use enough stirrups for that, especially at the connection points of frames. Some
spaces in shear walls (like door and window spaces) can also make our building so
ductile.

But we should also take care of the designing stage of project, the speed, the
quality and the cost of building. As we see in Chapter 7.4, the cost of shear wall
buildings is higher than shear-frame buildings. But the speed of building is lower than

shear-frames and in a long-term, these ones will be cheaper.

xii
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Sekil 5 10 Kath Perde-Cergeve Sistem genel goriinisii
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BOLUM 1
GIRIS

Giiniimiizde, biyiik sehirlerde yaganan go¢ problemi ve bunun ortaya gikardigi niifus
yogunluguyla birlikte ortaya ¢ikan konut agiginin giderilmesi amaciyla yillarca once
baslatilan toplu konut ingaatlari halen artan ihtiyag dogrultusunda devam etmektedir.
Bu tip insaatlarda genellikle, Tiinel Kalip sistemiyle yapilan ve tamamen perdelerden

olusan tastyici sistem bulunmaktadir.

Yatay yiik dogrultusunda simetrik olarak diizenlenmis bir Tiinel Kalip sistem yapinin
yatay rijitligi Perde-Cergeve sistem bir yapiya gore oldukga fazladir. Bunun temel
nedeni perelerin asal eksen etrafindaki atalet momentlerinin kolonlara oranla gok
fazla olmasidir. Buna karsin Perde-Cerceve sistemlerde yatay yiklerin tamaminin
perdeler tarafindan tagindigim diigiinmek hatah bir yaklagim olur. Perdeler yatay yuk
etkisinde konsol kirig gibi davranirlar. Cergevelerde ise her katin kendi diizlemi
iginde rijit olduu varsayimiyla her kat goreli olarak birbirine gok yakin yer
degistirme yapar, bu nedenle 2 farkli tastyict elemamin bir arada kullamimasi

esnasinda diizgiin olmayan etkilesimler dogar.

Deprem  dayamkli  bina tasaiminda  perdelerin  olumlu etkilerinden
yararlamlmaktadir. Ancak tiinel kalip sistemle yapilmig binalarda tim tastyicilarin
perdelerden olugmasi yapimin siinekligini onemli olgide azaltmaktadir. Binanin
yuksekligi arttikga da yatay yiikler etkisinde iist katlarda, konsol etkisinden
kaynaklanan fazla deplasmanlar ortaya ¢ikabilmektedir. Bu gibi olumsuz etkiler,

perdelerde ve perdeler arasindaki baglant: kiriglerinde sinekligi artirici tedbirler
alinarak giderilmektedir.

Bu c¢alismada, islevi ve kullanmim alam aymi olmak tizere Tunel Kalip sistemle
yapilmis yalnizca perdelerden olusan bir yapi ile, Perde-Cergeve sistemi bir yapinin

yatay kuvvetler etkisindeki davranislar incelenecektir.




BOLUM 2
10 KATLI TUNEL KALIP SISTEM

2.1 KAT AGIRLIKLARININ HESAPLANMASI

DOSEME:

Karo Mozaik . 2cm. 1x0.02x2.2 = 0.044
Harg . 3em 1x0.03x2.1 = 0.063
Déseme 14cm. 1x0.14x2.5 = 0.350
Siva 2¢m. 1x0.02x2.0 = 0.040

Tg=0497t/ m?
( Hareketli yik ) g=0.200t/m?

Kat alamt : (2010 x1951)-(337.5x165.5)-(705x165.5)-(337.5x165.5)~(255x540)-
(337.5x165.5)x2-(705x165.5)-(255%x204) = 3275010 cm? =327.5 m?

Sabit Yik .......... 327.5x0.497=162.77t
Hareketli Yuk ... 327.5x0.200 =65.50t

PERDELER: (Toplam uzunluk)

Bk .. . 3315x2 =675 cm.
Cabn (652.5-0.90)x2=1303.2 cm.

Dghksy = i =255 cm.
Esn . [877.5-(55-7.5)]x2 =1660 cm.
o (652.5-0.90)x2 =1303.2 cm.
o 255 =255 cm.
. R 337 5x2 =675 cm.

MW .. (600.5-90)x2 =1021 om.
SR 1951-90x2 =1771 cm.

§ak 1665-(100x2+35)  =1430 cm.



S .o 1665-(100x2+35) =1430 cm.

D 1951-90x2 =1771 cm.

P Lhas i (600.5-90)x2 =1021 ' om.
14570.4 cm. = 145.704 m.

Sabit yik ......... 145.704x2.8x0.20x2.5 =203.98 t.

DUVARLAR:

(Prekast beton olarak; 2.5 t/m?)

L g 315x2 =630 cm.

|y g 315x2 =630 cm.

Lk . (420+360+360+420) = 1560 cm.

8 akm.on (420+360+360+420) = 1560 cm.

Balkon ........ 225x4 =900 cm.

5280 cm. =52.80m

Sabit yik ......... 52.80x2.8x0.20x2.5 =73.92 t.

CATI KATI ICIN:

.52 tikleri i¢in
Cati kati igin perde ve duvar yi
L S - 1 toplam yiikiin yarisi hesaba katilacaktir.
DOgtae .. . - 162.77t
Perde(203.98/2) ..... : 101.99 t
Duvar(73.92/2)....... : 3696t
Sabit yiik.............. :301.72t
Hareketli yiik........ 353
NORMAL KATLAR:
Doseme ............ 0 162.77t
Peede :203.98t
Duvat »Lui=d L 73.92¢
Sabit yik.......... :440.67t

Hareketli yik.... : 655 t



KAT NO| g (9 qt) [W=g+0.3d W ()
301,72 | 655 | 321,37
44067 | 655 | 460,32
440,67 | 655 | 46032
44067 | 655 | 46032
44067 | 655 | 46032 | 45238
440,67 | 655 | 46032
440,67 | 655 | 46032
44067 | 655 | 46032
440,67 | 655 | 46032
500,22 | 655 | 51987

Y PN (] FN) KV RN BN BT KN

2.2 X DOGRULTUSUNDA DEPREM HESABI

Deprem bolgesi : 1
Zemin grubuB , Z,

H =2.8x9+3.4=28.6m.
D, =20.10 m.

A=A, *I+8S A = Spektral ivme katsayis

A , = Etkin yer ivmesi
I = Bina 6nem katsayisi

S = Spektrum katsayisi
A,=0.40 (Deprem bélgesi 1)
I =1.00 (Konut)

T 009+H _009%286

JD 201

=0574

T=007*10=0.7 Bulunanbu?2T degerinden elverigsiz olam (kiiguk olan)
hesaba katilir.

Z, zeminiigin T, =0.15
T, =040

T=0.574 >Tb=0.40 oldugundan
S$=25+ (Tb/T)* =18726

A=A, *I1*S =040 * 1.00% 1.8726 = 0.7490

R, =R (T=0.574>Ta=0.15)



R igin ( Suneklik diizeyi yiiksek segilerek) R, =R=7.0 ( «<0.75 oldugundan )

V, = Toplam Esdeger Deprem Yiikii ( taban kesme kuvveti)

V.= “;:A = 4523'8;0'7490 =484.047t. 2010%A *I*W=180.95t.

Hn =28.6 > 25 oldugundan AF, =007+T,*V, <02*V, (T, Rayleigh metodu ile
bulundu.)

AF, = 0.07+0.6577+484.047 = 22285 < 0.2+484.047 = 96.809

Vt - AFn =484.047 - 22.285 = 461.762 t. (Bu yiik katlara dagitilacak.)

R B L S e
IZ(W;*H,)
KAT NO| Kat agirh| Temelden WiHi WiHi Fi
(Wi) yiiks.(H) top(WiHi)
10 321.37 28.60 9191.182 0.132 83.020
9 460.32 25.80 11876.256 0.170 78.478
8 460.32 23.00 10587.360 0.152 69.961
7 460.32 20.20 9298.464 0.133 61.444
6 460.32 17.40 8009.568 0.115 52.927
5 460.32 14.60 6720.672 0.096 44.410
- 460.32 11.80 5431.776 0.078 35.893
3 460.32 9.00 4142.880 0.059 27.376
2 460.32 6.20 2853.984 0.041 18.859
1 519.87 3.40 1767.558 0.025 11.680

top(WiHi) : 69879.700 484.047



2.2.1 Esdeger Statik Deprem Yiikii Yontemine Gore Hesap

2.2.1.1 Binamn 1. Dogal Titresim Periyodunun Yaklasik Yontemle Bulunmasi

83.020t —»

78478t —>

69.961 t >

61444t >

52927t >
44410t —>
358903t »

27376 t >

18859 t —» /
11.680 t — Yy

Binanin 1. Dogal titresim periyodunun belirlenmesi i¢in “RAYLEIGH” oranini
kullanirsak;

Pxd

o Zm*d2

P : Her kata gelen deprem yiikii

d : Her kattaki yer degistirme
m: Kitle (W / g)

Her kata gelen deprem yiikii ve kat kiitleleri daha 6nce hesaplanmisti. Bu agamada

her kattaki yer degistirmenin hesaplanmast gerekmektedir. Bunun i¢in “MOHR”
yontemi kullanilacaktir.



Mohr Yontemivle Deplasmanlarin Hesaplanmas:

Sistemi bir konsol kiris gibi diisiinerek dis etkilerden kaynaklanan moment
diyagramini gizelim.

11.680 18.859 27376 35893 44410 52927 61.444  69.961 78.478  83.020

e o] sason s ofeon [ sl 2 oSN
MT.AB » O

C D E H I J K

484.048

M(+)

1332.736
2152.864
3121.188
4213.860
5407.032
6716.570
7999.488
9645.251

\\\




4
LY=0 = V,=73366.9392 / EI EI= 85140900 t m’ (14=29.874 m )

M, =0
M, =d,= 52578.715/EI = 0.00062 m M_=d " 1050022.347 / E1=0.01233m
M, =d =166249.320 / EI= 0.00195 m M,=d, = 1333731.934 / EI= 0.01566m
M, = d,=332543.048 /EI = 0.00391 m M, =d, =1628114.971 / EI=0.01912m
M, =d_ =541379.961 /El = 0.00636 m M;=d; = 1928121.631 / EI= 0.02265m
M, = d = 783384856 /E1 = 0.00920 m M=~ 2154082.746 / EI= 0.02530m
Katno | m(W/g) P(t) d(m) Pxd mxd2
10 32.759 83.020| 0.02530 2.1004 0.0210
9 46.923 78.478| 0.02265 1.7772 0.0241
8 46.923 69.961| 0.01912 1.3378 0.0172
7 46.923 61.444| 0.01566 0.9625 0.0115
6 46.923 52.927| 0.01233 0.6527 0.0071
5 46.923 44.410( 0.00920 0.4086 0.0040
& 46.923 35.893| 0.00636 0.2282 0.0019
3 46.923 27.376| 0.00391 0.1069 0.0007
2 46.923 18.859| 0.00195 0.0368 0.0002
1 52.994 11.680| 0.00062 0.0072 0.0000
TOPLAMLAR : 7.6186 0.0876

TP+d =7.6186 tm
Tm*d? =0.0876 tsn®m

211
T=" w5131 W
()



2.2.1.2 Yapiya Etkiyen i¢ Kuvvetlerin Belirlenmesi

Baglant: kirigleri igin D , (Esdeger kayma rijitligi) degerlerinin hesaplanmasi:

S 1%* Ei" *(a, + %) L =2 perde ekseni arasindaki uzaklik
C
a, = 1. Perde genigliginin yarisi i1
b= lc_f*%*(az - %) a, = 2. Perde genisiliginin yarist/ L
¢ = Net agiklik /L
I,,=05I,
Ust kat i¢in D,=R+—

Orta katlar icin D =R
Alt kat igin D=2 *R

P2 - P3 perdeleri icin :

3575

8, = 10375 _ 0.290 R, =464.64 dm*/m
3575

¢ =227 g9sp
3575

Ust kat -— D,=97842 D, =696.96

Ortakatlar --—» D, =652.28 D, =464.64
Altkat - D, =130456 D,=929.28
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2.D Degerlerinin bulunmas: ( baglanti kirigleri):

Kat Df2 Df3 =D

no (dma/m) | (dm4/m) | (dma/m

10 978.42 696.96| 6701.52
9 652.28 464 64| 4467.68
8 652.28 464.64| 4467.68
7 652.28 464 64| 4467.68
6 652.28 464 64| 4467.68
S 652.28 464.64| 4467.68
4 652.28 464 64| 4467.68
3 652.28 464 64| 4467.68
2 652.28 464 64| 4467.68
1 1304.56 929.28| 8935.36

Perde atalet momentleri ve katsayilarin hesaplanmasi: (E=1)

Yapida perde boyutlari en alt kattan en ist kata kadar tuniform olarak

Sing®

degistiginden perdelerdeki atalet momentlerinin ve katsayilarin  bir kat igin
hesaplanmas: yeterlidir.

IP, = 0.7639 m*
IP, = 0.8637 m*
IP, = 03205 m*
IP, =10.0181 m*
IP, =0.6571 m*
IP, =13885 m*

31,=4+(0.7639+0.8637+0.3205)+2 % 10.0181+0.6571+1.3885=29.874m*

h -
f =————=0.015621 m™
2343678910 ooy g

f=—2l_=0,01897 m"
6*TEI
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Kat kesme kuvveti ve konsol perde momentleri:

Kat Kat Kat kesme |Konsol perde

No: Kuvveti | kuvveti (t) [/momenti (t.m)
10 83.020 83.020 232.456
9 78.478 161.498 684.650
8 69.961 231.459 1332.736
7 61.444 292.903 2152.864
6 52.927 345.830 3121.188
> 44 410 390.240 4213.860
4 35.893 426.133 5407.032
S 27.376 453.509 6716.570
2 18.859 472.368 7999.488
1 11.680 484.048 9645.251

Denklem takiminin katsay: ve sabitleri:

8Li—1 3 fi—l i
=f - F

d

Li+l

i-1

8,; =2+f +2+f_ +F +F
8i,o = [fi*Mi+1,o +2*(fi + fi—l)*Mi,o +fi—1*Mi—1,o

Kat | F=1/2D f Mo fMo | oii1 | oii+l 8,1 31,0

no | m3) | i/m3)| @m) tm2) | (/m3) | (/m3) | (1/m3) | (¥m2)
10 | 1492 | 0016 | 232,456 3631 | -2,223 | -1,477 | 3,793 | 25218
9 2,238 | 0,016 | 684,650] 10,694 | 2,223 | -2,223 | 4539 | 67,225
8 2,238 | 0,016 | 1332,736| 20,817 | 2,223 | -2,223 | 4539 | 127,591
7 2,238 | 0,016 | 2152,864] 33,628 | 2,223 | 2,223 | 4539 | 204,081
= 2,238 | 0,016 | 3121,188| 48,753 | 2,223 | -2,223 | 4539 | 294,460
B 2,238 | 0,016 | 4213,860| 65,820 | 2,223 | -2,223 | 4539 | 396,493
4 2,238 | 0,016 | 5407,032| 84,458 | -2,223 | -2,223 | 4539 | 508,565
3 2,238 | 0,016 | 6716,570| 104,913 | -2,223 | -2,223 | 4,539 | 629,061
2 2,238 | 0,016 | 7999,488| 124,952 | 1,100 | -2,223 | 3427 | 841,288
1 1,119 | 0,019 | 9645251| 182,970 0,000 | -1,100 | 1,157 [ 517,691




Katsayilar Matrisi ve Yik vektori:

12

X10 | X9 X8 X7 X6 X5 X4 - §oae X1 5,0
3,793 2,223 25,218
-2,223| 4,539]| -2,223 67,225
2,223| 4,539| 2,223 127,591
2,223| 4,539] -2,223 204,081
2,223| 4,539] 2,223 +[294,460] = 0
2,223| 4,539 2,223 396,493
2.223] 4,539 2,223 508,565
2.223| 4,539| -2,223 629,061
2.223| 3,427] -1,100] |841,288
1,100] 1,157 [517,691
Cergeve ve Perde Momentleri:
Kat Mo X Mperde P1 P2 P3 P4 Ps Pse
no (t.m) (t.m) @m) | @m) | @¢m) [ @m) | @¢m) | @tm) | ¢m)
10 232,456| -710,315| -477,859| -12,219| -13,816 -5,127| -160,248 -10,511| -22,210
) 684 ,650| -1200,632| -515,982| -13,194| -14,918 -5,536| -173,032 -11,349| -23,982
8 1332,736|-1710,938| -378,203| -9,671| -10,934 -4 058| -126,828 -8,319| -17,578
7 2152,864| -2235,426| -82,562| -2,111| -2,387 -0,886| -27,687| -1,816 -3,837
6 3121,188| -2761,629] 359,559| 9,194 10,395 3,857| 120,576 7,909 16,712
5 4213,860| -3270,906| 942,954| 24,112| 27,262 10,116| 316,215| 20,741 43,827
Ll 5407,032| -3738,662| 1668,370| 42,661| 48,235 17,899| 559,480 36,697| 77,543
3 6716,570| -4134,053| 2582,517| 66,037 74,664 27,706{ 866,034 56,804| 120,032
2 7999,488| -4419 ,415| 3580,073| 91,545| 103,505 38,408| 1200,560 78,746| 166,397
1 9645,251|-4649,133| 4996,118| 127,754| 144,445 53,600| 1675,424 109,893|232,212

Mperde momenti , atalet momentleri oraninda perdelere dagitilmstir.
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Kat kesme kuvvetleri ve baglanti kirisi ug momentleri:

X

Kat ST=AX/n T2 | T3 | Mi2 | M3 [Ug mom.2lUg mom.3| Déseme
no| (tm) ® @® ® | ¢m) | @¢m) | tm) (t.m) no

69,137|49,249| 69,137 | 49,249 11
10 | -710,315|253,684 | 37,038| 26,383 | 34,569|24,624| 70,362 50,121 10
9 |-1200,632] 175,113] 25,567| 18,212| 35,793 25,497| 73,045 52,033 9
8 |-1710,938| 182,252] 26,609 18,954 | 37,252|26,536| 75,540 53,809 8
7 | -2235,426| 187,317 27,348] 19,481| 38,288/ 27,273| 76,700 | 54,636 4
6 [-2761,629] 187,930( 27,438] 19,545| 38,413[27,363| 75,590 | 53,845 6
5 | -3270,906| 181,884 | 26 555 18,.916| 37,177[26,482| 71,323 | 50,806 5
4 |-3738,662| 167,056 | 24,390 17,374| 34,146[24,323| 63,010 | 44,884 4
3 [-4134,053/141,211] 20,617 | 14,686 | 28,863/ 20,560 49,695 | 35,399 3
2 | -4419,415/ 101,915 14,880[ 10,599 20,831 14,839| 37,601 26,784 74
1 |-4649,133| 67,564| 9,864| 7,027|16,769|11,945

Kesme kuvvetleri, Di sayilari oraninda £T” nin dagitiimasiyla bulunmustur

OR: 10. Katta Tf, = 253.684*(978.42/6701.52) = 37.038 t

R degerleri kattan kata degismedigine gore baglant1 kirisi ug momentleri;

Ust kat icin :

Alt katlar icin :

Mn
Mn
Ara katlar igin: M,
M,
MIO

= E*T *h

*T_*h,

s Ppd

| =D | = | = W

o Wil ©
1

el

w = —*T, *h, formilleriyle hesaplanabilir.
2
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2.2.1.3 Cer¢eve Kesme Kuvvetlerinden Yararlanarak 1. Dogal Titresim

Periyodunun Bulunmasi :

Daha 6nce hesaplanan ZD’ler _E_2_ degeri ile garpilarak gerekli diizeltmeler yapilir.
h.

J

Burada E=2850000 t/m? ve h;’ler kat yiikseklikleridir. Omegin 10 Katigin ;

%106
ID=6701.52%10"" * il SO 243613.9 t/m.

28?
Kat no| m(W/ P(t T >B d(m) d(m) Pxd mxd2

10 32,#5)9 83});0 253 6839| 243613,9] 0,00104 0,00950| 0,7891 0,00296
9 46,923| 78,478 | 175,1135| 162409,3] 0,00108| 0,00846 0,6642| 0,00336
8 46,923| 69,961 |182,2521| 162409,3| 0,00112 0,00738| 0,5167 0,00256
! 46,923| 61,444 |187,3171| 162409,3] 0,00115| 0,00626 0,3848| 0,00184
6 46,923| 52,927 |187,9298| 162409,3| 0,00116] 0,00511 0,2704| 0,00122
S 46,923| 44 410 | 181,8844| 162409,3| 0,00112 0,00395| 0,1755 0,00073
= 46,923| 35893 |167,0559| 162409,3| 0,00103 0,00283| 0,1017 0,00038
3 46,923| 27,376 |141,2109| 162409,3| 0,00087 0,00180| 0,0494 0,00015
2 46,923| 18,859 | 101,9149]| 162409,3| 0,00063| 0,00093 0,0176| 0,00004
1 52,994 11,680 |67,56428| 220292,2| 0,00031 0,00031 0,0036/ 0,00000

: TOPLAMLAR : 2,9729| 0,01325

Deplasmanlarin kontrolii:

ABYYHY-1997 Denklem (6.20)’ye gére;

O (90035 —» 909122 _ 00116 <0.0035
h, 28
(813"‘“ 392_2 o DO e 0_‘6’3:0.0033

yeterlidir.

ZP+d =2.9729 tm

Tm*d’ =0.01325 tsn?m

1
0’= 22 24360 L @ =+224369=14979 —

Tm*d? sn

211
T=——=0419 sn
®

......



15

2.3 Y DOGRULTUSUNDA DEPREM HESABI:

Deprem bolgesi :1
Zemin grubu B [Z,

H =2.8x9+3.4 =28.6 m.
D, =195l

A=Ao*1=*S A = Spektral ivme katsayisi

Ao= Etkin yer ivmesi
I = Bina 6nem katsayisi

S = Spektrum katsay1s1
Ao=0.40 (Deprem bolgesi 1)
I =1.00 (Konut)

T 009+H _009+286
JD J1951

= 05827

T=007 *10=0.7 Bulunan bu 2 T degerinden elverigsiz olani (kiigiik olan)
hesaba katilir.

Z, zeminiigin T, =0.15
T, =0.40
T=0.5827 > Tb=0.40 oldugundan

S=25+ (Tb/T)** =1.8501

A= Ao*I*S=10.40 *1.00*1.8501 = 0.7400

R, =R (T=0.5827 > Ta=0.15)

R i¢in ( Siineklik diizeyi yiiksek segilerek) R, =R=7.0
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V, = Toplam Esdeger Deprem Yiikii ( taban kesme kuvveti)

v, = “:A s 4523~8"7‘°-74°° _47823t. > 010%A *I*W=180952 t.

Hn = 28.6 > 25 oldugundan AF, =007+T,*V, <02+V, (T, Rayleigh metodu ile
bulundu.)

AF, = 0.07%0.6736%478230 = 22.549 < 0.2+478.230=95.646

Vt - AFn = 478.230 -22.549 = 455.681 t. (Bu yiik katlara dagitilacak.)

F = (Vs Sg— e
T(W;*H,)
KAT | Kat agirhg{ Temelden WiHi _ WiHi Fi
NO (Wi) yiiks.(H) top(WiHi)

10 32137 2860 | 9191.182 | 0.132 [ 82.484

9 460.32 2580 |11876256| 0.170 | 77.444

8 460.32 2300 |10587.360| 0.152 | 69.039

7 460.32 2020 | 9298464 | 0.133 | 60.635

“ 460.32 17.40 | 8009.568 | 0.115 | 52.230

5 46032 1460 | 6720672 | 0.096 | 43.825

4 460.32 1180 | 5431.776 |  0.078 | 35.420

3 460.32 900 | 4142880 | 0059 | 27.015

2 460.32 620 | 2853.984 | 0.041 18.611

1 519.87 340 1767558 | 0.025 | 11.526

top(WiHi) : 69879.700
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2.3.1 Esdeger Statik Deprem Yiikii Yontemine Gore Hesap

2.3.1.1 Binanin 1. Dogal Titresim Periyodunun Yaklasik Yéntemle Bulunmasi

82484t

77.444 t

69.039t

60.635t

52.230t

43.825t

35420t

27015t

18611t

11.526° =

Binanin 1. Dogal titresim periyodunun belirlenmesi igin

kullanirsak;

2*I1
o)

T:

—>

ve

o

. XP*d
£ z:m*d2

P : Her kata gelen deprem yuki

d : Her kattaki yerdegistirme

m: Kiitle (W / g)

“RAYLEIGH” oranini

Her kata gelen deprem yiikii ve kat kiitleleri daha 6nce hesaplanmist1. Bu agamada

her kattaki yer degistirmenin hesaplanmasi gerekmektedir. Bunun igin “MOHR”

yontemi kullanilacaktir.
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Mohr Yontemivle Deplasmanlarin Hesaplanmast:

Sistemi bir konsol kiris gibi diiinerek dis etkilerden kaynaklanan momentleri
bulalim. Bu moment degerlerinden yararlanarak deplasmanlar bulalim.

TY=0 = V, =72556.8882 /EI  EI= 136041045 tm* (I,=47.7337 m*)

M,=d,= 51974.588 /EI = 0.00038 m M, =d, = 1038114.298 / E1= 0.00763 m

M_ = d_ = 164343.580/EI= 0.00121 m M, =d, = 1318649.441 / EI = 0.00969 m
M,= d,=328740.379/El= 0.00242m M,=d, = 1609754.139 / EI= 0.01183 m
- .

e

35205.599 /El= 0.00393 m M;=d; = 1906432.855 / E1 = 0.01401 m

M
M= d,= 774475303 /EI= 0.00569m M,=d,= 2129919.942 / EI= 0.01565 m

Katno | m(Wig) P(t) d(m) Pxd mxd2
10 32,759|  82,484] 0,01565 12900 _ 0,0080
9 46,923|  77,444] 0,01401 1.0850] _ 0,0092
8 46,923|  69,039| 0,01183 08167] _ 0,0066
46,923| _ 60,635| 0,00969 05876 _ 0,0044
6 46,923|  52,230| 0,00763 03985 _ 0,0027
5 46,923 43,825| 0,00569 02494] _ 0,0015
4 46,923|  35,420| 0,00393 01392] _ 0,0007
3 46,923 27,015| 0,00242 0,0654] _ 0,0003
2 46,923|  18,611] 0,00121 0,0225| _ 0,0001
1 52,994] 11,526 0,00038 0,0044] _ 0,0000

TOPLAMLAR : 4,6595|  0,0335

TP+d =4.6595 t
Tm*d? =0.0335 tsn®m

>
o'= "0 _yaope L
Tm*d sn2

® = 139.080=11.7936 —

sn

211
T=—=0.532 sn
©
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2.3.1.2 Yapiya Etkiyen i¢ Kuvvetlerin Belirlenmesi

Baglant: kirigleri igin D ; (Esdeger kayma rij itligi) degerlerinin hesaplanmast:

R,=—= *(a, +—) L =2 perde ekseni arasindaki uzaklik
: c3 L 2 - -
a, = 1. Perde genigliginin yarisi &
R,= %* b x(a, + 9.) a,=2. Perde genigiliginin yaris/ L
c L 2
¢ = Netagiklik /L
I,.=051,
* == i R
Ust kat igin Df—R+E

Orta katlar i¢cin D, =R
Alt kat i¢in D,=2 *R

P7 - P8 perdeleri icin :

a, =212 _g6 R, =720.375 dm*/m
34025

a,= o s Y R, =233.765 dm* /m
34025

¢ =2 _ =027
34025

Ustkat  -—-— D,=1080.563 Dg=350.647

Ortakatlar --— D,=720375 Dg=233.765

Altkat - D_=144075 D,=467.53

P9 - P11 perdeleri icin :

a,= 3615 =0.599 R,=2153.99 dm*/m
604

a,= 2523 252 R, = 104421 dm*/m
604
)

Cc=—— =099
604



Ust kat
Orta katlar
Alt kat

20

- D,=323098 D,=1566.32
—y D, =215399 D, ~1087]
—— D,=430797 D,=2088.42

P10 - P12 perdeleri igin :

_ 2925

ey
_ 625

it
100

Ust kat
Orta katlar
Alt kat

0.643 R,=993.15 dm* /m
0.137 R,=325.78 dm*/m

0.220

~-— D,=1489.73 D, =488.66
~> D,=993.15 D,=32578
~—> D,=19863 D,=651.55

P12 - P12 perdeleri igin :

625

a,= — =0391 R,=1901.16 dm* /m

160
05 .

8, * e R,=1901.16 dm” /m
160

c - 3~ 0219
160

Ust kat -—» D, =D,=2851.74

Orta katlar --—» D,=D,=1901.16

Alt kat

—- D, =D, =3802.32



P12 - P13 perdeleri i¢in :

625
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a,= =0.139 R,=334.32dm"*/m
44875

a,= 2862 —0.638 R,=1002.97 dm*/m
44875

c= 1% _ 0223
44875

Ust kat --— D,=50148 D,=1504.46

Ortakatlar --— D,=33432  D,=1002.97

Alt kat --— D,=668.64  D,=2005.95

2.D Degerlerinin bulunmas: ( baglanti kirigleri):

Kat Df7 Df8 Df9 Df10 Df11 Df12 Df13 ZD

no |(dm4/m)|(dm4/m)| (dm4/m)| (dm4/m) | (dm4/m)| (10-12) (12-12) [ (12-13) | (dm4/m) (dm4/m
10 | 1080.56] 350.65| 3230.98| 1489.73| 1566.32| 488.66| 2851.00 501.48| 1504.46| 44286.70
9 720.38| 233.77| 2153.99] 993.15| 1044.21] 325.78| 1901.16 334.32| 1002.97| 29526.45
8 720.38| 233.77| 2153.99| 993.15| 1044.21| 325.78| 1901.16 334.32| 1002.97| 29526.45
7 720.38| 233.77| 2153.99] 993.15| 1044.21| 325.78| 1901.16 334.32| 1002.97| 29526.45
6 720.38| 233.77] 2153.99] 993.15| 1044.21] 325.78| 1901.16 334.32| 1002.97| 29526.45
5 720.38| 233.77| 2153.99| 993.15| 1044.21] 325.78| 1901.16 334.32| 1002.97| 29526.45
4 720.38| 233.77] 2153.09| 993.15| 1044.21| 325.78| 1901.16] 334.32 1002.97| 29526.45
3 720.38| 233.77] 2153.09| 993.15| 1044.21| 325.78| 1901.16] 334.32 1002.97| 29526.45
2 720.38| 233.77] 2153.09| 993.15] 1044.21| 325.78| 1901.16] 334.32 1002.97| 29526.45
1 | 1440.75| 467.53| 4307.97| 1986.30] 2088.42| 651.55| 3802.32| 668.64 2005.95| 59052.83

Perde atalet momentleri ve katsayilarin hesaplanmasi: (E=1)

Yapida perde boyutlari en alt kattan en ust k
degistiginden perdelerdeki atalet momentlerinin

hesaplanmas: yeterlidir.

IP, = 1.3809 m*
IP, = 0.01927 m*
IP, = 6.6107 m*

IP,, =3.38301 m*
IP,, =04737 m*
P, =0.0326m*

ve katsayilarin

P,, =3.9233 m*

ata kadar uniform olarak
bir kat igin

1, =4+ (1.3809+0.01927+6.6107+0.0326)+2# (3.3830+0.4737+3.9233)=47.7337 m*




f R
2,3,4,5,6,7,8,9,10
6% XEL

h

h

, =———=001187m"
6+ EI
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=0.00977 m®

Kat kesme kuvveti ve konsol perde momentleri:

Kat Kat Kat kesme |Konsol perde

No: Kuvveti | kuvveti (t) i/momenti (t.m
10 82.484 82.484 230.955
9 77.444 159.928 678.754
8 69.039 228.967 1319.861
7 60.635 289.602 2130.747
6 52.230 341.832 3087.876
> 43.825 385.657 4167.716
4 35.420 421.077 5346.732
3 27.015 448.092 6640.578
2 18.611 466.703 7908.158
1 11.526 478.229 9534.136

Denklem takiminin katsay ve sabitleri:

O, =2#f, +2¢f  +F +F_
O = [fi*Mm.o +2*(fi - fH)*Mi,o +f.,*M,

Kat F=1/ZD f Mo f.Mo Si, i-1 Bi,i+1 Bi,i 3i,0

no (1/m3) | (1/m3) (t.m) @m2) | (1/m3) | (1/m3) | (1/m3) (t/m2)
10 0,226 | 0,0098 230,955 2,256 | 0,329 | 0,216 | 0,604 15,657
9 0,339 | 0,0098 678.754| 6,631 | 0,329 | -0329 | 0,716 41,677
8 0339 | 0,0098 | 1319,861] 12,895 | 0,329 | -0,329 | 0,716 79,029
7 0,339 | 00098 | 2130,747| 20,817 | 0,329 | 0,329 | 0,716 126,333
6 0339 | 0,0098 | 3087,876] 30,169 | 0,329 | -0,329 | 0,716 182,210
5 0339 | 00008 | 4167,716] 40,719 | 0,329 | 0,329 | 0,716 245,280
B 0330 | 00098 | 5346,732] 52,238 | 0,329 | 0,329 | 0,716 314,547
3 0,339 | 0,0008 | 6640,578| 64,878 | 0,329 | -0,329 0,716 | 389,014
2 0.339 | 0,0008 | 7908,158| 77,263 | 0,157 | -0,329 | 0,551 | 520,314
1 0169 | 00119 | 9534,136| 113,170 | 0,000 | -0,157 | 0,193 | 320,210




Katsayilar Matrisi ve Yik vektoru:
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x10 [ X9 X8 X7 X6 X5 X4 X3 X2 X1 31,0
0,604 -0,329 15,657
-0,329| 0,716 -0,329 41,677
-0,329] 0,716] -0,329 79,029
-0,329] 0,716] -0,329 126,333
-0,329] 0,716 -0,329 +[ 182210 |= 0
0,329] 0,716] -0,329 245,280
0,329] 0,716] -0,329 314,547
0,329] 0,716] -0,329 389,014
5 0,329] 0,551| -0,157 520,314
-0,157] 0,193 320,210
Cergeve ve Perde Momentleri:
Kat| Mo X Mperde | P7 P8 P9 P10 P11 | P12 | P13
no (tm) (t.m) (t.m) tm) | tm) | (tm) tm) | (tm) | (tm)| (tm)
10 230,955| -607,924| 466,968 -13,509] -0,189] -64,671] -33,095 -4634| -0,319] -38,381
9 678,754| -1233.705| -554,951| -16,054| -0,224| -76,856 39,331] -5,507| -0,379| -45,612
8 | 1310.861| -1860.300] -540430| -15,634| -0,218| -74,846| -38,302| -5363 -0,369| -44,419
[ 2130,747| -2574,641| -443,895| -12,842] -0,179| 61,476 31,460 -4,405| -0,303| -36,484
6 | 3087.876| -3358,880] -271,004] -7,840] -0,109] -37,532| -19,207] -2,689 -0,185| -22,274
5 | 4167 716| 4181.432| -13.716| -0,397] -0,006] -1,900| -0972] -0,136 -0,009] -1,127
4 | 5346,732| 4995604 351 128| 10,158| 0,142] 48,628 24,885] 3485 0,240| 28,860
3 | 6640,578| -5734,390] 906.188| 26,215 0,366] 125,499 64,224] 8,993 0,619] 74,481
2 | 7908,158| 6301688 1606.460| 46,474] 0,649| 222,482| 113,855] 15942 1,007| 132,038
7 | 9534,136| 6785,363| 2748,773| 79,520] 1,110 380,681 194,813] 27.278] 1,877 225,926

Mperde momenti , atalet momentleri oraninda perdelere dagitilmigtir.

OR: 10. Katta P, =-130.751 * (1.3809/47.7337) = -3.783 t.m.
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Kat ve Perde kesme kuvvetleri :

X
-]

X TT=AX/h| Tf7 Tfs Tfo Tfi0 | Tf11 Tf12 Tf13
(t.m) @®) @ @®) @® ® @ [a012[(12-12)](12-13)] @)
-697,924| 249,258| 6,082 | 1,974 | 18,185 8,385 | 8,816 | 2,750 16,046| 2,822 | 8,468
-1233,705| 191,350| 4,669 | 1,515 | 13,959 6,436 6,767 | 2,111 | 12,321 2,167 | 6,500
-1860,300( 223,784 5,460 | 1,772 | 16,325| 7,527 7914 | 2,469 14,409| 2,534 | 7,602
-2574.641|255,122| 6,224 | 2,020 | 18,611 8,581 9,022 | 2,815 | 16,427 2,889 | 8,666
-3358,880| 280,085| 6,833 | 2,218 | 20,433 | 9,421 9,905 | 3,090 | 18,034 3,171 ] 9,514
-4181,432[293,768| 7,167 | 2,326 | 21,431| 9,881 10,389| 3,241 118,915 3,326 | 9,979
-4995,604|290,776| 7,094 | 2,302 | 21,212 9,781 |10,283| 3,208 18,723| 3,292 | 9,877
-5734,390| 263,852| 6,437 | 2,089 | 19,248| 8,875 9,331 | 2,911 | 16,989 2,988 | 8,963
-6301,688| 202,607 | 4,943 | 1,604 | 14,780| 6,815 7,165 | 2,235 | 13,046 2,294 | 6,882
-6785,363| 142,257| 3,471 | 1,126 | 10,378| 4,785 5031 ] 1,570 | 9,160 1,611 | 4,832

=
o

aln|w|s|o|o|~|o|ols

Pe'rde kesme kuvvetleri, Di sayilari oraninda kat kesme kuvvetlerinin (£T)’nin
dagitilmasiyla bulunmustur.

OR: 10. Katta Tf,, = 249.258 * (1080.56/44286.7) = 6.082 t.

Baglanti kirigi u¢ momentleri (P7,P8,P9):

Kat| Tf7 Tfs Tfo Mi7 Mi8 Mi,s Uc Momenti (t.m.) Déseme

no| ( ) (t) tm) | tm) | (tm) 7 8 9 no
11,353 | 3,684 | 33,945| 11,353 | 3,684 33945 [ 11

10| 6,082 | 1,974 | 18,185 | 5676 | 1,842 | 16,973 | 12212 | 3,963 36,516 | 10

4669 | 1,515 | 13,950 6,536 | 2,121 | 19,543 | 14,180 4601 | 42,398
5460 | 1,772 [ 16,325 | 7,644 | 2,480 22,855 16,358 | 5,308 48,911
6,224 | 2,020 | 18611 8,714 | 2,828 [ 26,056| 18,281 | 5932 54,662
6,833 | 2,218 | 20,433 | 9,567 | 3,105 | 28,606 19,601 | 6,361 58,609
7,167 | 2,326 | 21,431 | 10,034| 3,256 | 30,003 | 19,966 | 6,479 59,700
7,094 | 2,302 [ 21,212 | 9,932 | 3,223 [29,697| 18,944 | 6,148 56,645
6,437 | 2,089 | 19,248 9,012 | 2,925 | 26,948 | 15,933 5170 | 47,640
4,943 | 1604 | 14,780 | 6,920 | 2,246 [ 20,693 | 12,821 | 4,160 38,335
3,471 | 1,126 | 10,378 | 5,900 | 1,915 | 17,642

|| a|o|o|~|eofols

Al s|lo|o|N|o|©
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Baglanti kirigi u¢ momentleri (P10,P11,P(10-12)):

Tf10 Tf11

Kat Tfao12] M0 [ M1 | M1012) Uc Momenti (tm.) Déseme
no| () ® ® | tm) | (tm) | (tm) 10 11 [(10-12)| o
15651| 16,456| 5134 | 15651| 16456 5134 | 11
101 8385|8816 | 2750 | 7826 | 8228 | 2567 [ 16836 17,702| 5523 | 1C
9164366767 [2111] 9011 | 9474 | 2956 | 19549]|20554| 6413 | 9
875277914 2469 | 10538] 11,080] 3457 | 2255223711 7398 | 8
7185819022 2815[12014[12631| 3941 |25203|26499| 8267 | 7
6 | 9421 | 9905 | 3090 [ 13,189] 13867| 4,326 |27,023|28412| 8864 | 6
5 |9881[10,389| 3241 [13834[14545] 4538 |27526|28942| 9029 | S
4 | 9,781 [10,283| 3208 | 13693] 14,397 4492 | 26,118 27,460| 8567 | 4
318875] 9331 2911 [12425[13064| 4,076 |21966]|23095| 7205 | 3
216815)7165| 2235]| 9541 [ 10031 3,130 | 17675/ 18584| 5798 | 2
1]14785]5031|1570| 8134 | 8553 | 2,668 1
Baglant: kirisi u¢ momentleri (P(12-12),P(12-13),P13):
Kat | Tf1212) | Tfa2-13)| Tf13 [ Mi1212 [ Mi,1213) [ Mi13 Uc Momenti (tm.)  |Déseme
no| @® ® ® | &m) | @¢m) | tm) [(12-12)|(12-13)] 13 no
29,953 | 5269 | 15,806] 29,953 | 5269 | 15,806 11
10 | 16,046 | 2,822 |8468| 14,977 | 2634 | 7,903 | 32,226 | 5668 [ 17,003| 10
9 |12321| 2,167 [6,500] 17,249 | 3,033 | 9,100 | 37,422 | 6,581 | 19,742] 9
8 | 14409 | 2,534 [7,602| 20,173 | 3,547 |10,642| 43,170 | 7,592 | 22,775| 8
7 | 16,427 | 2,889 [8666| 22,998 | 4,044 | 12,133] 48246 | 8484 [ 25452| 7
6 | 18,034 | 3171 |9,514| 25248 | 4,440 | 13,320] 51,729 | 9,097 | 27,290| 6
S | 18915| 3,326 [9,979| 26,481 | 4,657 | 13,970( 52,693 | 9,266 | 27,799| 5
4 | 18723 | 3292 [9877| 26,212 | 4609 | 13,828] 49,996 | 8792 | 26,376| 4
3 116,989 | 2,988 [8963] 23785 | 4,183 [12,548| 42,048 | 7,394 [ 22,183 3
2 | 13046| 2,294 [6882| 18264 | 3,212 | 9635 [ 33835 5950 | 17,850| 2
119160 | 1611 [4832] 15572 | 2,738 | 8215 1

R degerleri kattan kata degismedigine gore baglant: kirisi ug momentleri;

Ust kat igin

Ara katlar icin -

Alt katlar icin :

F
Mn0=§*Tﬁ*hi
M. = 1* *

io—E Tﬁ hi

1

>

M

1

nn=3
1

*Tﬁ *hi

M, = VT, *8,

M,=M, = 5 *T, *h, formulleriyle hesaplanabilir.
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2.3.1.3 Cerceve Kesme Kuvvetlerinden Yararlanarak 1. Dogal Titresim
Periyodunun Belirlenmesi

Daha énce hesaplanan ZD’ler iz degeri ile carpilarak gerekli diizeltmeler yapilir.
h.
J

Burada E=2850000t/m? ve h ; ler kat yiikseklikleridir. Omegin 10. Kat igin;

s
£D=44286.70%10 » 235710" _ 1€00911.93 t/m.

Vi

Kat no| m(W/ P(t) >T D 5(m) d(m) Pxd mxd2
10 32,759| 82,484 | 249258 | 1609911,93| 0,00015| 0,00212| 0,1746| 0,00015
9 46,923| 77,444 | 191,350 | 1073346,72| 0,00018| 0,00196| 0,1520| 0,00018
E 46,923 69,039 | 223,784 | 1073346,72| 0,00021| 0,00178| 0,1232] 0,00015
7 46,923| 60,635 | 255,122 | 1073346,72| 0,00024| 0,00158] 0,0955| 0,00012
3 46,923| 52230 | 280,085 | 1073346,72| 0,00026| 0,00134| 0,0699| 0,00008
5 46,923| 43,825 | 293,768 | 1073346,72| 0,00027| 0,00108| 0,0472| 0,00005
4 46,923| 35420 | 290,776 | 1073346,72| 0,00027| 0,00080| 0,0284] 0,00003
3 46,923| 27,015 | 263,852 | 1073346,72| 0,00025] 0,00053| 0,0144| 0,00001
2 46,923| 18,611 | 202,607 | 1073346,72| 0,00019| 0,00029| 0,0053| 0,00000
1 52,994| 11,526 | 142,257 | 1455887,25| 0,00010] 0,00010| 0,0011| 0,00000

TOPLAMLAR : 0,7117| 0,00078

Deplasmanlarin kontrolii:

ABYYHY-1997 Denklem (6.20)’ye gore;

S.

Clus 00035 —» 000027 _ 1 10009 <0.0035

h; 2.8

() _ 002
Jum (002 __, 000027 _ 0009 < 992 _ 000286

h; R 2.8 :

Yukaridaki kosullar saglandigindan deplasman sinirlarinin iginde kalnmgtir. Sistemin rijitligi
yeterlidir.

ZP+d =0.7117 tm

Zm#*d’ =0.00078 tsn?m

EPd
o’= - =912435-L. o =0912435=3021 —
Zm*d .

sn sn

211
= —=90208sn
[0)
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2.3.2 Dinamik Deprem Hesabi

Binalarin dinamik hesaplar1 SAP90 programi yardimiyla yapilmugtir. Ornek
olmasi amaciyla da 10 Kath Perde Cergeve Sistem igin girilen datalar verilmistir.

Ug boyutlu modellemede kat kiitlelerinin kiitle merkezinde toplandig1 kabul
edilmis ve bu noktalar (master joints) bilgisayara tanitabilmek igin 270,370,....,1170
nolu diigim noktalari kullanilmstir. Bu noktalar diigeyde deplasman X ve Yeksenleri
etrafinda da donmelere kars1 tutulmustur. ( R=0,0,1,1,1,0) Dinamik etki olarak
Dinar 1995 depreminin Dogu-Bat1 ve Kuzey -Giiney bilesenleri (Samax) d=0.05
sonum orani i¢in kullamlmistir. Dinamik ¢oziimde 9 mod goz 6nune alinmugtir.

Bolim 7°de (Hesap Sonuglarinin Kargilagtirilmast) dinamik deprem hesab1
sonucu bulunan hesap degerleri kullaniimstir.

SAP90’1n ¢ozdiigi dinamik denge denklemi asagidaki gibidir;
M.a+C.V+K.U=MWg

Program bu denklem sistemini Mod-Siiperpozisyon tepki spektrumu yardimiyla
¢ozer. Burada M=Diyagonal kiitle matrisi , K=Rijitlik matrisi

C=S6niim matrisi , Wg = Taban ivmesi

U=Yapisal deplasmanlar , a=ivme ,V=Hiz degerleridir.

2.4 TEMEL HESABI
Tum sistemlerde ortak bir temel olmasi amaciyla, radye temel olarak kabul
edilip hesaplar yapilmgtir.
En elverigsiz perde kesit zorlarinin 15 katl perde-gergeve sistemde ortaya
¢iktig1 goriliip bu sistem igin temel hesabi yapilmig ve genellestirilmistir.
Buna gore ;
Perde yuikleri : 2766.464 t.
Kolon yiikleri : 6558.618t.
Temelin kendi agirlig1 ( 1 m. Konsol ve 1 m. Temel derinligi igin )
219mx213Imx 1.0mx25t/m* =1166.723 .
Toplam agirlik : TN =9325.082 t.
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Depremsiz durum :

G12=N/ A = 9325.082/466.689 = 19.98 < Gzem= 26 t/m?

Depremli durum :
X Yoniinde deprem durumu:

Mx = 2722.46 t.m.

Nigtqre= 9325.082/1.45 = 6431.091
G2 =13.780+-5834 ... c1 =19.614

G2 =7.946

Y Yoniinde deprem durumu:

C12 = 6431.091/466.689 +- 5111.8/466.689

G12 =13.780 +- 5834 ........ c1 =19.614

G2 =7.946
Hesap D1 Doésemesinde yapilip genellestirilmistir.

M = 590.5/315 = 1.876 <2 . Cift dogrultuda galigan doseme.
P =24733t/m2 , Md=a x P xIk?

Dogeme tipi : Dort kenar siirekli dogeme.
Lx=3.15m ly=5.905m.
M =12876

X Yoniinde statik ve betonarme hesap :

Sag ve sol mesnet M=0.077 x 24.733 x 3.152=18.897
Acgiklik M=0.0575x 24.733 x 3.152=14.111

Y Yoniinde statik ve betonarme hesap :

Sag ve sol mesnet M=0.033 x 24.733 x 3.152=8.098
Agiklik M=0.025 x24.733 x3.152=6.135
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Déseme kalinliginin belirlenmesi :
Lyn x (800+ B x fyd )
Hf < (TS500 )
36000 x 5000 x m x (1+a p)
hf = 40 cm. alalim.

BETONARME HESAP :
M(tm.) d(cm.) K ks As Donati
X dogrultusu | 18,897 35 64,83 0,313 16,89 ®16/10
14,111 35 86,81 0,307 16,58 ®16/10
Y dogrultusu | 8,098 35 151,27 0,301 16,25 ®16/10
6,135 35 199,67 0,299 16,149 | ®16/10
KIRISTE HESAP :

Yiikleme bakimindan en elverigsiz kiriglerden biri olan K6 igin hesap yapilip
genellestirilmigtir.

K6 Kirigine gelen yik :

Pxl _ 24733 x 3—;—5 — 25969 t/m

D1 dosemesinden :

D8 Dogemesinden: Pxl_ 4733 x 3—31—5 —25.969 t/m

Zati agirhik -06x10x25 =15 t/m

g=5344t/m b=15m d=95 cm.
x I? e d =

Biiksimum acikiik momenti M= T—— =S3 4% -5 =

95*

K= 150 x =204.25 ks=0.298
6628

As=0.298 x =20.791 cm2

6628
5

Asm:lz—xwad= 12 60x95=18.74 <20.791
£ 3650

A, =008xA, = 0.08x20.791=1.663 cm? 2016 (4.02 cm?)
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SECILEN DONATI :

Ana : 6020 (18.84 cm?)
Govde : 2016 (4.02 cm’)
Montaj : 4920 (12.57 cm?)

Mesnetler dikkate alinarak montaj donatist givenlikli alinmigtir.

KAYMA HESABI :
Vk=65.47t 84.17t
A
B
——
2 _35cm.
2
84.17t
3.15
(C=2-035)x84.17
V, =V, _33.44x3.15 _ i 5547
b > 84.17t. V, 315 ATt
2
V, =65.47t.

V, =0.65xf,, xb, xd =0.65x10x60x95 =37t
V... =025xf, xb, xd=025x130x60x95=18525t

V, =6547 > V_ =3.7t. oldugundan kayma hesabi yapilacaktir.

V. =0 (Betonun katkisini ihmal edelim.)

b, =60cm. oldugundan 4 kollu etriye kullanalim. Donatiy1 2@14 secelim.

V, =V, =7452t >65.47t. (Sesilen etriye yeterlidir.)

3
Pwmin=0.30 x =2 =0.30x 19__0.0016
XN 1910
o Exi 58 ;
5 =0.00342 > P o ma = 0-0016 S(Aralik)=20 cm. segelim.

15x60
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amami radye temel olarak hesaba

Not : Temel, tim sistemlerde ayni oldugu igin t
erilmig, diger yapilar igin

katilmigtir. Ayrica bu yapi iin temel ¢ozimi orenegi v
yapilan hesaplamalarda da bu degerler kullaniimustir.

S4 S5
£Eg20
e 2516 -
N /
L@d2o
. Q.60
WD ————7
D.60 Etriye : 2014/20

0-uo




BOLUM 3

10 KATLI PERDE - CERCEVE SISTEM

3.1 KAT AGIRLIKLARININ HESAPLANMASI

DOSEME:
oo SEORG o
Karo Mozaik | . 2cm. 1x0.02x22 = 0.044
Harg . 3em 1x0.03x21 = 0.063
Doseme 14.cm. 1x0.14x25 = 0.350
SRR
Siva 2cm. 1x0.02x2.0 = 0.040

Tg=0497t/ m?
( Hareketli yuk) g=0.200t/ m?

Kat alam : (2010 x1951)—(337.5'x165.5)-(705x165.5)—(337.5x165.5)—(255x540)—
(337.5x165.5)x2-(705x165.5)—(255x204) —13275010 cm?=327.5 m?

Sabit Yi’l}( .......... 327.5x 0.497 = 16277t
Hareketli Yiik ... 327.5x0.200 =65.50t

PERDELER: (Toplam uzunluk)

Rk 337.5x2 =675 cm.
D aksi ........ 265 =265 cm
=E TN 265 =265 cm.
B S 337.5x2 = 675 com.
A 165.5x2 =331 cm
B S 570x2 =1140 cm.
-9 e 570x2 =1140 om.
{ TR 165.5x2 =331 om

———

4822 cm. =4822 m.

Sabit yik ......... 48.22x2 8x0.20x2.5 =67.51 t.



DUVARLAR:
R 330x2
5k ... 225x4
Coakes.. . 2010-255
Beaakat ... 820x2
Faks ........ 2010-255
s . 225x4
Eaakmii.... 330x2
Faaokam il 1951-158x2
= 450x2
2

Sigkar 2. il 125%2

3 sl e 125x2

S le ...

[N —— 450x2
%A 1951-158x2
Sabit yik

CATI KATI iCIN:

U LI U

=

Dilyeriee 2vicbic 2. 4. 16277t
Perde(67.51/2) ........ 5 237918
Duvar(64.58/2)..... - 32BN
Sabit yiik.............. 228.78 t

Hareketli yiik

33

=660 cm

=900 cm.
= 1755 cm
= 1640 cm.
=785 cm
=900 cm.
=660 cm.
=1635cm.
= 900 cm.
= 1951 cm.
=250 cm.
=250 cm.
= 1951 cm.
= 900 cm.
=1635cm.

e——

17742 cm.=177.42m

......... 177.42x2.8x0.2x0.65 t/m> =64.580t.

Cat: kat1 igin perde ve duvar yiikleri igin
toplam yiikin yarist hesaba katilacaktir.
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Z, zeminiigin T, =0.15
T, =0.40

T=0.574 > Tb=0.40 oldugundan
S=25% (Tb/T)"* =18726

A=A, *I1*S =040 * 1.00% 1.8726= 0.7490

R, =R (T=0.574>Ta=0.15)
R igin ( Stneklik diizeyi yitksek segilerek) R,=R=7.0

V, = Toplam Egdeger Deprem Yiikii ( taban kesme kuvveti)

WxA  3106.68+0.7490
V=g 2 _ 332415t >010%A,x+W=123.40t

Hn = 28.6 > 25 oldugundan AF, = 007+T,*V, <02*V, (T, Rayleigh metodu ile
bulundu.)
AF, = 007%05642%385.125 = 15210 < 0.2%385.125 =77.025

Vi - AFn = 332415 - 15.210 = 317.205 t. (Bu yuk katlara dagitilacak.)

E =(V, - AF,)- e
Z(Wi*Hi)
KAT NO| Kat agirhigy| Temelden WiHi WiHi Fi
(Wi) yiiks.(H) top(WiHi)

10 248.43 28.60 7105.098 0.146 61.662
9 314 .44 25.80 8112.552 0.167 53.038
8 314.44 23.00 7232.120 0.149 47.282
7 314.44 20.20 6351.688 0.131 41.526
6 314.44 17.40 5471.256 0.113 35.770
5 314.44 14.60 4590.824 0.095 30.014
4 314.44 11.80 3710.392 0.076 24.258
3 314.44 9.00 2829.960 0.058 18.502
2 314.44 6.20 1949.528 0.040 12.746
1 342.73 3.40 1165.282 0.024 7618

top(WiHi) : 48518.700 332.415
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3.2.1 Esdeger Statik Deprem yiikii Yontemine Gore Hesap

3.2.1.1 Binamn 1. Dogal Titresim Periyodunun Yaklasik Yontemle Bulunmasi

61662t —
53038t >
47282t >
41526 t —
35710t —>
30014t —
28058 &
18502 t —~>
12746 t —

7618 ¢

. v a ¢ ) anini
Binanim 1. Dogal titresim periyodunun belirlenmesi i¢in RAYLEIGH” oram
kullanirsak;

20 e

ve O =7

® Zm*dz

P : Her kata gelen deprem yuki

d : Her kattaki yer degistirme
m: Kiitle (W / g)

Her kata gelen deprem yuki ve kat kitleleri daha once hesaplanmusti. Bu agamada
her kattaki yer degistirmenin hesaplanmast gerekmektedir. Bunun igin “MOHR

yontemi kullanilacaktir.
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Mohr Yéntemiyle Deplasmanlarm Hesaplanmast.

Sistemi bir konsol kirig gibi diginerek dis etkilerden kaynaklanan momentleri
bulalim. Bu moment degerlerinden yararlanarak deplasmanlar bulalim.
$Y=0 = Vv, =51139.6224 /EL  EI- 27714255 tm? (1x=9.7245 m*)
M =

M= 0=~ 36412716/ E1 = 000131 M,=d, = 728756.705 / E1 = 0.02629m
M, = d_=115180.347 / E1 = 0.00416m M, =d, = 926094.193 /EI= 0.03342m
M, = d,=230483.027 /EI = 0.00832m M, = d, = 1131010939 /EI= 0.04081m
M.=id <375390.117/El= 0013541 M, = d; = 1339972172/ EIZ 0.04835m
M. = d,= 543444822 [E1 = 001961 @ M, = d, = 1497680267 /El= 0.05404m

Katno| m(Wig) | P(t) d(m) Pxd mxd2 |
10 25324| 61,662 005404 3,3322 0,0740
9 32.053| 53,038 0,04835 2.5644| 0,0749

32,053| 47,282 004081 1,929 0,0534

7 32,053] 41,526 0,03342 13878 0,0358

6 32,053 35,770 0,02629 0.0404| 0,0222

5 32.053| 30,014 001961 0,5886 0,0123

; 32.053| 24,258 001354 0,3285 0,0059

2

1

32,053 18,502 0,00832| 0.1 539| 0,0022
32,053| 12,746 0,00416 0,0530 0,0006
34,937 7618| 0,00131 0,0100 0,0001

TOPLAMLAR 11,2883 0,2813

TP+d = 11.2883 tm
Tm*d? =0.2813 tsn’m
2 YP*d

o’= P
Tm*d’ sn’

o = J40129= 63347 —
sn

211

T="—=09918sn
(0]



o
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3.2.1.2 Yapiya Etkiyen i¢ Kuvvetlerin Belirlenmesi

2.D Degerlerinin bulunmast:

Kat |1 ve 8 aksi|2 ve 7 aksi 3 ve 6 aksl! 4 ve 5 aksl =Di

no |D(dm4/m)|D(dm4/m) S1 kolonu | S2 kolonu S5-S8 kolonu D(dm4/m) dm4/m
10 | 47,521 62,925 | 48399 69,961 66,723 68372 | 1673,198
9 47,521 62,925 | 48,399 69,961 66,723 68,372 | 1673,198
8 47,521 62,025 | 48,399 69,961 66,723 68,372 | 1673,198
7 47521 | 62,925 | 48399 69,961 66,723 68,372 | 1673,198
6 47,521 62,025 | 48,399 67,107 66,723 68372 | 1661782
S 47,521 62,025 | 48,399 67,107 66,723 68,372 | 1661,782
4 47,521 62,925 48,399 67,107 66,723 68,372 | 1661782
3 47,521 62,925 | 48,399 67,107 66,723 68,372 | 1661,782
2 47 521 62,925 | 48,399 67,107 66,723 68372 | 1661,782
1 56,241 63,009 | 56,724 70,131 65,706 66,424 | 1755942

Perde atalet momentleri ve katsayilarin hesaplanmast. (E=1)

3 .Yaplda perde boyutlar
degistiginden perdelerdeki ata

hesaplanmas: yeterlidir.

IP, = 18994 m*
IP, = 09077 m*
P, = 12192 m*

en alt k

let momentlerinin  ve ki

T1,=4+1.8994+0.9077+1.2192 =9.7245 m*

f = h
2345673910 e
6+ El,

f

1

h

=—l_ =3
=0.
S o

=0.0480m"

attan en ust kata kadar tniform olarak

atsayilarin  bir kat igin
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Kat kesme kuvveti ve konsol perde momentleri:

Kat Kat kesme |Konsol perde

__No: Kuvveti | kuvveti (t) /momenti (t.m
L8 61,662 61,662 172,654
. ¥ 53,038] 114,700 493 814
L. 47,282| 161,982 947,363
7 41,526] 203,508 1517,186
6 35770 239,278 2187,164
- 30,014| 269,292 2941,182
A 24258 293,550 3763,122
A 18,502 312,052 4662,768
AV 12,746| 324,798 5546,302
W 7.618] 332,416 6676,516

Denklem takiminin katsay: ve sabitleri:

8Li‘] = fl*] by Fl—l
8i.i+l = fi g Fi
8, =2+f, +2+f  +F +F_,
% [fi*Mm.o +2*(fi +fi—1)*Mi,0 +1.,*M,

Kat | F=1/ZD f Mo f.Mo 3 i-1 Bii+1 Bi,i 3i,0
| no | (1/m3) | (1/m3) (t.m) @m2) | (/m3) | (1I/m3) | (1/m3) | (Um2)
|10 | 5977 | 0.0480 172654| 8287 | -5.929 | -5.929 | 12.145 | 56.853
L 5977 | 0.0480 493 814| 23.703 | -5.929 | -5.929 | 12.145 | 148.573
| 8 | 5977 | 0.0480 947 363| 45473 | -5.929 | -5.929 | 12.145 | 278.422
| 7 | 5977 | 00480 | 1517.186] 72.825 | -5.970 | -5.929 12.186 | 441.757
| 6 | 6018 | 00480 | 2187.164] 104.984 | -5.970 | -5.970 12.227 | 633.937
| 5 | 6.018 | 00480 | 2941.182| 141.177 | -5.970 | -5.970 | 12.227 850.321
|4 | 6018 | 00480 | 3763.122] 180.630| -5.970 | -5.970 | 12.227 1087.509
| 3 | 6018 | 00480 | 4662.768| 223.813| -5.970 | -5.970 | 12.227 1342.104
| 2 | 6018 | 00480 | 5546.302| 266.222 | -5.637 | -5.970 | 11.925 | 1792.197
|1 | 5695 [ 00583 | 6676.516] 389.241] 0.000 | -5637 | 5812 |1101.831




Katsayilar Matrisi ve Yiik vektori:
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X10 [ x9 X8 X7 X6 X5 X4 X3 X2 X1 31,0
12.145| -5.929 56.853
-5.929] 12.145] -5.929 148.573
-5.929] 12.145] -5.929 278.422
-5.929] 12.186] -5.97 441.757
5.97| 12.227] -5.97 +| 633.937
s 597 12.227] -5.97 850.321
5.97| 12.227| -5.97 1087.509
5.97| 12.227| -5.97 1342.104
5.97| 11.925] -5.637 1792.197
-5.637| 5.812 1101.831
Cergeve ve Perde Momentleri:
Kat Mo X Mperde P1 P3 Pa
T SRl (t.m) (t.m) (t.m) (t.m) (t.m)
10 172,654 -371,558| -198,904| -27,937| -27,997 -59,159
9 493,814| -751,512| -257,699| -36,195 -36,272| -76,646
8 947.363| -1142,786| -195,422| -27,448 -27,507| -58,124
7 1517,186| -1542,418| -25,232 -3,544 -3,551 -7,505
i) 2187,164| -1939,459| 247,705 34791| 34,866| 73,674
S 2941,182| -2323,550| 617,632 86,750| 86,935 183,699
4 3763,122| -2676,910| 1086,212] 152,564 152,890 323,067
3 4662 768| -2976,797| 1685,971| 236,803 237,309| 501,450
2 5546,302| -3194,981| 2351,321| 330,255| 330,960 699,342
1 6676,516| -3288,359| 3388,157| 475,884 476,900/ 1007,724

Mperde momenti

, atalet momentleri oraninda perdelere dagitilmustir.

Kolon kesme kuvvetleri :

e

Kat
no
| No
10
\
9
I\‘
8
\
a8
B
\
3
\
4
\
3
\
2
\
et ]

ST=AX/h| T1=T8 | T2=T7 T3=T6 T4=Ts
| (t.m) (t) ® ® S1 S2 S5-S8 ()
| -371.558] 132699 | 3.769 | 4.991 | 3.838 | 5.549 | 5292 | 5.422
| -751.512| 135698 | 3.854 | 5103 | 3.925 | 5674 | 5411 | 5.545

-1142.786] 139.741| 3.969 | 5255 | 4.042 | 5843 | 5.573 | 5.710
| -1542.418] 142726 | 4.054 | 5368 | 4.128 | 5968 | 5692 | 5.872
-1939.459] 141800 4.055 | 5.369 | 4.130 | 5.726 | 5693 | 5.834
-2323.550| 137.175| 3923 | 5.194 | 3.995 | 5.539 | 5.508 | 5.644
-2676.910| 126.200| 3.609 | 4779 | 3.676 | 5.096 | 5067 | 5.192
-2976.797| 107.102| 3.063 | 4.056 | 3.119 | 4.325 | 4.300 | 4.407
-3194.981] 77923 | 2228 | 2.951 | 2.269 | 3.147 | 3.129 | 3.206
-3288.359| 27.464| 0.880 | 0.032 | 0.887 | 1.097 | 1.028 | 1.039

Kes“‘? kuvvetleri, Di sayilari oraninda ZT’ nin dagitilmasiyla bulunmustur.
OR: 10. Katta T1=Ts= 132.699*(47.521/1673.198) = 3.769 t.




3.2.1.3. Cerceve Kesme Kuvvetlerinden Yararlanarak 1. Dogal Titresim

Periyodunun Bulunmas: :

Daha 6nce hesaplanan D’ler iz degeri ile carpilarak gerekli diizeltmeler yapilir
h-

J
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Burada E=2850000 m* ve h,’ler kat yitkseklikleridir. Omegin 10.Katicin ;

ZD=1673.198*10* *

285*%10°
2

= 60824.162 t/m.

Deplasmanlarin kontrolii:

ABYYHY-1997 Denklem (6.20)’ye gore;

G,
Ve W2 ., 0.00235
M " 28

Yukandaki kosullar saglandigindan deplasman

yeterlidir.

IP+*d =42096 tm

Zm#*d* =0.03883 tsn*m

2 ZP*d

o’= -~ 1
_ =108.4110 —

Zm*d

Fast
— =06035 sn

sn

= 0.0008 <0.0035

0.02

o = 108411=10.4121 in
S

Kat no[ m(Wig) [ P(t) =T =D 5(m) | d(m) | Pxd | mxd2
10 | 25304 61663 | 132,699 |60824.16] 0.00218| 0.01946] 1.2000] 0.00959
9 35053 53 036 | 135698 | 60824.16] 0.00223| 0.01728 0.9165| 0.00957
8 350531 47 282 | 139741 | 60824.16] 0.00230| 0.01505] 0.7115| 0.00726
7 350531 47526 | 142.726 | 60824.16] 0.00235| 0.01275] 0.5295| 0.00521
6 35053 35770 | 141 800 | 60409.17] 0.00235| 0.01040 0.3722| 0.00347
5 350531 30.014 | 137 175 | 60409.17] 0.00227| 0.00806] 0.2418] 0.00208
4 35053 54 258 | 126 200 | 60409.17] 0.00209| 0.00579] 0.1404] 0.00107
3 35053118502 | 107 102 [60409.17] 0.00177| 0.00370| 0.0684| 0.00044
2 35053 12746 | 77.023 |60409.17] 0.00129| 0.00192] 0.0245] 0.00012
1 349371 7 618 | 27 464 |43290.96] 0.00063| 0.00063[ 0.0048 0.00001

TOPLAMLAR : 4.2096| 0.03883

......
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3.3 Y DOGRULTUSUNDA DEPREM HESABL:

Deprem bolgesi : 1
Zemin grubu B ,Z,

H =28x9+3.4=28.6m.
D, =195 m.

A=Ao*1*S A = Spektral ivme katsayisi
Ao= Etkin yer ivmesi
I = Bina 6nem katsayist
S = Spektrum katsayisi
Ao=0.40 (Deprem bolgesi 1)
I =1.00 (Konut)

_ 009+H 009286

= = 05827
JD J1951

T=007 *10=0.7 Bulunanbu 2 T degerinden elverigsiz olam (kugik olan)

hesaba katilir,
Z, zeminiigin T, =0.15

T, =0.40
T=0.5827 > Tb=0.40 oldugundan

$=25% (Tb/T)** =1.8501
A= Ao*I+S =040 *1.00+1.8501 = 0.7400

R, =R (T=0.5827> Ta=0.15)
R igin ( Siineklik diizeyi yiiksek segilerek) R ,=R=7.0
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V., = Toplam Egdeger Deprem Yiikii ( taban kesme kuvveti)

% o W*A  3106.68+0.7400
Sy - _328.4205t. > 010%A *I*W =180952 t.

Hn = 28.6 > 25 oldugundan AF, =007+ T,*V, <02+V, (T, Rayleigh metodu ile
bulundu.)

AF, = 007%0.658%328421=15127 < 0.2#* 328.421=65.6842

Vt- AFn = 328421 - 15.127 = 313.294 t. (Bu yik katlara dagitilacak.)

F, =(V, - AF,) 5 3. -
Z(W,*H,)
KAT NO| Kat ag.rhg.} Temelden WiHi WiHi Fi
(Wi) yiiks.(H) top(WiHi)
10 248 43 28.60 7105.098 0.146 61.006
9 314.44 25.80 8112.552 0.167 52.384
8 314.44 23.00 7232.120 0.149 46.699
7 314.44 20.20 6351.688 0.131 41.014
6 314.44 17.40 5471.256 0.113 35.329
5 314.44 14.60 4590.824 0.095 29.644
4 314.44 11.80 3710.392 0.076 23.959
3 314.44 9.00 2829.960 0.058 18.274
2 314.44 6.20 1949.528 0.040 12.588
1 342.73 3.40 1165.282 0.024 7.524

top(WiHi) : 48518.700 328.421
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3.3.1 Esdeger Statik Deprem Yiikii Yontemine Gore Hesap

3.3.1.1 Binanin 1. Dogal Titresim Periyodunun Yaklasik Yontemle Bulunmasi

61.006t —
52384t —
46.699t —>
41014t —>
35.329t >
29644t —>
23.959t —»
18274t —
12.588t —

7524t >

. i icin © IGH” oranini
Binanin 1. Dogal titresim periyodunun belirlenmesi igin “RAYLE
kullanirsak;

T= 2*11 o Z e
7 - ve Z me d2

P : Her kata gelen deprem yiiki

d : Her kattaki yer degistirme

m: Kiitle (W / g)

Her kata gelen deprem yiikii ve kat kiitleleri daha once hesaplanmist1. Bu agamada
her kattaki yer degistirmenin hesaplanmast gerekmektedir. Bunun igin “MOHR
yontemi kullamlacaktir.
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Mohr Yéntemiyle Deplasmanlarin Hesaplanmast:

Sistemi bir konsol kiris gibi diigiinerek dis etkilerden kaynaklanan momentleri
bulalim. Bu moment degerlerinden yararlanarak deplasmanlari bulalim.

IY=0 = V,=505383326/El  El=46907865 tm® (I, =16.45%0 m*)
M,=0

M,=d,= 35980.295/El = 0.00077m M,=d, = 720131.054 / E1= 0.01535 m

M,= d_=113813.338/EI= 0.00243m M,=d, = 915140.673 / EI= 0.01951 m
1117642.964/ EI = 0.02383 m

M,= d,=227749.273 /El= 0.00485m M,=d,
M,= d_=370940.626 /E1= 0.00791m M;=4d;= 1324144451 / E1=0.02823 m

M= d,=537007.920 /EI1 = 0.01145m M,=4d,= 1480002.023 / EI= 0.031551 m

Katno | m(W/g) P(t) d(m) Pxd mxd2
10 25324]  61,006] 0,03155 19248  0,0252
9 32,053 52384] 0,02823 14788|  0,0255
8 32,053 46,699 0,02383 11128 0,0182
7 32.053|  41,014] 0,01951 0,8002] 0,0122
) 32,053 35329 0,01535 0,5423 0,0076
5 32,053 20,644| 0,01145 0,3394 0,0042
4 32,053|  23,959] 0,00791 0.1895|  0,0020
3 32,053 18,274| 0,00485 0,0886 0,0008
2 32,053 12.588| 0,00243 0,0306 0,0002
1 34,937 7524] 0,00077|  0,0058 0,0000

TOPLAMLAR : 6,5129|  0,0959

IP+d =65129 t
Tm*d? =0.0959 tsn’m

sP
G rois
Tm*d’ sn’

o = /67.91345= 8.24096 -51;

211

T=—"—=07624 sn
(0]
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3.3.1.2 Yapiya Etkiyen i¢ Kuvvetlerin Belirlenmesi

2D Degerlerinin bulunmast:

Kat | A ve | aksi|B ve H aksi|C ve F aksi i aks;lg - d:;)/nm
no D(dm4 D(dm4/m) | D(dm4/m) | S6-S7-S olonu

10 t(:"3.55/r2n) 6(59.1 00 : 28.308 59.797 76.799 1742.684
9 63.552 69.100 58.308 59.797 76.799 1742.684
8 63.552 69.100 58.308 59.797 76.799 1742.684
7 63.552. 69.100 58.308 59.797 76.799 1742.684
6 63.552 69.100 58.308 59.797 70.552 1730.189
S 63.552 69.100 58.308 59.797 70.552 1730.189
4 63.552 69.100 58.308 59.797 70.552 1730.189
3 63.552 69.100 58.308 59.797 70.552 1730.189
2 83.552 69.100 58.308 59.797 70.552 1730.189
1 64.287 66.737 61.822 62.538 67.353 1775.894

Perde atalet momentleri ve katsayilarin hesaplanmast: (E=1)

Yapida perde boyutlari en alt kattan en ust
degistiginden perdelerdeki atalet momentlerinin ve

hesaplanmas: yeterlidir.

IP
IP
IP

4

5

6

0.1884 m*
44605 m*
33922 m*

T1,=4+0.1884+2%4.4605+2%3.3922 =16.4590 m*

f

f

h

2,3,4,56,7,89,10

1

6+ 2 EI

h

oz,

P

=0.0284m"

l__=-00344m™

kata kadar uniform olarak
katsayilarin

bir kat igin
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Kat kesme kuvveti ve konsol perde momentleri:

Kat Kat Kat kesme |Konsol perde
No: Kuvveti | kuvveti () [momenti (t.m
10 61.006 61.006 170.817
9 52.384| 113.390 488.309
8 46.699| 160.089 936.558
7 41.014| 201.103 1499.646
6 35.329| 236.432 2161.656
5 20644 266.076 2906.669
4 23.959| 290.035 3718.767
3 18274 308.309 4607.614
2 12.588{ 320.897 5480.544
1 7524| 328.421 6597.175

Denklem takiminin katsay ve sabitleri:

8,; =2+f, +2+f_ +F, +F,,
8‘90 e [fi*Mm,o +2*(fi o fi—l)*Mi,O ¥ fi—l *Mi—l,o

Kat | F=1/3D f Mo f Mo 31, i1 Bi,i+1 3i,i 31,0
no | (1/m3) | (1/m3) (t.m) m2) | /m3) | i/m3) | (1/m3) t/m2)
10 5.738 | 0.0284 170.817] 4.851 | -5.710 | -5.710 | 11.590 33.273
9 5738 | 0.0284 488.300| 13.868 | -5.710 | -5.710 11.590 | 86.921
8 5738 | 0.0284 936.558| 26.598 | -5.710 | -5.710 11.590 | 162.851
7 5738 | 00284 | 1499.646 42590 | -5.751 | -5.710 11.632 | 258.349
6 5780 | 00284 | 2161.656] 61.391 | -5.751 | -5.751 11.673 | 370.703
S 5780 | 00284 | 2006.669 82.549 | -5.751 | -5.751 11.673 | 497.202
4 5780 | 00284 | 3718.767| 105613 | -5.751 | -5.751 11673 | 635.858
3 5780 | 0.0284 | 4607.614] 130.856 | -5.751 | -5.751 11.673 | 784.685
2 5780 | 00284 | 5480.544] 155.647 | -5.597 | -5.751 11.536 | 1046.155
1 5631 | 00344 | 6597.175| 226.943| 0.000 | -5.597 5700 | 642.416
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Katsayilar Matrisi ve Yiik vektoru:

T T e T e Tl w5 | 61 5 XA 51,0
11.590| -5.710 33073
5.710] 11.590| -5.710 86.921
5.710] 11.590] 5.710 162.851
5710| 11.632] 5.751 258.349
5751| 11.673] 5.751 +[ 370703 | =
5 751] 11.673] 5.751 297 202

5751] 11.673] 5.751 635.858
5751] 11.673| 5.751 784.685
5751 11.536] 5507| |1046.155
5597|657 | 642416

Cergeve ve Perde Momentleri:

Kat Mo x Mperde P4 P5 P6
no | (tm) (t.m) (t.m) (t.m) (tm) (tm)
10 170.817| -319.081| -148.264 1607| -40.181] -30.557

488 309| -641.835| -153.526 1.757| -41.607] -31 .642

936.558| -968.474| -31.916 -0.365 -8.650 -6.578
1490 646| -1295.428| 204.219 2.338 55.345| 42.089
2161.656| -1613.646| 548.010 6273 148.514 112.945
2906.669| -1915.385] 991.284 11.347| 268.645 204.304
3718.767| -2187.622| 1531.145 17.526] 414.951 315.569
4607 614| -2414.340| 2193.274] 251 06| 594.392| 452.034
5480.544| -2576.403] 2904.141 33.243| 787.042 598.543
6597.175| -2642.552| 3954.623 25267| 1071.730] 815 048

alnjw|sjo|joN|o|©

Mperde momenti , atalet momentleri oraninda perdelere dagitilmusgtir.
OR: 10.KattaP,=-148.264 * (0.1884/16.459) =-1.697 tm.

Kolon kesme kuvvetleri :

Kat X ST=AX/n] TA=TI | 1B=TH| TC=TF TE

no| (tm) 0) @® 1) ) [ses7s8] S9
10| 3190811 113.957 | 4.156 | 4.519 | 3.813 0.143 5.022
9 | 641835 115260 | 4.204 | 4.571 | 3.857 0.144 5.080
8 | 968 474 116657 | 4.254 | 4.626 | 3.903 0.146 5.141
7 [ 1295 428( 116.760 | 4.258 | 4.630 | 3.907 0.146 5.146
6 | -1613.646| 113.649| 4.174 | 4.539 3830 | 0.144 4.634
5 | -1915385| 107.764 | 3.958 | 4.304 | 3.632 0.137 4.394
4 | 2187622 97.227 | 3.571 | 3.883 | 3.277 0.123 3.965
3 | -2414.340| 80.971 | 2.974 | 3.234 | 2.729 0.103 3.302
2 | 2576 403| 57.880 | 2.126 | 2.312 | 1.951 0.073 2.360
1 | 2642 550 19.455 | 0.704 | 0.731 | 0.677 0.025 0.738

Kolon kesme kuvvetleri, Di sayilan oraninda kat kesme kuvvetlerinin (£T)’nin

dagitiimasiyla bulunmustur.
OR: 10. Katta TA=TI= 113.957 * (63.552/1742.684) =4.156t.
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3.3.1.3 Cerceve Kesme Kuvvetlerinden Yar
Periyodunun Bulunmasi

Daha énce hesaplanan ZD’ler ;ET degeri ile garpilarak gerekli diizeltmeler yapilir.

J

arlanarak 1. Dogal Titresim

Burada E=2850000 t/m? ve h;’ler kat yiikseklikleridir. Omegin 10.Kat igin ;

*106
ID=1742.684*10" * %ll= 63350.119 t/m.

Deplasmanlarin kontrolii:

ABYYHY-1997 Denklem (6.20)’ye gore;

@,
ODme 00035 —» 0.00184

h; 28

G 002 , 000184

h; R 28

=0.0007 <0.0035

0.02
=0.0007 < N = 0.0029

Kat no| m(Wig) [ P(t) T =D 5(m) | _dim) | Pxd | mxd2
10 5 3041 61,006 | 113.957 |63350.12| 0.00180 0.01502] 0.9164] 0.00571
9 32053 52384 | 115.269 | 63350.12| 0.00182 0.01322| 0.6926| 0.00560
8 32 053| 46699 | 116.657 | 63350.12 0.00184| 0.01140] 0.5325| 0.00417
7 32053 41014 | 116.769 | 63350.12| 0.00184 0.00956] 0.3921] 0.00293
6 35053 35320 | 113.649 | 62895.90| 0.00181 0.00772] 0.2727| 0.00191
S 35 053] 20 644 | 107.764 | 62895.90| 0.00171 0.00591] 0.1752| 0.00112
4 35053 23950 | 97.227 |62895.90] 0.00155 000420] 0.1006| 0.00056
3 32053 18274 | 80.971 | 62895.90] 0.00129 000265 0.0485 0.00023
2 35 053] 12588 | 57.880 | 62895.90| 0.00092 0.00136| 0.0172| 0.00006
1 34937 7504 | 19.455 | 43762.85] 0.00044 0.00044] 0.0033] 0.00001

TOPLAMLAR : 3.1511| 0.02230

......

Yukarndaki kosullar saglandigmndan deplasman smirlarmn iginde kalmmustir. Sistemin rijitligi

yeterlidir.

ZP+d =3.1511 tm
Imxd? =0.02230 tsn’m
2 ZP*d

. By ~ 1413049 @ =+1413049=11.8872 £
sn sn

Tm*d?

_z2n
e =0.5286 sn



BOLUM 4
15 KATLI TUNEL KALIP SISTEM

4.1 KAT AGIRLIKLARININ HESAPLANMASI

DOSEME:

KamMorshk [~ 0 . 1x0.02x2.2 = 0.044
Harg e 1%003x21 = 0.063
Dégeme aon  1x0.14x25 = 0.350
Siva yem  1x0.02x20 = 0.040

Sg=0497t/m?
( Hareketli yik ) g=0200t/m?

Kat alani : (2010 x1951)(337.5x165.5)-(705%165.5)(337.5x165.5)-(255x540)-
(337.5x165.5)x2-(705x165.5)-(255%204) = 3275010 cm? =327.5 m’

Sabit Yi'{k .......... 327.5x0.497=162.77t
Hareketli Yiik ... 327.5x0.200=65.50t

PERDELER: (Toplam uzunluk)

A A 3375x2 =675 cm.
(I; R (652.5-0.90)x2= 1303.2 cm.
R 255 =255 om
E o [877.54(55-7.5)]x2 =1660 cm.
aksi ........ (652.5-0.90)x2 =1303.2 cm.
S 255 =755 . em
B 337.5x2 =675 com
2 (600.5-90)x2 =1021 om.
2 . 1951-90x2 =1771 cm.
: e Aol 1665-(100x2+35) ~ =1430 cm.
; o 1665-(100x2+35) ~ =1430 cm.
aksi ........ 1951-90x2 =1771 cm.
o il (600.5-90)x2 =1021 em.

14570.4 cm. = 145.704 m.
......... 145.704x2.8x0.20x2.5 =203.98 t.
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DUVARLAR:

(Prekast beton olarak; 2.5 t/m?)

B 315x2 =630 cm.
EE T 315x2 =630 cm.
e e (420+360+360+420) = 1560 cm.
-l (420+3 60+360+420) = 1560cm.
Balkon ........ 225x4 =900 cm.

5280 cm. =52.80 m

Sabit yiik ......... 52.80x2.8x0.20x2.5 =73.92t.

CATI KATI iCIN:

F S—p = 1 Cat1 kat1 1g:1n perde ve duvar yikleri igin
toplam yiikiin yarist hesaba katilacaktir.
LL N N J|l
Doseme ... - 162.77t
Perde(203 S ... - 101.99 t
Duvar(73.92/2)....... : 36.96t
Sabit RS A <301 12%
Hareketli yiik........ 3 kT
NORMAL KATLAR:
géseme ............ - 162.77t
o B :203.98t
L e g 7392t
Sabit yik..___ . :440.67t

Hareketli yitk.... : 65.5 t
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KAT NO| g | q®) |[W=gt03q| W (©
15 301.72 65.5 321.37
14 440.67 65.5 460.32
3 440.67 65.5 460.32
12 440.67 65.5 460.32
11 440.67 65.5 460.32
10 440.67 65.5 460.32
9 440.67 65.5 460.32
8 440.67 65.5 460.32 6825.4
1 440.67 65.5 460.32
6 440.67 65.5 460.32
5 440.67 65.5 460.32
4 440.67 65.5 460.32
3 440.67 65.5 460.32
2 440.67 65.5 460.32
1 500.22 65.5 519.87

4.2 X DOGRULTUSUNDA DEPREM HESABI

Deprem bolgesi : 1

Zemingrubu B , Z,

H =28x14+34=42.6 m.

D, =20.10m.

A=A, *1+§ A = Spektral ivme katsayisi
A , = Etkin yer ivmesi
I = Bina 6nem katsay1st

g S = Spektrum katsayis

0=0.40 (Deprem bolgesi 1)
I =1.00 (Konut)

1o 009*H 009+426
K, = 0855
D V201

T=0.07 *15=1.05 Bulunanbu 2 T degerinden elverissiz olani (kiigiik olan)
hesaba katilir.

Z, zeminiigin T, =0.15
T, =040

T=0.855 > Tb=0.40 oldugundan

$=25+ (Tb/T)** =13615
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A=A, *1%S = 0.40 * 1.00* 1.3615 = 0.5446

R, =R (T=0.855>Ta=0.15)
R igin ( Suneklik diizeyi yiiksek segilerek) R, =R=7.0( <0.75 oldugundan )

V, = Toplam Egdeger Deprem Yiikii ( taban kesme kuvveti)

v . WrA _ 68254+05446
t R. =

Hn=42.6 > 25 oldugundan AF, =007+T,»V, <02V, (T, Rayleigh metodu ile
bulundu.)

=531016t. ZO.IO*AO*I*W=273.016 t.

AF, = 007%1.4788+531.016 = 54968 < 0.2* 531.016= 106.203

Vt- AFn = 531.016 - 54.968 = 476.048 t. (Bu yik katlara dagtilacak.)

F=(V, - Al"“)-———vvi’.‘Hi
Z(W;*H,)
KAT NO[ Katagihg: | Temelden [  WiHi WiHi Fi
(Wi) yiiks.(H) top(WiHi)
15 321.37 426 13690362 | 0.0894 | 97.538
14 460.32 398 18320.736 | 0.1197 | 56.969
13 460.32 37.0 77031.840 | 0.1113 | 52.961
12 460.32 34.2 15742.044 | 0.1028 | 48.953
AL 460.32 314 14454.048 | 0.0944 | 44.945
. 460.32 28.6 13165.152 | 0.0860 | 40.937
9 460.32 258 11876.256 | 00776 | 36.929
8 460.32 23.0 70587.360 | 0.0692 | 32.922
S ] 460.32 20.2 0208.464 | 00607 | 28.914
L 460.32 17.4 8000568 | 0.0523 | 24.906
T 460.32 14.6 8720672 | 0.0439 20.898
L 460.32 11.8 5431776 | 0.0355 | 16.890
. 460.32 9.0 2142880 | 0.0271 12.882
2 460.32 6.2 2853.084 | 0.0186 8.875
1 519.87 3.4 1767.558 | 0.0115 5.496

top(WiHi) : 153093.6 531.016
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4.2.1 Esdeger Statik Deprem Yiikii Yontemine Gore Hesap

4.2.1.1 Binanmn 1. Dogal Titresim Periyodunun Yaklasik Yontemle Bulunmasi

Mohr Yontemiyle Deglasmanlarm Hesaplanmast:

Kat P M d
15 97.538 o| 0.09779
14 56.969| 273.106] 0.08884
13 52.961 705.726| 0.07992
12 28.953| 1286.636| 0.07106
11 24.945| 2004.615| 0.06233
10 20.937| 2848.440| 0.05378
9 36.029| 3806.888| 0.04550
8 32.922| 4868.738] 0.03757
L 28.914| 6022.769] 0.03009
6 24.906| 7257.760] 0.02316
5 20.808| 8562.487| 0.01690
4 16.890| 9925.728] 0.01144
3 12.882| 11336.262| 0.00689
2 8875 12801.552| 0.00338
1 5496| 14254.318] 0.00105
S 0| 16059.769 0
Katno | m(W/q) P(t) d(m) Pxd mxd2
15 35750 97.538| 0.09779]  9.5381 0.3133
14 46923 56.069] 008884 50611 0.3703
13 26 923|  52.061] 0.07992] 42325 0.2997
12 26003 48.953] 0.07106] 34787 0.2370
11 46 023|  44.045| 006233 2.8014 0.1823
10 26 923|  40.937] 0.05378] 2.2017 0.1357
9 26 923|  36.029] 0.04550] 16802 0.0971
. 46 923 32.022| 003757 12368 0.0662
7 26923|  28.914] 0.03009] 0.8699 0.0425
. 8 26053 24.006] 002316 0.5768 0.0252
e 46.923 20.898| 0.01690 0.3533 0.0134
4 26923|  16.890] 0.01144[ 0.1932 0.0081
=65 46.923 12.882| 0.00689] 0.0887 0.0022
r2 46.923 8875 0.00338]  0.0300 0.0005
1 52.994 5 496| 0.00105]  0.0058 0.0001
TOPLAMLAR : 32.3424| 1.7916
IP+d =323424 tm sm*d? =1.7916 tsn’m
o= ZP*d _ o050 L @ =+/180522=4.2488 1
Zm*dz an sn

211
, e
— =14788 sn
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4.2.1.2 Yapiya Etkiyen i¢ Kuvvetlerin Belirlenmesi

Baglant: kirigleri igin D ; (Esdeger kayma rijitligi) degerlerinin hesaplanmast:

g s, +2) L =2 perde ekseni arasindaki uzaklik
a _3 1 g :
: : a, = 1. Perde genigliginin yarist /L
R,= E* El, *(a, + E) =L Perde genisiliginin yarist/ L
BT 27y
5 1 ¢ = Netagiklik /L
I T 0.51 b
s . b R
Ust kat igin Df=R+7
Orta katlar igin D,=R
Alt kat i¢in D,=2*R
P2 - P3 perdeleri igin :
a,= 16375 _ 0.458 R,=652.28 dm*/m
3575
e 10375 _ 4 590 R, = 464.64 dm*/m
3575
cC = i ] 0252
3995
Ustkat  -—— D,=97842 D,;=696.96

Orta katlar --—» D, =652.28 D, =464.64
Alt kat - D,=130456 D,=929.28
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2D Degerlerinin bulunmasi ( baglant: kirigleri):

Kat Df2 Dfs *D
no  |(dm4/m) |(dm4/m) |(dm4/m
15 978.42| 696.96] 6701.52
14 65228 46464 4467.68
13 65228 46464 4467.68
12 65228 46464 4467.68
1 65228 46464| 4467.68

10 652.08| 46464 4467.68
9 652.28| 464.64| 446768
- 652.28| 464.64| 446768
7 652.28| 464.64| 4467.68
6 652.28| 46464| 4467.68
5 652.28| 46464 4467.68
4 652.28| 464.64| 446768
3 652.28| 464.64| 4467.68
2 652.28| 464.64| 4467.68
i 1304.56| 929.28] 8935.36

Perde atalet momentleri ve katsayilarin hesaplanmast: (E=1)

Yapida perde boyutlari en alt kattan en ust kata kadar ﬁnifprm ola'ra}k
degistiginden perdelerdeki atalet momentlerinin ve katsayilarin  bir kat igin
hesaplanmas: yeterlidir.

IP, = 0.7639 m*
IP, = 08637 m*
P, = 03205 m*
IP, =10.0181 m*
P, =06571 m*
P, =13885 m*

T1,=4+(0.7639+0.8637+0.3205)+2* 10.0181+0.6571+1 3885=29.874m*
f=

= =3
STEL 0.015621 m

fl o hl = -3
T~ 001897 m
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Kat kesme kuvveti ve konsol perde momentlert:

Kat Kat Kat kesme | Konsol perde
No: Kuvveti | kuvveti (t) | momenti (t.m

15 97.538 97.538 273.1064

14 56.969 154.507 705.7260

13 52.961 207.468 1286.6364

12 48.953 256.421 2004.6152

1 44 945 301.366 2848.4400

10 40.937 342.303 3806.8884

9 36.929 379.232 4868.7380

8 32.922 412.154 6022.7692

7 28.914 441.068 7257.7596

6 24.906 465.974 8562.4868

5 20.898 486.872 9925.7284

4 16.89 503.762 11336.2620

3 12.882 516.644 12801.5516

2 8.875 525.519 14254.3184

1 5.496 531.015 16059.7694

Denklem takiminin katsay1 ve sabitleri:

8i,i—l = fi—] o Fifl
8i.i+1 = fi i Fi
8“ 9 z*fi +2+ fi»l : ¢ Fi + Fi—l
8.0 =[£4M,,,, +25(f, + £, )* M, +£, M, ]
Kat [ F=1/ZD f Mo f.Mo Bi,i1 Bi, i+ Biyi 1,0
no | (1/m3) | (1/m3) (t.m) @m2) | (m3) | (1/m3) (1m3) | (tVm2)
15 | 1492 | 0016 573.106| 4.266 | -2.223 | - 477 | 3.793 | 28.089
14 [ 2238 | 0016 =05.726| 11.024 | -2.223 | -2.223 4539 | 64.195
13 | 2238 | 0.016 1286.636| 20099 | 2.223 | -2.223 4539 | 111.708
12 | 2238 | 0016 | 2004.615| 31.314 | -2.223 5223 | 4539 | 169.752
11T 225515016 | 248.440] 44aes | 2225 | 22= 4530 | 237.449
| 10 | 2238 | 0016 3806 888| 50.467 | -2.223 | -2223 4539 | 313.924
9 | 5238 | 0016 | 4868.738| 76.055 | -2.223 5223 | 4539 | 398.300
| 8 | 2238 | 0016 5022.769| 94.082 | -2.223 5223 | 4539 | 489.700
7 1 5238 | 0016 | 7257.760] 113.373 | -2.223 5223 | 4539 | 587.248
6 | 2238 | 0016 | 8562.487| 133.755 | -2.223 2223 | 4.539 | 690.068
5 2238 | 0016 | 9925.728| 195.050 | -2.223 5223 | 4539 | 797.283
| 4 | 2238 [ 0016 | 11336.262| 177.084 5223 | 2223 | 4539 | 908.308
3 5238 1T 0016 | 12801.552| 199.973 | -2.223 5223 | 4539 | 1022.559
2 5238 1 0016 | 14254.318| 222.667 | -1.100 2223 | 3427 |1290.7%
1 7119 | 0019 | 16059.769] 304.654 0.000 | -1.100 1.157 | 609.308




58

80€'609

LGV

[

96,0621

Ll

LZV'E

£2T ¢

656220l

[ X4X%

6ES ¥

geee

80€'806

€82 L6L

€2C ¢

6ES Y

g€ee e

XAX%

6EG ¥

gee e

890069

8¥2 L8S

£eeT

6ES ¥

€T

| X4X4%

6ES ¥

[ X4X%

00.'68¥

[ X4X4%

6EG ¥

[ X4A%

00€'86€

[ X4X%

6ESY

£2C'C

yZ6'ELE

6¥¥ LET

€2T T

6ES' ¥

gee e

£

6EG ¥

€eT’ e

ZGL'69)

80L LI

G6l'¥9

68082

0'1¢Q

X4 X%

6ES¥

€eT ¢

g£ec e

6EG ¥

€2C ¢

geee

6ESY

gcce

€ee

€6.°€

LX

X

£X

X

GX

9X

LX

8X

6X

01X

LLX

[42.8

ELX

142

GLX

‘TUQINOA YNA A ISR Je[IAes1ey]




59

Cergeve ve Perde Momentleri:

g Mo X Mperde P1 P2 P3 P4 P5 P6

no | (tm) (t.m) (t.m) t.m em) | @m | (tm tm) | (tm
15 | 273.106 | -776.747 | -503.640 —.‘1(28%3_ 2561 | -5.403 | -168.893 | -11.078 23.408

14 705726 [-1312.697] 606.965 | -15.602 | -17.548 5512 | 203543 | -13.351 | -28.211

13 | 1286.636 | 1674 674 -588.038 | -15.019 | -17.001 5300 | -197.196 | -12.934 | -27.331

12 1 2004 615 | 2464 834| 460219 | -11.754 | -13.306 2937 | 154.332 | -10.123 | -21.390

11 | 2848 440 | 3081 740] -233.309 | -5.959 | 6745 —>503 | 78.239 | -5.132 | -10.844

10 | 3806 888 | 3720 776 86.112 | 2199 | 2:490 024 | 28677 | 1.894 | 4.002

4868 738 | 4374.247| 494.491 | 12.630 14.296 5305 | 165.825 | 10.877 22.983
5022769 |-5031.543| 991.226 | 25.317 8658 | 10.634 | 332403 21.803 | 46.071
7257 760 | -5679.048] 1578.712 | 40.321 45643 | 16.937 520413 | 34.725 73.376
8562487 | 6299968 2262.518 | 57.786 65413 | 24273 | 758.724 40766 | 105.159
9925728 | -6874.029] 3051.700 | 77.942 88.229 | 32.740 1023.373| 67.124 | 141.839
11336262 | -7377.014] 3959.248 | 101.122 114.468 | 42.476 | 1327.714 87.086 | 184.020

12801 552 7780.025] 5021.527 | 128.253 | 145180 53873 | 1663.945| 110.452 | 233393

14354 3188048 524 6205794 | 158500 | 179.418 56576 | 2081.083 | 136.501 | 286436

aln|w|s|o|o|N|e(©

16059.760| -8178.639] 7881.131 | 201.289 =57 855 | 84.552 | 2642.899 173.351 | 366.303

Mperde momenti , atalet momentleri oraninda perdelere dagitilmustir.

Kat kesme kuvvetleri ve b%mmmlwgm&m

',(;t X [zT=Axm| TR ™ i3 T W3 | Us momz2| Ug mom.3] Digess
0o | (tm) (t t ® m) | (tm) (tm) (tm) no
: B =5603] 53,855 _ 75603 53,85 16

18| 776747 277470] _40502| 28801 37.802 26.027] 76025 547961 15
| 14]-1312691| 191,400] 27,946 19,907 30,124| 27,869 80,149 57,092| 14

13[ 1874 674] 200708] 29,303 _20,674] 41,025 36203 84,106 59.912] 13

12| 2464 834 210771] _30.773] 21,920 43,082 30686] __88,116| 62,768 12

11] 3081 740]220327| _32.168] _22.914] 4503 32080 01,684 653091 11

10[-3720 776 228.204] _33.321| _23,735| 46849 3300 o452 672101 10
o[ 4374247 233 360] 34,074] 24,2712 47.703 33981 95686  68,160] 9
B[ 5031543 234 749] 34,273 24,414 47.983 34180 95250 67,850 8
7] 5679 048] 231 250]  33.763] 24,000 47268 33670 02,595 659581 7
2 2299.968 531757] 32,377 23,063 45,327 32088 _ 87,233 gz;,:)gg 6

874,029| 205,02 21322| 41,906 29,851 78,624 007 5
A[7377 oralaTo638 B isema| 36718 26,155 GOT 47112] 4
3[ 7780 025] 143932 21.014] 14,969 29.420 20957] 49,020 34919 3
2| 8048 524] 95.803] 14,000 9,973 Tog00] 13,962 20000 207281 2
11-8178,639] 38,269 5,587 3,980 9498 6,766 9,498 6,766

Kesmeﬂ kuvvetleri, Di sayilari oraminda T’ nin dagitilmastyla bulunmugtur.
OR: 15. Katta Tf, = 277.410*(978.42/6701.52) =40.502t
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R des 2 . o S0 .
degerleri kattan kata degismedigine gore baglant: kirisi ug momentleri;

Ust kat icin - 1\/[“0=—§—""I‘ﬁ"‘hi
M = 1* *h
nu——g Tﬁ i
s 1
Ara katlar igin - 1\/1i0:5=|='[ﬁ=|=hi
1
Miuz—z_*Tﬁ*hi

—
o

ln

4.2,
1.3 Cerceve Kesme Kuvvetlerinden Yararlanarak 1.

Periyodunun Bulunmasi

B L3 J .
urada E=2850000 t/m* ve h;’ler kat yiikseklikleridir. Omegin 1

o 6
ID=6701 52410~ + 25510 _243613.9t/m.

0.Katigin ;

= —*T,*h, formilleriyle hesaplanabilir.
Dogal Titresim

D 2
aha 6nce hesaplanan D’ ler —F% degser ile garpilarak gerekli diizeltmeler yapilir
h.

282

K":\S“ ig) |__P(®) T D 5(m) d(m) Pxd mxd2
% 32.759| 97,538 277,410 43614] 0,00114] 001730 1,68773| 0,00981
e 46 923| 56,69 191409 162400] 0,00118| 0,01616 0,02088| 0,01226
5 46923| 52,961| 200,708 162400 0,00124] 0.01499 0,79368| 0,01054
Ty 46923| 48,953 210,771 162409] 0,00130] 0.01375 0,67311] 0,00887
e 46 923| 44,945 220,327 162400] 0,00136| 0,01245 0,55968| 0,00728
9 46923 40,937| 228,224 162409| 0,00141 0,01110] 0,45423 0,00578
10 o 46923 36,929 233,382 162400| 0,00144| 0,00969 0,35786| 0,00441
7 46 923| 32,922 234,749 162400 0,00145] 0.00825 0,27172| 0,00320
5 46923| 28914 231,252 162400 0,00142| 0,00681 0,19685| 0,00217
frego 46923 24,906 221,757 162400| 0,00137| 0,00538 0,13410] 0,00136
e 46923 20,898 205,021 162400| 0,00126( 0,00402 0,08399| 0,00076
P — 46,923 16,89 179,638 162409| 0,00111| 0,00276 0,04656| 0,00036
Y 46923 12,882 143,932 162409 0,00089] 000165 0,02126] 0,00013
z 46,923 8,875 95893 162409| 0,00059 0,00076] 0,00678| 0,00003
52,994 5496 38,269 520292| 0,00017] 0,00017 0,00095| 0,00000
TOPLAMLAR 6,20939| 0,06694

Deplasmanlarin kontroli:

AB
YYHY-1997 Denklem (6.20)’ye gore;

% <00035 —>

i 2.8

0.00145 _ , 5005 < 0.0035
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@) e _ 002

Sl o e 0.

i ul 00145 _ 6005 < 222 = 00033
' 2.8 6

Yukaridaki ko - ” o 2 :
11 Bk
veterlidir. sullar saglandigindan deplasman smirlarnin iginde kalmmustir. Sistemin rijitligi

IP+d =6.20939 tm
2III=0=d2 =0.06694 tsn?m

0)2= ZP+d o 1 1
e SR g ® = +/92.760=9.631 —

o ;
T~= =065 m

43 .
Y DOGRULTUSUNDA DEPREM HESABI

Deprem bolgesi : 1

Zemin grubu B ,Z 5
H <28x14+34=426m.
Dy =19.51 m.
A=
Ao*1+S A = Spektral ivme katsayisi

Ao= Etkin yer ivmesi
I = Bina 6nem katsay1s!
S = Spektrum katsay1sl
A0=0.40 (Deprem bolgesi 1)
I =1.00 (Konut)

1 009%H 009+426

—F=—=—7——=08680
VD J1951

T~
L 0.07% 15=1.05 Bulunanbu2 T degerinden elverigsiz olani (kiigiik olan) hesaba
atilyr,

.
» Zemini igin T, =0.15

T, =040
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T=0.8680 > Tb=0.40 oldugundan
§$=25+ (Tb/T)** =13452
A= Ao*I+S =040 *1.00*1.3452 =0.5380

R, =R (T=0.8680 > Ta=0.15)
R igin ( Siineklik diizeyi yiksek segilerek) R,=R=7.0

V., = Toplam Esdeger Deprem Yiikii ( taban kesme kuvveti)

_ WxA 6825.4%0.5380
AR e =524.5807t. 2 O.IO*AO*I*W:180.952 t.

Hn = 426 > 25 oldugundan AF, = 007+T,*V, <02+V, (T, Rayleigh metodu ile
bulundu,)

\%

t

AF, = 0,07+14788+524 5807 = 543025 < 0.2%524.5807=104.916
Vt- AFn — 524.5807 -54.3025 = 470.2782 t. (Bu yiik katlara dagitilacak.)

W, H,

B ARt
SO, + H,)
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KAT NO | Kat agirhg: | Temelden WiHi WiHi Fi
(Wi) yiiks.(H) top(WiHi)

15 321,37 42 6 13690,362 0,0894 96,357
14 460,32 39,8 18320,736 0,1197 56,278
13 460,32 37,0 17031,840 01113 52,319
12 460,32 34,2 15742,944 0,1028 48,360
11 460,32 31,4 14454 048 0,0944 44 400
10 460,32 28,6 13165,152 0,0860 40,441
9 460,32 25,8 11876,256 0,0776 36,482
8 460,32 23,0 10587,360 0,0692 32,523
7 460,32 20,2 9298,464 0,0607 28,563
6 460,32 17,4 8009,568 0,0523 24 604
9 460,32 14,6 6720,672 0,0439 20,645
S 460,32 11,8 5431,776 0,0355 16,686
3 460,32 9.0 4142,880 0,0271 12,726
2 460,32 6,2 2853,984 0,0186 8,767

1 519,87 3,4 1767,558 0,0115 5,430

top(WiHi) 153093,6 524,581
4.3.1 Esdeger Statik Deprem Yiikii Yontemine Gore Hesap

4.3.1.1 Binanmn 1. Dogal Titresim Periyodunun Yaklasik Yontemle Bulunmasi

Mohr Yéntemiyle Deplasmanlarin Hesaplanmast:

Kat P M d
15 96,357 0| 0,06046
14 56,278 269,800 0,05493
13 52,319 697,178 0,04941
12 4836] 1271,049| 0,04394
11 44 4] 1980,328| 0,03854
10 40,441 2813,927| 0,03325
9 36,482 3760,761| 0,02813
8 32,523 4809,745( 0,02323
7 28,563| 5949,793| 0,01860
6 24,604| 7169,817| 0,01432
5 20,645 8458,733| 0,01045
& 16,686 9805,454| 0,00707
3 12,726] 11198,897| 0,00426
74 8,767| 12646,434| 0,00209
1 543| 14081,595| 0,00065
e 0] 15865,170 0
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Katno | mWig) |__P(t) d(m) Pxd mxd2
15 32,759 96,357 0,06046 5,8256 0,1197

14 46,923 56,278 0,05493 3,0911 0,1416

13 46,923 52,319 0,04941 2,5851 0,1146

32 46,923 48,360 0,04394 2,1247 0,0906

11 46,923 44 400 0,03854 1.7130 0,0697

10 46,923 40,441 0,03325 1,3447 0,0519

< 46,923 36,482 0,02813 1,0262 0,0371

8 46,923 32525 0,02323 0,7554 0,0253

7 46,923 28,563 0,01860 0,5313 0,0162

5 26923 24604 001432] 03523 _ 0,006

5 46,923 20,645 0,01045 0,2158 0,0051

2 26923 16.686] 0,00707] _ 0.1180] _ 0,0023

< 46,923 12,726 0,00426 0,0542 0,0009

2 26923 8767| 0,00209]  0.0183] _ 0,0002

1 52004]  5430] 000065]  0.0035] _ 0,0000
TOPLAMLAR - 19.7538]  0,6848

TP+d = 19.7538 tm Tm#*d’? =0.6848 tsn’m
o= _o8846 - o =+28846=53708 L
Tm*d? sn’ sn

211
T=—2=1]1698 sn
@

4.3.1.2 Yapiya Etkiyen Ii¢ Kuvvetlerin Belirlenmesi

Baglant: kirisleri igin D ; (Egdeger kayma rijitligi) degerlerinin hesaplanmast:

R,= %* EII,b *(a, + %) L =2 perde ekseni arasindaki uzaklik
a, = 1. Perde genisliginin yarisi / L
R,= ,1%_* EII_,b *(a, + %) a, = 2. Perde genisiliginin yarisi/ L
c
¢ = Netagiklik /L
i =051,
1 = i
Ust kat igin Df—R+?

Orta katlar icin D =R

Alt kat i¢in D,=2+*R



P7 - P8 perdeleri icin :

2115

' asna
~ 3RS
a,= ——
34025

90

34025

Ust kat
Orta katlar
Alt kat

=0.62

65

R,=720375dm*/m

=0.11

=027

R, =233.765 dm* /m

--—> D,=1080.563 Dg,=350.647

s D=3
~-—> D,=1440.75

P9 - P11 perdeleri igin :

_ 3615

,=1323 _g255 R, =1044.21 dm* /m
e=2 - o549

604
Ust kat --—»> D,=323098 D,=1566.32
Ortakatlar —— D, =215399 D,=104421
Altkat  --— D, =430797 D, =2088.42

a,=—— =0.599
604

P10 - P12 perdeleri i¢in :

M0

a,=——
455
625

R
100

455

Ust kat

Orta katlar

=0.643

=0.137

=0.220

~-> D,=1489.73

~— D,=993.15

D, =233.765
D, = 467.53

R,=2153.99dm*/m

R, =993.15dm*/m

R, =325.78 dm*/m

D, =488.66
D, =325.78
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Alt kat ——> D =19863 D_=65155

P12 - P12 perdeleri icin :

a,= 23 0301 R, = 1901.16 dm* /m
160

a,= 523 — 0301 R, =1901.16 dm* /m
160

c =22 - 0219
160 -

Ustkat  —— D,=D,=2851.74

Ortakatlar -— D, =D,=1901.16

Altkat  —— D,=D,=380232

P12 - P13 perdeleri icin :

=52 _o130 R,=33432dm*/m
44875
a,= 28625 _ 638 R, = 1002.97 dm* /m
44875
c=1%9_ _ o223
44875
Ust kat --—> D, ,=50148 D,=1504.46

Ortakatlar --— D, =33432 D,=100297
Alt kat —-— D,=66864 D,=200595
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2.D Degerlerinin bulunmasi ( baglanti kirigleri):

Kat Df7 Df8 Df9 Df10 Df11 Df12 Df13 ZD
no (dm4/m) | (dm4/m) | (dm4/m) | (dm4/m) | (dmdim) | (10-12) | (12-12) | (12-13) | (dmd/m) (dm4/m)
15 1080.56 | 350.65 | 3230.98 | 1489.73 | 1566.32 | 488.66 | 2851.74 | 501.48 | 1504.46 | 44280.66
14 72038 | 233.77 | 215399 | 993.15 | 1044.21 | 32578 | 1901.16 | 334.32 | 1002.97 | 29526.44
13 72038 | 233.77 | 215399 | 993.15 | 1044.21 | 32578 | 1901.16 | 334.32 | 1002.97 | 29526.44
12 72038 | 233.77 | 215399 | 993.15 | 104421 | 32578 | 1901.16 | 334.32 | 1002.97 | 29526.44
11 72038 | 233.77 | 215399 | 9938.15 | 104421 | 32578 | 1901.16 | 334.32 | 1002.97 | 29526.44

72038 | 23377 | 215399 | 998.15 | 104421 | 32578 | 1901.16 | 334.32 | 1002.97 | 29526.44
72038 | 233.77 | 215399 | 983.15 | 104421 | 325.78 | 1901.16 | 334.32 | 1002.97 | 29526.44
72038 | 233.77 | 215399 | 983.15 | 104421 | 325.78 | 1901.16 | 33432 | 1002.97 | 29526.44
72038 | 23377 | 215399 | 993.15 | 104421 | 325.78 | 1901.16 | 334.32 | 1002.97 | 29526.44
; 215399 | 98315 | 104421 | 325.78 | 1901.16 | 334.32 | 1002.97 [ 29526.44
72038 | 233.77 | 215399 | 993.15 | 104421 | 325.78 | 1901.16 | 334.32 | 1002.97 | 29526.44
72038 | 233.77 | 215399 | 983.15 | 104421 | 325.78 | 1901.16 | 334.32 | 1002.97 | 29526.44
72038 | 233.77 | 215399 | 99315 | 104421 | 325.78 | 1901.16 | 334.32 | 1002.97 | 29526.44
72038 | 233.77 | 215399 | 99315 | 104421 | 32578 | 1901.16 | 33432 | 1002.97 | 29526.44
1440.75 | 46753 | 4307.97 | 1986.30 | 2088.42 | 651.55 | 3802.32 | 668.64 | 2005.95 | 50052.84

il L] (8] B (4] [ B8] (e (] =
8
8
-3

Perde atalet momentleri ve katsayilarin hesaplanmasi: (E=1)

Yapida perde boyutlari en alt kattan en iist kata kadar iniform olarak
degistifinden perdelerdeki atalet momentlerinin ve katsayilarin  bir kat igin
hesaplanmas: yeterlidir.

IP, = 1.3809 m* IP,, =3.38301 m* P, =3.9233 m*
IP, = 0.01927 m* IP,, =04737 m*
IP, = 6.6107 m* IP,, =0.0326 m*

21,=4%(1.3809+0.01927+6.6107+0.0326)+2 *(3.3830+0.4737+3.9233)=47.7337 m*

§ oo GO
Bl

e 0.01187 m™

' e+3EI,
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Kat kesme kuvveti ve konsol perde momentleri:

Kat Kat Kat kesme | Konsol perde
No: Kuvveti | kuvveti (t) | momenti (t.m)
15 96.357 96.357 269.800
14 56.278 192.714 697.178
13 52.319 248.992 1271.049
12 48.360 301.311 1980.328
11 44.400 349.671 2813.927
10 40.441 394.071 3760.761
9 36.482 434.512 4809.745
8 32.523 470.994 5949.793
7 28.563 503.517 7169.817
6 24.604 532.080 8458.733
= 20.645 556.684 9805.454
- 16.686 577.329 11198.897
3 12.726 594.015 12646.434
2 8.767 606.741 14081.595
1 5.430 615.508 15865.170

Denklem takiminin katsay: ve sabitleri:

1,

o

i,i+1

Oy, =f,-F,

=f, —F,

O, =2+f +2¢f . +F +F_

8i,o =[fi*Mi+1,o +2*(fi +fi~1)*Mi.o +fi-1*M

i-1,0

Kat | F=1/zD f Mo f.Mo Bi, i1 Bi,i+1 Bi,i 51,0
no | (1/m3) | (1/m3) (t.m) tm2) | (1m3) | (m3) | (1/m3) | (©m2)
15 | 1.492 | 0.0098 269.800] 2639 | 2229 | -1482 | 3770 | 17.373
14 | 2238 | 0.0098 697.178] 6818 | 2229 | 2229 | 4516 | 39.704
13 | 2.238 | 0.0098 | 1271.049] 12.431 | 2229 | 2229 | 4516 | 69.091
12 | 2.238 | 0.0098 | 1980.328] 19.368 | 2.229 | 2229 | 4516 | 104.991
11 | 2238 | 0.0098 | 2813.927] 27.520 | 2229 | 2229 | 4516 | 146.861
10 | 2.238 | 0.0098 | 3760.761] 36.780 | 2.229 | -2.229 | 4516 | 194.160
9 | 2238 | 0.0098 | 4809.745| 47.039 | 2.229 | 2229 | 4516 | 246346
8 | 2238 | 0.0098 | 5949.793| 58.189 | 2.229 | 2229 | 4516 | 302877
7 | 2238 | 0.0098 | 7169.817] 70.121 | 2.229 | 2229 | 4516 | 363210
6 | 2.238 | 0.0098 | 8458.733| 82.726 | 2229 | 2229 | 4516 | 426.803
5 | 2238 | 0.0098 | 9805.454] 95897 | 2229 | 2229 | 4516 | 493.115
4 | 2238 | 00098 | 11198.897| 109.525 | -2.229 | 2229 | 4516 | 561783
3 | 2238 | 0.0098 | 12646.434| 123.682 | 2.229 | 2229 | 4516 | 632446
2 | 2238 | 0.0098 | 14081.595] 137.718 | -1.107 | -2.229 | 3.401 | 798.053
1 1.119 | 0.0119 | 15865.170| 188.320 | 0.000 | -1.107 | 1.143 | 376.639
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Cerceve ve Perde Momentleri:
Kat| Mo x Mperde | P7 P8 Py P10 P11 P12 P13
no | (tm) | (tm) | (tm) | (tm) | (tm) | @m) | m) | tm) | ¢tm) | (tm)
15 | 269.800 | -747.336 | -477.536 | -13.815 | 0193 | 66.135 | -33.844 | -4.730 | 0.326 | -30.249
14 | 697.178 [-1256.206| -550.029 | -16.172 | 0226 | -77.421 | -30.620 | 5548 | 0382 | 45947
13 [ 1271.049 [-1770.951| -508.902 | -14.722 | -0.205 | -70.479 | -36.067 | 5.050 | -0.348 | -41.827
12 | 1980.328 [-2319.015| -338.687 | ©.798 | -0.137 | 46.905 | -24004 | 3.361 | 0231 | -27.837
11 | 2813927 [-2871.319] 57.392 | -1.660 | 0023 | -7948 | 4068 | 0570 | 0030 | 4717
10 | 3760.761 [-3432.450| 328.311 | 9498 | 0133 | 45468 | 23.268 | 3.258 | 0.224 | 26984
9 | 4800.745 | -3095.790| 813955 | 23547 | 0329 | 112.726 | 57.687 | 8078 | 0556 | 66.900
8 |5949.793 [-4552.583| 1397.200 | 40.420 | 0564 | 193501 | 99.024 | 13866 | 0954 | 114.839
7 | 7169817 | 5091.958| 2077.850 | 60.111 | 0.839 | 287.765 | 147.263 | 20.620 | 1.419 | 170.782
6 | 8458.733 | -5600.881] 2857.852 | 82.676 | 1.154 | 395787 | 202.543 | 28.361 | 1.952 | 234.801
5 | 9805454 |-6064.065| 3741.389 | 108.236| 1510 | 518.150 | 265.162 | 37.129 | 2.555 | 307.510
4 [11198.807|-6463.813| 4735084 | 136982 | 1912 | 655768 | 335588 | 46990 | 3.234 | 380.183
3 |12646.434] -6779.720| 5866.714 | 160.720| 2.368 | 812.480 | 415.789 | 58.220 | 4007 | 482.193
2 |14081.505|-6988.304| 7003.290 | 205.204| 2864 | 982.350 | 502.720 | 70.392 | 4844 | 583.008
1_[15865.170[-7007.718] 8767.452 | 253.636| 3539 | 1214.215| 621.372 | 87.006 | 5988 | 720.609
Mperde momenti , atalet momentleri oraninda perdelere dagitilmagtir.
OR: 15. Katta P, =-477.536 * (1.3809/47.7337) = -13.815 t.m.
Kat ve Perde kesme kuvvetleri :
Kat X IT=AXM | T ™ ™ THO | TH1 TH2 TM3
no | (tm) 0] 0 ® o) C)  [(1042) [ (1242) [ (1243) | ¢
15 | -747,336 | 266906 | 6512 | 2113 | 19472 | 8978 | 9440 | 2945 | 17182 | 3022 | 9067
14 |-1256,206] 181,739 | 4434 | 1,430 | 13258 | 6,113 | 6427 | 2005 | 11,702 | 6,173 | 6,173
13 [-1779951| 187052 | 4564 | 1481 | 13646 | 6292 | 6615 | 2064 | 12044 | 6354 | 6354
12 |-2319015| 192523 | 4697 | 1524 | 14045 | 6476 | 6809 | 2,124 | 12396 | 6540 | 6,540
11 |-2871,319] 197,251 | 4812 | 1562 | 14390 | 6635 | 6976 | 2176 | 12,701 | 6,700 | 6,700
10 [-3432,450| 200,404 | 4889 | 1587 | 14620 | 6,741 | 7087 | 2211 | 12904 | 6807 | 6,807
9 |3095700| 201,193 | 4900 | 1593 | 14677 | 6,767 | 7,115 | 2220 | 12954 | 6834 | 6834
8 |-4552583| 198855 | 4852 | 1574 | 14507 | 6689 | 7,033 | 2194 | 12804 | 6,755 | 6,755
7 | 5091958( 192634 | 4700 | 1,525 | 14053 | 6,479 | 6813 | 2125 | 12,408 | 6543 | 6543
6 |5600881| 181,758 | 4434 | 1,439 | 13250 | 6,114 | 6428 | 2005 | 11,703 | 6,174 | 6,174
5 |-6064065| 165423 | 4036 | 1,310 | 12068 | 5564 | 5850 | 1,825 | 10651 | 5619 | 5619
4 | 6463813 142,767 | 3483 | 1,130 | 10415 | 4802 | 5049 | 1575 | 9193 | 4850 | 4850
3 |6779,720| 112824 | 2,753 | 0893 | 8231 | 3795 | 3990 | 1,245 | 7265 | 3832 | 3832
2 |6088304| 74494 | 1817 | 0590 | 5434 | 2506 | 2635 | 0822 | 4797 | 2530 | 2530
1 |-7007,718] 32181 | 0785 | 0255 | 2348 | 1,082 | 1,138 | 0355 | 2072 | 1,003 | 1003

Kolon kesme kuvvetleri, Di sayilari oraminda kat kesme kuvvetlerinin (XT)’nin
dagitilmasiyla bulunmustur.

OR: 15. Katta Tf, = 266.906 * (1080.56/44286.7) = 6.512 t.
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Baglanti kirisi ug momentleri (P7,P8,P9):

Kat [ T ™ ™ Mi,7 Mi,8 Mi,9 Ug Momenti (t.m.) Déseme

no (t) (t) (t) (tm) (tm) (tm) 7 8 9 no
12.156| 3.945| 36.348] 12.156] 3.945| 36.348] 16
15 | 6512 | 2113 | 19472 | 6.078] 1.972| 18.174] 10.217| 3.315] 30.548] 15
14 | 4434 | 1439 | 13258 | 4.138] 1.343] 12374 8398] 2725| 25110] 14
13 | 4564 | 1481 | 13646 | 4259 1.382] 12.736| 8.643] 2805] 25844] 13
12 | 4697 | 1524 | 14045 | 4.384] 1.423] 13.108| 8876/ 2880] 26539 12
11 | 4812 | 1562 | 14390 | 4.492] 1.458] 13.430] 9055 20938 27.075] 11
10 | 4889 | 1587 | 14620 | 4.563] 1.481] 13645 9145 20968 27.344] 10
9 4.909 1.593 [ 14.677 4.581 1.487| 13.699 9.110 2.956| 27.238 9
8 | 4852 | 1574 | 14507 | 4528] 1.469] 13.540| 8915 2893 26656 8
7 4.700 1.525 | 14.053 4.387 1.423| 13.116 8.525 2.767| 25.492 7
6 | 4434 | 1439 | 13259 | 4.139] 1.343] 12.376] 7.906] 2565 23639 6
5 4.036 1.310 | 12.068 3.767 1222} 11.208 7.018 2.277| 20.984 5
4 | 3483 | 1.130 [ 10.415 3251] 1055 9.721| 5820 1.889] 17.403] 4
3 27953 0.893 8.231 2.569 0.834 7.682 4.629 1.502| 13.841 <
2 | 1817 | 0590 | 5.434 2060 0668 6.159] 2950 0.957] 8820] 2
1 0.785 0.255 2.348 0.890 0.289 2.661 1
Baglant: kirisi ug¢ momentleri (P10,P11,P(10-12)):

Kat | THO | THM1 |[TN10-12)] Mi,10 | Mi11 [Mi(10-12) Ug Momenti (t.m.) Dégeme

no (t (t (t) (tm) | (tm) (tm) 10 11 | (10-12) no
16.759| 17.621 5497| 16.759] 17.621] 5497| 16

15 | 8978 | 9.440 | 2945 8.380| 8.811 2.749] 14.085] 14.809] 4620 15
14 | 6.113 | 6427 | 2.005 5705 5999 1.872] 11.578] 12.173] 3798] 14
13 6.292 6.615 2.064 5.872 6.174 1.926] 11.916] 12.529 3.909 13
12 6.476 6.809 2.124 6.044 6.355 1.983] 12.236| 12.865 4.014 22
11 6.635 6.976 2.176 6.192 6.511 2.031] 12.484| 13.126 4.095 11
10 | 6741 | 7.087 | 2.211 6.291] 6615 2.064] 12608 13.256] 4.136] 10
9 | 6767 | 7.115 | 2.220 6.316] 6.641 2072] 12559] 13.205] 4120 o
8 6.689 7.033 2.194 6.243 6.564 2.048| 12.290| 12.922 4.032 8
7 6.479 6.813 g 6.047 6.358 1.984| 11.753] 12.358 3.855 7
6 | 6114 | 6.428 | 2.005 5706| 5999 1.872] 10.899] 11.460] 3575 6
5 | 5564 | 5850 | 1.825 5193| 5460 1.704] 9675 10.173] 3.174] 5
“ 4.802 5.049 1.5¢5 4.482 4.712 1.470 8.024 8.436 2.632 4
3 3.795 3.990 1.245 3.542 3.724 1.162 6.382 6.710 2.093 3
2 2.506 2.635 0.822 2.840 2.986 0.932 4.067 4.276 1.334 Z
1 1.082 1.138 0.355 1.227 1.290 0.402 1
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Baglanti kirisi ug momentleri (P( 12-12),P(12-13),P13):

Kat [TR12-12)[TR12-13)] TH3 | Mi,(12-12)[Mi,(12-13)] Mi13 Ug Momenti (tm.) Déseme
no ) (t ) (tm) (tm) (tm) [(12-12) [ (1213) | 13 no
32.074 5642 16.925] 32.074] 5642 16.925] 16
15 | 17.182 | 3.022 | 9.067 16.037 2.821| 8463 26.959] 8583 14.204] 15
14 | 11.702 | 6.173 | 6.173 10.922 5762| 5762| 22.163] 11.692] 11.692] 14
13 [ 12.044 | 6.354 | 6.354 11.241 5930 5930 22.811] 12.034] 12.034] 13
12 | 12.396 | 6.540 | 6540 11.570 6.104]  6.104| 23.424] 12.357] 12.357] 12
11 | 12.701 | 6.700 | 6.700 11.854 6.254] 6.254| 23.897| 12.607] 12.607] 11
10 [ 12.904 | 6.807 | 6.807 12.043 6.354]  6.354| 24.134] 12.732] 12.732] 10
9 | 12954 | 6834 | 6.834 12.091 6.379] 6.379] 24.041] 12.683] 12683 o
8 | 12.804 | 6.755 | 6.755 11.950 6.304]  6.304| 23527 12.412] 12.412] 8
7 112403 | 6543 | 6.543 11.576 6.107]  6.107| 22.499] 11.870] 11.870] 7
6 | 11.703 | 6.174 | 6.174 10.923 5762| 5762| 20.864] 11.007] 11.007] 6
5 | 10.651 | 5619 | 5619 9.941 5245| 5245 18521 9.771] 9.771 :
4 | 9193 | 4.850 | 4.850 8.580 4526] 4526] 15.360] 8.103] 8.103] 4
3 | 7265 | 3832 | 3832 6.780 3577| 3577| 12.216] 6.445| 6445 3
2 | 4797 | 2530 | 2530 5436 2.868] 2868 7.784] 4.107] 4.107] 2
1 | 2072 | 1.093 | 1.093 2.348 1.239] 1.239 1

R degerleri kattan kata degismedigine gore baglant: kirisi u¢c momentleri;

Ust kat igin :

Ara katlar igin :

Alt katlar icin :

4.3.1.3 Cerceve Kesme Kuvvetlerinden Yararlanarak 1. Dogal Titresim

Mno
Mio
Mlo

Periyodunun Bulunmasi

=E*Tﬁ*hi > Mnuzl*Tﬁ *h,

3 3
=1*Tﬁ*hi : Mh=i*Tﬁ*hi

2 2
=M, = 1"‘Tﬁ *h; formiilleriyle hesaplanabilir.

Daha 6nce hesaplanan D’ ler hiz degeri ile carpilarak gerekli diizeltmeler yapilir.

J

Burada E=2850000 /m* ve h;’ler kat yiikseklikleridir. Omegin 10 Katigin :

o 105
$D=44289.66+10* * 235°10" _ 1¢10019.528 t/m.

78"
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Deplasmanlarin kontrolii:

ABYYHY-1997 Denklem (6.20)’ye gére;

@) SOME3S . ——

——

h,
@) 00
h, R

1

0.00019

0.00019

=0.000067 < 0.0035

0.02

Katno | m(Wig) P(t) T ZD &(m) d(m) Pxd mxd2
15 32,759 97,538| 266,906 | 1610020] 0,00017| 0,00226] 0,22087 0,00017
14 46,923 56,969| 181,739 | 1073346/ 0,00017| 0,00210] 0,11956 0,00021
13 46,923 52,961| 187,052 | 1073346] 0,00017| 0,00193] 0,10218 0,00017
12 46,923 48,953 192,523 | 1073346/ 0,00018] 0,00176] 0,08592 0,00014
11 46,923 44,945| 197,251 | 1073346 0,00018] 0,00158] 0,07082 0,00012
10 46,923 40,937| 200,404 | 1073346 0,00019] 0,00139] 0,05698| 0,00009
9 46,923 36,929] 201,193 | 1073346 0,00019] 0,00121| 0,04451| 0,00007
8 46,923 32,922| 198,855 | 1073346 0,00019] 0,00102] 0,03351] 0,00005
ré 46,923 28,914| 192,634 | 1073346/ 0,00018] 0,00083] 0,02407| 0,00003
6 46,923 24,906| 181,758 | 1073346 0,00017| 0,00065] 0,01627| 0,00002
5 46,923| 20,898| 165,423 | 1073346] 0,00015] 0,00048] 0,01011 0,00001
4 46,923 16,89| 142,767 | 1073346| 0,00013] 0,00033] 0,00557| 0,00001
3 46,923 12,882| 112,824 | 1073346] 0,00011] 0,00020] 0,00253] 0,00000
2 46,923 8,875| 74,494 1073346/ 0,00007| 0,00009] 0,00081] 0,00000
1 52,994 5,496| 32,181 1455887 0,00002| 0,00002] 0,00012] 0,00000

TOPLAMLAR 0,79384| 0,00109

Yukaridaki kosullar saglandigindan deplasman smirlarinin iginde kalinmistir. Sistemin rijitligi

yeterlidir.

ZP+d =0.79384 tm

Im*d? =0.00109 tsn?m

2 ZP*d
0= -
Zm*d

211
1=—=0213% an
[0)

=728294 L

sn

o = /728294 = 26.987 L
sn




74

BOLUM 5

15 KATLI PERDE - CERCEVE SIiSTEM

5.1 KAT AGIRLIKLARININ HESAPLANMASI

DOSEME:

Karo Mozaik [ | 2cm 1x0.02x2.2 = 0.044
Harg 3 1 3cm 1x0.03x2.1 = 0.063
Doseme . t14cm. 1x0.14x25 = 0.350
Siva e 1x0.02x2.0 = 0.040

$g=0497t/m?
( Hareketli yiik ) g=0.200t/ m?

Kat alamt : (2010 x1951)-(337.5x165.5)-(705x165.5)-(337.5x165.5)-(255x540)-
(337.5x165.5)x2-(705x165.5)-(255%204) = 3275010 cm? = 327.5 m?

Sabit Yiik .......... 327.5x0.497=162.77t
Hareketli Yiik .... 327.5x 0.200 =65.50 t

PERDELER: (Toplam uzunluk)

Biaks 1 2315x2 =675 cm.
Dakw .7 265 = 265 cm.
¥ pOcea 265 = 265 cm.
BN . 337.5x2 = 675 cm.
Dk, 165.5x2 = 331 cm.
Soaleic] 34 570x2 =1140 cm.
5 alem 6458 570x2 =1140 cm.
T8m . 165.5x2 =331 ocm

4822 cm. =4822 m.

Sabit yik ......... 48.22x2.8x0.20x2.5 =67.51 t.
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DUVARLAR

Aaknm . . 330x2 =660 cm

Bakse . . 225x4 =900 cm.
Ceale .. 2010-255 =1755 cm
Eake .. . . 820x2 = 1640 cm.

& ESGe 2010-255 = 1755 cm
Haoakwil 225x4 =900 cm.
Mokl 330x2 =660 cm.

B e 1951-158x2 =1635cm.
LN 450x2 = 900 cm.

Jiglcar i ag = 1951 cm.

4 sl iiige 125x2 =250 cm.

20 . 125x2 =250 cm.

o — = 1951 cm.
Tk 450x2 = 900 cm.

S-aks ... 1951-158x2 =1635cm.

17742 cm. = 17742 m

Sabit yiik ......... 177.42x2.8x0.2x0.65 t/m*® = 64.580 1.

CATI KATI iCiN:

L —LJ — | Cat1 kat1 icin perde ve duvar yiikleri igin
5 toplam yiikiin yaris1 hesaba katilacaktir.

Shame o 1 162.77t

Perde(67.51/2) ........ wAR It

Duvar(64.58/2)..... o v A

Sabit yiik.............. : 228.78 t
Hareketli yiik........ . 3 1



76

NORMAL KATLAR:

Digome ... 0 162.77t
o 67.51t
s RS 64.58 t
Sabit yiik.......... 029479t
Hareketli yik.... : 655 t

Not : Kat agirliklar: hesaplanirken kiris agirliklar: ddseme, kolon agirliklan ise perde
Agirligima dahil edilerek hesaba katilmistir.

KATNO| g | q@® |W=gt03q] W @
1S 228.78 65.5 248 .43
14 294.79 65.5 314.44
13 294.79 65.5 314.44
12 294.79 65.5 314.44
11 29479 65.5 314.44
10 294.79 5.5 314.44
9 294.79 65.5 314.44
8 294.79 655 314.44 4678.88
7 294.79 65.5 314.44
6 294.79 65.5 314.44
g 294.79 65.5 314.44
4 294.79 65.5 314.44
3 294.79 65.5 314.44
2z 294.79 65.5 314.44
1 323.08 65.5 342.73

5.2 X DOGRULTUSUNDA DEPREM HESABI

Deprem bolgesi : 1

ZemingrubuB , Z,

H =28x14+3.4=426 m.

D, =20.10 m.

A=A *1*S A = Spektral ivme katsayis
A , = Etkin yer ivmesi
I = Bina 6nem katsayisi

S = Spektrum katsayis
A,=0.40 (Deprem bolgesi 1)I =1.00 (Konut)
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_009+H  009%426

=i

T=0.07 *15=1.05 Bulunan bu 2 T degerinden elverissiz olani (kugiik olan)
hesaba katilir.

= 0855

Z, zeminiigin T, =0.15
T, =0.40

T=0.855 > Tb=0.40 oldugundan
S=25* (Tb/T)** =1.3615

A=A, *I1*S =040 *1.00*1.3615 = 0.5446

R, =R (T=0.855>Ta=0.15)
R igin ( Suneklik diizeyi yiiksek segilerek) R, =R=7.0 ( a<0.75 oldugundan )

V, = Toplam Egdeger Deprem Yiikii ( taban kesme kuvveti)

_ WxA  4678388+0.5446
ity Sha 7

\" =364017t. >010«A *I*W=187.155t.

Hn =42.6 > 25 oldugundan AF, =007*T,*V, <02*V, (T, Rayleigh metodu ile

bulundu.)

AF, = 0.07*1.2362*364.017 = 31499 < 0.2+364.017= 72.803

Vt- AFn =364.017 - 31.499 =332.518 t. (Bu yiik katlara dagitilacak.)

W;*H;

Fi :‘(Vt —AFn)'z_('w'm
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KAT NO | Kat agirhg: | Temelden WiHi WiHi Fi
(Wi) yiiks.(H) top(WiHi)

15 248.43 426 10583.118 0.1001 64.771
14 314.44 39.8 12514.712 0.1183 39.345
13 314.44 37.0 11634.280 0.1100 36.577
12 314 .44 34.2 10753.848 0.1017 33.809
11 314.44 314 9873.416 0.0934 31.041
10 314 .44 28.6 8992.984 0.0850 28.273
9 314.44 25.8 8112.552 0.0767 25.505
8 314 .44 23.0 7232.120 0.0684 22437
7 314.44 20.2 6351.688 0.0601 19.969
6 314.44 17.4 5471.256 0.0517 17.201
5 31444 14.6 4590.824 0.0434 14.433
< 314.44 11.8 3710.392 0.0351 11.665
3 314 .44 9.0 2829.960 0.0268 8.897

2 314 .44 6.2 1949.528 0.0184 6.129

1 342.73 3.4 1165.282 0.0110 3.664

top(WiHi) : 105765.96 364.017

5.2.1 [Esdeger Statik Deprem Yiikii Yontemine Gore Hesap

5.2.1.1 Binanm 1. Dogal Titresim Periyodunun Yaklasik Yontemle Bulunmas:

Mohr Yéntemiyle Deplasmanlarin Hesaplanmasi:

Kat P M d
15 64,771 0] 0,20507
14 39,345 181,359| 0,18632
13 36,577 472,884 0,16762
12 33,809 866,824| 0,14907
11 31,041| 1355,430| 0,13076
10 28,273| 1930,950| 0,11284
9 25,505 2585,635| 0,09548
8 22,737] 3311,734| 0,07884
v 19,969/ 4101,496| 0,06315
6 17,201 4947,172| 0,04862
5 14,433| 5841,010{ 0,03549
& 11,665| 6775,261] 0,02402
3 8,897| 7742,174| 0,01446
2 6,129| 8746,456| 0,00709
1 3,664| 9742,984| 0,00220
0| 10980,638 0
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Kat no m(W/g) P(t) d(m) Pxd mxd2
15 25,324 64,771 0,20507 13,2823 1,0649
14 32,053 39,345 0,18632 7,3306 1.3127
10 32,053 X BT 0,16762 6,1311 0,9006
12 32,053 33,809 0,14907 5,0398 0,7122
11 32,053 31,041 0,13076 4,0590 0,5481
10 32,053 28,273 0,11284 3,1904 0,4081
9 32,053 25,505 0,09548 2,4351 0,2922
8 32,053 22,737 0,07884 1,7926 0,1992
7 32,053 19,969 0,06315 1,2610 0,1278
6 32,053 17,201 0,04862 0,8363 0,0758
5 32,053 14,433 0,03549 0,5122 0,0404
4 32,053 11,665 0,02402 0,2801 0,0185
3 32,053 8,897 0,01446 0,1286 0,0067
2 32,053 6,129 0,00709 0,0435 0,0016
1 34 937 3,664 0,00220 0,0081 0,0002

TOPLAMLAR : 46,3226 5,5088
ZP*d =46.3226 tm Im*d’ =5.5088 tsnm
0=l 84088 ok sorign B~ 250981
Im*d? sn’ sn
=—=.=2 16b7-SO

§.2.1.2 Yapiya Etkiyen i¢c Kuvvetlerin Belirlenmesi

2D Degerlerinin bulunmast:

Kat 1 ve 8 aksi|2 ve 7 aksi 3 ve 6 aksi 4 ve 5 aksi ZDi

no D(dm4/m) | D(dm4/m) | S1 kolonu[ S2 kolonu[S5-S8 kolonu D(dm4/m) [ dm4/m
15 47.521 62.925| 48.399 69.961 66.723 68.372| 1673.198
14 47.521 62.925 48.399 69.961 66.723 68.372| 1673.198
13 47.521 62.925 48.399 69.961 66.723 68.372| 1673.198
12 47.521 62.925 48.399 69.961 66.723 68.372| 1673.198
11 47.521 62.925 48.399 69.961 66.723 68.372| 1673.198
10 47.521 62.925 48.399 69.961 66.723 68.372| 1673.198
9 47.521 62.925 48.399 69.961 66.723 68.372| 1673.198
8 47.521 62.925 48.399 67.107] 66.723 68.372| 1661.782
7 47.521 62.925 48.399 67.107| 66.723 68.372| 1661.782
6 47.521 62.925 48.399 67.107| 66.723 68.372| 1661.782
5 47.521 62.925 48.399 67.107| 66.723 68.372| 1661.782
4 47.521 62.925 48.399 67.107| 66.723 68.372| 1661.782
3 47.521 62.925 48.399 67.107| 66.723 68.372| 1661.782
2 47.521 62.925 48.399 67.107| 66.723 68.372| 1661.782
1 56.241 63.999 56.724 70.131 65.706 66.424| 1755.944
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Perde atalet momentleri ve katsayilarin hesaplanmasi-: (E=1)

Yapida perde boyutlari en alt kattan en iist kata kadar iniform olarak
degistiginden perdelerdeki atalet momentlerinin ve katsayilarin  bir kat igin
hesaplanmas: yeterlidir.

IP, = 1.8994 m*
IP, = 0.9077 m*
IP, = 12192 m*

21,=4+1.8994+0.9077+1.2192 =9.7245 m*

h J
f2,3,4,5,6,7,8,9,]0 =6*ZT= 0.0480 m 3
P
1 =—hl—= 0.0583 m
6% EI,

Kat kesme kuvveti ve konsol perde momentleri-

Kat Kat Kat kesme [Konsol perde

No: Kuvveti | kuvveti (t) [momenti (t.m)
5 64.771 64.771 181.359
14 39.345 104.116 472.884
13 36.577 140.693 866.824
12 33.809 174.502 1355.430
11 31.041 205.543 1930.950
10 28.273 233.816 2585.635
9 25.505 259.321 3311.734
8 L2 A3T 282.058 4101.496
{ 19.969 302.027 4947.172
6 17.201 319.228 5841.010
5 14.433 333.661 6775.261
“ 11.665 345.326 7742.174
3 8.897 354.223 8746.456
2 6.129 360.352 9742.984
1 3.664 364.016 10980.638

Denklem takiminin katsayi ve sabitleri:

e fi—l ~Fee

Li+l = fl B F:

O;; =2¢f +2¢f , +F +F,

8i,0 S [fi*MiH,o +2*(fi ¥ fi—l)*Mi,o + fi~1*Mi_1,o

8.,
8,
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Kat | F=1/ZD f Mo f.Mo Bi,i-1 Bi,i+1 Bi,i 3i,0
no (1/m3) | (1/m3) (t.m) (tm2) (1/m3) | (1/m3) | (1/m3) (/m2)
1S 5.977 0.048 181.359 8.705| -5.929 | -5.929 12.145 57.519
14 5.977 0.048 472.884) 22698 -5.929 | -5.929 12.145| 132.401
13 5.977 0.048 866.824| 41608 -5.929 | -5929 12.145] 231.491
12 5.977 0.048 1355.430] 65.061] -5.929 | -5.929 12.145| 352.928
11 5.977 0.048 1930.950| 92.686| -5.929 | -5.929 12.145| 494 853
10 5.977 0.048 2585.635| 124.110] -5.929 | -5.929 12.145| 655.405
9 5.977 0.048 3311.734| 158.963| -5929 | -5.929 12.145| 832.725
8 5.977 0.048 4101.496| 196.872| -5.970 | -5.929 12.186| 1024.951
£ 6.018 0.048 4947.172| 237.464| -5.970 | -5.970 12.227| 1230.225
6 6.018 0.048 5841.010/ 280.368] -5.970 | -5.970 12.227| 1446.686
] 6.018 0.048 6775.261| 325.213] -5.970 | -5.970 12.227| 1672.474
“ 6.018 | 0.048 7742.174| 371.624] -5970 | -5.970 12.227| 1906.327
3 6.018 0.048 8746.456| 419.830] -5.970 | -5.970 12.227| 2146.983
2 6.018 0.048 9742.984| 467.663] -5637 | -5.970 11.925| 2711.530
1 5.695 0.058 | 10980.638| 640.171] 0.000 | -5.637 5.812] 1280.342
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Kat Mo X Mperde P1 P2 P3

no (t.m) (t.m) (t.m) (t.m) (t.m) (t.m)

15 181.359| -383.544| -202.186| -39.491] -1 8.873] -25.349
14 472.884| -775.953| -303.070] -59.195 -28.290| -37.998
13 866.824(-1183.592| -316.768] -61.871 -29.569| -39.715
12 1355.430/-1609.481| -254.051| -49.621 -23.715| -31.852
11 1930.950] -2053.752| -122.802] -23.986] -11 463| -15.396
10 2585.635|-2513.974 71.661 13.997 6.689 8.985
9 3311.734/-2985.346] 326.388| 63.750| 30467 40.921
8 4101.496|-3460.777| 640.719] 125.145| 59.809 80.331
74 4947.172| -3927.632| 1019.540| 199.136] 95.170 127.826
6 5841.010(-4377.235| 1463.775| 285.904| 136.638 183.523
5 6775.261]|-4794.942| 1980.319] 386.795| 184 855 248.285
- 7742.174/-5163.013| 2579.161| 503.760| 240.755 323.365
3 8746.456(-5459.971| 3286.484| 641.914 306.781| 412.047
2 9742.984-5659.782| 4083.201| 797.528| 381.152 511.936
1 10980.638( -5709.658| 5270.980| 1029.524 492.026| 660.856

Mperde momenti , atalet momentleri oraninda perdelere dagitilmistir.

Kolon kesme kuvvetleri

Kat X ET=AXh | T1=Ts | T2=T7 T3=Te T4=Ts
no (t.m) (t) (t) S1 S2 S5-S8 (t)
15 -383.544| 136.980] 3.890] 5.151 3.962| 5728 5462| 5597
14 -775.953| 140.146] 3.980] 5.271 4.054| 5860 5589 5727
18 -1183.592| 145.585| 4.135] 5475| 4.211 6.087| 5.806] 5.949
12 -1609.481| 152.103] 4.320] 5.720] 4.400 6.360f 6.065 6.215
19 -2053.752| 158.668] 4.506] 5.967| 4590 6.634| 6.327| 6.484
10 -2513.974| 164.365| 4668 6.181 4754 6.873] 6554 6.716
9 -2985.346| 168.347| 4.781] 6.331| 4.870 7.039] 6.713] 6.879
8 -3460.777| 169.797| 4.822] 6.386] 4912 6.857| 6.771 6.938
7 -3927.632| 166.734| 4.735| 6.270] 4.823 6.733| 6.649] 63813
6 -4377.235| 160.572] 4.560| 6.039] 4.645 6.484| 6.403] 6561
- -4794.942| 149.181 4.237| 5610 4.315] 6.024] 5.949 6.096
4 -5163.013| 131.454| 3.733] 4.944] 3.802 5.308| 5.242| 5372
3 -5459.971| 106.057] 3.012] 3989 3.068 4.283| 4229] 4334
2 -5659.782 71.361 2.027| 2684 2064 2882 2.846] 2916
1 -5709.658 14669] 0470 0535 0474 0.586| 0.549] 0.555

Kesme kuvvetleri, Di sayilar oraninda XT” nin dag
OR: 10. Katta T1=Ts= 136.980*(47.521/16

itilmastyla bulunmustur.
73.198) =3.890 t.




84

5.2.1.3 Cerceve Kesme Kuvvetlerinden Yararlanarak 1. Dogal Titresim
Periyodunun Bulunmasi

Daha énce hesaplanan D’ ler hiz degeri ile ¢arpilarak gerekli diizeltmeler yapilir.
J

Burada E=2850000 t/m? ve h j lerkat yiikseklikleridir. Omegin 10 Katigin ;

P
TD=1673.198 %10~ » 2'825TIO= 60824.162 t/m.

Kat no| m(W/g) P(t) T D 5(m) d(m) Pxd mxd2
15 25.324| 64.771] 136.980| 60824.16] 0.0023 0.0337] 2.1814] 0.0287
14 32.053| 39.345| 140.146| 60824.16] 0.0023 0.0314] 1.2365| 0.0317
13 32.053| 36.577| 145.585| 60824.16| 0.0024 0.0291] 1.0652| 0.0272
12 32.053| 33.809] 152.103| 60824.16] 0.0025 0.0267| 0.9037| 0.0229
11 32.053| 31.041] 158.668| 60824.16] 0.0026 0.0242| 0.7521] 0.0188
10 32.053| 28.273| 164.365| 60824.16 0.0027] 0.0216] 0.6113] 0.0150
9 32.053| 25.505] 168.347| 60824.16 0.0028| 0.0189] 0.4825] 0.0115

32.053| 22.737] 169.797| 60409.17 0.0028| 0.0162| 0.3672] 0.0084

32.053| 19.969] 166.734| 60409.17 0.0028| 0.0133] 0.2664| 0.0057

32.053| 17.201] 160.572| 60409.17| 0.0027 0.0106] 0.1820/ 0.0036

32.053| 14.433] 149.181| 60409.17] 0.0025 0.0079] 0.1143] 0.0020

32.053| 11.665] 131.454| 60409.17| 0.0022 0.0055/ 0.0636/ 0.0010

32.053 8.897| 106.057| 60409.17| 0.0018| 0.0033 0.0291| 0.0003

32.053 6.129| 71.361| 60409.17] 0.0012] 0.0015 0.0093| 0.0001

34.937 3.664 14.669] 43290.96/ 0.0003] 0.0003| 0.0012 0.0000

TOPLAMLAR : 8.2660/ 0.1768
Deplasmanlarin kontrolii:

ABYYHY-1997 Denklem (6.20)’ye gore;

=IN|W|s ||~

®.) 0.0028
imx <0035 —
h, 28

=0.0010 <0.0035

Bue 002 . H0028
T 28

0.02
=0.0010 < e 0.0029

Yukaridaki kogullar saglandigindan deplasman smirlarnmn iginde kalmmistir. Sistemin ryjitligi
yeterlidir.

IP+d = 82660 tm
Im*d? =0.1768 tsn?m

2 IPxd
m —
Zm*d

=467534 — o = 467534 =6.8376 1
sSn

g sn

2
T= —H =0.9189 sn
o
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5.3 Y DOGRULTUSUNDA DEPREM HESABI

Deprem boélgesi : 1

Zemin grubu B ,Z,

H =28x14+3.4=426m.
D, =19.51 m.

A=Ao*I*§ A = Spektral ivme katsayisi
Ao= Etkin yer ivmesi
I = Bina 6nem katsayisi
S = Spektrum katsayisi
Ao0=0.40 (Deprem bolgesi 1)
I =1.00 (Konut)

_009+H 0.09*426

T= & = 0868
JD V1951

T=007*15=1.05 Bulunanbu?2T degerinden elverigsiz olam (kiigiik olan)
hesaba katilir.
Z, zeminiigin T, =0.15
T, =040
T=0.868 > Tb=0.40 oldugundan

S=25+(Tb/T)** =1.3451

A= Ao*I*S =040 *1.00*1.3451 =0.538

R, =R (T=0.868 > Ta=0.15)
R i¢in ( Suneklik diizeyi yiiksek secilerek) R, =R=7.0
V. = Toplam Esdeger Deprem Yiikii ( taban kesme kuvveti)
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_ WxA  4678388+0538
e ;.

L =359.605t. > 010%A *I*W = 187.155 t.

Hn =42.6 > 25 oldugundan AF, =007*T,*V, <0.2* V, (T, Rayleigh metodu ile
bulundu.)

AF, =0.07*0.658+359.605 = 16563 < 0.2+ 359.605=71.921

Vt - AFn =359.605 - 16.563 =343.042t. (Bu yiik katlara dagitilacak.)

F, =(V, - AF,) ﬂ

Z(W;*H,)
KAT | Kat agirhi| Temelden WiHi WiHi Fi
NO (Wi) yiiks.(H) top(WiHi)
19 248.43 42.60 10583.118 0.100 50.888
14 314.44 39.80 12514.712 0.118 40.590
13 314.44 37.00 11634.280 0.110 37.735
12 314.44 34.20 10753.848 0.102 34.879
11 314.44 31.40 9873.416 0.093 32.024
10 314.44 28.60 8992.984 0.085 29.168
9 314.44 25.80 8112.552 0.077 26.312
8 314.44 23.00 7232.120 0.068 23.457
7 314.44 20.20 6351.688 0.060 20.601
6 314.44 17.40 5471.256 0.052 17.746
5 314.44 14.60 4590.824 0.043 14.890
= 314.44 11.80 3710.392 0.035 12.034
3 314.44 9.00 2829.960 0.027 9.179
2 314.44 6.20 1949.528 0.018 6.323
1 342.73 3.40 1165.282 0.011 3.779

top(WiHi) : 105765.96 359.605
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S.3.1 Esdeger Statik Deprem Yiikii Yontemine Gore Hesap

5.3.1.1 Binann 1. Dogal Titresim Periyodunun Yaklasik Yontemle Bulunmasi

Mohr Y6ntemiyle Deplasmanlarin Hesaplanmasi-:

Kat P M d

15 50,888 0| 011624

14 40,590] 142,486 0,10567

13 37,735 398,625 0,09513

12 34,879] 760,421] 0,08466

11 32,024] 1219,879] 007432

10 29,168] 1769,004] 0,06419

9 26,312] 2399,799] 0.05435

8 23457| 3104,268| 0,04492

7 20,601 3874,416| 0,03601

B 17,746 4702,247| 002774

< 14,890] 5579,767| 0,02027

4 12,034| 6498,979] 001372

3 9.179] 7451,886] 0,00827

. 6,323| 8443,343| 0,00406

1 3,779] 9426,808| 0,00126

0| 10649,465 0
Kat no | m(W/ P(t) d(m) Pxd mxd2
15 25,324] 50,8880 0,1162| 5,152 03422
14 32,053] 40,5900 0,1057| 4,2892| 0.3579
g5 32,053 37,7350| 0,0951| 3,5898 0,2901
12 32,053] 34,8790 0,0847| 2,9529| 0.2297
11 32,053| 32,0240 0,0743| 2,3801 0,1771
10 32,053| 29,1680 0,0642| 1,8722| 0.1321
9 32,053] 26,3120 0,0544] 1,4301] 0,0947
8 32,053| 23,4570 0,0449| 1,0536] 00647
7 32,053] 20,6010] 0,0360] 0,7417| 0,0416
B 32,053] 17,7460] 0,0277| 0,4923| 0,0247
9 32,053| 14,8900/ 0,0203| 0,3018| 0,0132
4 32,053| 12,0340 0,0137| 0,1651| 0,0060
9 32,053 9,1790| 0,0083| 0,0759| 0,0022
2 32,053 6,3230{ 0,0041| 0,0257| 0,0005
1 34,937 3,7790] 0,0013| 0,0048| 0,0001
TOPLAMLAR : 25,2905 1,7766

ZPxd =25.2905 t

Tmed? =1.7766 tso®m olx 228 i b

Im*d? sn’

® = +/142353= 3.7729

1

sn

7.4 B |
T=—=1.6653 sn
[0)




38

5.3.1.2 Yapiya Etkiyen ¢ Kuvvetlerin Belirlenmesi

2D Degerlerinin bulunmas::

Kat | Avelaksi|BveH aksi[C ve F aksi E aksi ZDi
no D(dm4/m) | D(dm4/m) D(dm4/m) [S6-S7-S8| S9 kolonu | dmd4/m
15 63.552 69.100 58.308 59.797 | 76.799 | 1742.684
14 63.552 69.100 58.308 59.797 | 76.799 | 1742.684
13 63.552". 69.100 58.308 59.797 | 76.799 | 1742.684
12 63.552 69.100 58.308 59.797 | 76.799 | 1742.684
11 63.552 69.100 58.308 59.797 | 76.799 | 1742.684
10 63.552 69.100 58.308 59.797 | 76.799 | 1742.684
9 63.552 69.100 58.308 59.797 | 76.799 | 1742.684

8 63.552 69.100 58.308 59.797 | 70.552 | 1730.190
f 63.552 69.100 58.308 59.797 | 70.552 | 1730.190
6 63.552 69.100 58.308 59.797 | 70.552 | 1730.190
9 63.552 69.100 58.308 59.797 | 70.552 | 1730.190
4 63.552 69.100 58.308 59.797 | 70.552 | 1730.190
3 63.552 69.100 58.308 59.797 | 70.552 | 1730.190
2 63.552 69.100 58.308 59.797 | 70.552 | 1730.190
1 64.287 66.737 61.822 62.538 | 67.353 | 1775.894

Perde atalet momentleri ve katsayilarin hesaplanmasi: (E=1)

Yapida perde boyutlari en alt kattan en iist kata kadar uniform olarak
degistiginden perdelerdeki atalet momentlerinin ve katsayilarin  bir kat igin
hesaplanmas: yeterlidir.

IP, = 0.1884 m*
IP, = 44605 m*
IP, = 33922 m*

21,=4+%0.1884+2*4.4605+2*3.3922 =16.4590 m *
£ %77 e
2345678910 (= El,

f . . 0.0344 m™

' 6+xEI,

=0.0284 m
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Kat kesme kuvveti ve konsol perde momentleri:

Kat Kat Kat kesme (Konsol perde

No: Kuvveti | kuvveti (t) j/momenti (t.m)
15 50.888 50.888 142.486
14 40.590 91.478 398.625
13 37.735 129.213 760.421
12 34.879 164.092 1219.879
11 32.024 196.116 1769.004
10 29.168 225.284 2399.799
9 26.312| 251.596 3104.268
8 23.457| 275.053 3874.416
7 20.601 295.654 4702.247
6 17.746 313.400 5579.767
5 14.890 328.290 6498.979
4 12.034 340.324 7451.886
3 9.179 349.503 8443.343
2 6.323 355.826 9426.808
1 3.779 359.605 10649.465

Denklem takiminin katsay1 ve sabitleri:

Oy =f, - F,
8i,i+l =5
O,; =2#f; +2¢f | +F +F,,

(P =[fi*Mi+1,o +2*(fi +fi-1)*Mi,o +fi—1*Mi—1.o

Kat | F=1/zD f Mo fMo [ oiit | oii i, 8,0

no | (1m3) | (1/m3) (t.m) (tm2) | (1/m3) | (1/m3) | (1I/m3) |  wm2)

15 5.738] 0.0284] 142.486] 4.047] 5710 -5710] 11590 20.233
14 5738| 0.0284] 398625 11.321] 5710] -5.710] 11590 56605
13 5.738] 0.0284] 760421| 21.596] 5.710] -5710] 11.590] 707980
12 5.738] 0.0284] 1219.879] 34.645] 5710] -5710] 11.590 173233
11 5.738] 0.0284] 1769.004] 50.240] 5710] 5710] 11.590] 251199
10 5.738] 0.0284] 2399.799] 68.154] 5710] 5710] 11.590] 340777

5.738 0.0284| 3104.268]| 88.161] -5.751] -5.710 11.632 440.806

5.780 0.0284| 3874.416) 110.033] -5.751 -5.751] 11673 $50.167
5.780 0.0284| 4702.247| 133.544] 5751 -5.751] 11.673 667.719

5.780 0.0284| 5579.767| 158.465] -5.751 -5.751] 11.673 792.327

5.780] 0.0284| 6498.979] 184.571| 5751 -5.751] 11.673 922.855

5.780| 0.0284| 7451.886] 211.634] 5751 -5.751] 11.673] 1058.168
5.780| 0.0284| 8443.343] 239.791] 5751 -5.751] 11.673] 1198.955

5.780| 0.0284| 9426.808| 267.721 -5.597| -5.751] 11536 1508.289

=IN|W[Aln|O|N|o|w©

5.631 0.0344| 10649.465| 366.342 0.000] -5597 5.700 732.683
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Cerceve ve Perde Momentleri:
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Kat Mo X Mperde P4 P5 P6

no (t.m) (t.m) (t.m) (t.m) (t.m) (t.m)

15 142.486| -335.196| -192.710] -2.206] -52.226] -39.717
14 398.625| -676.828| -278.204| -3.184] -75.395| -57.338
13 760.421|-1028.698| -268.277| -3.071 -72.705| -55.292
12 1219.879|-1392.284( -172.405] -1.973| -46.723] -35533
11 1769.004| -1766.984 2.019 0.023 0.547 0.416
10 2399.799|-2150.299| 249.500 2.856 67.616 51.422
9 3104.268|-2537.954| 566.314 6.482| 153.475| 116.717
8 3874.416(-2921.660| 952.756| 10.906] 258.203| 196.363
7 4702.247)|-3296.573| 1405.674| 16.090| 380.947| 289.709
6 5579.767|-3653.402| 1926.365| 22.050| 522.058| 397.024
5 6498.979| -3981.090| 2517.890| 28.821| 682.365| 518.937
“ 7451.886-4266.682| 3185.205/ 36.460| 863.212| 656.471
3 8443.343| -4495.142| 3948.202] 45.194| 1069.989| 813.724
2 9426.808| -4648.783| 4778.025| 54.692| 1294.877| 984.751
1 10649.465| -4693.319| 5956.145| 68.178| 1614.156| 1227.562 0

Mperde momenti , atalet momentleri oraninda perdelere dagitilmustir.
OR: 10. Katta P, =-192.710 * (0. 1884/16.459) = -2.206 t.m.

Kolon kesme kuvvetleri :

Kat X ST=AX/h| TA=TI | TB=TH | TC=TF TE
no (t.m.) ®) (t) (t) t) [se-s7-s8] so
15 | -335.196] 119.713] 4.366 | 4.747 | 4.005 | 4.108 | 5276
14 | -676.828] 122.012] 4.450 | 4.838 | 4.082 | 4.187 | 5377
13 | -1028.698] 125.668] 4.583 | 4.983 | 4.205 | 4.312 | 5538
12 | -1392.284] 129.852| 4.735 | 5149 | 4.345 | 4.456 | 5722
11 | -1766.984| 133.822] 4.880 | 5306 | 4.478 | 4.592 | 5897
10 | -2150.299] 136.898] 4.992 | 5428 | 4.580 | 4.697 | 6.033
9 | -2537.954] 138.448] 5049 | 5490 | 4632 | 4.751 | 6.101
8 | -2921.660] 137.038] 4.997 | 5434 | 4.585 | 4.702 | 6.039
7 | -3296.573] 133.898] 4.883 | 5309 | 4.480 | 4.594 | 5901
6 | -3653.402| 127.439] 4.647 | 5053 | 4.264 | 4373 | 5616
5 | -3981.090] 117.031] 4.268 | 4.640 | 3.916 | 4.016 | 5157
4 | -4266.682| 101.997| 3.720 | 4.044 | 3.413 | 3.500 | 4495
3 | -4495.142| 81.593] 2976 | 3.235 | 2.730 | 2.800 | 3596
2 | -4648.783| 54.872| 2.001 | 2176 | 1.836 | 1.883 | 2418
1 | -4693319] 13.099] 0.478 | 0519 | 0438 | 0449 | 0577

Kolon kesme kuvvetleri, Di sayilari oranminda kat kesme kuvvetlerinin (ZT)’nin

dagitilmasiyla bulunmustur.

OR: 10. Katta TA=TI= 119.713 * (63.552/1742.684) = 4.366 1.
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S.3.1.3 Cerceve Kesme Kuvvetlerinden Yararlanarak 1. Dogal Titresim
Periyodunun Bulunmas: : :

Daha énce hesaplanan £D’ler hiz degeri ile arpilarak gerekli diizeltmeler yapilir.

J

Burada E=2850000 t/m? ve h j lerkat yikseklikleridir. Oregin 10 Kat igin ;

+106
ID=1742.684+10* * 2;82582&= 63350.119 t/m.

Kat no| m(Wi/g) [ P(t) b2y | D 5(m) d(m) Pxd mxd2
% 25.324 50.888 119.713| 63350.119] 0.0019] 0.0266] 1.3533 0.0179
14 32.053 40.590 122.012] 63350.119] 0.0019] 0.0247] 1.0027] 0.01 96
13 32.053 735 125.668] 63350.119] 0.0020] 0.0228] 0.8595| 0.01 66
12 32.053 34.879 129.852| 63350.119] 0.0020] 0.0208] 0.7253] 0.01 39
11 32.053 32.024 133.822] 63350.119] 0.0021] 0.0187] 0.6003] 00113
10 32.053 29.168 136.898| 63350.119] 0.0022] 0.0166] 0.4851] 0.0089

9 32.053 26.312 138.448| 63350.119] 0.0022] 0.0145] 0.3807| 0.0067

8 32.053 [ 23.457 137.038| 62895.937] 0.0022] 0.0123] 0.2882| 0.0048
7 32.053 | 20.601 133.898| 62895.937| 0.0021] 0.0101] 0.2082] 0.0033
6 32.053 17.746 127.439| 62895.937| 0.0020] 0.0080] 0.1416] 0.0020
S 32.053 14.890 117.031] 62895.937| 0.0019] 0.0060] 0.0886] 0.0011
< 32.053 12.034 101.997] 62895.937| 0.0016] 0.0041| 0.0492] 0.0005
3 32.053 9.179 81.593| 62895.937| 0.0013] 0.0025] 0.0227| 0.0002
7 32.053 6.323 54.872| 62895.937| 0.0009] 0.0012] 0.0074] 0.0000
1 34.937 3.779 13.099| 43782.854| 0.0003] 0.0003] 0.0011] 0.0000

TOPLAMLAR : 6.2138| 0.1069

Deplasmanlarin kontrolii:

ABYYHY-1997 Denklem (6.20)’ye gore;

®.) 0.0022

—Lmx 00035 —> =0.0007 <0.0035
b, 28
: 00022 0.02

Clus 002 —» = 00007 < ——% — 00029
O 28 7

1

Yukaridaki kosullar saglandigindan deplasman sinirlarinin iginde kalmmigtir. Sistemin rijitligi
yeterlidir.

IPxd =6.2138 tm  EZm*d’ =0.1069 tsn?m

2 2P*d
m H—
Zm*

=58127 - o =58127=7624 L

d? sn sn

IT= - =0.8241 sn
)



BOLUM 6

TASIYICI ELEMANLARDA YUK HESAPLARI

6.1 KIRISLERE GELEN YUKLERIN HESAPLANMASI :

Tablo 6.1
DOSEME YUKU _|KiRi$ YUKU [DUVAR YUKU TOPLAM YUK
KIRIS ADI - KIRIS BOYU (m) - 1) q () g g tm) | q (tUm)

K1 ((1,K2, K26, K27 3,150 1.21¢ 0,488 1,418 3,704 2,012 0,155
’ K3 13,K4, K24 K25 2,250 0,895 0,360 1,013 0,945 1,268 0,160
K5 ,K10, K18 K23 3,275 2,669 1,074 1,474 3,851 2,441 0,328
] K6 \6,K9 K19 K22 3,150 2,474 0,498 1,418 3,704 2,411 0,158
K7 (R7,K8,K20,K21 2,250 1,258 0,506 1,013 2,646 2,185 0,225
K1 (R11,K17 3,215 2,669 1,074 1,474 3,851 2,441 0,328
K12 (\12,K16 3,150 2,474 0,498 1,418 3,704 2,411 0,158
K13 013,K15 2,250 1,258 0,506 1,013 2,646 2,185 0,225
K14 2,550 1,616 1,301 1,148 2,998 2,260 0,510
K29 10<9,K32 K57, K60 4,350 3,540 1,427 1,958 5,116 2,440 0,328
K30 1090,K31,K58 K59 3,750 3,052 1,230 1,688 3,938 2,314 0,328
.K33,K36,K53,K55 4,350 6,945 2,797 1,956 5,116 3,222 0,643
.K34,K35,K54,K55 3.4 90 5,987 2,411 1,687 4410 3,222 0,643
.K37,K42,K47,K52 1,555 1,213 0,490 0,699 1,828 2,405 0,315
.K38,K41 ,K48 K51 4,350 5,837 2,349 1,957 5,116 2,968 0,540
..K39,K40,K49,K50 3,750 5,032 2,025 1,688 4,410 2,968 0,540
.K43,K45 2,425 2,893 1,164 1,091 2,852 2,819 0,480
.K44,K46 2,700 3,221 1,296 1,215 3,175 2,819 0,480




94

6.2 KOLONLARA GELEN YUKLER VE KOLONLARIN BOYUTLANDIRILMASI :

Tablo 6.2

H Kolon| Kiris Yuku (X Yénande) Kirig YUka (Y Yéniunde) [ Kolon |UST KAT|TOPLAM Ac(cm2) | Segilen
No | no Sol(t) Sag(t) Sol(t) Sag(t) yuka(t) | YUKO(t) | YUK(t) (min) kolon
S1 6,338 0,000 0,000 3,741 1,500 6,540 85,039| 40/40

S2 0,000 2,853 3,741 12,911] 1,500 11,253 146,326| 40/40

S3 0,000 7,994 10,614 8,678 1,500 15,143 196,918| 40/40

S4 7,994 7,596 14,019 12,085 1,500 22,347 290,598 40/40

15| 85 7,596 4,917 12,911 11,129 1,500 19,777 257,172 40/40
S6 0,000 7,994 8,678 8,678| 1,500 14,175 184,330| 40/40

S7 7,994 7,596 12,085 12,085} ..1.500 21,380 278,023| 40/40

S8 7,596 4,917 11,129 11,128} ...1.500 18,886 245,585| 40/40

S9 4,917 5,762 6,836 7,611] 1,500 14,063 182,874| 40/40

S1 6,338 0,000 0,000 3,741 1,500 6,540/ 13,079 170,078 40/40

S2 0,000 2,853 3,741 12,911] 1,500f 11,253| 22 505 292,653| 40/40

S3 0,000 7,994 10,614 8,678| 1,500] 15,143| 30,286 393,836| 40/40

S4 7,994 7,596 14,019 12,085 1,500f 22,347 44694 581,196| 40/40

14| s5 7,596 4,917 12,911 11,128} .. 1,500} - 19,777} -39:558 514,343| 40/40
S6 0,000 7,994 8,678 8,678 1,500f 14,175/ 28,350 368,661| 40/40

S7 7,994 7,596 12,085 12,085 1,500f 21,380] 42,760 556,047 40/40

S8 7,596 4,917 11,129 11,129] 1,500f 18,886] 37,771 491,170 40/40

S9 4,917 5,762 6,836 76111 1,500 14,063 28,126 365,748| 40/40

S1 6,338 0,000 0,000 3,741 1,500] 13,079] 19,619 255,117| 40/40

S2 0,000 2,853 3,741 12,9111 - 1,500} - 22,505] - 33.758 438,979| 40/40

S3 0,000 7,994 10,614 8,678| 1,500| 30,286| 45,429 590,754| 40/40

S4 7,994 7,596 14,019 12,085 1,500f 44,694| 67,041 871,795| 40/40

13| s5 7,596 4,917 12,911 11,129] 1,500] 39,553] 59,330 771,515| 40/40
S6 0,000 7,994 8,678 8,678 1,500f 28,350| 42525 552,991| 40/40

S7 7,994 7,596 12,085 12,085 1,500f 42,760| 64,140 834,070| 40/40

S8 7,596 4,917 11,129 11,129} . 1,500} ...37.771] - 56657 736,756| 40/40

S9 4,917 5,762 6,836 7,611 1,500 28,126 42,189 548,622| 40/40

S1 6,338 0,000 0,000 3,741] 1,500] 19,619| 26,158 340,156| 40/40

S2 0,000 2,853 3,741 12,911 1,500f 33,758 45,010 585,306| 40/40

S3 0,000 7,994 10,614 8,678| 1,500f 45429| 60,572 787,672| 40/40

S4 7,994 7,596 14,019 12,085| 1,500 67,041] 89,388 1162,393| 40/40

12 s5 7,596 4,917 12,911 11,129] 1,500{ 59,330 79,106/ 1028,687| 40/40
S6 0,000 7,994 8,678 8,678| 1,500f 42525/ 56,700 737,321| 40/40

S7 7,994 7,596 12,085 12,085 1,500| 64,140] 85,520 1112,094| 40/40

S8 7,596 4,917 11,129 11,129 1,500] 56,657| 75,542 982,341| 40/40

S9 4917 5,762 6,836 1811 1,500f 42,189 56,252 731,495| 40/40

S1 6,338 0,000 0,000 3,741 1,500] 26,158| 32,698 425,195| 40/40

S2 0,000 2,853 3,741 12,911] 1,500f 45,010/ 56,263 731,632| 40/40

S3 0,000 7,994 10,614 8,678 1,500/ 60,572 75,715 984,590( 40/40

| S4 7,994 7,596 14,019 12,085 1,500 89,388| 111,735] 1452,991| 40/40

i | S5 7,596 4,917 12,911 11,129] 1,500 79,106] 98,883| 1285,858| 40/40
| S6 0,000 7,994 8,678 8,678/ 1,500/ 56,700 70,875 921,651| 40/40

| S7 7,994 7,596 12,085 12,085| 1,500 85,520| 106,900 1390,117| 40/40

| S8 7,596 4,917 11,129 11,129] 1,500] 75,542] 94428 1227,926| 40/40

S9 4,917 5,762 6,836 71,611 1,500 56,252 70,315 914,369| 40/40
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[Kat

Kolon| Kirig Yuki (X Yénunde) | Kirig Yukd (Y Yéninde) | Kolon |UST KAT|TOPLAM [ Ac(cm2) | Secilen

No | no Sol(t) Sag(t) Sol(t) Sag(t) yuka(t) | YUKU(t) | YUK(t) (min) kolon
S1 6,338 0,000 0,000 3,741 1,500] 32,698| 39,237 510,234 50/50

S2 0,000 2,853 3,741 12,911 1,500] '56,2631 67.515 877,958| 50/50

S3 0,000 7,994 10,614 8,678/ 1,500 75,715/ 90,858] 1181,508| 50/50

S4 7,994 7,596 14,019 12,085 1,500] 111,735| 134,082| 1743,589| 50/50

10| S5 7,596 4,917 12,911 11,129 1,500/ 98,883| 118,659] 1543,030| 50/50
S6 0,000 7,994 8,678 8,678| 1,500] 70,875| 85,050/ 1105,982| 50/50

S7 7,994 7,596 12,085 12,085/ 1,500| 106,900| 128,280/ 1668,140| 50/50

S8 7,596 4,917 11,129 11,129 1,500 94,428| 113,313] 1473,511| 50/50

L | S99 4,917 5,762 6,836 7,611 1,500| 70,315| 84,378| 1097,243| 50/50
S1 6,338 "0,000 0,000 3,741 1,500] 39,237 45,777 595,273| 50/50

S2 0,000 2,853 3,741 12,911 1,500 67,515 78,768| 1024,285| 50/50

S3 0,000 7,994 10,614 8,678/ 1,500/ 90,858| 106,001 1378,427| 50/50

S4 7,994 7,596 14,019 12,085 1,500 134,082| 156,429| 2034,187| 50/50

91 85 7,596 4,917 12,911 11,129 1,500{ 118,659 138,436| 1800,202| 50/50
S6 0,000 7,994 8,678 8,678/ 1,500/ 85,050f 99,225| 1290,312| 50/50

S7 7,994 7,596 12,085 12,085 1,500( 128,280| 149,660| 1946,164| 50/50

S8 7,596 4,917 11,129 11,129] 1,500] 113,313] 132,199| 1719,096] 50/50

S9 4917 5,762 6,836 7,611 1,500 84,378 98,441| 1280,117| 50/50

S1 6,338 0,000 0,000 3,741 1,500 45,777] 52,316 680,312 50/50

S2 0,000 2,853 3,741 12,911 1,500 78,768| 90,020 1170,611| 50/50

S3 0,000 7,994 10,614 8,678| 1,500f 106,001| 121,144| 1575,345] 50/50

S4 7,994 7,596 14,019 12,085 1,500 156,429| 178,776| 2324,785| 50/50

8 [ s5 7,596 4,917 12,911 11,129 1,500/ 138,436| 158,212 2057,373| 50/50
S6 0,000 7,994 8,678 8,678| 1,500f 99,225/ 113,400| 1474,642| 50/50

S7 7,994 7,596 12,085 12,085/ 1,500| 149,660| 171,040f 2224,187| 50/50

S8 7,596 4,917 11,129 11,129] 1,500] 132,199] 151,084 1964,681| 50/50

S9 4,917 5,762 6,836 7,611 1,500f 98,441| 112,504| 1462,991| 50/50

S1 6,338 0,000 0,000 3,741 1,500f 52,316] 58,856 765,351| 60/60

S2 0,000 2,853 3,741 12,911 1,500f 90,020 101,273] 1316,938| 60/60

S3 0,000 7,994 10,614 8,678 1,500f 121,144| 136,287| 1772,263| 60/60

S4 7,994 7,596 14,019 12,085| 1,500 178,776] 201,123| 2615,384| 60/60
71|85 7,596 4917 12,911 11,129 1,500 158,212 177,989| 2314,545| 60/60
S6 0,000 7,994 8,678 8,678/ 1,500{ 113,400 127,575 1658,973| 60/60

S7 7,994 7,596 12,085 12,085| 1,500 171,040 192,420| 2502,211| 60/60

S8 7,596 4,917 11,129 11,129] 1,500{ 151,084 169,970f 2210,267| 60/60

S9 4,917 5,762 6,836 7,611 1,500] 112,504| 126,567| 1645,865| 60/60

S1 6,338 0,000 0,000 3,741 1,500/ 58,856] 65,395 850,390/ 60/60

S2 0,000 2,853 3,741 12,911 1,500 101,273| 112,525| 1463,264| 60/60

S3 0,000 7,994 10,614 8,678| 1,500 136,287 151,430f 1969,181| 60/60

S4 7,994 7,596 14,019 12,085] 1,500f 201,123]| 223,470 2905,982| 60/60

6| s5 7,596 4,917 12,911 11,129 1,500] 177,989| 197,765 2571,717| 60/60
S6 0,000 7,994 8,678 8,678| 1,500| 127,575| 141,750| 1843,303| 60/60

S7 7,994 7,596 12,085 12,085] 1,500/ 192,420 213,800 2780,234| 60/60

S8 7,596 4,917 11,129 11,129] 1,500/ 169,970| 188,855| 2455,852| 60/60

S9 4917 5,762 6,836 7,611 1,500] 126,567| 140,630 1828,739| 60/60
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Kat | Kolon| Kiris Yaka (X Yoéninde) | Kirig Yuka (Y Yéniunde) | Kolon UST KAT|TOPLAM | Ac(cm2) | Segilen

no | no Sol(t) Sag(t) Sol(t) Sag(t) | yukact) | YOKOt) | YOK(t) (min) kolon

S1 6,338 0,000 0,000 3,741 1,500 65,395| 71,935 935,429| 60/60

S2 0,000 2,853 3,741 12,911] 1,500| 112,525| 123,778| 1609,590| 60/60

S3 0,000 7,994 10,614 8,678/ 1,500f 151,430| 166,573| 2166,099| 60/60

S4 7,994 7,596 14,019 12,085 1,500 223,470| 245,817| 3196,580( 60/60

S 1S5 7,596 4,917 12,911 11,129] 1,500| 197,765| 217,542| 2828,888| 60/60

S6 0,000 7,994 8,678 8,678| 1,500/ 141,750| 155,925| 2027,633| 60/60

S7 7,994 7,596 12,085 12,085/ 1,500/ 213,800| 235,180| 3058,257| 60/60

S8 7,596 4917 11,129 11,129] 1,500/ 188,855| 207,741| 2701,437| 60/60

S9 4,917 5,762 6,836 7,611] 1,500| 140,630| 154,693| 2011,612( 60/60

S1 6,338 "0,000 0,000 3,741 1,500 71,935| 78,474| 1020,468| 60/60

S2 0,000 2,853 3,741 12,911 1,500 123,778| 135,030] 1755,917| 60/60

S3 0,000 7,994 10,614 8678| 1,500 166,573| 181,716] 2363,017| 60/60

S4 7,994 7,596 14,019 12,085| 1,500] 245,817| 268,164| 3487,178| 60/60

4| S5 7,596 4917 12,911 11,129] 1,500| 217,542| 237,318| 3086,060| 60/60

S6 0,000 7,994 8,678 8678 1,500] 155,925| 170,100 2211,964| 60/60

S7 7,994 7,596 12,085 12,085| 1,500] 235,180| 256,560| 3336,281| 60/60

S8 7,596 4917 11,129 11,129] 1,500] 207,741| 226,626| 2947,022| 60/60

S9 4917 5,762 6,836 7611| 1,500] 154,693 168,756 2194,486| 60/60

S1 6,338 0,000 0,000 3,741 1,500 78,474] 85,014 1105,507| 70/70

S2 0,000 2,853 3,741 12,911 1,500 135,030] 146,283| 1902,243| 70/70

S3 0,000 7,994 10,614 8678] 1,500] 181,716] 196,859| 2559,935| 70/70

S4 7,994 7,596 14,019 12,085| 1,500| 268,164| 290,511| 3777,776] 70/70

3|85 7,596 4917 12,911 11,129] 1,500] 237,318| 257,095| 3343,231| 70/70

S6 0,000 7,994 8,678 8678 1,500/ 170,100] 184,275| 2396,294| 70/70

S7 7,994 7,596 12,085 12,085] 1,500 256,560| 277,940/ 3614,304| 70/70

S8 7,596 4,917 11,129 11,129] 1,500 226,626] 245512 3192,607| 70/70

S9 4,917 5,762 6,836 7.611] 1,500] 168,756 182,819| 2377,360{ 70/70

S1 6,338 0,000 0,000 3,741 1,500 85,014] 91,553] 1190,546| 70/70

S2 0,000 2,853 3,741 12,911 1,500| 146,283| 157,535| 2048,570| 70/70

S3 0,000 7,994 10,614 8,678| 1,500 196,859 212,002] 2756,853| 70/70

S4 7,994 7,596 14,019 12,085 1,500| 290,511| 312,858 4068,375| 70/70

2| 85 7,596 4,917 12,911 11,129 1,500| 257,095 276,871| 3600,403| 70/70

S6 0,000 7,994 8,678 8,678| 1,500 184,275| 198,450| 2580,624| 70/70

S7 7,994 7,596 12,085 12,085 1,500| 277,940| 299,320 3892,328| 70/70

S8 7,596 4917 11,129 11,129] 1,500| 245,512| 264,397 3438,192| 70/70

S9 4917 5,762 6,836 7,611 1,500| 182,819| 196,882| 2560,234| 70/70

S1 6,338 0,000 0,000 3,741] 1,500] 91,553| 98,093| 1275,585| 70/70

S2 0,000 2,853 3,741 12,911| 1,500| 157,535| 168,788| 2194,896| 70/70

S3 0,000 7,994 10,614 8,678 1,500 212,002] 227,145| 2953,771| 70/70

S4 7,994 7,596 14,019 12,085/ 1,500 312,858| 335,205| 3352,050( 70/70

1185 7,596 4917 12,911 11,129] 1,500 276,871| 296,648| 3857,575| 70/70

S6 0,000 7,994 8,678 8,678| 1,500| 198,450| 212,625 2764,954| 70/70

S7 7,994 7,596 12,085 12,085/ 1,500 299,320| 320,700 4170,351| 70/70

S8 7,596 4917 11,129 11,129| 1,500 264,397| 283,283| 3683,778| 70/70

S9 4,917 5,762 6,836 1.511 1,500| 196,882| 210,945| 2743,108| 70/70
Bs20........ Fck = 0,2 t/cm2

Ac = Ndx1,3/(0,5xfck) = Ndx1,3/(0,5x0,2)
Ac = Nd/0,0769
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Tablo 6.3
ALAN SABIT HAREKETLI
i YUK (g) YUK (q)
Cati 7,610 3,782 1,522
P1 Normal 4,760 2,366 0,952
EyS Duvar 2,280
Cati 12,920 6,421 2,584
P2 Normal 10,890 5,412 2,178
B Duvar F 4,250
Cati 4,160 2,068 0,832
P3 Normal 4,160 2,068 0,832
E Duvar 0,000
Cati 24,980 12,415 4,996
P4 Normal 23,110 11,486 4,622
B Duvar 3,940
Cati 2,780 1,382 0,556
P5 Normal 1,630 0,810 0,326
E Duvar 0,000
Cati 2,770 1.3 0,554
P6 Normal 1,630 0,810 0,326
ko Duvar 0,000
Cati 11,700 5,815 2,340
P7 Normal 10,000 4,970 2,000
- Duvar 1,650
Catl 0,600 0,298 0,120
P8 Normal 0,600 0,298 0,120
k. Duvar 0,000
Cati 17,840 8,866 3,568
P9 Normal 15,580 7,743 3,116
- Duvar 2,240
Cati 12,280 6,103 2,456
P10 Normal 10,460 5,199 2,092
e Duvar 0,590
Cati 4,650 2,313 0,930
P11 Normal 4,650 2313 0,930
ko Duvar 0,000
Cati 2,370 1,478 0,474
P12 Normal 2,370 1,178 0,474
e Duvar 0,000
Cati 9,830 4,886 1,966
P13 Normal 6,330 3,146 1,266
. Duvar 0,670
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6.4 PERDE BOYUTLARININ KONTROLU :

Tablo 6.4
KAT [ PERDE | DOSEME | DOSEME | DUVAR | PERDE | 1,4g | 1,6°q [ USTKAT [ TOPLAM | Ac(cm2) | Ac(cm2)
NO | NO | YUKU(@) | YUKU(@@) | YUKU(g) | YUKU(g) YUKU YUK(t) (Gerekli) (Meveut)
P1 | 3.782] 1,522| 2,280] 4,587 14,909] 2,435 17.344] 225,537| 6550,00
P2 | 6,421] 2,584] 4,250] 4,587 21,361| 4,134 25,496] 331,542| 6550,00
P3 | 2,068| 0,832 0,000 2,827| 6,853] 1,331 8,184] 106,427| 4150,00
P4 | 12,415] 4,996] 3,940| 11,480] 38,969 7,994 46,063 610,697| 16400,00
P5 | 1,382| 0,556] 0,000] 3,573| 6,937 0,890 7.827| 101,776] 5100,00
P6 | 1,376] 0,554] 0,000] 3,573] 6,929] 0,886 7.815] 101,625] 5100,00
15 [ P7 | 5,815 2,340] 1,650 5,920| 18,739| 3,744 22,483| 292,367| 8460,00
P8 | 098] 0,120 0,000 1,080] 1,929| 0,192 2121] 27,584] 1550,00
P9 | 8,866 3,568] 2,240| 10,120| 29,716| 5,709 35,4205 460,666] 14460,00
P10 | 6.103] 2,456 0,590] 8,253| 20,924 3,930 24,854] 323,199 11800,00
P11 | 2311] 0,930 0,000 4,267| 9,209] 1,488 10,697] 139,105] 6100,00
P12 | 1.178] 0,474 0,000] 1,747| 4,095]0,758 4,853 63,113] 2500,00
| [ P13 | 4886 1,066 0,670] 7,880| 18,810[ 3,146 21,956 285,514 11250,00
B1 1 2366 0052 2280 4,587] 12,926 1,523 17,344 31,793 413,436] 6550,00
P2 | 5412| 2178 4,250 4,587| 19,049] 3,485 25496 48,929 636,268 6550,00
P3 | 2068] 0832 0,000] 2,827| 6,853| 1,331| 8,184] 16,368] 212,853 4150,00
Pa | 11.486| 4622 3,040 11,480| 37,668| 7,395 46,963] 92,026| 1196,700| 16400,00
P5 | 0810 0,326 0,000 3,573| 6,136 0,522] 7,827 14,484] 188,354 5100,00
P6 | 0.810] 0326 0,000] 3,573 6,136| 0,522| 7,815] 14.473| 188,203] 5100,00
14 [TP7 | 4970] 2,000 1,650] 5,920] 17,556] 3,200] 22,483 43239 562,276| 8460,00
P8 | 0208] 0.120] 0,000 1,080] 1,929 0,192] 2,121] 4.242] 55168 1550,00
Po | 7743] 3.116] 2,240 10,120| 28,144| 4,986 35425| 68,555 891,482| 14460,00
510 | 5199] 2002] 0,590] 8,253 19,659] 3,347| 24,854 47.860| 622,367 11800,00
P11 | 2311] 0.930] 0,000] 4,267] 9,209] 1,488] 10,697| 21.394] 278,211] 6100,00
P12 | 1178] 0.474] 0,000] 1,747] 4,095] 0.758] 4,853] 9,707| 126,226] 2500,00
| [P13 [ 3.146] 1,266] 0,670 7.880| 16,374| 2,026 21,956 40,356] 524,785] 11250,00
5T 1 2366 0052] 2,280 4,567 12,926 1,523| 31,793| 46.243] 601,334] 6550,00
P2 | 5412] 2.178] 4,250] 4,587 19,949] 3,485 48029 72,362] 940,993] 6550,00
P3 | 2068] 0832] 0,000] 2827 6,853| 1,331] 16,368] 24,553] 319,280| 4150,00
P4 | 11486| 4.622] 3,940] 11,480] 37,668| 7,395 92,026] 137,090| 1782,702| 16400,00
P5 | 0810] 0326] 0000] 3573 6,136] 0,522| 14,484] 21.142] 274,931] 5100,00
P6 | 0810 0326] 0000] 3573 6,136] 0,522] 14,473] 21.131] 274,780 5100,00
13 [P7 | 4970 2000] 1650 5,920| 17,556| 3,200 43,239 63995 832,185] 8460,00
P8 | 0208] 0120 0000] 1,080 1,920/0,192] 4242 6,364] 82,752 1550,00
Po | 7743] 3.116] 2,240] 10,120] 28,144] 4,986 68,555 101,685] 1322,299] 14460,00
P10 | 5199] 2092] 0,500] 8,253| 19,659| 3,347| 47,860] 70,866] 921,534] 11800,00
P11 | 2311[ 0930] 0,000] 4,267 9.209] 1,488 21,394 32,092] 417,316] 6100,00
512 | 1178] 0474] 0,000] 1,747| 4,095| 0,758] 9,707| 14,560] 189,339 2500,00
| [P13 [ 3.146] 1.266] 0,670 7,880 16,374 2,026 40,356] 58,756] 764,057] 11250,00
51T 1 2366] 0052] 2,280] 4,567 12,926 1,523| 46,243| 60,692 789,233 6550,00
P2 | 5412] 2.178] 4,250] 4,587| 19,949] 3,485 72,362| 95,796| 1245,719] 6550,00
P3 | 2068 0,832 0,000] 2,827| 6,853| 1,331 24,553] 32,737| 425,706 4150,00
P4 | 11486| 4.622] 3,940] 11,480| 37,668| 7,395| 137,090 182,153| 2368,705| 16400,00
P5 | 0810 0,326] 0,000] 3,573] 6,136] 0,522| 21,142| 27,800] 361,508| 5100,00
P6 | 0810] 0,326] 0,000] 3573| 6,136] 0,522| 21,131] 27,788| 361,358 5100,00
12 [TP7 [ 4970 2,000] 1,650 5020| 17,556| 3,200] 63,995] 84,751| 1102,094| 8460,00
P8 | 0.298] 0.120] 0,000] 1,080 1,929| 0,192 6,364| 8,485 110,336] 1550,00
Po | 7.743| 3,116] 2,240] 10,120| 28,144| 4,986 101,685| 134,815| 1753,116] 14460,00
P10 | 5199] 2,092] 0,590 8,253| 19,659| 3,347| 70,866 93,872| 1220,702| 11800,00
P11 | 2311] 0,930 0,000 4,267| 9,209] 1,488] 32,092 42,789| 556,421 6100,00
P12 | 1178] 0,474] 0000 1,747| 4,095 0,758] 14,560] 19.414| 252.453] 2500,00
P13 | 3.146] 1,266] 0,670 7,880| 16,374] 2,026] 58,756] 77,156 1003,329] 11250,00




Tablo 6.4 (Devami)
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KAT | PERDE | DOSEME | DOSEME | DUVAR | PERDE 14'g | 1,6°q | USTKAT | TOPLAM | Ac(cm2) Ac(cm?2)
NO NO | YUKU(g) | YUKU(q) | YUKU(g) | YUKU(g) YUKU YUK(t) (Gerekli) (Mevcut)
P1 2,366 0,952 2,280| 4,587|12,926| 1,523] 60,692| 75,141 977,131 6550,00
P2 5,412 2,178| 4,250| 4,587| 19,949| 3,485 95,796| 119,229| 1550,445| 6550,00
P3 2,068 0,832 0,000 2,827| 6,853 1,331 32,737| 40,921| 532,133| 4150,00
P4 11,486 4622] 3,940| 11,480] 37,668| 7,395| 182,153| 227,217| 2954,707| 16400,00
P5 0,810 0,326] 0,000 3,573] 6,136]| 0,522] 27,800 34,458 448,086| 5100,00
P6 0,810 0,326] 0,000 3,573 6,136| 0,522] 27,788| 34,446 447,935| 5100,00
1 P7 4,970 2,000 1,650 5,920]17,556] 3,200] 84,751| 105,507 1372,003] 8460,00
P8 0,298 0,120/ 0,000 1,080f 1,929| 0,192 8,485/ 10,606/ 137,919 1550,00
P9 7,743 3116 2,240] 10,120| 28,144| 4,986| 134,815 167,944 2183,932| 14460,00
P10 5,199 2,092 0,590 8,253|19,659] 3,347| 93,872| 116,878 1519,870| 11800,00
P11 2,919 0,930/ 0,000 4,267| 9,209| 1,488 42,789] 53,486 695,527 6100,00
P12 1,178 0,474 0,000 1,747| 4,095| 0,758 19,414 24 267| 315,566/ 2500,00
P13 3,146 1,266| 0,670 7,880| 16,374| 2,026| 77,156 95,556 1242,601| 11250,00
P1 2,366 0,952] 2,280] 4,587] 12,926] 1,523 WM 89,591| 1165,030] 6550,00
P2 6,421 2.584| 4,250 4,587|21,361] 4,134] 119,229 144,725| 1881,987| 6550,00
P3 2,067 0,832 0,000 2,827| 6,852| 1,331 40,921 49.104| 638,541 4150,00
P4 12,415 4,996 3,940| 11,480] 38,969| 7,994| 227,217 274,180| 3565,404| 16400,00
P5 1,382 0,556 0,000 3,573] 6,937| 0,890 34,458 42284| 549,862 5100,00
P6 1,301 0,554 0,000 3,573] 6,930/ 0,886 34,446 42.263| 549,579 5100,00
10 P7 5,815 2,340 1,650 5,920] 18,739| 3,744| 105,507 127,990| 1664,369| 8460,00
P8 0,298 0,120/ 0,000/ 1,080 1,929]| 0,192 10,606 12,7271 165,503] 1550,00
P9 8,866 3568 2,240| 10,120 29,716| 5,709| 167,944 203,370| 2644,598| 14460,00
P10 6,103 2,456 0,590 8,253 20,924| 3,930 116,878| 141,732| 1843,069]| 11800,00
P 2,311 0,930] 0,000] 4,267| 9,209| 1,488 53,486| 64,183| 834,632| 6100,00
P2 1,178 0,474 0,000 1,747| 4,095| 0,758 24 267| 29,120| 378,679| 2500,00
k] P13 4,886 1,966| 0,670 7,880] 18,810 3,146] 95,556 117,512| 1528,114| 11250,00
P1 2,366 0,952 2,280] 4,587|12,926] 1,523 89,591 104,040| 1352,928| 6550,00
P2 5,412 2,178 4,250] 4,587| 19,949| 3,485| 144,725 168,158| 2186,713| 6550,00
P3 2,068 0,832 0,000 2,827| 6,853| 1,331| 49,104 57,288| 744,967| 4150,00
P4 11,486 4622| 3,940/ 11,480| 37,668| 7,395| 274,180 319,243| 4151,407| 16400,00
P5 0,810 0,326/ 0,000 3,573] 6,136| 0,522| 42,284 48,942| 636,440{ 5100,00
P6 0,810 0,326/ 0,000] 3,573| 6,136| 0,522| 42,263 48,920/ 636,156/ 5100,00
8 P7 4,970 2,000 1,650 5,920]17,556| 3,200| 127,990 148,746| 1934,278| 8460,00
P8 0,298 0,120 0,000/ 1,080| 1,929| 0,192 12,727 14,848| 193,087 1550,00
P9 7,743 3116 2,240| 10,120| 28,144| 4,986 203,370 236,499| 3075,415| 14460,00
P10 5,199 2,092] 0,590] 8,253|19,659| 3,347 141,732| 164,738| 2142,237| 11800,00
P11 Z.oll 0,930/ 0,000] 4,267| 9,209 1,488 64,183 74,880| 973,737| 6100,00
P12 1,178 0,474 0,000] 1,747| 4,095| 0,758 29,120 33,974| 441,792| 2500,00
B PN3 3,146 1,266 0670/ 7,880| 16,374] 2,026 117,512| 135,912| 1767,386| 11250,00
P1 2,366 0.952] 2,280] 4,587]12,926| 1,523 104,040 118,490| 1540,827| 6550,00
P2 5412 2,178 4,250] 4,587| 19,949| 3,485| 168,158| 191,592| 2491,438| 6550,00
P3 2,068 0,832 0,000 2,827| 6,853| 1,331| 57,288] 65,472 851,394 4150,00
P4 11,486 4622| 3,940 11,480| 37,668| 7,395| 319,243| 364,307| 4737,410| 16400,00
PS5 0,810 0,326/ 0,000 3,573| 6,136]| 0,522 48,942 55,600] 723,017 5100,00
P6 0,810 0,326 0,000 3,573| 6,136] 0,522| 48,920| 55,578| 722,733| 5100,00
8 54 4970 2,000 1,650| 5,920] 17,556| 3,200| 148,746| 169,502| 2204,187| 8460,00
P8 0,298 0,120/ 0,000/ 1,080 1,929| 0,192| 14,848| 16,970| 220,671 1550,00
P9 7,743 3,116 2,240| 10,120| 28,144| 4,986| 236,499| 269,629 3506,231| 14460,00
P10 5,199 2,092| 0,590/ 8,253| 19,659| 3,347| 164,738| 187,744| 2441,404| 11800,00
P11 2311 0,930 0,000f 4,267| 9,209| 1,488| 74,880| 85,578| 1112,843| 6100,00
P12 1,178 0,474 0,000f 1,747| 4,095| 0,758 33,974| 38,827| 504,905| 2500,00
P13 3,146 1,266 0,670( 7,880| 16,374| 2,026 135,912| 154,312 2006,658| 11250,00




Tablo 6.4 (Devami)
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KAT | PERDE | DOSEME | DOSEME | DUVAR | PERDE | 1,4°g | 1,6°q | USTKAT | TOPLAM | Ac(cm2) | Ac(cm2)
NO | NO | YUKU(@) | YUKU(@G) | YOKUG@) | YUKU(g) YUKU YUK(®) (Gerekli) | (Meveut)
P1 2,366 0,952| 2,280| 4,587|12,926| 1,523| 118,490| 132,939| 1728,726] 6550,00

P2 5412 2,178 4250 4,587| 19,949 3,485| 191,592| 215,025| 2796,164| 6550,00

P3 2,068 0,832 0,000 2,827| 6,853| 1,331| 65,472| 73,656| 957,821| 4150,00

P4 11,486 4,622 3,940/ 11,480| 37,668| 7,395| 364,307| 409,370| 5323,412| 16400,00

P5 0,810 0,326/ 0,000 3,573| 6,136| 0,522 55,600{ 62,258/ 809,594| 5100,00

P6 0,810 0,326 0,000 3,573 6,136] 0,522 55,578| 62,236| 809,311] 5100,00

7 P7 4 970 2,000 1,650| 5,920| 17,556| 3,200| 169,502| 190,258| 2474,096| 8460,00
P8 0,298 0,120 0,000 1,080] 1,929| 0,192] 16,970| 19,091 248,255| 1550,00

P9 7,743 3,116 2,240 10,120] 28,144| 4,986] 269,629| 302,759| 3937,048| 14460,00

P10 5,199 2,092 0,590] 8,253| 19,659 3,347| 187,744| 210,750| 2740,572| 11800,00
P11 2,311 0,930 0,000 4,267| 9,209| 1,488| 85,578 96,275/ 1251,948| 6100,00
P12 1,178 0,474 0,000 1,747 4,095/ 0,758] 38,827 43,681| 568,018 2500,00
- P13 3,146 1,266 0,670| 7,880] 16,374| 2,026 154,312 172,712 2245,930| 11250,00
P1 2,366 0,952 2,280] 4,587| 12,926 1,523 132,939| 147,388 1916,624| 6550,00

P2 5412 2,178 4,250] 4,587| 19,949| 3,485| 215,025| 238,458 3100,889| 6550,00

P3 2,068 0,832 0,000 2,827| 6,853| 1,331] 73,656 81,841 1064,247| 4150,00

P4 11,486 4,622 3,940/ 11,480| 37,668| 7,395| 409,370| 454,434 5909,415| 16400,00

P5 0,810 0,326 0,000 3,573| 6,136| 0,522| 62,258 68,916/ 896,172| 5100,00

P6 0,810 0,326 0,000/ 3,573| 6,136] 0,522| 62,236 68,894 895,888| 5100,00

6 4 4970 2,000 1,650] 5,920 17,556 3,200] 190,258| 211,014 2744 .005| 8460,00
P8 0,298 0,120 0,000 1,080] 1,929] 0,192 19,091| 21,212 275,839| 1550,00

P9 7,743 3,116 2,240| 10,120| 28,144| 4,986| 302,759 335,889| 4367,865| 14460,00

P10 5,199 2,092 0,590 8,253| 19,659] 3,347 210,750 233,756 3039,740| 11800,00
P11 2.911 0,930 0,000] 4,267 9,209| 1,488| 96,275 106,972| 1391,053| 6100,00
P12 1,178 0,474 0,000 1,747| 4,095| 0,758 43,681 48,534 631,131 2500,00
k.| P13 3,146 1,266/ 0,670 7,880] 16,374 2,026| 172,712 191,112| 2485,202| 11250,00
P1 2,366 0,952| 2,280| 4,587| 12,926| 1,523| 147,388 161,838| 2104,523| 6550,00

P2 5,412 2,178 4,250 4,587| 19,949| 3,485| 238,458 261,892| 3405,615| 6550,00

P33 2,068 0,832 0,000 2,827| 6,853] 1,331] 81,841] 90,025 1170,674| 4150,00

P4 11,486 4,622 3,940 11,480| 37,668| 7,395| 454,434| 499,498| 6495,417| 16400,00

P5 0,810 0,326] 0,000 3,573 6,136]| 0,522| 68,916| 75,573| 982,749 5100,00

P6 0,810 0,326/ 0,000 3,573| 6,136] 0,522| 68,894 75,552| 982,466| 5100,00

5 = 4 970 2,000 1,650 5,920| 17,556] 3,200| 211,014]| 231,770| 3013,914| 8460,00
P8 0,298 0,120/ 0,000/ 1,080 1,929]| 0,192] 21,212 23,333| 303,423| 1550,00

P9 1443 3,116 2,240 10,120| 28,144| 4,986| 335,889| 369,019 4798,681| 14460,00

P10 5,199 2,092] 0,590] 8,253|19,659| 3,347| 233,756| 256,762| 3338,908| 11800,00
P11 2,311 0,930/ 0,000f 4,267| 9,209| 1,488 106,972| 117,669| 1530,159| 6100,00
P12 1,178 0,474] 0,000] 1,747 4,095| 0,758 48,534| 53,387| 694,244 2500,00
P13 3,146 1,266/ 0,670] 7,880| 16,374 2,026] 191,112] 209,512 2724,473| 11250,00

P1 2,366 0,952 2,280 4,587]12,926| 1,523| 161,838| 176,287| 2292,421| 6550,00

P2 5412 2,178 4,250 4,587 19,949| 3,485| 261,892| 285,325| 3710,341| 6550,00

P3 2,068 0,832| 0,000 2,827| 6,853]| 1,331| 90,025| 98,209| 1277,100| 4150,00

P4 11,486 4622| 3,940| 11,480| 37,668| 7,395| 499,498| 544,561| 7081,420| 16400,00

PS5 0,810 0,326/ 0,000f 3,573| 6,136| 0,522 75,573] 82,231| 1069,326f 5100,00

P6 0,810 0,326/ 0,000 3,573| 6,136| 0,522 75,552| 82,209| 1069,043| 5100,00

4 P7 4970 2,000 1,650 5,920|17,556| 3,200| 231,770| 252,526| 3283,823| 8460,00
P8 0,298 0,120/ 0,000f 1,080 1,929| 0,192] 23,333| 25454| 331,007| 1550,00

P9 7,743 3,116] 2,240] 10,120) 28,144 4,986 369,019]| 402,148| 5229 498| 14460,00

P10 5,199 2,092] 0,590 8,253| 19,659| 3,347| 256,762| 279,768| 3638,075| 11800,00
P11 2311 0,930 0,000] 4,267| 9,209| 1,488| 117,669| 128,366| 1669,264| 6100,00
P12 1,178 0,474| 0,000) 1,747 4,095/ 0,758| 53,387 58,241| 757,358 2500,00
P13 3,146 1,266/ 0,670] 7,880| 16,374| 2,026 209,512| 227,912 2963,745 11250,00




Tablo 6.4 (Devami)
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kAT PERDE | DOSEME | DOSEME | DUVAR | PERDE | 1,4'g | 1,6°q | USTKAT [ TOPLAM | Ac(em2) | Ac(cm2)

NO | NO | YUKU(@) | YUKU@) | YUKU(g) | YUKU(g) YUKU YUK(t) (Gerekl) | (Meveut)

P1 2,366 0,952 2,280| 4,587|12,926| 1,523| 176,287 190,737| 2480,320] 6550,00

P2 5412 2,178 4 250 4,587| 19,949| 3,485/ 285,325| 308,759| 4015,066] 6550,00

P3 2,068 0,832 0,000f 2,827 6,853| 1,331] 98,209| 106,393| 1383,527| 4150,00

P4 11,486 4622 3,940| 11,480| 37,668| 7,395| 544,561| 589,625| 7667,423| 16400,00

P5 0,810 0,326 0,000f 3,573| 6,136]| 0,522| 82,231 88,889| 1155,904| 5100,00

P6 0,810 0,326 0,000| 3,573 6,136/ 0,522| 82,209| 88,867| 1155620/ 5100,00

3 P7 4970 2,000 1,650] 5,920| 17,556| 3,200| 252,526| 273,282| 3553,732| 8460,00

P8 0,298 0,120 0,000 1,080 1,929| 0,192| 25,454 27,576| 358,590| 1550,00

P9 7,743 3,116 2,240 10,120] 28,144| 4,986| 402,148| 435,278| 5660,315| 14460,00

P10 5,199 2,092 0,590| 8,253 19,659| 3,347| 279,768| 302,774| 3937,243| 11800,00

P11 2,311 0,930 0,000] 4,267 9,209| 1,488| 128,366| 139,064| 1808,369| 6100,00

P12 1,178 0,474 0,000 1,747 4,095| 0,758| 58,241 63,094 820,471| 2500,00

E ] P13 3,146 1,266 0,670| 7,880| 16,374| 2,026| 227,912| 246,312| 3203,017| 11250,00

P1 2,366 0,952 2,280| 4,587|12,926| 1,523| 190,737| 205,186| 2668,218| 6550,00

P2 5,412 2,178 42501 4,587| 19,949| 3,485| 308,759| 332,192| 4319,792| 6550,00

P3 2,068 0,832 0,000f 2,827| 6,853| 1,331| 106,393| 114,577| 1489,953| 4150,00

P4 11,486 4 622 3,940| 11,480| 37,668| 7,395| 589,625| 634,688| 8253,425| 16400,00

P5 0,810 0,326 0,000 3,573| 6,136/ 0,522| 88,889| 95,547| 1242,4811 5100,00

P6 0,810 0,326 0,000 3,573| 6,136| 0,522| 88,867| 95,525| 1242,198 5100,00

2 P7 4 970 2,000 1,650 5,920 17,556| 3,200| 273,282| 294,038| 3823,641| 8460,00

P8 0,298 0,120 0,000 1,080 1,929| 0,192 27,576| 29,697| 386,174 1550,00

P9 7,743 3,116 2,240| 10,120| 28,144| 4,986| 435,278| 468,408| 6091,131| 14460,00

P10 5,199 2,092 0,590 8,253| 19,659| 3,347| 302,774| 325,780| 4236,411| 11800,00

P11 2313 0,930 0,000f 4,267| 9,209| 1,488| 139,064| 149,761| 1947,475| 6100,00

P12 1,178 0,474 0,000 1,747| 4,095| 0,758| 63,094 67,948 883,584 2500,00

P13 3,146 1,266 0,670| 7,880 16,374| 2,026| 246,312| 264,712| 3442,289| 11250,00

P1 2,366 0,952 2,280 4,587|12,926| 1,523| 205,186| 219,635| 2856,117| 6550,00

P2 5,412 2,178 4,250 4,587| 19,949| 3,485| 332,192| 355,625| 4624,518| 6550,00

P3 2,068 0,832 0,000f 2,827| 6,853| 1,331| 114,577| 122,762| 1596,380| 4150,00

P4 11,486 4 622 3,940| 11,480| 37,668| 7,395| 634,688| 679,752| 8839,428| 16400,00

P5 0,810 0,326 0,000 3,573| 6,136| 0,522| 95,547| 102,205| 1329,059| 5100,00

P6 0,810 0,326 0,000 3,573| 6,136| 0,522| 95,525 102,183| 1328,775| 5100,00

1 P7 4 970 2,000 1,650 5,920] 17,556| 3,200 294,038| 314,794| 4093,550| 8460,00

P8 0,298 0,120/ 0,000/ 1,080| 1,929/ 0,192 29,697| 31,818] 413,758/ 1550,00

Pg 1. 043 3,116 2,240| 10,120| 28,144| 4,986| 468,408| 501,538| 6521,948| 14460,00

P10 5,199 2,092 0,590| 8,253] 19,659| 3,347| 325,780| 348,786| 4535,579| 11800,00

P11 2,341 0,930/ 0,000] 4,267 9,209| 1,488| 149,761| 160,458| 2086,580| 6100,00

P12 1,178 0,474 0,000 1,747| 4,095]| 0,758| 67,948| 72,801| 946,697 2500,00

P13 3,146 1,266 0,670/ 7,880| 16,374| 2,026| 264,712| 283,112| 3681,560( 11250,00
R0 . fck = 0,2 t/cm2

Nd= Toplam yiik (ton)

Ac = Ndx1,3/(0,5xfck) = Ndx1,3/(0,5x0,2)
Ac = Nd/0,0769




BOLUM 7

HESAP SONUCLARININ KARSILASTIRILMASI

7.1 YERDEGISTIRMELER BAKIMINDAN KARSILASTIRMA

10 KATLI YAPI :

TUNEL KALIP SISTEM : PERDE - CGERGEVE SISTEM :

X YONUNDEKiI DEPLASMANLAR (m.):

Tablo 7.1.1 Tablo 7.1.2

B HESAP YONTEMI HESAP YONTEMI

~KAT NO: | Yaklasik |Cerceve kuv. |Dinamik KAT NO: | Yaklasik |Cerceve kuv. |Dinamik
.10 0,0253 0,0095| 0,0193 10 0,0540 0,0195| 0,0196
- 0,0227 0,0085| 0,0167 9 0,0484 0,0173| 0,0177
.8 0,0191 0,0074| 0,0140 8 0,0408 0,0151] 0,0157
k.7 0,1570 0,0063[ 0,0115 A 0,0334 0,0128| 0,0134
.6 | 00123 0,0051| 0,0090 6 0,0263 0,0104| 0,0111
.S 0,0092 0,0040{ 0,0067 5 0,0196 0,0081| 0,0086
. 4 0,0064 0,0028| 0,0046 4 0,0135 0,0058| 0,0064
= 0,0039 0,0018| 0,0029 3 0,0083 0,0037| 0,0043
2 | 0,0020 0,0009| 0,0014 2 0,0042 0,0019| 0,0023
1 | 0,0006 0,0003|{ 0,0005 1 0,0013 0,0006| 0,0009

Y YONUNDEKi DEPLASMANLAR (m.):

Tablo 7.1.3 Tablo 7.1.4
e HESAP YONTEMI HESAP YONTEMI
m Yaklasik |Cerceve kuv. |Dinamik KAT NO: |Yaklasik |Cerceve kuv. |Dinamik
~10 [ 0,0157 0,0021| 0,0144 10 0,0316 0,0150| 0,0128
~9 | 0,0140 0,0020| 0,0124 9 0,0282 0,0132] 0,0115
~38 | 00118 0,0018| 0,0104 8 0,0238 0,0114] 0,0101
7 0,0097 0,0016{ 0,0085 ol 0,0195 0,0096{ 0,0086
~S8_ | 0,0076 0,0013| 0,0067 6 0,0154 0,0077| 0,0071
~S__| 0,0057 0,0011] 0,0050 D 0,0115 0,0059| 0,0055
4 0,0039 0,0008| 0,0034 4 0,0079 0,0042| 0,0040
3 0,0024 0,0005| 0,0021 3 0,0049 0,0027| 0,0026
2 0,0012 0,0003| 0,0011 2 0,0024 0,0014| 0,0014
1 0,0004 0,0001| 0,0003 1 0,0008 0,0004| 0,0005
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15 KATLIYAPI :
TUNEL KALIP SISTEM : PERDE - CGERGEVE SISTEM :
X YONUNDEKi DEPLASMANLAR (m.):
Tablo 7.1.5 Tablo 7.1.6
LN HESAP YONTEMI HESAP YONTEMI
KAT NO: Yaklagik |Cerceve kuMDinamik KAT NO: |Yaklasik Cerceve kuv|Dinamik

15 0,0978] 0,0173] 0,0459 15 0,2051 0,0337 0,0291
14 0,0888] 0,0162] 0,0416 14 0,1863 0,0314 0,0274
13 0,0799] 0,0150] 0,0374 13 0,1676 0,0291 0,0256

12 0,0711 0,0138] 0,0332 12 0,1491 0,0267 0,0236
.11 0,0623] 0,0125] 0,0291 11 0,1308 0,0242 0,0215

10 0,0538] 0,0111] 0,0251 10 0,128 0,0216 0,0193
E o 0,0455[ 0,0097] 0,0212 9 0,0955 0,0189 0,0171
E 3 0,0376] 0,0083] 0,0175 8 0,0788 0,0162 0,0149
- 0,0301 0,0068] 0,0140 7 0,0632 0,0133 0,0127
6 0,0232] 0,0054] 0,0108 6 0,0486 0,0106 0,0105
. S5 0,0169]  0,0040] 0,0079 5 0,0355 0,0079 0,0084
B 4 0,0114] 0,0028| 0,0054 4 0,0240 0,0055 0,0063
E 3 0,0069] 0,0017| 0,0033 3 0,0145 0,0033 0,0042
E..2 0,0034] 0,0008] 0,0016 2 0,0071 0,0015 0,0024
E 1 0,0011 0,0002] 0,0005 1 0,0022 0,0003 0,0009
Y YONUNDEKi DEPLASMANLAR (m.):
Tablo 7.1.7 Tablo 7.1.8
. HESAP YONTEMI HESAP YONTEMI
MO: Yaklagik |Cerceve kuvDinamik KAT NO: |Yaklagik Cerceve kuv|Dinamik
15 0,0605] 0,0023] 0,0343 15 0,1162 0,0266 0,0194
14 0,0549] 0,0021] 0,0311 14 0,1057 0,0247 0,0182
13 0,0494] 0,0019] 0,0279 13 0,0951 0,0228 0,0170
A 0,0439] 0,0018] 0,0248 12 0,0847 0,0208 0,0157
31 0,0385] 0,0016] 0,0217 1 0,0743 0,0187 0,0143
U 0,0333] 0,0014| 0,0187 10 0,0642 0,0166 0,0128
~S | 00281 0,0012] 0,0158 E 0,0544 0,0145 0,0113
RS 0,0232] 0,0010f 0,0131 8 0,0449 0,0123 0,0098
ARy 0,0186] 0,0008] 0,0105 7 0,0360 0,0101 0,0083
.8 0,0143] 0,0007| 0,0081 6 0,0277 0,0080 0,0068
5 | 00105/ 0,0005] 0,0059 5 0,0203 0,0060 0,0054
s 0,0071 0,0003| 0,0040 4 0,0137 0,0041 0,0039
RIS 0,0043[ 0,0002] 0,0024 3 0,0083 0,0025 0,0026
~2 | 0,0021 0,0001| 0,0012 2 0,0041 0,0012 0,0014
1| 00007 0,0000f 0,0004 1 0,0013]  0,0003] 0,0005
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7.2 PERIYOTLAR BAKIMINDAN KARSILASTIRMA

Tablo 7.2

10 KATLI YAPI : Yaklasik| Cerceve | Bilgisayar
yont. |kes.kuv.yar.

TUNEL KALIP X YONO: 0,674 0,419 0,672

SISTEM Y YONU: 0,532 0,208 0,491

PERDE-CERCEVE |X YONU: 0,992 0,604 0,777

SISTEM Y YONU: 0,762 0,529 0,490

15 KATLI YAPI: Yaklasik| Cerceve | Bilgisayar
yont. |kes.kuv.yar.

TUNEL KALIP X YONU: 1,479 0,652 1,461

SISTEM Y YONU: 1,170 0,233 1,080

PERDE-CERCEVE |X YONU: | 2,167 0,919 0,948

SISTEM Y YONU: [ 1,665 0,824 0,634

7.3 MOMENT VE KESME KUVVETLERI BAKIMINDAN KARSILASTIRMA

P1 ve P5 Perdeleri icin zemin kati kesit zorlarimin karsilastirilmas :

Tablo 7.3
10_KATLI YAP!I : Moment : (t.m.) Kesme kuvveti : (t.)
Mxiist Mxalt Myiist Myalt Tx Ty
P1  [TUNEL KALIP SISTEM -179,540] 217,840 -0,350] 0,420] 11,260 0,000
PERDE-CERCEVE SISTEM : 358,992| 615,820 -2,984 3,124 -75,538] -1,796
Mxiist Mxalt Myiist Myalt % Ty
PS  [TONEL KALIP SISTEM -0,340 0,420 -512,460] 621,240 0,000] 32,000
PERDE-CERCEVE SISTEM : 1,338 5424| 599,653| 867,450 -1,200| -85426
15 KATLI YAPI :
Mxiist Mxalt Myist Myalt Tx Ty
M [FONEL KALIP SISTEM -205,800] 236,240 -0,390 0,440 8,960 0,000
PERDE-CERCEVE SISTEM : -82,070] 231,310/ -2,600] 20,880 43890 5,380
b Mxiist Mxalt Myiist Myait Tx Ty
S [TUNEL KALIP SISTEM -0,390 0,450| -591,580] 678,440 0,000] 25540
PERDE-CERCEVE SISTEM : 1,250 1,700] -474,030[ 1001,930 1,600] 155,260
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7.4 INSAAT MALIYETLERi ACISINDAN KARSILASTIRMA :
Incelenen yapilardaki beton, donat: ve kalip maliyetleri hesaplanacaktir.

10 KATLI TUNEL KALIP SISTEMDE :

Beton (m?)

Déseme : 45.22 m3x 10 = 452.2 m®

Perdeler : 141.12m x 0.2 m x 3.40 m = 95.962 m? (1 .kat)
141.12m x 0.2 m x 2.80 m = 79.027 m? (Diger katlar)
95.962 + 79.027 x 9= 807.205 m?

Temel :249.04 m x0.6x1.0 = 149.424 m?
21.9m x 21.31m-(0.60 m x 249.04 m) =317.265 m? x 0.40m=126.906 m*

TOPLAM : 1535.735 m?

Donati (ton)

Dogseme : 0.199 m*x 7.86 t/m® x 10 = 15.64 t.

Perdeler : 54.762 t (Boyuna) + 63.446 t (Enine) = 118.208 t.

Temel : 2.597 m*(Doseme) + 0.88235 m*(Boyuna) + 1.718 m>*(Enine)=5.1974 m3?
5.1974 m* x 7.86 t/m> = 40.85 t.

TOPLAM : 174.698 ton.

Kalip (m?)

Doseme : (319.62 m? - 145.704 m x 0.2 m) x 10 = 2904.8 m?
Perdeler : (145704 m+0.2m)x2x (9x 2.8 +3.4x 1) =8345.71 m?
Temel :(21.9m+21.31 m)x2x1=86.42 m?

TOPLAM : 11336.93 m?

10 KATLI PERDE - CERCEVE SISTEMDE :

Beton (m?)

Déseme : 4522 m*x 10 = 452.2 m?
Kolonlar: 10,9,8,7,6. katlar 28x04x04x28 =12.544x 5= 62.72m?
5,4,3. katlar 28x0.5x05x28=19.6x3 =588 m*
2,1. katlar 28x0.6x0.6x2.8=28224x2=5645m>
Perdeler : 40.9x0.2x2.8=22904 x 10 =229.04 m?
Temel :249.04 m x0.6x1.0 = 149.424 m?
21.9 m x 21.31m~(0.60 m x 249.04 m) =317.265 m? x 0.40m=126.906 m*

TOPLAM : 1135.54 m?
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Donati (ton)

Doseme : 0.199 m*x 7.86 t/m® x 10 = 15.64 t.
Kolon ve perdeler: 2.261 m? (Enine) + 0.0149 m? (Boyuna) =2.276 m?
2276 m*x 7.86 t/m> =17.888 t.
Temel : 2.597 m*(Déseme) + 0.88235 m?(Boyuna) + 1.718 m?*(Enine)=5.1974 m3
5.1974 m? x 7.86 t/m® = 40.85 t.
TOPLAM : 74.38 ton.

Kalip (m?)

Déseme : 319.62 m? x 10 = 3196.2 m?

Kolonlar : 10,9,8,7,6. Katlar 04x4x28x28x5=627.2 m?
5,4,3. Katlar 0.5x4x28x28x3=470.4 m?
2,1. Katlar 0.6 x4 x 28 x(2.8+3.4) = 416.64 m?

Perdeler : (40.9+02)x2(9x2.8+3.4x1)=2350.92 m?

Temel :(21.9+2131)x2x1=86.42 m?

TOPLAM : 7147.78 m?

15 KATLI TUNEL KALIP SISTEMDE :

Beton (m?)

Doseme : 45.22 m?k 15 = 678.3 m®
Perdeler : 141.12m x 0.2 m x 3.40 m = 95.962 m? (1 kat)
141.12m x 0.2 m x 2.80 m = 79.027 m? (Diger katlar)
95.962 + 79.027 x 14= 1202.34 m*®
Temel :249.04 m x0.6x1.0 = 149.424 m?
21.9mx 21.31m~(0.60 m x 249.04 m) =317.265 m? x 0.40m=126.906 m?

TOPLAM : 2156.97 m?

Donati (ton)

Déseme : 0.199 m3x 7.86 t/m®x 15 = 23.462 t

Perdeler : 88.480 (Boyuna) + 94.500 (Enine) =182.981 t

Temel : 2.597 m*(Déseme) + 0.88235 m*(Boyuna) + 1.718 m*(Enine)=5.1974 m3
5.1974 m3 x 7.86 t/m® = 40.85 t.

TOPLAM : 247.293 ton.

Kalip (m?)

Doéseme : (319.62 m? - 145.704 m x 0.2 m) x 15 = 4357.188 m?
Perdeler : (145.704m+0.2m) x2x (14x2.8 + 3.4 x 1) = 12431.02 m?
Temel :(21.9m+21.31 m)x2x1=86.42 m?

TOPLAM : 16874.629 m?
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15 KATLI PERDE - CERCEVE SiSTEMDE :

Beton (m?)

Déseme : 4522 m*x 15 = 678.3 m?
Kolonlar : 15,14,13,12,11. katlar 28 x 0.4x0.4x2.8 = 12.544x5= 62.72 m®

10,9,8. katlar 28x0.5x0.5x2.8=19.6x 3 =58.8 m*
7,6,5,4. katlar 28x0.6x0.6 x2.8=28224x 4 =112.89m*
3,2,1. Katlar 28x0.7x 0.7 x 2.8 =38.416x2 =76.832m*

Perdeler : 409x0.2x2.8=22904 x 15 = 343.56 m?
Temel :249.04 m x0.6x1.0 = 149.424 m?
21.9m x 21.31m-(0.60 m x 249.04 m) =317.265 m? x 0.40m=126.906 m*

TOPLAM : 1609.432 m?

Donati (ton)

Doéseme : 0.199 m?x 7.86 t/m? x 15 = 23.462 t.
Kolon ve perdeler: 3.466 m* (Enine) + 0.2588 m? (Boyuna) = 3.7252 m®
3.7252 m*® x 7.86 t/m* =29.280 t.
Temel : 2.597 m*(Déseme)+0.88235 m*(K.boyuna)+1.718 m*(K .enine)=5.1974 m?
5.1974 m* x 7.86 t/m* = 40.85 t.
TOPLAM : 97.317 ton.

Kalip (m?)

Doseme : 319.62 m? x 15 = 4794.3 m?
Kolonlar : 15,14,13,12,11. Katlar 0.4 x4 x28x2.8x 5 =627.2 m?

10,9,8. Katlar 05x4x28x28x3=470.4 m?
7,6,5,4. Katlar 0.6 x4 x 28 x(2.8+3.4) = 416.64 m?
3,2,1. Katlar 0.7x4x28x(2x2.8+3.4)="705.6 m?

Perdeler : (409 +0.2)x2x(14x 2.8 + 1 x3.4)=3501.72 m?
Temel :(21.9+21.31)x2x1=86.42 m?
TOPLAM : 10938.28 m?

Not :  Perde-Cergeve Sistemler i¢in beton, donat1 ve kalip malzeme miktarlarinin

hesabinda tiim kirigler dogemeye dahil edilmigtir.
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Tablo 7.4.1 Malzeme Miktarlarinin Karsilastirilmasi

'Déseme  |Kolon
ve kirig ve perde Temel Toplam_‘
Beton (m3) 452,20 807,21 276,33] 1535,74
10 KAT Donati (ton) 15,64 118,21 40,85 174,70
Tanel Kalip  [Kalip (m2) 2904,80f 8345,71 86,42| 11336,93
Beton (m3) 452,20 407,01 276,33] 1135,54
10 KAT Donati (ton) 15,64 17,89 40,85 74,38
Perde-Cergeve |Kalip (m2) 3196,20| 3865,16 86,42 7147,78
Beton (m3) 678,30] 1202,34| 276,33 215697
15 KAT Donati (ton) 23,46 182,98| 40,85 247,29
Tunel Kalip  |Kalip (m2) 4357,19| 12431,02 86,42| 16874,63
Beton (m3) 678,30 654,80 276,33 1609,43
15 KAT Donati (ton) 23,46 33,01 40,85 97,32
Perde-Cergeve |Kalip (m2) 479430 6057,56 86,42 10938,28

1 m? kullamim alani i¢in beton oramini , 1 m? beton ve 1 m? kullanim alam1 igin donat

oranlarini belirleyelim ;

Tablo 7.4.2
Yapi Donati Beton Kullanim | Beton orani Donati orani
cinsi miktan (t) | miktan(m3)|alani (m2)| (m3/m2) t/m3 t/m2
10 Kat Tiinel Kalip 174,70 1535,74| 2904,80 0,529 0,114 0,060
10 Kat Perde-Cerceve 74,38 1135,54| 2904,80 0,391 0,066 0,026
15 Kat Tinel Kalip 247,29 2156,97| 4357,19 0,495 0,115 0,057
15 Kat Perde-Cerceve 97,32 1609,43| 4357,19 0,369 0,060 0,022

Tablo 7.4.1 deki sonuglar incelendiginde

binalarin maliyet agisindan

Tinel kalip sistemle yapilan

Perde-Cergeve sistemlere gore daha pahali oldugu

anlagilmaktadir. Tablo 7.4.2 * den birim beton miktan i¢in ve birim kullamim alam

i¢in Tunel kalip sistemlerde daha fazla donat1 kullanildig: gériilmektedir. Kullanilan

kalip miktarlar1 da incelendiginde Tiinel kalip sistem binalar yine maliyet agisindan

dezavantajl gorulmektedir. Ancak kullanilan bu kaliplarin mriiniin klasik kaliplara

gore daha uzun olmasi ve insaat suresinin Perde-Cergeve sisteme gore oldukga kisa

olmasi Tunel kalip sistemle yapilan ingaatlari maliyet agisindan daha elverisli hale

getirebilmektedir.
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SONUCLAR VE ONERILER

Tagiyict sistem olarak yalmizca perdelerden olugan, tiinel kalip sistemiyle imal
edilmig bir bina ile, kullanim ve diger mimari 6zellikleri aym olan fakat tastyici sistem
olarak farkh, per&e-c;erceve kangimi tagtyicilarla yapilmis iki binamin yatay yiikler
etkisindeki davramislan incelenerek asagidaki sonuglar elde edilmistir;

1- Yalmzca perdelerden olusan sistemler 6zellikle kat yiiksekligi arttikca en iist
katlarda meydana gelen maksimum yer degistirmeler nedeniyle elverigsiz
hale gelebilmektedir.

2- Buna kargin perde-gergeve karigimi sistemlerde perdelerin yarattigi konsol
etkisi ve gergevelerin yarattigi kayma etkisi minimuma indirilmistir. Yapida
yatay yuk tasiyici eleman olarak perdeler de kullamldigindan, yalmiz
gercevelerden olusan sistemlerdeki orta katlarda olusan maksimum yer
degistirmeler en aza indirgenmistir.

3- Yalmz perdelerden olusan sistemlerde kat yiiksekligi artinca ortaya ¢ikan
olumsuzluklardan kurtulmak igin bag kirisleri olusturulmasi ve uygun donati
ve etriyeler yerlestirilerek siinekligin kismen artirilmasi saglanabilmektedir.

Ornek olarak, yatay deprem kuvvetleri etkisinde 15 kath yapilar igin
deplasmanlan inceledigimizde ( Sayfa:110 (Sekil 8) ve Sayfa: 103) diyafram etkisinden
ve siineklikten dolayi, Perde — Cergeve sistemde orta katlarda daha fazla yer
degistirme oldugu goze g¢arpmaktadir. Tiinel kalip sistem binalarda ise konsol etkisi
goriilmektedir. Buna baglh olarak da en st katlarda en fazla deplasman olmaktadr.

Ayrica ingaat maliyetleri agisindan bir kargilastirma yapildiginda, tiinel kahp
sistem yapilarin birim ingaat alam igin kullanilan beton ve donat: oranlari bakimindan
ve kahip maliyeti bakimindan pahali oldugu goériilmektedir. Ancak kaliplarin tekrar
kullamm 6mrii ve inaat hizi gok daha fazla oldugu i¢in uzun vadede ekonomik hale

dontigebilmektedir.



i

40,00

B0 “:,ﬂiiié*ﬁmsﬁ“fgi ;*

EEEEEELEELLE R

BERES:
FEEERERECH
FEEEE

RanaEas

S e bt

iy
i
EEiid

30,00

¥ BiEbERE
:xnxxix.xxnnxxxaxx‘xiiﬁﬁ

SR

Hi
.
s

3
PR
FipER

Epbb bbb

ERbi
3 3
it

i

IR e

e
F
:

:
2
bhi
s

REERERE
G
Eh
Effibi
s

b
e

pih

3 %

SRR
SRR
ERE

SRR
e

FEE

Bibi
Pt

iR

10,00

s
e kaﬁ;gz i
i

S,00

a
:

hE b
axx\xx%x:;

FEEEVERIE
EERARR
bEi
=§ FHi
7
b
%

sl

n«ﬂii
.
gg;SEaii

§§

-
s ﬂxxx::;ik‘n.xxxxulgxnux

5 :nx:xxxa‘ir::xiilxla i
=

-

xﬁ
ﬂ%ﬁ

EEEEEEEECRRE BB R R
BRI R R R

0,010 0,015

Sekil 8 15 Kath Bina X Yéniindeki

P B
SEEEEEE S R

110

S AR R XN

s ik
R

BirEh:

!i;iﬁ:;:::i&:ﬁ:ﬁiii
O
SRR e

Fhek

:

‘l{x:xx
R

i

SRR
FREEREE
SRR nu‘*"5 3,

PUERRER

s

X
NEE

bt
SR

REPEE

R AR RS SR
FREEREDEE

bR

5
MR
“wr:ﬁ:::-,,:.zr.ﬂ:;;’
e
S
sEEEe
=
2

B
s
e e bt

FRERRERRE,
pkk

KRR R 5 e
i

EE
B
:

; “""
g

e

FEEEERERERER

uxu#l:ux:t:x§
FEREERES

s
?m.
s
o xxgu;,,.,,,w

5
x:;:;uxkxxxxxxxxxxx

b

i
i
xxxl:

FRESEER
Ehi
4

bl
i

Frrhiiiee
5

RhEE
s

S

i
=
=
:
:
:

ERRELR

15 KATLI YAPI X YONU DEPLASMANLARI

A

;l!x!xxny!i FEREERRE

Fhir

Phihihb:
o

R x‘xnu!x%lxlxlkk:::x:§i
xu:xnxkxx B

R

PR R

R ERED

r:ﬂ¥

SRR

4~¥trh;~ip
(s

h“

»& 3 i

-

2 i
ERREREEEEEE Bt
ERAERERALAY
Sy
G
B

EEEEERIb

giiiﬁ!iii!u«u

LR b

N,
EhidE

s

o i

= %mx,;g‘;xm S T

R

PR

i
AR
S O

B

S o
FomensaE

e
%"ﬁ-m”sﬁsm‘* -

SRR
S 5

xxxln:uxxin!;xx::

.na«;:::;gxxxgz FEREER

pibit
B
EE
Fhbt
b
She

s o
EEEEIETE it {Fi Ff‘
X X

£ bbb
ERiRE b

xx::x=:===xxE bR

Eibbehe it

Ribbt

e
BEEREBERP RN

’.x-:-
SR
s
=
i

Ra s
Fhraen
Eri

R

,,3
=

i
4o “mwh
e
S
i
S mmmxmig*
S
ik
i

;;xtrzgz:,.x‘
M
e

5.x‘xx§

Bhbibht
B
ki bibik:

; iy
e S S
B ek
. s
. HE
PR S
G

FEH b
i

BRERRES

b
R

b
FERE

BHt
PRSI
BEEES EEbig it

E;aa%
Xaaiag
:

PEERRbbE

BRI R
s e
BRI AR
ShRREEE

RN R
SR

bor
i

Lhht

X

an
G .&‘
i
i

£

2!{:;!

B
;ﬁxlxx

xx*‘x,x‘,;

REEERES

FRERR R

SR
s

::E:tx

PR
Ert
R

SRR bR

P
S
EREEES
EREi
B
B
Pt

ErirbbbbieE
2ad
i

PERhbERL R

s

prEH

o
Frt
Kie

£5t

é 3
FhERRLH
g
3

5

5
Fh
5

i
g

i
Pt
S
H
3

bhib
EEpEbE
b
3
Sak

Frtiba
PRI

h
SHEI

PEEbER TS
SERERLY b3

pEEERERRES
3

i
i
£

R
fEREs

£
BB b
R
S
S
RS R
i Gk e R SRR L L
BRI
T

e »_u:wu -
s
*ﬁ.m S

REEE

E: SRR

i b
Bridd i 5: S s kxlxxn‘! 5 XGRS
B Febb R SRR xx§

EEERRREREERE
S

0,030

0,025
Deplasmanlar

0,035

istirmeler

B

.::E::.::'E::m- o

ESRmT R
fERE ﬂn

»EE;Elxiiﬁixxrxx Eh

,;:m,mnm“mh mﬁ.

EEELS
xiﬁii‘

i
i;::;:i*“hmmﬂﬂm.gm. 25

m;:m

e

lL‘

B ““:3

il
P
pEEe m..S,xx,.
S
R
r’*‘;.,xg*m'm S
‘“M.,Ai‘

E iR
Rk
s

i

B

=
S
e
s

EEERE

bt
lntxxxw=§

RREER
FREpEAd

%ﬂﬂ?“

"*ﬁ;au

0,045 0,050



l

111

KAYNAKLAR
[1] HASGUR, Z., GI"JNDI"JZ, N. Betonarme Cokkatl Yapilar, Beta Basim Yayim
Dagitim A.S., Istanbul (1996)

[2] OZDEN, K., KUMBASAR, N. Betonarme Yiiksek Binalar, iTU Ingaat Fakiiltesi
Matbaas, Istanbul (1993)

[3] CELEP, Z., KUMBASAR, N. Depreme Muhendisligine Giris ve Depreme
Dayanikl: Yap: Tasarimi, Sema Matbaacilik, Istanbul (1993)

[4] AFET B(")LGEL!ERiNDE YAPILACAK YAPILAR HAKKINDA
YONETMELIK, Insaat Miih. Odasi Izmir Subesi ( Eylal 1997)

[S] TS498, Yap: Elamanlarinin Boyutlandirilmasinda Alinacak Yiiklerin Hesap
Degerleri ,Tiirk Standartlar1 Enstitiisii, Ankara (1987)

[6] TS500, Betonarme Yapilarin Hesap ve Yapim Kurallar, Tiirk Standartlar:
Enstitiisii, Ankara (1985)

[7]1 HABIBULLAH A., WILSON E., SAP 90 Yap: Analizi Kullanma Kilavuzu



112

Bk A

C ZAFER YAVUZTURK TEZ DATALARI
C 10 KATLI BIR YAPININ STATIK VE DINAMIK ANALIZI
g BIRIMLER YUK: ton UZUNLUK: metre

SYSTEM
L=g z-9

JOINTS
C ZEMIN KAT TABANI DUGUM NOKTALARTI
W1 X-=3.275 Y=0 Z=0
102 x=6.425
3 x=213.475
4 X=16.625
5 X=0 Y+1.555
06 x=3.275
B9 Xi61425
108 X-8.675
109 x=11.225
110 x=13.475
B8 x:16.625
112 x=19.9
B9 x28.675 Y=3.595
18 x-9.95
19 x=11.225
20 x=0 v=5.905
R1 x=3.275
R2 x-6.425
23 X=8.675
¢ x-11.225
R5 x-13.475
R6 X-16.625
7 x=19.9
28 x-8.675 v=7.23
R9 x-11.225
PO Xi0:%=9.658
fl X=3.275
32 X=6.425
33 X=8.675
34 X=11.225
35 X=13.475
186 X=16.625
17 X=19.9
38 X=8.675 Y=12.355
39 X=9.95
fO X=11.225
fl X=0 Y=13.405
ﬁ2 X=3.275
ﬁ3 X=6.425
é4 X=8.675
145 X=11.225
146 X=13.475
M7 X=16.625
150 X=19.9
0 X=8.675 Y=16.055
X=11.225
X=0 Y=17.755
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EkA

( ZAFER YAVUZTURK TEZ DATALARI
C 10 KATLI BIR YAPININ STATIK VE DINAMIK ANALIZI
gBIRIMLER YUK: ton UZUNLUK: metre

SYSTEM
L:g Z=9

JOINTS
C ZEMIN KAT TABANI DUGUM NOKTALARI
Bl X-3.275 Y=0 Z=0
102 x-6.425
03 x-13.475
04 x-16.625
05 x=0 y=1.555
06 x=3.275
07 x=6.425
08 x-8.675
109 x=11.225
110 x=13.475
1 X-16.625
12 x-19.9
BB Xi8:675°Y&s31595
18 x-9.95
19 x-11.225
20 X=0 v=5.905
81 x=3.275
22 x-6.425
R3 x-8.675
F4 X=11.225
35 X=13.475
36 X=16.625
f7 X=19.9
38 X=8.675 ¥=7.23
39 X211:225
30 X=0 Y=9.655
@1 Xa3 0275
132 X=6.425
133 X=8.675
134 X=11.225
135 X=13.475
136 X=16.625
137 X=19.9
138 X=8.675 Y=12.355
149 X=9.95
140 X=11.225
11 X=0 Y=13.405
f2 X=3.275
43 x-6.425
gt X=8.675
MS X=11.225
MG X=13.475
7 X=16.625

EB X=19.9
150 X=8.675 ¥=16.055
15y X=11.225

3 X=0 Y=17.755




154
155
156
157
158
159
160
161
162
163
164
C

01
1101
202
1102
203

X=3 7215
X=6.425
X=8.675
X=11.225
X=13.475
X=16.625
X=19.9
X=3.2%5 ¥=19 .31
X=6.425
X=13.475
X=16.625

X=3.275 Y=0 Z=3.4
Z=28.6 G=201,1101,100
X=6.425 Z=3.4

Z=28.6 G=202,1102,100
X=13.475 Z=3.4

Z=28.6 G=203,1103,100
X=16.625 Z=3.4

Z=28.6 G=204,1104,100
X=0 Y=1.555 2Z2=3.4
Z=28.6 G=205,1105,100
X=3.275 Z=3.4

Z2=28.6 G=206,1106,100
X=6.425 Z=3.4

Zz=28.6 G=207,1107,100
X=8.675 .4=3.4

Z=28.6 G=208,1108,100
X=11.225 Z=3.4

Z=28.6 G=209,1109,100
X=13.475 Z=3.4

Zz=28.6 G=210,1110,100
X=16.625 Z=3.4

Z=28.6 G=211,1111,100
X=19.9 Z=3.4

2=28.6 G=212,1112,100
X=8.675 Y=3.595 Z2=3.4
8=28.6 G=217,4432%,100
X=9.95 2Z=3.4

Z=28.6 G=218,1118,100
X=11.225 Z=3.4

Z=28.6 G=219,1119,100
X=0 Y=5.905 Z=3.4
Z=28.6 G=220,1120,100
K=3.295° Z=3:4

Z2=28.6 G=221,1121,100
X=6.425 Z=3.4

2=28.6 G=222,1122,100
X=8.675 Zz=3.4

=28 .6 G=223,1123,100
X=11.225 Z=3.4

Z2=28.6 G=224,1124,100
X=13.475 Z=3.4
Z=28.6 G=225,1125,100
X=16.625 Z=3.4

Z=28.6 G=226,1126,100
X=19.9 Z=3.4
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1127
228
1128
229
129
230
130

Z=28.6 G=227,1127,100
X<8.675 Y=7.23.  Z=3.4
Z=28.6 G=228,1128,100
= AT 25 Y38
Z=28.6 G=229,1129,100
X=0 Y=9.655 Z=3.4
Z=28.6 G=230,1130,100
X=3.275 2Z=3.4

Z=28.6 G=231,1131,100
X=6.425 Z=3.4

Z=28.6 G=232,1132,100
X=8.675 “Z2=3.4

Z=28.6 G=233,1133,100
X111 . 225 T E&=3. 4
Z=28.6 G=234,1134,100
X=13.475 Z=3.4
Z=28.6 G=235,1135,100
X=16.625 Z=3.4
Z=28.6 G=236,1136,100
X=19.9 Z2=3.4
Z=28.6 G=237,1137,100

X=8.675 Y=12.355 Z=3.

Z=28.6 G=238,1138,100
X=9.95 Z=3 .4

Z=28.6 G=239,1139,100
X=11.225 " Z=3.4
Z=28.6 G=240,1140,100
X=0 Y=13.405 Zz=3.4
Z=28.6 G=241,1141,100
X=3.275 2Z=3.4

Z=28.6 G=242,1142,100
X=6.425 Z=3.4

Z=28.6 G=243,1143,100
X=8.675 Z=3.4

Z=28.6 G=244,1144,100
X=11.225 " Z2=3.4
Z=28.6 G=245,1145,100
X=13.475 2=3.4
Z=28.6 G=246,1146,100
X=16.625 2=3.4
Z=28.6 G=247,1147,100
X=19.9 Z=3.4

Z2=28.6 G=248,1148,100

X=8.675 Z=3.4 Y=16.055

Z=28.6 G=250,1150,100
X=11.225 Z=3.4
Z2=28.6 G=251,1151,100
X=0 1Y=17 5755 3Z2=3 {4
Z=28.6 G=253,1153,100
X=3.275 Z=3.4

Z2=28.6 G=254,1154,100
X=6.425 2Z=3.4

Z=28.6 G=255,1155,100
X=8.675 2Z=3.4

Z=28.6 G=256,1156,100
X=11.225 2Z=3.4
Z=28.6 G=257,1157,100
X=13.475 Z=3.4
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X=19.9
K=3.275

X=6.425

X=9 .95
Z2=6.2

ESTRAINTS
P1,112,12
17.148,1
50,151,1
53,164,1
Pl 212,14
17,248,1
50,251,1
53,264,1
01,312,1
17,348,1
50,351,1
53,364,1
01,412,1
l7,448,1
50,451,1
°3,464,1
’1,512,1
l7,548,1
°0,551,1
’3,564,1
612,11
+7,648,1
10,651,1
’3,664,1
712,31
+7,748,1
0,751, 1
13,764,1
[5di12, 1
;7,848,1
'0,851,1
3,864,1
11,912,1
;7,948,1
0,951,171
3,964,1
01,1012,1
}7,1048,1
§0,1051,1
S3,1064,1

Z=28.6 G=258,1158,100
X=16.625
Z=28.6 G=259,1159,100

Z=3.4

Z=3.4

Z=28.6 G=260,1160,100

Y=19 .33 - Z=3.

Z=28.6 G=261,1161,100

Z=3.4

Z2=28.6 G=262,1162,100
X=13.475
Z=28.6 G=263,1163,100
X=16.625
Z2=28.6 G=264,1164,100
Z=3.4

Z=3.4

Z2=3 .4

Y=7.9745
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Z2=28.6 G=370,}170,100

HR R R
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:MASTER JOINT ZEMIN KAT
:MASTER JOINT 1.KAT
:MASTER JOINTLER



B101.3332.1
1117,1148,1
£150,1151,1
1153,1164,1
270,1170,100

MASSES

1 )
OR R PR

oOwWm™w™ ™

R=

-

RRRRR

e KU R K

116

C KAT KUTLELERI = KAT AGIRLIGI/9.81 ILE DUZELTILMISTIR.
M=34.937,34.937
M=32.053,32.053
M=25.324,25.324

270
370 1070 100
1170

FRAME
C

NM=9 NL=26

C
C

C

C

1l SH=R T=0.4,0.4 W=0.400 M=0.0407
2 SH=R T=0.5,0.5 W=0.625 M=0.0637
3 SH=R T=0.6,0.6 W=0.900 M=0.0917
4 SH=R T=0.778,.2 W=0.3887 M=0.0396
S SH=R T=.2,3.275 W=1.6375 M=0.1669
6§ SH=R T=5.400,0.2 W=2.70 M=0.275
7 SH=R T=0.2,2.55 W=1.275 M=0.129
8 SH=R T=5.675,0.2 W=2.8375 M=0.289
C KIRISLER

9 SH=R T=0.6,0.3 W=0.45 M=0.0459
C SABIT YUKLER (T/M CINSINDEN)

l WG=0,0,-2.012 :K1

2 WG=0,0,-1.268 :K2

3 WG=0,0,-2.682 :K3

4 WG=0,0,-2.441 :K4,K7

S WG=0,0,-2.411 :K5,K8

§ WG=0,0,-2.185 :K6,K9

7 WG=0,0,-2.259 :K10

8 WG=0,0,-2.440 :K11

9 WG=0,0,-2.314 :K12

10 WG=0,0,-3.223 :K13,K14

11 WG=0,0,-2.406 :K15

12 WG=0,0,-2.968 :K16,K17

13 WG=0,0,-2.819 :K18,K19

C HAREKETLI YUKLER (T/M CINSINDEN)
14 WG=0,0,-0.155 :K1

15 WG=0,0,-0.160 :K2

16 WG=0,0,-0.425 :K3

17 WG=0,0,-0.328 :K4,K7

18 WG=0,0,-0.158 :K5,K8

19 WG=0,0,-0.225 :K6,K9

20 WG=0,0,-0.510 :K10

21 WG=0,0,-0.328 :K11

22 WG=0,0,-0.328 :K12

23 WG=0,0,-0.643 :K13,K14

24 WG=0,0,-0.315 :K15

35 WG=0,0,-0.540 :K16,K17

26 WG=0,0,-0.480 :K18,K19

Z=-1

MALZEME BS20/BC3

E=2.85E6 T/M2

KOLONLAR VE PERDELER

E=2.85E6

¢ ELEMANLARIN KONUM VERILERI

BETON OzZGUL AGIRLIGI=2.5 T/M3

:6,7,8,9,10 KAT KOLONLARI
:3,4,5 KAT KOLONLARI

:1,2 KAT KOLONLARI

:P4/2 PERDESI

:P1 PERDESI

:P5 PERDESI

:P2,P3 PERDESI

:P6 PERDESI

TUM KIRISLER



COIPLWNNHFAON

i

1.KAT X YONU KIRISLER

NSL=1,14,0,0,14,14
NSL=2,15,0,0,15,15
NSL=2,15,0,0,15,15
NSL=1,14,0,0,15,15
NSL=4,17,0,0,17,17
NSL=5,0,18,18,0,18
NSL=6,19,0,19,19,0
NSL=6,19,0,0,19,19
NSL=5,0,18,19,0,19
NSL=4,17,0,0,17,17
NSL=4,17,0;0;17,17
NSL=5,0,18,18,0,18
NSL=6,19,0,19,19,0
NSL=7,0,20,0,20,20
NSL=6,19,0,19,0,19
NSL=5,0,18,18,18,0
NSL=4,17,0,0,17,17
NSL=4,17,0,0,17,17
NSL=5,0,18,18,0,18
NSL=6,19,0,19,19,0
NSL=6,19,0,0,19,19
NSL=5,0,18,19,0,19
NSL=4,17,0,0,17,;17
NSL=2,15,0,0,15,15
NSL=2,15,0,0,15,15
NSL=1,14,0,0,14,14
NSL=1,14,0,0,15,15

NSL=8,21,0,0,21,21
NSL=9,0,22,22,0,22
NSL=9,22,0,22,22,0
NSL=8,0,12,0,12,3132

NSL=10,23,0,0,23,23

NSL=10,0,23,23,0,23
NSL=10,23,0,23,23,9

NSL=10,0,23,90,23,23

NSL=11,24,0,0,24,24
NSL=12,0,25,25,0,25
NSL=12,25,0,25,25,0
NSL=12,0,25,0,25,25
NSL=12,25,0,25,0,25
NSL=11,0,24,24,24,0
NSL=13,26,0,0,26,26
NSL=13,0,26,26,0,26
NSL=13,26,0,0,26,26
NSL=13,0,26,26,0,26
NSL=11,24,0,0, 24,24
NSL.=12,0,25,25,9,/25
NSL=12,25,0,25,25,9
NSL=12,0,25,0,25,25
NSL=12,25,0,25,0,25
NSL=11,0,24,24,24,0

NSE=10, 23,0 ,0 23,23

NSL=10,0,23,23,0,23

201 202 RE=.1, .3
207 208 RE=.3, .1
209 210 RE=.1, .3
203 204 RE=.3, .1
2207224 RE=.3, .3
221°223 RE=.3,.3
2220223 RE=.3, .1
10 224 225 RE=.1, .3
11 225 226 RE=.3,.3
B27226°227. RBE:3 3
13 230 231 RE=.3,.3
14 231 232 RE=.3,.3
E5232:233° REBa73;.3
l6 233 234 RE=.3,.3
B7:234°235 RB=.3,:3
18 235 236 RE=.3,.3
E9+-236 237 REB=:3, .3
20 241 242 RE=.3,.3
B15242 243" RES:3; .3
22 243 244 RE=.3,.1
23 245 246 RE=.1,.3
24 246 247 RE=.3,.3
25 247 248 RE=.3,.3
28 255 256 RE=.3,.1
29 257 258 RE=.1,.3
30 261 262 RE=.1,.3
31 263 264 RE=.3,.1
C 1.KAT Y YONU KIRISLER
$2 205 220 RE=.1,:.3
B3 220 230~ RE&:3;.3
34 230 241 RE=.3,.3
35 241 253 RE=.3,.1
86 206 221 RE=0, .3
7 2239231 RE=:3, .3
38 231 242 RE=.3,.3
39 242 254 RE=.3,0
40 202 207 RE=.3,.3
41 207 222 RE=.3,.3
B2 222 232 RE=.3,.3
43 232 243 RE=.3,.3
44 243 255 RE=.3,.3
45 255 262 RE=.3,.3
46 228 233 RE=0,.3
87 233236« RE=.3, :1
48 229 234 RE=0,.3
49 234 240 RE=.3,.1
SO0 203 210 RE=.3,.3
S1 210 225 RE=.3,.3
S2 225 235 RE=.3,.3
®3 235 246 RE=.3,.3
5S4 246 258 RE=.3,.3
S5 258 263 RE=.3,.3
S6 211 226 RE=0,.3
$7 226 236 RE=.3,.3
98 236 247" RE=.3,.3

NSL=20 72.3.,0-,23,23,0

MS5=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270, 270
MS=270,270
MS=270, 279
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS5=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270

MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270

MS=270,270
MS=270, 270
MS=270,270

MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270
MS=270,270

MS=270,270
MS=270,270

M=9 LP=-2,0

LP=3,0



59
60
61
62
63

B 2
201
202
203
204
207
208
209
210
1211
212
213
214
1215
216
1217
1218
219
220
221
1222
223
224
225
228
229
230
231

£ 2
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253

247
212
227
237
248

.KAT
30
307¢
24
303
320
321
322
324
325
326
330
333
332
333
334
335
336
341
342
343
345
346
347
355
35¢
361
363

.KAT
385
320
330
341
306
321
334
342
302
307
322
332
343
355
328
333
32Y
334
303
310
325
335

118

259 RE=.3,0 NSL=10,0,23,0,23,23 MS=270,270
227- RE=_1,.3 NSL=8,21,0,0,21,21 MS=270,270
237 Bhe. % 3 NSL=9,0,22,22,0,22 MS=270,270
248 - RE=_3,..3 NSL=9,22.,0,322,22 .4 MS=270,270
260 REw.35.1 NSL=8,0,12,0,12,12 MS=270,270
X YONU KIRISLERI
302 RE=.1,.3 NSL=1,0,14,14,14,14 MS=370,370
308 EE=.3, .3 NSL=2,0,15,15,15,15 MS=370,370
130 RE=.1, .3 NSL=2,0,15,15,15,15 MS=370,370
304 RE=.3, 1 NSL=1,0,14,14,14,14 MS=370,370
321 BBy« 3 NSL=4,0,17,17,17,17 MS=370,370
322 RE=.3,.3 NSL=5,18,0,18,18,0 MS=370,370
323 BE=:3,:1 NSL=6,0,19,0,0,19 MS=370,370
325 RB=,1,.3 NSL=6,0,19,19,19,19 MS=370,370
326 RE=.3,.3 NSL=5,18,0,18,18,0 MS=370,370
127 RRe.3y.3 NSL=4,0,17,0,0,17 MS=370,370
331 REs.8:-3 NSL=4,0,17,17,17,17 MS=370,370
332 BBw.%y.3 NSL=5,18,0,18,18,0 MS=370,370
333  RBEB=.3,.3 NSL=6,0,19,0,0,19 MS=370,370
i34 RB=.3,.3 NSL=7,20,0,20,20,20 MS=370,370
335 RE=.3,.3 NSL=6,0,19,19,19,0 MS=370,370
336 RE=.3,.3 NSL=5,18,0,0,0,18 MS=370,370
337 RE=.3,.3 NSL=4,0,17,17,17,17 MS=370,370
342 RE=.3,.3 NSL=4,0,17,17,17,17 M8=370,370
343 RE=.3,.3 NSL=5,18,0,18,18,0 MS=370,370
344 RE=.3,.1 NSL=6,0,19,0,0,19 MS=370,370
346 RE=.1,.3 NSL=6,0,19,19,19,19 MS=370,370
347 RE=.3,.3 NSL=5,18,0,18,18,0 MS=370,370
348 RE=.3,.3 NSL=4,0,17,0,0,17 MS=370,370
356 RE=.3,.1 NSL=2,0,15,15,15,15 MS=370,370
358 RE=.1,.3 NSL=2,0,15,15,15,15 MS=370,370
36 NEe.1..3 NSL=1,0,14,14,14,14 MS=370,370
364 RE=.3,.1 NSL=1,0,14,14,14,14 MS=370,370
Y YONU KIRISL
320 RE=.1,.3 NSL=8,0,23,23,.2). 43 MS=370,370
330 RE=.3,.3 NSL=9,22,0,22,22,0 MS=370,370
341 RE=.3,.3 NSL=9,0,22,0,0,22 MS=370,370
353 RE=.3,.1 NSl=8,612,0,12,32,12 MS=370,370
321 RE=0,.3 NSL=10,0,23,23,23,23 MS=370,370
331, REs.3,.3 NSL=10,23,0,23,23,0 MS=370,370
342 BRE=.3,;.3 NSL=10,0,23,0,0,23 MS=370,370
354 RE=.3,0 NSL=10,23,0,23,23,23 MS=370,370
307 RE=.3,.3 NSL=11,0,24,24,24,24 MS8=370,370
322 RE=.3,.3 NSL=12,25,0,25,25,0 MS=370,370
332 RE=.3,.3 NSL=12,0,25,0,0,25 MS=370,370
343 RE=.3,.3 NSL=12,25,0,25,25,25 MS=370,370
355 RE=.3,.3 NSL=12,0,25,25,25,0 MS=370,370
362 RE=.3,.3 NSL=11,24,0,0,0,24 MS=370,370
333 RE=0, .3 NSL=13,0,26,26,26,26 MS=370,370
338 BE=.3,.1 NSL=13,26,0,26,26,0 MS=370,370
334 RE=0,.3 NSL=13,0,26,26,26,26 MS=370,370
340 RE=_.3;.1 NSL=13,26,0,26,26,0 MS=370,370
310 RE=.3:;.3 NSL=11,0,24,24,24,24 MS=370,370
325 RE=.3,.3 NSL=12,25,0,25,25,0 MS=370,370
336 B8s=.3,.3 NSL=12,0,25,0,0,25 MS=370,370
146 RBBw.3, 3 NSL=12,25,0,25,25,25 MS=370,370

M=9 LP=-2,0

LP=3,0



254
255
256
gS57
258
259
260
261
262
263

£ 3
401
402
403
404
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
428
429
430
431

C 3
432
%33
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448

346
358
Bikil
326
336
347
332
321
337
348

.KAT

401
407
409
403
420
421
422
424
425
426
430
431
432
433
434
435
436
441
442
443
445
446
447
455
457
461
463

.KAT

405
420
430
441
406
421
431
442
402
407
422
432
443
455
428
433
429

119

358 RE=.3,.3 NSL=12,0,25,25,25,0 MS=370,370
363 RE=.3,.3° NSL«11,24.0 00 2% MS=370,370
326 RE=0,.3 " NSL=10,0,23,23, 23,25 M=S10 N
336 RE=.3,.3° NSL=10,23,0,23,230 " NS
347 RE=.3,.3 NSL=10,0,23,0,0,23 MS=370,370
359 RE=.3,0 NSL=10,23,0,23,23,23 MS=370,370
327 RE=.1,.3 NSL=8,0,21,21,21,21 " Mos3in 30
337 RE«.3,.3 NREL=9,23,0,22,20. 0 MS=370,370
348 RE=.3,.3: NSL=9,0,22,0,0,22 MS=370,370
360 RE=.3,.1 ° NSL=8;12,0,12,12,12 “" pEes70 390
X YONU KIRISLERI

402 RE=0.1,0.2 NSL=1,14,0,14,14,0 MS=470,470 M=9 LP=-2,0
408 RE=0.25,0. NSL=2,15,0,15,15,0 MS=470,470

410 RE=0.1,0.2 NSL=2,15,0,15,15,0 MS=470,470

404 RE=0.25,0. NSL=1,14,0,15,15,0 MS=470,470

421 RE=.25, .25 NSL=4,17,0,17,17,0 MS=470,470

422 RE=.25,.25 NSL=5,0,18,0,0,18 MS=470,470

423 RE=.25,.1 NSL=6,19,0,19,19,19 MS=470,470

425 RE=.25,.25 NSL=6,19,0,19,19,0 MS=470,470

426 RE=.25,.25 NSL=5,0,18,0,0,18 MS=470,470

427 RE=.25,.25 NSL=4,17,0,17,17,17 MS=470,470

431 RE=.25,.25 NSL=4,17,0,17,17,0 MS=470,470

432 RE=.25,.25 NSL=5,0,18,0,0,18 MS=470,470

433 RE=.25, .25 NSL=6,19,0,19,19,19 MS=470,470

434 RE=.25,.25 NSL=7,0,20,20,20,0 MS=470,470

435 RE=.25,.25 NSL=6,19,0,0,0,19 MS=470,470

436 RE=.25,.25 NSL=5,0,18,18,18,18 MS=470,470

437 RE=.25,.25 NSL=4,17,0,17,17,0 MS=470,470

442 RE=.25,.25 NSL=4,17,0,17,17,0 MS=470,470
443 RE=.25, .25 NSL=5,0,18,0,0,18 MS=470,470
444 RE=.25,.1 NSL=6,19,0,19,19,19 MS=470,470
446 RE=.25,.25 NSL=6,19,0,19,19,0 MS=470,470

447 RE=.25,.25 NSL=5,0,18,0,0,18 MS=470,470

448 RE=.25,.25 NSL=4,17,0,17,17,17 MS=470,470

456 RE=.25,.1 NSL=2,15,0,15,15,0 MS=470,470

458 RE=.1,.25 NSL=2,15,0,15,15,0 MS=470,470

462 RE=.1,.25 NSL=1,14,0,14,14,0 MS=470,470

464 RE=.25,.1 NSL=1,14,0,15,15,0 MS=470,470

Y YONU KIRISLERI

420 RE=.1,.25 NSL=8,21,0,21,21,0 MS=470,470 LP=3,0
430 RE=.25,.25 NSL=9,0,22,0,0,22 MS=470,470
441 RE=.25,.25 NSL=9,22,0,22,22,22 MS=470,470
453 RE=.25,.1 NSL=8,0,12,12,12,0 MS=470,470
421 RE=0, .25 NSL=10,23,0,23,23,0 MS=470,470
431 RE=.25,.25 NSL=10,0,23,0,0,23 MS=470,470
442 RE=.25,.25 NSL=10,23,0,23,23,23 MS=470,470
454 RE=.25,0 NSL=10,0,23,23,23,0 MS=470,470
407 RE=.25,.25 NSL=11,24,0,24,24,0 MS=470,470
422 . RE=.25, .25 NSL=12,0,25,0,0,25 MS=470,470
432 RE=.25,.25 NSL=12,25,0,25,25,25 MS=470,470
443 RE=.25,.25 NSL=12,0,25,25,25,0 MS=470,470
455 RE=.25,.25 NSL=12,25,0,0,0,25 MS=470,470
462 RE=.25,.25 NSL=11,0,24,24,24,24 MS=470,470
433 RE=0, .25 NSL=13,26,0,26,26,0 MS=470,470
438 RE=.25,.1 NSL=13,0,26,0,0,26 MS=470,470
434 RE=0, .25 NSL=13,26,0,26,26,0 MS=470,470



449
450
51
452
453
454
455
456
457
458
459
460
461
462
463

C 4
601
602
603
604
607
608
609
610
611
612
613
614
615
616
617
618
5319
620
621
522
623
624
625
628
629
630
631

C 4
632
633
634
635
636
637
638
639
640
641
642
643

434
403
410
425
435
446
458
411
426
436
447
412
427
437
448

.KAT

501
507
509
503
520
52
532
524
525
526
530
554
532
S33
534
535
536
541
542
543
545
546
547
550
Syl
561
563

.KAT

505
520
530
541
506
ad
534
542
502
507
522
532

440 RE=.25,.1
410 RE«.25,.25
425 RE=.25,.25
435 RE=.25, .25
446 RE=.25,.25
458 RE=.25,.25
463 RE=.25,.25
426 RE=0, .25
436 RE=.25,.25
447 RE=.25,.25
459 RE=.25,0
427 RE=.1,.25
437 RE=.25,.25
448 RE=.25,.25
460 RE=.25,.1
X YONU KIRISLERI

120

NSL=13,0,26,0,0,26 MS=470,470
NSL=11,24,0,24,24,0 MS=470,470
NSL=12,0,25,0,0,25 MS=470,470

NSL=12,25,0,25,25,25 MS=470,470
NSL=12,0,25,25,25,0 MS=470,470
NSL=12,25,0,0,0,25 MS=470,470
NSL=11,0,24,24,24,24 MS=470,470
NSL=10,23,0,23,23,0 MS=470,470
NSL=10,0,23,0,0,23 MS=470,470
NSL=10,23,0,23,23,23 MS=470,470
NSL=10,0,23,23,23,0 MS=470,470
NSL=8,21,0,21,21,0 MS=470,470
NSL=9,0,22,0,0,22 MS=470,470
NSL=9,22,0,22,22,22 MS=470,470
NSL=8,0,12,12,12,0 MS=470,470

M=9 LP=-2,0

502 RE=0.1,0.25
508 RE=0.25,0.1
510 RE=0.1,0.25
504 RE=0.25,0.1
521 RE=.25,.25
522 RE=.25,.25
5§23 RE=.25,.1
525 RE=.25,.25
526 RE=.25, .25
527 RE=.25,.25
531 RE=.25, .25
532 RE=.25, .25
533 RE=.25, .25
534 RE=.25,.25
535 RE=.25,.25
536 RE=.25, .25
537 RE=.25,.25
542 RE=.25,.25
543 RB=.25,.25
544 RE=.25,.1
546 RE=.25,.25
547 RE=.25, .25
548 RE=.25,.25
556 RE=.25,.1
558 RE=.1,.2
562 RE=.1,.25
564 RE=.25,.1
Y YONU KIRISLERI

520 RE=.1, .25
530 - RE=.25, .25
541 RE=.25,.25
553 RE=.25,.1
521 RE=0, .25

531 RE=.25,.25
542 RE=.25,.25
554 RE=.25,0

507 RE=.25,.25
522 RE=.25,.25
532 RE=.25,.25
543 RE=.25,.25

NSL=1,0,14,0,0,14 MS=570,570
NSL=2,0,15,0,0,15 MS=570,570
NSL=2,0,15,0,0,15 MS=570,570
NSL=1,0,14,0,0,14 MS=570,570
NSL=4,0,17,0,0,17 MS=570,570

NSL=5,18,0,18,18,18 MS=570,570
NSL=6,0,19,19,19,0 MS=570,570
NSL=6,0,19,0,0,19 MS=570,570

NSL=5,18,0,18,18,18 MS=570,570
NSL=4,0,17,17,17,0 MS=570,570
NSL=4,0,17,0,0,17 MS=570,570
NSL=5,18,0,18,18,18 MS=570,570
NSL=6,0,19,19,19,19 MS=570,570
NSL=7,20,0,0,0,20 MS=570,570
NSL=6,0,19,19,19,19 MS=570,570
NSL=5,18,0,18,18,0 MS=570,570
NSL=4,0,17,0,0,17 MS=570,570
NSL=4,0,17,0,0,17 MS=570,570
NSL=5,18,0,18,18,18 MS=570,570
NSL=6,0,19,19,19,0 MS=570,570
NSL=6,0,19,0,0,19 MS=570,570
NSL=5,18,0,18,18,18 MS=570,570
NSLe4,0;17,17,17,9 MS=570,570
NSL=2,0,15,0,0,15 MS=570,570
NSL=2,0,15,0,0,15 MS=570,570
NSL=1,0,14,0,0,14 MS=570,570
NSL=1,0,14,0,0,14 MS=570,570
NSL=8,0,21,0,0,21 MS=570,570 LP=3,0
NSL=9,22,0,22,22,22 MS=570,570
NSL=9,0,22,22,22,0 MS=570,570
NSL=8,12,0,0,0,12 MS=570,570
NSL=10,0,23,0,0,23 MS=570,570
NSL=10,23,0,23,23,22 MS=570,570
NSL=10,0,23,23,23,0 MS=570,570
NSL=10,23,0,0,0,23 MS=570,570
NSL=11,0,24,0,0,24 MS=570,570
NSL=12,25,0,25,25,22 MS=570,570
NSL=12,0,25,25,25,0 MS=570,570

NSL=12,25,0,0,0,25 MS=570,570



644
645
646
647
' 648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663

£S5
801
802
803
804
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
828
829
830
831

B4

832
833
834
835
836
837
838

543
555
528
533
529
534
503
510
525
535
546
558
511
526
536
547
512
527
537
548

.KAT

601
607
609
603
620
621
622
624
625
626
630
63
632
633
634
635
636
641
642
643
645
646
647
655
657
661
663

KAT
605
620
630
641
606
621
631

555 RE=.2S, .25
562 RE=.25,.25
533 RE=0,

538 RE=.25,

534 RE=0, .

540 RE=.25,

510 RE=.25,.25
525 RE=.25,.25
535 RE=.25,.25
546 RE=.25,.25
558 RE=.25, .25
563 RE=.25,.25
526 RE=0, .25
$36 RE=.25,.25
547 RE=.25,.25
559 RE=.25,0
527 REB=.%;.25
537 RE=.25,.25
548 RE=.25, .25
560 RE=.25,

X YONU KIRISLERI
602 RE=0.1,0.25
608 RE=0.25,0.1
610 RE=0.1,0.25
604 RE=0.25,0.1
621 RE=.25, .25
622 RE=.25,.25
623:° REB&;95;.%
625 RE=.25,.25
626 RE=.25, .25
627 RE=.25,.25
631 RE=.25,.25
632 RE=.25,.25
633 RE=.25, .25
634 RE=.25,.25
635 RE=.25,.25
636 RE=.25,.25
637 RE=.25,.25
642 RE=.25,.25
643 RE=.25,.25
644 RE=.25,.1
646 RE=.25,.25
647 Bls: 25, .25
648 RE=.25, .25
656 RE=. 25 &
658 RiEw:17.25
662 REE.1}.28
664 RE=.25,

Y YONU KIRISLERI
620 RE=.1, .25
630 RE=.25,

641 RE=.25,.25
653 RE=.25,

621 RE=0, .

631 RE=.25,.25
642 RE=.25, .25
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NSL=12,0,25,25,25,25

MS=570,570

NSL=11,24,0,24,24,0 MS=570,570
NSL=13,0,26,0,0,26 MS=570,570
NSL=13,26,0,26,26,26 MS=570,570
NSL=13,0,26,0,0,26 MS=570,570
NSL=13,26,0,26,26,26 MS=570,570
NSL=11,0,24,0,0,24 MS=570,570
NSL=12,25,0,25,25,22 MS=570,570
NSL=12,0,25,25,25,0 MS=570,570
NSL=12,25,0,0,0,25 MS=570,570
NSL=12,0,25,25,25,25 MS=570,570
NSL=11,24,0,24,24,0 MS=570,570
NSL=10,0,23,0,0,23 MS=570,570
NSL=10,23,0,23,23,22 MS=570,570
NSL=10,0,23,23,23,0 MS=570,570
NSL=10,23,0,0,0,23 MS=570,570
NSL=8,0,21,0,0,21 MS=570,570
NSL=9,22,0,22,22,22 MS=570,570
NSL=9,0,22,22,22,0 MS=570,570
NSL=8,12,0,0,0,12 MS=570,570
NSL=1,14,0,14,14,14 MS=670,670 M=9 LP=-2,0

NSL=2,15,0,15,15,15 MS=670,670
NSL=2,15,0,15,15,15 MS=670,670
NSL=1,14,0,14,14,14 MS=670,670
NSL=4,17,0,17,17,17 MS=670, 670

NSL=5,0, 18 18,18,0 MS=670,670
NSL=6,19,0,0,0,19 MS=670,670
NSL=6,19,0,19,19,19 MS=670,670
NSL=5,0, 18 18,18,0 MS=670,670
NSL=4,17,0,0, 0 17 MS=670,670
NSL=4,17,0, 17 17 17 MS=670,670
NSL=5,0,18,18,18,0 MS=670,670

NSL=6,19,0,0,0,19 MS=670,670

NSL=7,0,20,20,20,20

MS=670,670

NSL=6,19,0,19,19,0 MS=670,670

NSL=5,0,18,0,0,18

MS=670,670

NSL=4,17,0,17,17,17 MS=670,670
NSL=4,17,0,17,17,17 MS=670,670
NSL=5,0,18,18,18,0 MS=670,670
NSL=6,19,0,0,0,19 MS=670,670
NSL=6,19,0,19,19,19 MS=670,670
NSL=5,0,18,18,18,0 MS=670,670
NSL=4,17,0,0,0,17 MS=670,670
NSL=2,15,0,15,15,15 MS=670,670
NSL=2,15,0,15,15,15 MS=670,670
NSL=1,14,0,14,14,14 MS=670,670
NSL=1,14,0,14,14,14 MS=670,670
NSL=8,21,0,21,21,21 MS=670,670 LP=3,0
NSL=9,0,22,22,22,0 MS=670,670
NSL=9,22,0,0,0,22 MS=670,670
NSL=8,0,12,12,12,12 MS=670,670
NSL=10,23,0,23,23,23 MS=670,670

NSL=10,0,23,23,23,0 MS=670,670

NSL=10,23,0,0,0,23

MS=670,670



839

840

841

842

843

844

845

846

847

848

849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

C

Bl 64
1001
1002
1003
1004
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1028
1029
1030
1031
.

642
602
607
622
632
643
655
628
633
629
634
603
610
625
635
646
658
611
626
636
647
612
627
637
648

KAT
781
707
709
703
720
%231
g22
724
725
726
730
731
¥32
733
734
¥35
736
741
742
743
745
746
747
#55
757
761
763

RN

654 RE=.25,0
607 RE=.25,.25
622 RE=.25,.25
632 RE=.25,.25
643 RE=.25, .25
655 RE=.25,.25
662 RE=.25,.25
633 RE=0, .25
638 RE=.25,.1
634 RE=0, .25
640 RE=.25,.1
610 RE=.25,.25
625 RE=.25, .25
635 RE=.25,.25
646 RE=.25,.25
658 RE=.25,.25
663 RE=.25, .25
626 RE=0, .25
636 RE=.25,.25
647 RE=.25,.25
659 RE=.25,0
627 RE=.1,.25
637 RE=.25,.25
648 RE=.25,.25
660 RE=.25,.1
X YONU KIRISLERI
702 RE=0.1,0.
708 RE=0.2,0.
710 RE=0.1,0.
704 RE=0.2,0.
721 RB#i:2; L2
722 RE=.2,.2
923 RE=:2,.1
725 RE=.1,.2
936 RE=02;.2
§21 BEe.2, .2
731 RE=.2,.2
732 RE=.2,.2
733 RE=.2,.2
934 Be.7,.2
735 RE=.2,.2
736 RE=.2,.2
937 Bi=.2,.2
$42 Bi=.2, .2
743 RE=.2,.2
744 RE=.2,.1
746 RE=.1, .2
747 REe«.2,.2
748 RE=.2,.2
756 RE=.2,.1
758 RE=.1, .2
762 RE=.1,.2
764 RE=.2,.1

C 6.KAT Y YONU KIRISLERI
1032 705 720 RE=.1, .2
1033 720 730

RE=.2, .2
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NSL=10,0,23,23,23,23 MS=670,670
NSL=11,24,0,24,24,24 MS=670,670
NSL=12,0,25,25,25,0 MS=670,670
NSL=12,25,0,0,0,25 MS=670,670
NSL=12,0,25,25,25,25 MS=670,670
NSL=12,25,0,25,25,0 MS=670,670
NSL=11,0,24,0,0,24 MS=670,670
NSL=13,26,0,26,26,26 MS=670,670
NSL=13,0,26,26,26,0 MS=670,670
NSL=13,26,0,26,26,26 MS=670,670
NSL=13,0,26,26,26,0 MS=670,670

NSL=11,24,0,24,24,24 MS=670,670
NSL=12,0,25,25,25,0 MS=670,670
NSL=12,25,0,0,0,25 MS=670,670
NSL=12,0,25,25,25,25 MS=670,670
NSL=12,25,0,25,25,0 MS=670,670
NSL=11,0,24,0,0,24 MS=670,670

NSL=10,23,0,23,23,23 MS=670,670
NSL=10,0,23,23,23,0 MS=670,670
NSL=10,23,0,0,0,23 MS=670,670

NSL=10,0,23,23,23,23 MS=670,670

NSL=8,21,0,21,21,21 MS=670,670
NSL=9,0,22,22,22,0 MS=670,670
NSL=9,22,0,0,0,22 MS=670,670
NSL=8,0,12,12,12,12 MS=670,670
NSL=1,0,14,14,14,0 MS=770,770 M=9 LP=-2,0
NSL=2,0,15,15,15,0 MS=770,770
NSL=2,0,15,15,15,0 MsS=770,770
NSL=1,0,14,14,14,0 MS=770,770
NSI.=4,0,17,17,17,0 MS=770,770
NSL=5,18,0,0,0,18 MS=770,770
NSL=6,0,19,19,19,19 MS=770,770
NSL=6,0,19,19,19,0 MS=770,770
NSL=5,18,0,0,0,18 MS=770,770
NSL=4,0,17,17,17,17 MS=770,770
NSL=4,0,17,17,17,0 MS=770,770
NSL=5,18,0,0,0,18 MS=770,770
NSL=6,0,19,19,19,19 MS8=770,770
NSL=7,20,0,20,20,0 MS=770,770
NSL=6,0,19,0,0,19 MS=770,770
NSL=5,18,0,18,18,18 MS=770,770
NSL=4,0,17,17,17,0 MS=770,770
NSL=4,0,17,17,17,0 MS=770,770
NSL=5,18,0,0,0,18 MS=770,770
NSL=6,0,19,19,19,19 MS=770,770
NSL=6,0,19,19,19,0 MS=770,770
NSL=5,18,0,0,0,18 MS8=770,770
NSL=4,0,17,17,17,17 MS=770,770
NSL=2,0,15,15,15,0 MS=770,770
NSL=2,0,15,15,15,0 MS=770,770
NSL=1,0,14,14,14,0 MS=770,770
NSL=1,0,14,14,14,0 MS=770,770
NSL=8,0,21,21,21,0 MS=770;770 LP=3,0
NSL=9,22,0,0,0,22 MS=770,770



1034 730 741 RE=.2,
1035 741 753 RE=. 2,
1036 706 721 RE=0, .
1037 721 731 RE=.2,
1038 731 742 RE=.2,.
1039 742 754 RE=.2,0
1040 702 707 RE=.2,
1041 707 722 RE=.2,
1042 722 732 RE=.2,
1043 732 743 RE=.2,
1044 743 755 RE=.2,
1045 755 762 RE=.2,
1046 728 733 RE=0, .2
1047 733 738 RE=.2,
1048 729 734 RE=0,.
1049 734 740 RE=. 2L
1050 703 710 RE=.2,
1051 710 725 RE=.2,
1052 725 735 RE=.2,
1053 735 746 RE=.2,
1054 746 758 RE=.2,
1055 758 763 RE=. 2,
1056 711 726 RE=0, .
1057 726 736 RE=. 2,
1058 736 747 RE=.2,
1059 747 759 RE=.2,0
1060 712 727 RE=.1,
1061 727 737 RE=.2,
1062 737 748 RE=.2,
1063 748 760 RE=.2,
C
C 7.KAT X YONU KIRISL
1201 801 802 RE=0.1,
1202 807 808 RE=0.2,
1203 809 810 RE=0.1,
1204 803 804 RE=0.2,
1207 820 821 RE=.2,
1208 821 822 RE=.2,
1209 822 823 RE=.2,
1210 824 825 RE=.1,
1211 825 826 RE=.2,
212 826 827 BRE=.2,
1213 830 831 RE=.2,
| 1214 831 832 RE=.2,
| 1215 832 833 RE=.2,
1216 833 834 RE=.2,
1217 834 835 RE=.2,
1218 835 836 RE=.2,
1219 836 837 BE=.2,
1220 841 842 RE=.2,
1221 842 843 RE=.2,
1222 843 844 RE=.2,
1223 845 846 RE=.1,
1224 846 847 RE=.2,
1225 847 848 RE=.2,
1228 855 856 RE=.2,
1229 857 858 RE=.1,
1230 861 862 RE=.1,
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NSL=9,0,22,22,22,;22 MS=770,

770

NSL=8,12,0,12,12,0 MS=970,770

NSL=10,0,23,23,23,0 MS=770,770

NSL=10,23,0,0,0,23 MS=770,770

NSL=10,0,23,23,23,23 MS=770,

NSL=10,23,0,23,23,0 MS=770,770

770

NSL=11,0,24,24,24,0 MS=770,770

NSL=12,25,0,0,0,25 MS=770,770
NSL=12,0,25,25,25,25 MS=770,

770

NSL=12,25,0,25,25,0 MS=770,770

NSL=12,0,25,0,0,25 MS=770,770
NSL=11,24,0,24,24,24 MS=770,
NSL=13,0,26,26,26,0 MS=770,770
NSL=13,26,0,0,0,26 MS=770,770
NSL=13,0,26,26,26,0 MS=770,770

770

NSL=13,26,0,0,0,26 MS=770,770

NSL=11,0,24,24,24,0 MS=770, 770
NSL=12,25,0,0,0,25 MS=770,770
NSL=12,0,25,25,25,25 MS=770,770
NSL=12,25,0,25,25,0 MS=770,770
NSL=12,0,25,0,0,25 MS=770,770
NSL=11,24,0,24,24,24 MS=770,770
NSL=10,0,23,23,23,0 MS=770,770
NSL=10,23,0,0,0,23 MS=770,770

NSL=10,0,23,23,23,23 MS=770,770

NSL=10,23,0,23,23,0 MS=770,770

NSL=8,0,21,21,21,0 MS=770,770
NSL=9,22,0,0,0,22 MS=770,770
NSL=9,0,22,22,22,22 MS=770,770
NSL=8,12,0,12,12,0 MS=770,770

NSL=1,14,0,0,0,14 MS=870,870
NSL=2,15,0,0,0,15 MS=870,870
NSL=2,15,0,0,0,15 MS=870,870
NSL=1,14,0,0,0,15 MS=870,870
NSL=4,17,0,0,0,17 MS=870,870
NSL=5,0,18,18,18,18 MS=870,870
NSL=6,19,0,19,19,0 MS=870,870
NSL=6,19,0,0,0,19 MS=870,870
NSL=5,0,18,18,18,18 MS=870,870
NSL=4,17,0,17,17,0 MS=870,870
NSL=4,17,0,0,0,17 MS=870,870
NSL=5,0,18,18,18,18 MS=870,870
NSL=6,19,0,19,19,0 MS=870,870
NSL=7,0,20,0,0,20 MS=870,870
NSL=6,19,0,19,19,19 MS=870,870
NSL=5,0,18,18,18,0 MS=870,870
NSL=4,17,0,0,0,17 MS=870,870
NSL=4,17,0,0,0,17 MS=870,870
NSL=5,0,18,18,18,18 MS=870,870
NSL=6,19,0,19,19,0 MS=870,870
NSL=6,19,0,0,0,19 MS=870,870
NSL=5,0,18,18,18,18 MS=870,870
NSL=4,17,0,17,17,0 MS=870,870
NSL=2,15,0,0,0,15 MS=870,870
NSL=2,15,0,0,0,15 MS=870,870
NSL=1,14,0,0,0,14 MS=870,870

M=9 LP=-2,0



1231 863 864 RE=.2,
C
C 7.KAT Y YONU KIRISLERI
1232 805 820 RE=.1,.2
1233 820 830 RE=.2,.2
1234 830 841 RE=.2,.2
235 841 853 RE=.2,.1
1236 806 821 RE=0, .2
1237 821 831 RE=.2,.2
1238 831 842 RE=.2,.2
1239 842 854 RE=.2,0
1240 802 807 RE=.2,.2
1241 807 822 RE=.2,.2
1242 822 832 RE=.2,.2
1243 832 843 RE=.2,.2
1244 843 855 RE=.2,.2
1245 855 862 RE=.2,.2
1246 828 833 RE=0,.2
1247 833 838 RE=.2,.1
1248 829 834 RE=0,.2
1249 834 840 RE=.2,.1
1250 803 810 RE=.2,.2
1251 810 825 RE=.2,.2
1252 825 835 RE=.2,.2
1253 835 846 RE=.2,.2
1254 846 858 RE=.2,.2
1255 858 863 RE=.2,.2
1256 811 826 RE=0, .2
1257 826 836 RE=.2,.2
1258 836 847 RE=.2,.2
1259 847 859 RE=.2,0
1260 812 827 RE= 2
1261 827 837 RE=.2,.2
1262 837 848 RE_.2,.2
1263 848 860 RE=.2,.1
C
C 8.KAT X YONU KIRISLER
1401 901 902 RE=0.1,0.
1402 907 908 RE=0.2,0.
' 1403 909 910 RE=0.1,0.
1404 903 904 RE=0.2,0.
1407 920 921 RE=.2,.2
1408 921 922 RE=.2,.2
1409 922 923 RE=.2,.1
1410 924 925 RE=.1,.2
1411 925 926 RE=.2,.2
1412 926 927 RE=.2,.2
1413 930 931 RE=.2,.2
1414 931 932 RE=.2,.2
1415 932 933 RE=.2,.2
1416 933 934 RE=.2,.2
1417 934 935 RE=.2,.2
1418 935 936 RE=.2,.2
1419 936 937 RE=.2,.2
1420 941 942 RE=.2,.2
1421 942 943 RE=.2,.2
1422 943 944 RE=.2,.1
1423 945 946 RE=.1,.2
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NSL=1,14,0,0,0,15

NSL=8,21,0,0,0,21
NSL=9,0,22,22,22,22

MS=870,870

MS=870,870

MS=870,870

NSL=9,22,0,22,22,0 MS=870,870
NSL=8,0,12,0,0,12 MS=870,870
NSL=10,23,0,0,0,23 MS=870,870
NSL=10,0,23,23,23,23 MS=870,870
NSL=10,23,0,23,23,0 MS=870,870
NSL=10,0,23,0,0,23 MS=870,870

NSL=11,24,0,0,0,24 MS=870,870
NSL=12,0,25,25,25,25 MS=870,870

NSL=12,25,0,25,25,0

MS=870,870

NSL=12,0,25,0,0,25 MS=870,870
NSL=12,25,0,25,25,25 MS=870,870

NSL=11,0,24,24,24,0
NSL=13,26,0,0,0,26

NSL=13,0,26,26,26,26

MS=870,870

MS=870,870

MS=870,870

NSL=13,26,0,0,0,26 MS=870,870

NSL=13,0,26,26,26,26
NSL=11,24,0,0,0,24

NSL=12,0,25,25,25,25

NSL=12,25,0,25,25,0
NSL=12,0,25,0,0,25

NSL=12,25,0,25,25,25

NSL=11,0,24,24,24,0

NSL=10,23,0,0,0,23

NSL=10,0,23,23,23,23
NSL=10,23,0,23,23,0

NSL=10,0,23,0,0,23

NSL=8,21,0,0,0,21
NSL=9,0,22,22,22,22
NSL=9,22,0,22,22,0
NSL=8,0,12,0,0,12

NSL=1,0,14,14,14,14
NSL=2,0,15,15,15,15
NSL=2,0,15,15,15,15
NSL=1,0,14,14,14,14
NSL=4,0,17,17,17,17
NSL=5,18,0,18,18,0
NSL=6,0,19,0,0,19
NSL=6,0,19,19,19,19
NSL=5,18,0,18,18,0
NSL=4,0,17,0,0,17
NSL=4,0,17,17,17,17
NSL=5,18,0,18,18,0
NSL=6,0,19,0,0,19
NSL=7,20,0,20,20,20
NSL=6,0,19,19,19,0
NSL=5,18,0,0,0,18
NSL=4,0,17,17,17,27
NSL=4,0,17,17,17,17
NSL=5,18,0,18,18,0
NSL=6,0,19,0,0,19
NSL=6,0,19,19,19,19

MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870
MS=870,870

MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970

LP=3,0

M=9 LP=-2,0



gC

1424 946 947 RE=.2,.2
1425 947 948 RE=.2,.2
1428 955 956 RE=.2,.1
1429 957 958 RE=.1, .2
1430 961 962 RE=.1,.2
1431 963 964 RE=.2,.1
' C 8.KAT Y YONU KIRISLERI
1432 905 920 RE=.1,.2
1433 920 930 RE=.2,.2
1434 930 941 RE=.2,.2
1435 941 953 RE=.2,.1
1436 906 921 RE=0,.2
1437 921 931 RE=.2,.2
1438 931 942 RE=.2,.2
1439 942 954 RE=.2,0
1440 902 907 RE=.2,.2
1441 907 922 RE=.2,.2
1442 922 932 'RE=.2,.2
1443 932 9437 RE=.2,.2
1444 943 955 RE=.2,.2
1445 955 962 RE=.2, .2
1446 928 933 RE=0, .2
1447 933 938 RE=.2,.1
1448 929 934 RE=0, .2
1449 934 940 RE=.2,.1
1450 903 910 RE=.2,.2
1451 910 925 RE=.2,.2
1452 925 935 RE=.2,.2
1453 935 946 RE=.2,.2
1454 946 958 RE=.2,.2
1455 958 963 RE=.2,.2
1456 911 926 RE=0, .2
1457 926 936 RE=.2,.2
1458 936 947 RE=.2,.2
1459 947 959 RE=.2,0
1460 912 927 RE=.1,.2
1461 927 937 RE=.2,.2
1462 937 948 RE=.2,.2
1463 948 960 RE=.2,.1
C
C 9.KAT X YONU KIRISLERI
1601 1001 1002 RE=0.1,0
1602 1007 1008 RE=0.2,0
1603 1009 1010 RE=0.1,0.
1604 1003 1004 RE=0.2,0.
1607 1020 1021 RE=.2,.2
1608 1021 1022 RE=.2,.2
1609 1022 1023 RE=.2,.1
1610 1024 1025 RE=.1,.2
1611 1025 1026 RE=.2,.2
1612 1026 1027 RE=.2,.2
1613 1030 1031 RE=.2,.2
1614 1031 1032 RE=.2,.2
1615 1032 1033 RE=.2,.2
1616 1033 1034 RE=.2,.2
1617 1034 1035 RE=.2,.2
1618 1035 1036 RE=.2,.2

PNEN
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NSL=5,18,0,18,18,0
NSE=4450,17,0,0,/17
NSL=2,0,15,15,15,15
NSE=2,0,15,15,15,215
NSL=1,0,14,14,14,14
NSL=1,0,14,14,14,14

NSL=8,0,21,21,21,21
NSL=9,22,0,22,22,0
NSL=9,0,22,0,0,22
NSL=8,12,0,12,12,12
NSL=10,0,23,23,23,23
NSL=10,23,0,23,23,0
NSL=10,0,23,0,0,23
NSL=10,23,0,23,23,23
NSL=11,0,24,24,24,24
NSL=12,25,0,25,25,0
NSL=12,0,25,0,0,25
NSL=12,25,0,25,25,25
NSL=12,0,25,25,25,0
NSL=11,24,0,0,0,24
NSL=13,0,26,26,26,26
NSL=13,26,0,26,26,0
NSL=13,0,26,26,26,26
NSL=13,26,0,26,26,0
NSL=11,0,24,24,24,24
NSL=12,25,0,25,25,0
NSL=12,0,25,0,0,25
NSL=12,25,0,25,25,25
NSL=12,0,25,25,25,0
NSL=11,24,0,0,0,24
NSL=10,0,23,23,23,23
NSL=10,23,0,23,23,0
NSL=10,0,23,0,0,23
NSL=10,23,0,23,23,23
NSL=8,0,21,21,21,21
NSL=9,22,0,22,22,0
NSL=9,0,22,0,0,22
NSL=8,12,0,12,12,12

NSL=1,14,0,14,14,0
NSL=2,15,0,15,15,0
NSL=2,15,0,15,15,0
NSL=1,14,0,15,15,0
NSL=4,17,0,17,17,0
NSL=5,0,18,0,0,18

MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970

MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970
MS=970,970

LP=3,0

MS=1070,1070 M=9 LP=-2,0
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070

NSL=6,19,0,19,19,19 MS=1070,1070

NSL=6,19,0,19,19,0
NSL=5,0,18,0,0,19

N&Li=4,17,0 27 ;L7 ;17

NSL=4,17,0,17,17,0
NSL=5,0,18,0,0,18

MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070

NSL=6,19,0,19,19,19 MS=1070,1070

NSL=7,0,20,20,20,0
NSL=6,19,0,0,0,19

MS=1070,1070
MS=1070,1070

NSL=5,0,18,18,18,18 MS=1070,1070



- 1809

181l
| 1812
1813

1619
1620
1621
1622
11623
1624
625
1628
1629
1630
1631
E

E 9 XKAT X
632: X005
1633 1020
1634 1030
1635 1041
1636 1006
1637 1021
1638 1031
1639 1042
1640 1002

1036
1041
1042
1043
1045
1046
1047
1055
1057
1061
1063

1641
1642
1643
1644
1645
1646
1647
1648
1649

1007
1022
1032
1043
1055
1028
1033
1029
1034

1003
1010
1025
1035
1046
1058
i0id
1026
1036
1047
1012
1027
1037
1048

1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
&

a0 .
1801
1802
1803
1804
1807
1808

1301
1107
1109
1103
1120
F123
1322
1124
1325
1126
1130

1810

1037
1042
1043
1044
1046
1047
1048
1056
1058
1062
1064

YONU
1020
1030
1041
1053
1021
1031
1042
1054
1007
1022
1032
1043
2055
1062
1033
1038
1034
1040
1010
1025
1035
1046
1058
1063
1026
1036
1047
1059
1027
1037
1048
1060

KAT X YONU

1102
1108
1130
1104
1123
1122
1123
3125
3126
1127
3134

RE=.
RE=.
RE=.
RE=.
RE=.
RE=.
RE=.
RE=.
RE=.
RE=.
RE=.

NEFEFRERFNMNDNMNMENDNDDNDN
HFNNMNENMMDNDEDNDNODN

KIRISLERI
RB=.1, .2
RE=.2,
RE=.2,
RE=.2,
RE=0, .2
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NSL=4,17,0,17,17,0
NSL=4,17,0,17,17,0
NSL=5,0,18,0,0,18
NSL=6,19,0,19,19,19
NSL=6,19,0,19,19,0
N8L=5,0,18,0,0,19
NSL=4,17,0,17,17,17
NSL=2,15,0,15,15,0
NSL=2,15,0,15,15,0
NSL=1,14,0,14,14,0
NSL=1,14,0,15,15,0

NSL=8,21,0,21,21,0
NSL=9,0,22,0,0,22
NSL=9,22,0,22,22,22
NSL=8,0,12,12,12,0
NSL=10,23,0,23,23,0
NSL=10,0,23,0,0,23
NSL=10,23,0,23,23,23
NSL=10,0,23,23,23,0
NSL=11,24,0,24,24,0

MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070

MS=1070,1070

MS=1070,1070

MS=1070,1070

MS=1070,1070

MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070, 1070
MS=1070,1070
MS=1070,1070

LP=3,0

NSL=12,0,25,0,0,25 MS=1070,1070
NSL=12,25,0,25,25,25 MS=1070,1070
NSL=12,0,25,25,25,0 MS=1070,1070
NSL=12,25,0,0,0,25 MS=1070,1070
NSL=11,0,24,24,24,24 MS=1070,1070
NSL=13,26,0,26,26,0 MS=1070,1070
NSL=13,0,26,0,0,26 MS=1070,1070
NSL=13,26,0,26,26,0 MS=1070,1070
NSL=13,0,26,0,0,26 MS=1070,1070

NSL=11,24,0,24,24,0
NSL=12,0,25,0,0,25
NSL=12,25,0,25,25,25
NSL=12,0,25,25,25,0
NSL=12,25,0,0,0,25
NSL=11,0,24,24,24,24
NSL=10,23,0,23,23,0
NSL=10,0,23,0,0,23
NSL=10,23,0,23,23,23
NSL=10,0,23,23,23,0
NSL=8,21,0,21,21,0
NSL=9,0,22,0,0,22
NSL=9,22,0,22,22,22
NSL=8,0,12,12,12,0

NSL=1,0,14,0,14,14
NSL=2,0,15,0,15,15
NSL=2,0,15,0,15,15
NSL=1,0,14,0,14,14
NSL=4,0,17,0,17,17
NSL=5,18,0,18,18,18
NSL=6,0,19,19,0,0
NSL=6,0,19,0,19,19
NSL=5,18,0,18,18,18
NS1=4,0,17,17,0,0
NSL-4,0,17,0,17,17

MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070
MS=1070,1070

MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170

M=9 LP=-2,0



1814
1815
1816
} 1817
1818
1819
1820
1821
¥822
=873
1824
1825
| 1828
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1831
3
10
1832
833
1834
1835
1836
4837
1838
£E839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
§1859
1860
1861
11862
§1863
e

FES1
TS50
| uf A
1134
£¥35
£135
¥¥421
1142
1143
1145
1146
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T35S
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F163
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1320
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1141
1106
TE23
5 F S
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F3:22
TS0
1143
155
¥128
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RE=.2,
RE=.2,
RE=.2,
RE=0, .
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RE=.2, .
RE=.2, .

RE=.2,

RE=0, .
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RE=.
RE=.
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RE=.
RE=.
RE=.
RE=.
RE=.
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NSL=5»18 '@ 718 718 15
NSL=6,0,19,19,0,0
NSL=7,20,0,0,20, 20
NSE=6,0:19 1939 19
NSL=5,18,0,18;0;0
NSL=4,0,17,0,17,17
NSL=4,0,17,0,17,17
NSL:i=5,18,0,18,18,18
NSL=6,0,19,19,0,0
NSE=6,0 /19,0 ;29 ;29
NSL=5,18,0,18,18,18
NSE=4,0,17,17,0,0
NSL=2,0,15,0,35,15
NSE=2,0 ;1570 25 ; £5
NSL=1,0,14,0,14,14
NSL=1,0,14,0,14,14

NSL=8,0,21,0,21,21
NSL=9,22,0,22,22,22
NSL=9,0,22,22,0,0
NSL=8,12,0,0,12,12
NSL=10,0,23,0,23,23
NSL=10,23,0,;23, 23 23
NSL=10,0,23,23,0,0
NSL=10,23,0,0,23,23
NSL=11,0,24,0, 24,24
NST:=12,25,0,25,25,25
NSL=12,0,25,25,0,0
NSDL=12,25,0,0,25,25
NSL=12,0,25,25,25,25
NSL=11,24,0,24,0,0
NSL=13,0,26,0,26,26
NSL=~13,26,0,26,26,26
NSL=13,0,26,0,26,26
NSL=13,26,0,26,26,26
NSL=11,0,24,0,24,24
NSli=12,25.0,25, 25,25
NSL=12,0,25,25,0,0
NSL=12,25,0,0,25,25
NSL=3200 25 ;25 il Pl
NSL=11,24,0,24,0,0
NSi=10,0,23,0, 23,25
NSL=10,23,0,23,23,23
N81L=10,0,23,23,0,0
NSL=10,23,0,0,23,23
NSL=8,0,21,0,21,21
NSTi=9,00 2O r2 2 il 252
NSLi=9 ;0,22,22,0,0
NSEH=8,12,0,0,12 12

LP=3,0 MS=0,270

Ms=270,370 G=8,200,100,100,100,100

LP=3,0 MS=0,270

MS=270,370

MS=1130,1130

MS=1170,1170
MS=1170,1170

MS=1170,1170

M5=1170,1170
MS=1170,1170
MS=1170;31170
MS=1170,41170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,31170
MS=1170, 1170
MS=1170,1170
MS=1170,1170
MS=1170,1170

MS=1170,1170

MS=1170,1170

MS=1170,1170
MS=1170,1170

MS5=1170,41170
MS=1170,1170

M5=1170,1170

MS=1170,1170

MS=1170,1170

MS=1170,1170

MS=E3 7071170
MS=1170,1170

MS=%170;,13170

MS=1170,1170
MS=1170,1170

MS=1170,1170

MS=1170,1170

MS=1170,1170

MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=13170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170
MS=1170,1170

MS=370,470 G=2,200,100,100,100,100

LP=3,0

:P4/2 PERDESI
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1069 602 J02 MS=670,770 G=4,200,100,100,100,100
70 103 203 MS=0,270
270 203 303 MS=290 ,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100 :P4/2 PERDESI
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100 :P6 PERDESI
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100 :P3 PERDESI
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100 :P6 PERDESI
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270., 370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370;, 470: G=2, 200, 100, 100, 100, 100
MS=670, 770: G=4,200, 100, 1:00, 100, 1.00
LP=3,0 MS=0,270

MS=270, 370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

470 303 403
' 1070 603 703
71 104 204
| 271 204 304
R72 107 209
B272 207 307
472 307 407
1072 607 707
73 240 239
273 210 310
473 310 410
1073 610 710
¥4 = 120 3¢9
274 220 320
474 320 420
1074 620 720
¥5  det
275 221 321
475 321 421
1075 621 721
2% 142 338
D96 222 323
476 322 422
1076 622 722
" 21T 38
B2t 21T 31
be- 118 238
278 218 318
79 119 218
279 219 319
80 125 225
280 225 325
480 325 425
1080 625 725
81 126 226
281 226 326
481 326 426
1081 626 726
Bl ' i1t 3233
Ré2 427 32
482 327 427
1082 627 727
183 130 230
283 230 330
483 330 430
1083 630 730
8¢~ 131 232
284 231 331
484 331 431
1084 631 731
Bs. 231 233
285 232 332
485 332 432
1085 632 732
B - 133 235
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286 233 333
486 333 433
1086 633 733
87 134 234
1287 234 334
487 334 434
11087 634 734
88 135 235
288 235 335
488 335 435
1088 635 735
89 136 236
289 236 336
489 336 436
1089 636 736
90 137 233
290 237 337
490 337 437
1090 637 737
91 141 241
293 241 341
491 341 441
1091 641 741
92 142 242
292 242 342
492 342 442
1092 642 742
93 143 243
bo3i1:243 343
493 343 443
1093 643 743
94 150 250
294 250 350
95 139 239
295 239 339
96 151 251
296 251 351
97 146 246
297 246 346
497 346 446
1097 646 746
98 147 247
298 247 347
498 347 447
11098 647 747
99 148 248
299 248 348
499 348 448
1099 648 748
| 100 155 255
| 300 255 355
500 355 455
1100 655 755
101 158 258
| 301 258 358
501 358 458
1101 658 758
| 102 161 261

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100 :P5 PERDESI
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100 :P2 PERDESI
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100 :P5 PERDESI
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270
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S0 2
103
303
503
g 103
104
304
504
1104
105
305
106
306
107
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108
308
109
509
110
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i
S
12
312
13
B13

LOADS
C

2ok
162
262
362
662
163
263
363
663
164
264
105
205
132
i 5
§ e
295
160
260
106
206
f bt i B
213
154
254
199
259

361
262
362
462
762
263
363
463
763
264
364
205
305
212
312
2535
353
260
360
206
306
233
341
254
354
259
359
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MS=270,370 G=8,200,100,100,100,100
LP=3,0 MS=0,270

M8=270,370 g

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
MS=0,270

MS=270,370

MS=370,470 G=2,200,100,100,100,100
MS=670,770 G=4,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100
LP=3,0 MS=0,270

MS=270,370 G=8,200,100,100,100,100

C X YONUNDE ESDEGER STATIK HESAPTA KATLARIN

C
1170
1070
970
870
770
670
570
470
370
270
E

F=61 .

F=53
F=47

F=41.
F=35.

F=30
F=24
F=18
F=12
F=7.

662, 0
.038,0
.282,0
526,0
7709, 0
.014,0
.258,0
50250
.746,0
6180

Cc KUTLE MERKEZLERINE ETKIYEN YUKLER (ton)

L=6

C Y YONUNDE ESDEGER STATIK HESAPTA KATLARIN

C KUTLE MERKEZLERINE ETKIYEN YUKLER (ton)

I
1170
11070
1970
870
770
1670
570
470
370
270

F=0,
F=0,
F=0,
F=0,
F=0,
F=0,
F=0,
F=0,
F=0,
F=0,

61.006
52.384
46.699
41.014
35.349
29.644
29.959
18.274
12.588
7.524

L=7

P4/2 PERDESI

:P4/2 PERDESI
:P1 PERDESI
:P1 PERDESI
:P1 PERDESI
:P1 PERDESI
:P4/2 PERDESI
:P4/2 PERDESI
:P4/2 PERDESI

:P4/2 PERDESI




131

NNEMEBOOOO00O0OO0O00OOO0OO0C000CONNOONN

SPEC

A=0Q S=0.001429 B-6_.05
DINAR 1995 XYONU=EW YYONU=NS
A=Aci S=Spektrum Olcek faktdédrli D=Sb6énim orani
S=(1/7)*(1/100)

X b 4
S1 S2

.03000 330.69238 295.49805
.05000 348.18994 285.75073
.10000 388.97168 377.95044
.15000 502.48633 637.38574
.20000 733.52881 757.49463
25000 1356 .96509 848.17407
.30000 I283 514723 1041.46680
.35000 998.57300 1253.60400
.40000 693.65723 881.20093
.45000 803.34937 642.44580
.50000 654.93945 484.70825
.55000 555.60303 373 82453
.60000 516.44458 379.67065
.65000 558.08984 410.26392
.70000 535.29614 440.62280
.75000 406.34595 557.01050
.80000 483.49756 664.08643
.85000 476.42017 739.76245
.90000 503.92505 628.81592
.00000 595 .52905 344.02051
.25000 649.54492 199.87288
.50000 429.54785 227 .986939
.00000 412.00781 239.39584
.50000 213.58694 151.39667

ENVELOPE

1 C=l & 1.0

2 C=1.8.0.1.6

3 C=1.4,0,0,1.6

4 €=1.4,0,0,0,1.6

5 ) . 4,0,0,0,0,1.6

6 C=0,0,0,0,0,0,1,0 X YONUNDE ESDEGER STATIK HESAP

7 ©€=0,0,9,0,0,0,0,1 Y YONUNDE ESDEGER STATIK HESAP

B D=1 XYZ YONUNDE DINAMIK HESAP

B4 1 D=1

B0 €=1.0,1 D=1

11°C=40,0 1 D=3

12 C=1,0,0,0,1 D=1

3 €=1,050,0,0, 1 D=1

14 C=l,1 D:—l

15 C=1,0,1 D=-1

i6 C=1,0,0,1 D=-1

§7 C=1,0,0,0,1 D=-1

18 C=1,0,0,0,0,1 D=-1

SELECT

NT=5 ID=1 19 1 SW=1
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