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Kat adedi: 5

Kat ytiksekligi: Zemin kat: 3.5 m , Diger katlar: 2.8 m
Hareketli yiik: 3.5 kN/m*

D&geme kalinlii: 12 cm

Sap + Swva: 5 cm

I¢ duvarlar dolu, tam yiikseklikte: q = 2.5 kN/m"
Dis duvarlar dolu, 1 m yitkseklikte: q = 4.2 kKN/m®
Malzeme: B160 St I

Dis kirigler: 25x50

i¢ kirigler; 25x60

Deprem bolgesi:

a) Eskiden 1.derece, simdi 1.derece

b) Eskiden 2.derece, simdi 1.derece



SIMGELER

-Alan
-Beton alani
-Cekme donatist alam
-Basing donatisi alam
-Kesitte toplam boyuna
donat: alani
-Etriye gubugunun kesit
alani
-Kesitte toplam etriye
kesit alani
-Kiris tabla genisligi
-Kirig gévde genisligi
-Kirig gévde genisligi
-Beton simifi
-Etkili derinlik
-Pas pay1
-Elastisite modiili,
Deprem yiikii
-Beton elastisite modiilii
-Celik elastisite modiili
-Eksantiriklik
-Cekme donatist alani
-Basing donatis1 alan
-Beton karakteristik
basing dayanim
-Beton hesap basing
dayanimi
-Beton hesap ¢ekme
dayanimi
-Donat1 ¢eligi hesap
dayanimi
-Etriye hesap dayanimi
-Sabit yiik
-Diizgiin yay1h sabit
yukiin giddeti
-Yukseklik, toplam yapi
yiiksekligi
-Yikseklik, toplam kirig
yiiksekligi, kolon
derinligi, kat yiksekligi
-Dégeme kalinlit
-Atalet momenti

-Egilme momenti
-Hesap egilme momenti
-Moment tagima giicii
-Maksimum moment
-Normal kuvvet
-Hesap normal kuvveti
-Hareketli yiik
-Diizgiin yayil1 hareketli
yiikiin giddeti
-Donat1 aralifa
-Kesme kuvveti
-Hesap kesme kuvveti
-Kesme kuvveti tagima
gilicii
-Egik ¢atlamay: olusturan
kesme kuvveti
-Donati yiizdesi
-Cekme donatis1 orani
-Basing donatisi oram
-Toplam donat: yiizdesi
-Mekanik donat: yizdesi
-Beton emniyet gerilmesi

-Celik emniyet gerilmesi

-Itibari gerilme
-Beton kayma gerilmesi
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OzZET

Model binanmn statik hesab iki ayr: sekilde hesaplandi. Ik olarak 1975 Deprem
Yonetmeligi, TS-500/69 ve Elastik Teori kuliamildi. Daha sonra 1997 Deprem
Yonetmeligi, TS-500/84 ve Tagpima Giicli Yontemi kullamidi. 1997 Deprem
Yonetmeligi’ne gre egdefer deprem yiikii %56 daha fazla bulundu.Tasima Giicii
Yontemi ve 1997 Deprem YdnetmeliZi ile yapilan hesaplamalarda kiris mesnetlerinde ve
zemin kat kolonlarinda daha fazla donati bulundu. Elastik Teori ve 1975 Deprem
Yidnetmeligi ile yapilan hesaplamalarda kiris agikhklarinda ve birinci kattan itibaren
baslayan kolonlarda daha fazla donatiya rastlandi. 1997 Deprem Yonetmelifi’ne gore
kiriglerde ve kolon-kiris birlesim bdlgelerinde kesme giivenlifi saflandi. S1 ve S4
kolonlarmda, kolonlarin kiriglerden %20 daha giiclii olmas: kogulu saglandi. Bu kogul S2
kolonu icin x-x, S3 kolonu i¢in y-y deprem dogrultusunda saglanamad:, Zemin kat ve
birinci kat kolonlarmin devre disz kaldifn kabul edilerek, bu kolonlarda 10 cm
kalmhginda mantolama yapildi. Tasgmma Giici Yontemine gire ve 1997 Deprem
Yonetmeligi’ne gire tamiyicr sistem tekrar hesaplandi ve kolon domatilari bulundu.
Zemin katta kolon donati miktarmin minimum degere ¢ok yakin olduu goriildii.
Kolonlarin mantolanmasindan sonra, kolonlarin kiriglerden %20 daha giiclii olmas
kosulu biitiin kolonlarda saglands.



ABSTRACT

The model building’s structural analysis and design has been realized by using two
different ways. First, the model building’s structural analysis and design has been
calculated considering the 1975 earthquake regulation, TS-500/69 and elastic theory.
Then, it has been realized considering the 1997 earthquake regulation, TS-500/84 and
carrying capacity method. It has been found that the equivalent earthquake load is 56%
more by calculating with 1997 earthquake regulation. By using the carrying capacity
method and 1997 earthquake regulation, more reinforcement steels are found at the
beam supports and at the ground floor columns. By using elastic theory and 1975
earthquake regulation, more reinforcement steels are found at the beam spans and
columns beginning from the first storey . According to 1997 earthquake regulation,
shearing safety has been realized at the beams and column-beam union zones. At the S1
and S4 columns, the condition where the columns are 20% more strengthful than
beams, has been realized. This condition has not been realized for S2 column at the X-X
earthquake direction and for S3 column at the Y-Y earthquake direction. When the
ground floor and first storey are assumed to be cut out, 10 cm covering is made at these
columns. According to the carrying capacity method and 1997 earthquake regulation,
the structural system has been calculated and column reinforcement steels are found. It
has been seen that, the amount of column reinforcement steels is near to the minimum
level at the ground floor. After the columns have been covered, the condition where the
columns are 20% more strengthful than the beams, has been realized for all columns.
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OZET

Model binanin statik hesabr iki ayri gekilde hesaplandi. ilk olarak 1975 Deprem
Yonetmeligi, TS-500/69 ve Elastik Teori kullamildi. Daha sonra 1997 Deprem
Yonetmeligi, TS-500/84 ve Tagymma Giicii Yontemi kullanildi. 1997 Deprem
Yonetmeligi’ne gore egdeger deprem yiikii %56 daha fazla bulundu.Tagima Giicii
Yontemi ve 1997 Deprem Yodnetmeligi ile yapilan hesaplamalarda kiris mesnetlerinde ve
zemin kat kolonlarinda daha fazla donati bulundu. Elastik Teori ve 1975 Deprem
Yonetmeligi ile yapilan hesaplamalarda kiriy acikliklarinda ve birinci kattan itibaren
baslayan kolonlarda daha fazla donatiya rastlandi. 1997 Deprem Yonetmeli@i’ne gire
kiriglerde ve kolon-kiriy birlesim bdlgelerinde kesme giivenligi saglandi. S1 ve S4
kolonlarinda, kolenlarm kirislerden %20 daha giiclii olmasi kogulu saglandi. Bu kosul S2
kolonu i¢in x-x, S3 kolonu i¢in y-y deprem dogrultusunda saglanamadi. Zemin kat ve
birinci kat kolonlarimmn devre disi kaldify kabul edilerek, bu kolonlarda 10 cm
kahnh@inda mantolama yapildi. Tagpima Giicii Yontemine gire ve 1997 Deprem
Yinetmeligi’ne gire tastyicr sistem tekrar hesapland: ve kolon donatilari bulundu.
Zemin katta kolon donati miktarinin minimum de@ere c¢ok yakin oldufu goriildii.
Kolonlarin mantolanmasindan sonra, kolonlarin kiriglerden %20 daha giiclii olmas:
kosulu biitiin kolonlarda sagland:.



1. BOLUM

1.1 Giris

Bu boliimdeki hesaplar elastik teori 1975 yili deprem yonetmeligi ve TS-500/69 kullanilarak
yapildi. Deprem bélgesi birinci derece olarak kabul edildi.

1.2 KOLONLARIN ON BOYUTLANDIRILMASI

1.2.1 DOSEME YUKLERI

Betonarme plak agirlir: 0.12*25=3 kN/m?
Sap+Stva agrlig - §%0.22=1.1 kN/m?
Sabit yik agirlig cg=41 kN/m?
Hareketli yiikk afirthign 1 q=3.5 KN/m’
1.2.2 KOLONLARA GELEN YUKLER

S1 KOLONU
Sabit yiikler:
D101 désemesinden gelen yiikler: (3.8/2)*(3.8)/2*4.1=14.8 kN
Kiriglerden gelen yiikler : 0.25*(hyirig-hg)*25%(a/2+c/2)
= 0.25%(0.50-0.12)*25%(3.8/2+3.8/2)= 9.03 kN
Dis duvar agirh :4.2*1%(3.8/2+3.8/2)=15.96 kN
Kolon agirlig :=~ 10 kN

Toplam sabit yilkk: G=14.8+9.03+15.96+10= 49.79 kN

Toplam hareketli yitk: Q=qqss™*(a/2+c/2)=3.5%(3.8/2+3.8/2)=12.64 kN

P=G+Q=49.79+12.64=62.43 kKN

S1 kolonuna gelen yiikler Tablo-1 de gosterilmisgtir.

S2 KOLONU

Sabit yitkler:

D101 dégsemesinden gelen yiikler: (3.8/2)*(3.8)/2*4.1=14.8 kN

D102 dosemesinden gelen yiikler: (3.8/2)*(3.8)/2*4.1=14.8 kN

Kiriglerden gelen yiikler :0.25*%(0.50-0.12)*25*(3.8/2+3.8/2)
+0.25%(0.60-0.12)*25%(3.8/2)=14.73 kN

Dig duvar agirligy: 4.2*1*(3.8/2+3.8/2)=15.96 kN

I¢ duvar agarlign : 2.5%(3.8/2)%(2.8-0.6)=10.45 kN

Kolon agirlign  :=~ 10 kN

Toplam sabit yitk: G=14.8+14.8+14.73+15.96+10.45+10=80.74 kN



Hareketli yiikler:

D101 dosemesinden: 3.5%(3.8/2+3.8/2)=12.64 kN
D102 désemesinden: 3.5%(3.8/2+3.8/2)=12.64 kN
Toplam hareketli yiik: Q=12.64+12.64=25.28 kN
P=G+Q=80.74+25.28=106 kN

Sz kolonuna gelen yiikler Tablo-1.1 de gosterilmigtir.

KAT
KOLON S1 S2

G Q | GHQ Pd G Q G+Q Pd
4KAT | 49.79 | 12,64 62.43 | 89.93 | 80.74 | 25.28 | 106.02 | 153.484
4979 {12.64| 62.43 | 89.93 | 80.74 | 25.28 | 106.02 | 153.484
3.KAT | 49.79 |12.64| 62.43 | 89.93 | 80.74 | 25.28 ] 106.02 | 153.484
99.58 {25.28|124.86|179.86| 161.48 | 50.56 |212.04 | 306.968
2.KAT | 49.79 [12.64| 62.43 | 89.93 | 80.74 | 25.28 | 106.02 | 153.484
149.37137.92 | 187.29[269.79 | 242.22 | 75,84 |318.06 | 460.452
LKAT | 49.79 [12.64] 62.43 | 89.93 | 80.74 | 25.28 | 106.02 [ 153.484
199.16 | 50.56 | 249.72 | 359.72 ] 322.96 | 101.12 | 424.08 | 613.936
ZXAT | 49.79 | 12,64 62.43 | 89.93 | 80.74 | 25.28 | 106.02 | 153.484
248.95| 63.2 |312.15|449.65| 403.7 | 126.4 | 530.1 | 767.42

Tablo 1.1

KOLON S3 S4

G Q GHQ Pd G Q GHQ Pd
4. KAT | 80.74 | 2528 | 106.02| 153.484]135.8| 50.54 | 186.34| 270.984
80.74 | 25.28 | 106.02 | 153.484 | 135.8 | 50.54 | 186.34 | 270.984
3.KAT | 80.74 | 25.28 | 106.02 | 153.484 | 135.8| 50.54 | 186.34| 270.984
161.48 | 50.56 | 212.04 | 306.968 | 271.6 | 101.08 | 372.68 | 541.968
2. KAT | 80.74 | 25.28 | 106.02 | 153.484 [ 135.8 [ 50.54 | 186.34 | 270.984
242.22 | 75.84 |318.06 | 460.452 1407.4| 151.62 | 559.02 | 812.952
1.LKAT | 80.74 | 25.28 | 106.02 ] 153.484 | 135.8 ] 50.54 | 186.34 | 270.984
322.96|101.12[424.08 | 613.936 | 543.2 | 202.16 | 745.36 | 1083.936
ZKAT | 80.74 | 25.28 [ 106.02| 153,484 | 135.8 | 50.54 | 186.34 | 270.984
403.7 | 126.4 | 530.1 | 767.42 | 679 | 252.7 | 931.7 | 1354.92

Tablo 1.2
S3 KOLONU
S3 kolonuna gelen yikler S2 kolonu ile aymdir. Sonuglar Tablo-1.2 de gosterilmigtir.
S4 KOLONU
Sabit yiikler:
D101 désemesinden gelen yiikler: (3.8/2)*(3.8)/2*4.1=14.8 kN
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D102 dosemesinden gelen yiikler: (3.8/2)*%(3.8)/2*4.1=14.8 kN
D103 dosemesinden gelen yiikler: (3.8/2)*(3.8)/2*4.1=14.8 kN
D104 désemesinden gelen yikler: (3.8/2)*(3.8)/2*%4.1=14.8 kN

Kirislerden gelen yiikler : 0.25%(0.60-0.12)*25%(3.8/2+3.8/2+3.8/2+3.8/2)=22.8 kN
I¢ duvar agirlig : 2.5%(3.8/2+3.8/2+3.8/2+3.8/2)*(2.8-0.6)=41 .8 kN

Kolon agirhigy ‘12 kN

Toplam sabit yiik: G=14.8%4+22.8+41.8+12=135.8 kN

Hareketli yiikler:

D101 désemesinden: 3.5%(3.8/2+3.8/2)=12.64 kN

D102 désemesinden: 3.5%(3.8/2+3.8/2)=12.64 kN

D103 dogemesinden: 3.5%(3.8/2+3.8/2)=12.64 kN

D104 désemesinden: 3.5%(3.8/2+3.8/2)=12.64 kN

Toplam hareketli yiikk: Q=12.64*4=50.54 kN

P=G+Q=135.8+50.54=186.34 kN

S4 kolonuna gelen yiikler Tablo-1.2 de gdsterilmistir.

1.2.3 KOLON BOYUTLARI

Kolonlarda 6n boyutlandirma yapilirken minimum donati miktar1 gézoniine alinarak

1 =F/Fy=0.01 alinds. Cizelge 1’den B.C.1, B160 ve p =0.01 igin 6;=56 kg/cm’ bulunur. (*)

KAT |KOLON|P=G+Q | F./F} | o, itibari | Fb=P/o, | SecilenBoyut | SecilenBoyut | SecilenAlan
NO NO (Kg) Gerilme X(cm) Y(cm) (cm?)
S1 6243 |o0o010| 56 111.5 25 25 625
S2 10602 [0.010] 56 189.3 25 40 1000
4KAT| S3 10602 |0.010{ 56 189.3 40 25 1000
S4 18634 |0.010] 56 332.8 35 35 1225
S1 12486 [0.010] 56 223.0 30 30 900
S2 21204 |0.010] 56 378.6 30 40 1200
3KAT| S3 21204 |0.010] 56 378.6 40 30 1200
S4 37268 10010 56 665.5 40 40 1600
S1 18729 |0.010] 56 334.4 35 35 1225
S2 31806 |0.010] 56 568.0 30 45 1350
2KAT| S3 31806 {0.010] 56 568.0 45 30 1350
S4 55902 |0.010] 56 998.3 45 45 2025
S1 24972 {0.010] 56 4459 35 35 1225
S2 42408 [0.010] 56 757.3 30 50 1500
1.LKAT| S3 42408 |0.010] 56 757.3 50 30 1500
S4 74536 [0.010] 56 1331.0 50 50 2500
S1 31215 |0.010] 56 557.4 35 35 1225
S2 53010 |[0.010] 56 946.6 30 50 1500
ZKAT| S3 53010 {0.010] 56 946.6 50 30 1500
S4 93170 |0.010] 56 1663.8 50 50 2500

Tablo 1.3

(*) Sabis, T., (1970), Betonarme Yapilar, Istanbul



1.3 CERCEVE HESABI

1.3.1 Désemelerden Kirislere Aktarilan Yiikler
Désemelerden gelen yiikler esdeger yilke doniigtiruldi.
K101 ve K102 Kirisleri

P*[1/2 P*1s/3
/fﬁ\ = 4
— yVVvVVvVvy

{ 38m | | 38m
] I I i
K103 ve K104 Kirisleri
“li/2)* *1u/3)*
P e
— VVVVVY
| : f L

1.3.2 K101 ve K102 Kirislerinin Yiik Analizi
Sabit Yikler

Kirig agirhgn = : by*h*yy=0.25%0.50%25=3.125 kN/m
Dis duvar agirhgn: ygyy*h=4.2*1=4.2 kN/m

Déseme agirhift : gass*h/3= 4.1*3.8/3=5.193 kN/m
Hareketli Yukler

D101 dogemesinden: qqss*l/3= 3.5*3.8/3=4.43 kKN/m

Ankastlerik Momentlerinin Bulunmasi

G=12.52 kN/'m
— " Q=4.43 kN/m

itimji

P1=1.4*G+1.6*Q=1.4*12.52+1.6%4.43= 24.62 kN/m
Pr=G+Q=12.52+4.43= 16.95 kN/m
P3=0.9*G=0.9*12.52= 11.27 kN/m

Mij= g*1*/12 Mi(G)=12..52*3.8%/12=15.06 kNm



Mi(G)= 15.06 kNm
Mi(P1)=29.63 kNm
Mi(P2)= 20.40 kNm
Mi(Ps)= 13.56 kNm

5
Mj(G)=-15.06 kNm
Mj(P1)=-29.63 kNm
Mj(P2)=-20.40 kNm
Mj(P3)=-13.56 kNm

1.3.3 K103 ve K104 Kiriglerinin Yiik Analizi
Sabit Yukler

Kirig agirh@t ;b *h*y,=0.25%0.60%25=3.75 kKN/m

I¢ duvar agithgr : v, *h=2.5%(2.8-0.6)= 5.5 kN/m

Dogsemelerden gelen agirlik : (ggo5™1i/3)*2= (4.1*3.8/3)*2=10.39 kKN/m
Hareketli Yikler

D101 ve D102 désemelerinden: (qgoeg*li/3)*2=(3.5%3.8/3)*2=8.67 kN/m

Ankastlerik Momentlerinin Bulunmasi

G=19.64 kN/m
" Q=8.67 kN/m

VY,

} 38m JI

Pi=1.4*G+1.6*Q = 1.4*19.64+1.6*8.67= 41.37 kN/m
P2=G+Q = 19.64+8.67=28.31 kN/m
P3=0.9*G = 0.9*%19.64= 17.68 kN/m

Mij= q*1¥/12 Mi(G)=19.64*3.8%/12=23.63 kNm

Mi(G)=23.63 kNm
Mi(pi)=49.78 kNm
Mi(P2)=34.07 kNm
Mi(P3)=21.27 kNm

Mj(G)=-23.63 kNm
Mj(Pi)=-49.78 kNm
Mj(P2)=-34.07 kNm
Mj(ps)=-21.27 kNm

1.3.4 Kolon Atalet Momentlerinin Hesabi

Zemin kat ve 1.katta

S1 kolonu: Ir= b*h/12= 3.5%3.5%/12= 12.505 dm*

Sz kolonu: Ii= b*h>/12=5%3%12=11.25 dm"*

S3 kolonu: Ii= b*h/12=3*5°/12= 3125 dm*

S4 kolonu: I= b*h>/12= 5%53/12= 52.083 dm*



1.3.5 Kiriy Atalet Momentlerinin Hesabi

K101 ve K102 kirigleri
48 cm

l 12cm

38cm

50 cm

|25 I23cm l

TS 500/69 da simetrik olmayan kesitlerde;

b=25+a/[2*(1+25%(a/s)")”*] olarak verilmistir. Buna gore
b=25+355/[2%(1+25%(355/228)%)"*|= 47.6 = 48 cm

Ye= (48*50*50/2-38%23%38/2)/(48*50-38*23)= 28.43 cm

I= 0.25%0.50°/12+0.25%0.50*(0.50/2-0.2843)7+0.23*0.12%/12+0.12%0.23%(0.2157-0.12/2)
1=3.453*10" m* = 34.53 dm*

K103 ve K104 kirigleri

b=70 cm

1A

j 12 cm

h=60 ¢
48 cm

I 22.5cm|25 l 22.5011:1I

TS 500/69 da simetrik olmayan kesitlerde;

2,172

b=25+a/[1+25%(a/s)" ]~ olarak verilmigtir. Buna gore

b= 25+355/[1+25%(355/228)* 1 =70 cm
Yg = (70*60*60/2-2*48*22. 5%48/2)/(70*60-2*48*22.5)= 36.35 cm
I=0.25%0.60°/12+0.25%0.60*(0.60/2-0.3635)°+0.45*0.12°/12+0.45%0.12%(0.2365-0.12/2)°

1=6.852*10> m*=68.52 dm*
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1.3.6 ZEMIN KAT VE 1.LKATTA A-A AKSININ CROSS METODU iLE DUSEY
YUKLERE GORE HESABI

E G [ K

28m
T K101 T Ki02 T K10t _l_ |
1 1 il_ j, {
35m |
F J L

I
1

38m

St 52 S2 St l[

{  37%m I 38m i 375m | Iﬂ

I 1 ] 1

35/2-25/2=5 om

Dagitma Sayilan
1a8=(34.53/3.75)/(34.53/3.75+12.505/3.5+12.505/2.8)=0.534 IAB= IDC
1ae=(12.505/2.8)/(34.53/3.75+12.505/3.5+12.505/2.8)=0.259 TAE= IDK
1ar=(12.505/3.5)/(34.53/3.75+12.505/3.5+12.505/2.8)=0.207 FAF= TDL

rea=(34.53/3.75)/(34.53/3.75+34.53/3.8+11.25/3.5+11.25/2.8)=0.361  rsa= rcp
t8c=(34.53/3.8)/(34.53/3.75+34.53/3.8+11.25/3.5+11.25/2.8)=0.356  tac=rcs
rsc=(11.25/2.8)/(34.53/3.75+34.53/3.8+11.25/3.5+11.25/2.8)=0.157  mo=ra
ror=(11.25/3.5)/(34.53/3.75+34.53/3.8+11.25/3.5+11.25/2.8)=0.126  row=rcs

Elverigsiz Yiiklemeler

Moment Kesme kuvveti
L P I G l P ]
Y.N.1 N > T3 71 Xiz, M1 Viz
P P G
yN2 | } } ~ X, Xz Va,Va
L G I P I G i
YN3 | { | 4 M

Sonuglar Tablo 1.4 de gosterilmistir.
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A-A AKSININ CROSS METODUYLA COZUMU

YUKLEME NO:1 P,G,P

A

A-E

A-F

A-B

B-A

B-G

B-H

B-C

C-B

C-1

CJ

C-D

D-C

D-K

D-L

0.259

0.207

0.534

0.361

0.157

0.126

0.356

0.356

0.157

0.126

0.361

0.534

0.259

0.207

204

-20.4

15.06

-15.06

20.4

-20.4

-5.284

-0.504

-0.085

-0.055

-0.007

-4.223

-0.403

-0.068

-0.044

-0.005

-10.894

1.947
-1.040
0.327
-0.175
0.212
-0.113
0.026
-0.014

-5.447
3.894
-0.520
0.654
-0.087
0.425
-0.057
0.053

1.694

0.285

0.185

0.023

1.359

0.228

0.148

0.018

3.840
-1.292
0.645
-1.089
0419
-0.090
0.052

1.920
-2.585
0.323
-2.178
0.209
-0.180
0.026
-0.018

-1.140

-0.961

-0.079

-0.008

-0.915

-0.771

-0.064

-0.006

-2.621
5.797
-2.209
0.295
-0.182
0.024
-0.018

-1.310
11.593
-1.105
0.590
-0.091
0.049
-0.009
0.005

5.623

0.286

0.024

0.002

4.494

0.229

0.019

0.002

-5.934

-4.743

10.677

-21.485

2.186

1.754

17.545

-17.542

-2.188

-1.756 21.486

~10.678

5.935

4.743

YUKLEME NO:2 P,P,G

A

A-E

A-F

A-B

B-A

B-G

B-H

B-C

C-B

C1

C-J

C-D

D-C

D-K

D-L

0.259

0.207

0.534

0.361

0.157

0.126

0.356

0.356

0.157

0.126

0.361

0.534

0.259

0.207

204

-20.4

20.4

-20.4

15.06

-15.06

-5.284

-0.255

0.024

-0.030

-0.004

-4.223

-0.204

0.019

-0.024

-0.003

-10.894

0.983
-0.525
-0.093
0.050
0.115
-0.061
0.015
-0.008

-5.447
1.966
-0.263
-0.186
0.025
0.230
-0.031
0.030
-0.004

0.855

0.686

-0.081 -0.065

0.100

0.013

0.080

0.010

1.939
0.778
-0.183
-0.662
0.227
-0.052
0.029
-0.005

0.970
1.556
-0.092
-1.324
0.113
-0.104
0.015
-0.010

0.686

-0.584

-0.046 -0.037

-0.005

0.551

-0.469

-0.004

1.578
3.810
-1.342
0.179
-0.106
0.014
-0.010

0.789
7.621
-0.671
0.358
~0.053
0.028
-0.005
0.003

3.696

0.174

0.014

0.001

2.954

0.139

0.011

0.001

-5.548

-4.434

9.982

-24.079 0.887 0.712

22471

-19.276

0.052

0.042

19.183

-6.990

3.885

3.105

YUKLEME NO:3 G,P,G

A

A-E

A-F

A-B

B-A

B-G

B-H

B-C

C-B

C-1

C-J

C-D

D-C

D-K

D-L

0.259

0.207

0.534

0.361

0.157

0.126

0.356

0.356

0.157

0.126

0.361

0.534

0.259

0.207

15.06

-15.06

204

-20.4

15.06

-15.06

-3.901

0.062

0.049

-0.027

-0.004

-3.117

0.049

0.039

-0.022

-0.003

-8.042
-0.238
0.127
-0.191
0.102
0.105
-0.056
0.014
-0.007

-4.021
-0.476
0.064
-0.381
0.051

0.211

-0.028
0.028
-0.004

-0.207 -0.166

-0.166 -0.133

0.092

0.012

0.074

0.010

-0.470
0.992
-0.376
-0.634
0.208
-0.049
0.027
-0.005

-0.235
1.985
-0.188
-1.269
0.104
-0.098
0.014
-0.010

0.875

-0.560

-0.043

-0.004

0.702

-0.449

-0.035

-0.003

2.012
3.752
-1.287
0.172
-0.100
0.013
-0.010

1.006
7.505
-0.643
0.344
-0.050
0.027
-0.005
0.003

3.640

0.167

0.013

0.001

2.909

0.133

0.010

0.001

-3.820

-3.053

6.874

-19.617 -0.269 -0.216 20.094

-20.097 0.268 0.215

19.614

-6.874

3.821

3.054

Tablo 1.4
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1.3.7 ZEMIN KAT VE 1.LKATTA B-B AKSININ CROSS METODU iLE DUSEY

YUKLERE GORE HESABI

I

K104 _]— K103

K103

j—

f
1 1 1N —

38m

g'—E——“’ﬁ—l )

E
28m I
35m
F
S3 S4 S3

i
I
3675m 38m i 3675m lj

-

50/2-25/2=12.5 cm

Dagitma Sayilan
rap=(68.52/3.675)/(68.52/3.675+31.25/3.5+31.25/2.8)=0.481
rae=(31.25/2.8)/(68.52/3.675+31.25/3.5+31.25/2.8)=0.288
rar=(31.25/3.5)/(68.52/3.675+31.25/3.5+31.25/2.8)=0.231
18a=(68.52/3.675)/(68.52/3.675+68.52/3.8+52.083/3.5+52.083/2.8)=0.266
rsc=(68.52/3.8)/(68.52/3.675+68.52/3.8+52.083/3.5+52.083/2.8)=0.257
186=(52.083/2.8)/(68.52/3.675+68.52/3.8+52.083/3.5+52.083/2.8)=0.265
ree=(52.083/3.5)/(68.52/3.675+68.52/3.8+52.083/3.5+52.083/2.8)=0.212
Sonuglar Tablo 1.5°de gosterilmigtir.

TAB= IDC

TAE= IDK

TAF= IDL

IBA= ICD

BC= ICB

IBG= ICI

I'BH= IC)
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B-B AKSININ CROSS METODUYLA COZUMU

YUKLEME NO:1 P,G,P

A

A-E

A-F | A-B

B-A

B-G | B-H

B-C

C-B

CI | CJ

C-D

D-C

D-K

D-L

0.288

0.231 0.481

0.266

0.26510.212

0.257

0.257

0.265]0.212

0.266

0.481

0.288

0.231

34.07

-34.07

23.63

-23.63

34.07

-34.07

-9.812

-0.714

-0.086

-0.047

-0.004

-7.870 -16.388
2478
-1.192
0.299
-0.144
0.162
-0.078
0.013
-0.006

-0.572

-0.069

-0.037

-0.003

-8.194
4.957
-0.596
0.597
-0.072
0.323

-0.039
0.025

4.938 3.950

0.595 0.476
0.322 0.257

0.025 0.020

4.789
-1.649
0.577
-1.143
0312
-0.057
0.025

2394
-3.298
0.289
-2.285
0.156
-0.113
0.012
-0.007

-3.401 -2.721

-2.357 -1.885

-0.117 -0.093

-0.007 -0.006

-3.414
8.604
-2.366
0.284
-0.117
0.014
-0.007

-1.707
17.209
-1.183
0.569
-0.059
0.028
-0.004
0.002

10.304

0.341

0.017

0.001

8.264

0.273

0.014

0.001

-10.662

-8.552 19.214

-37.068

5.880 4.704

26.484

-26.483

-5.881 -4.705

37.069

-19.214

10.662

8.552

YUKLEME NO:2 P,P,G

A

A-E

A-F | A-B

B-A

B-G | B-H

B-C

C-B

Cl | CJ

C-D

D-C

D-K

D-L

0.288

0.231] 0.481

0.266

0.265]0.212

0.257

0.257

0.265]0.212

0.266

0.481

0.288

0.231

34.07

-34.07

34.07

-34.07

23.63

-23.63

-9.812

-0.314

0.036

-0.025

-0.002

-7.870 -16.388
1.090
-0.524
-0.126
0.060
0.086
-0.041
0.007
-0.003

-0.252

0.029

-0.020

-0.002

-8.194
2.180
-0.262
-0.251
0.030
0.172
-0.021
0.014
-0.002

2171 1737

~-0.250 -0.200

0.17t 0.137

0.014 0.011

2.106
1.206
-0.243
-0.676
0.166
-0.032
0.014
-0.002

1.053
2412
-0.121
-1.352
0.083
-0.065
0.007
-0.004

2.488 1.990

-1.394 -1.115

-0.067 -0.053

-0.004 -0.003

2.497
5.383
-1.400
0.168
-0.067
0.008
-0.004

1.248

10.766
-0.700
0.337
-0.033
0.016
-0.002
0.001

6.446

0.202

0.010

0.001

5.170

0.162

0.008

0.000

-10.117

-8.114 18.231

-40.404

2.106 1.685

36.609

-32.057

1.023 0.818

30.216

-11.998

6.658

5.340

YUKLEME NO:3 G,P,G

A-E

A-F | A-B

B-A

B-H

B-C

C-B

Cl | CJ

C-D

D-C

D-K

D-L

0.288

0.231{ 0.481

0.266

0.26510.212

0.257

0.257

0.26510.212

0.266

0.481

0.288

0.231

23.63

-23.63

34.07

-34.07

23.63

-23.63

-6.805

0.182

0.060

-0.023

-0.002

-5.459 -11.366
-0.633
0.146 0304
-0.209
0.101
0.081
-0.039
0.007
-0.003

0.048

-0.019

-0.002

-5.683
-1.265
0.152
-0.418
0.050
0.162
-0.019
0.013
-0.002

-1.261 -1.008

-0.417 -0.333

0.161 0.129

0.013 0011

-1.223
1.420
-0.404
-0.659
0.156
-0.031
0.013
-0.002

-0.611
2.840
-0.202
-1.318
0.078
-0.062
0.007
-0.004

2,929 2343

-1.359 -1.087

-0.064 -0.051

-0.004 -0.003

2.940
5.330
~1.364
0.164
-0.064
0.008
-0.004

1.470
10.659
-0.682
0.328
-0.032
0.015
-0.002
0.001

6.382

0.196

0.009

0.001

5.119
0.158
0.007

0.000

-6.588

-5.284 11.873

-30.640 -1.503 -1.202 33.341

-33.342

1.502 1.201

30.639

-11.873

6.588

5.284

Tablo 1.5
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1.4 1975 YILI DEPREM YONETMELIGINE GORE DEPREM HESABI
Deprem bolgesi:1.derece

Yapinin kullanim amacu:is yeri

Zemin sinifi; Zemin I[11-b olarak segildi.

1.4.1 Bir kattan gelen toplam yiik

Kolon | Gi (kN) | Qi (kN)

S1 49.79 12.64

S2 80.74 25.28

S3 80.74 25.28

S4 135.8 50.54

Wi=Gi+n*Qi n=0.30 Is yeri yiik azaltma katsayist
Wi=4*49.79+4*80.74+4%80.74-+4%135.8+0.30*(4%12.64+4%25.28+4*25.28+4*50.54)
Wi=1526 kN

Bina toplam agirli$1:5%1526=7630 kN

Bina yitksekligi: H=3.5+4%2.8=14.7 m

Bina genisligi:D=3.8*3+0.25=11.65 m
H/D=14.7/11.65=1.26 < 3 oldugundan Fi=0 alinabilir.
1.4.2 Toplam Yatay Yiik Hesab

F=C*W

C=Co*K*S*]

W:Bina toplam agirhg

Co:Deprem bolge katsayisi

K:Yap tipi katsayist

S:Yap1 dinamik katsayisi (Spektrum katsayisi)

Birinci derece deprem bélgesi igin Co=0.10

K=0.80 [=1

S=1/(0.8+T+To)

T=0.09*H/(D)"2 =0.09*14.7/(11.65) ?=0.39
T=(0.07-0.10)*N N: Bina temel diizeyi iistiindeki kat adedidir.
T=0.10*5=0.50

To=0.60 (Zemin III-b igin)

S=1/(0.8+0.5-0.6)=1.43>1 oldugundan S=1 segilir.
C=Co*K*S$*I=0.10*0.80*1*1=0.08
F=C*W=0.08%7630=610.4 kN



1.4.3 Kolon Atalet Momentleri Ve kc Degerleri

Zemin kat

S1 kolonu: Ie=3.5*3.5%/12=12.505 dm"*
S2 kolonu: Ic=5*33/ 12=11.25 dm4

S3 kolonu: Ic=3*5/12=31.25 dm”*

S kolonu: Ie=5*5/12=52.083 dm"

1. kat

S1 kolonu: Ic=3.5*3.5/12=12.505 dm"’
S2 kolonu: Ie=5*3*/12=11.25 dm*

S3 kolonu: Ic=3*5>/12=31.25 dm”

S4 kolonu: Ie=5*5"/12=52.083 dm"

2. kat

St kolonu: Ic=3.5*3.5%/12=12.505 dm"*

S2 kolonu: Ie=4.5*3%/12=10.125 dm*
S3 kolonu: Ic=3*4.5°/12=22.781 dm*

S4 kolonu: Ic=4.5*4.5°/12=34.17 dm*
3. kat

St kolonu: Ic=3*3*/12=6.75 dm*

S2 kolonu: Ie=4*3*/12=9 dm*

S3 kolonu: Ic=3*4/12=16 dm*

S kolonu: Ic=4*4/12=21.333 dm"
4. kat

S1 kolonu: Ic=2.5%2.5%/12=3.255 dm*

S2 kolonu: Ie=4*2.5/12=5.208 dm*

S3 kolonu: Ic=2.5*4°/12=13.333 dm*
S4 kolonu: Ic=3.5%3.5%/12=12.505 dm”
Kiriy k Degerleri

ke=LL=12.505/3.5=3.573 dm*/m
ke=I/L=11.25/3.5=3.214 dm"/m
ke=1/L=31.25/3.5=8.929 dm*/m
ke=1/1=52.083/3.5=14.881 dm*/m

ke=I/L=12.505/2.8~4.466 dm"/m
ke=U/L=11.25/2.8=4.018 dm"/m

ke=V/L=31.25/2.8=11.161 dm*/m
ke=I/L=52.083/2.8=18.601 dm*/m

ke=I/L=12.505/2.8=4.466 dm"/m
ke=I/L=10.125/2.8=3.616 dm"/m
ke=1/L=22.781/2.8=8.136 dm"/m
kc=1/L=34.17/2.8=12.204 dm*/m

ke=1/L=6.75/2.8=2.411 dm*m
ke=I/L=9/2.8=3.214 dm*/m
ke=1/L=16/2.8=5.714 dm*/m
ke=I/L=21.333/2.8=7.619 dm"/m

ke=1/L=3.255/2.8=1.162 dm*/m
ke=/L=5.208/2.8=1.86 dm*/m

ke=I/L=13.333/2.8=4.762 dm*/m
ke=1/L~=12.505/2.8=4.466 dm"/m

K101 veK 102 kirigleri: k=1/L~=34.53/3.8=9.087 dm*/m

K103 veK104 kirigleri: k=I/L=68.52/3.8=18.032 dm*/m
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ki k2
ke
k3 ka
Normal katlarda:
k=(k;+ ko+ k3+ kg)/ 2k,  a=k/(2+k) D=a*k,
Zemin katta:
k3=k4=0 k=(kj+ ko)k, a=(0.5+k)/(2+k) D=a*k,
Bulunan sonuglar Tablo 1.6’da gosterilmigtir.
KAT | Kolon! Kolon S. ke ki K2 k3 k4 k a Di zD
S1 4 1.162 9.087 9.087 | 7.820{0.79610.925
S2 4 1.86 | 9.087 | 9.087 | 9.087 | 9.087 {9.771!0.830} 1.544
4KAT| S3 4 4.762 18.032 18.03213.787(0.654]3.116 | 36.660
S4 4 4466 |18.03218.032]18.032}18.0328.075(0.801 |3.579
Si 4 2.411 9.087 9.087 13.769]0.653]1.575
S2 4 3.214 | 9.087 | 9.087 | 9.087 | 9.087 }5.655|0.73912.374
3.KAT S3 4 5.714 18.032 18.032 | 3.156|0.612]3.497 | 51.211
S4 4 7619 |18.032118.0321{18.032|18.0324.733{0.703 | 5.356
S1 4 4.466 9.087 0.087 | 2.035]10.504{2.252
S2 4 3.616 | 9.087 | 9.087 | 9.087 | 9.087 |5.026{0.715}2.587
2.KAT S3 4 8.136 18.032 18.0322.216[0.526 1 4.277 ] 65.575
S4 4 12.204 |1 18.032 18.032 1 18.032 | 18.03212.955]0.596| 7.278
S1 4 4.466 9.087 9.087 |2.03510.504(2.252
S2 4 4.018 | 9.087 | 9.087 | 9.087 | 9.087 {4.523|0.6932.786
1.LKAT S3 4 11.161 18.032 18.03211.616|0.447 | 4.987176.726
S4 4 18.601 ] 18.032] 18.032|18.032[18.03211.939]0.492]9.156
S1 4 3.573 9.087 2.54310.670{2.393
S2 4 3.214 | 9.087 | 9.087 5.65510.804 | 2.584
Z.KAT| S3 4 8.929 18.032 2.019]0.62715.597181.637
S4 4 14.881 | 18.032{ 18.032 2.42310.661[9.835
Tablo 1.6

Katlara gelen toplam kesme kuvveti Tablo 1.7’ de gdsterilmigtir.

Kat | Wi (kN) | Hi (m) | Wi*Hi { F/CWiHi) | Fi ZVim
4K | 1526 14.7 122432.2]0.008791209 | 197.21 | 197.21
3K 1526 11.9 |18159.4]0.008791209 | 159.64 | 356.85
2K | 1526 9.1 |13886.6|0.008791209 | 122.08 | 478.93
IK | 1526 6.3 | 9613.8 | 0.008791209 | 84.52 | 563.45
ZK | 1526 35 5341 |0.008791209] 46.95 610.40|

69433
Tablo 1.7
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Kolonlarda meydana gelen deprem momentleri Tablo 1.8°de gosterilmisgtir.

KAT |Kolon| k [D/SED|[EZ Vil Vij | yo | ¥ |1y | h | My Mn_st_
S1 17.820{0.0252 498 1045{045)|0.55]|28! 6.27 | 7.67
S2 [9.771]0.0421 831 1045/0451055]/2.8| 1047 | 12.79

4KAT | S3 |3.787]/0.08501197.21[16.76{0.45[0.45)|0.55]2.8( 21.12 | 25.81
S4 |8.075(0.0976 19.2610.45]0.45/0.55(2.8} 24.26 | 29.65
S1 13.7690.0308 10.98(0.50]0.50]0.50 (2.8 1537 | 15.37
S2  [5.655[0.0464 16.5410.500.50]0.50 /2.8 23.16 | 23.16

3.KAT | S3 |3.156]0.0683|356.85]24.37{0.50/0.50/0.50]|28 34.12 | 34.12
S4 14.733[0.1046 37.3210.50]0.50{0.50] 28| 52.25 | 52.25
S1 12.035]0.0343 16.45]10.500.50{0.50|2.8} 23.03 | 23.03
S2 15.026]0.0394 18.8910.500.50{0.50 (2.8 26.45 [ 26.45

2KAT | S3 ]2216)0.0652]478.93{31.24/0.50]0.50(0.50]2.8 43.73 | 43.73
S4 [2.955]/0.1110 53.1610.5010.50[0.50{2.8) 74.42 | 74.42
S1 12.035[0.0294 16.5410.5010.5010.50 (2.8} 23.15 | 23.15
S2  14.52310.0363 20.4610.5010.5010.50]2.81 28.64 | 28.64

LKAT | S3 [1.616/0.0650|563.45{36.62]0.50{0.50|0.50|2.8] 51.27 | 51.27
S4 11.939]0.1193 67.2410.50]0.50]0.50{2.8] 94.13 | 94.13
St 12.5430.0293 17.8910.6010.60{0.40 3.5 37.58 | 25.05
S2 |5.655(0.0317 19.3210.55]0.55/0.45[3.5} 37.19 | 30.43

ZKAT| S3 12.019]0.0686|610.40{41.850.60{0.60(0.40[3.5| 87.88 | 58.59
S4 12.423(0.1205 73.5410.60}0.60{0.40|3.5)154.42|102.95

Tablo 1.8

1.5 MAKSIMUM KESIT TESIRLERI
1.5.1 A-A AKSI MAKSIMUM KESIT TESIRLERI

Yiikleme No:1 P,G,P

A\

A

10.68 P=16.95 kN/m 21.49
K101 3
{ 3.75m i
1
+VAB
Yiikleme No:2 P,P,G
9.98 P=16.95 kN/m 24.08

3.75m

\ Wd

?VBA

Vas*3.75-10.68+21.49-16.95%3.75%/2=0
Vas=28.9 kN

x=28.9/16.95=1.705 m

maxMi1=28.9*%1.705-10.68-16.95%1 .7052/2
maxMi=13.96 kNm

VBa*3.75-24.08+9.98-16.95%3.75%/2=0
Vea=35.54 kN



2247 P=16.95 KN/m 19.28
XB K102 Xc
| |

3.8m

f 1
Vsc

Yiikleme No:3 G,P,G

20.09 P=16.95 kN/m 20.09
XB K102 Xe
1 3.8m |

fVBc fVCB

15

Vic*3.8-22.47+19.28-16.95%3.82/2=0
Vec=33.04 kN

Vee= Vc=16.95%3.8/2=32.2 kN
maxM2=32.2*1.9-20.09-16.95*1.92/2=0
maxM>=10.5 kNm

A-A Aks1 Maxsimum Kesit Tesiri Diyagramlan

-
20.47 ® s
/\* / maxM (kNm)

4 1

.04 .
28.9 » \ g \
\ + +
+ maxV (kN)

1.5.2 B-B AKSI MAKSIMUM KESIT TESIRLERI

Yiikleme No:1 P,G,P

19.21 _P=28.31kN/m 37.07
< Ki3 &
[ 3675m

he

Vas*3.675-19.21+37.07*3.6752/2=0

Vas=47.16 kKN
x=47.16/28.31=1.666 m

maxMi=47.16%1.666-19.21-28.31*1.666%/2
maxM1=20.07 kNm



Yiikleme No:2 P,P,G

18.23 P=28.31 kN/m 40.4
- K103 B
1 3.675m ]

| 1
Vsa

36.61 P=2831kN/m 32.06
£ K104 2
! 3.8m |

+ 1
VB

Yiikleme No:3 G,P,.G

3334 P=28.31kN/m 33.34
XB K104 ic
i 3.8m |

fVBC fVCB

16

VBa*3.675-40.4+18.23-28.31*3 .6752/2=0
Vea=58.05 kN

Vic*3.8-36.61+32.06-28.31%3.8%/2=0
Vec=54.99 kN

Vec= Vce=28.31%*3.8/2=53.79 kN
maxMz=53.79*l.9-33.34—28.31*1.92/2=0
maxM>=17.76 kNm

B-B Aks1 Maxsimum Kesit Tesiri Diyagramlan

/_ : 19.21
- maxM (kNm)

\ 58.05

47'“\ " \ -
. + +
maxV (kN)

\ 54.99 47.16

4 4
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1.5.3 ZEMIN KAT KIRISLERINDE DUSEY YUOKLERDEN MEYDANA GELEN
MOMENT VE KESME KUVVETi DUZELTMELERI

A-A Aksi Duzeltmeleri

Moment Diizeltmeleri: Ax=V*a/3 -Xd=-X’+tAx a<0.175*L

S1 kolonu: Ax=28.9%0.35/3=3.37 kNm

X’AB=-10.68+3.37=-7.31 kNm

a=35 cm < 0.175*375=65 cm

S2 kolonu sol ucu: Ax=35.54*0.30/3=3.55 kNm

X’Ba=-24.08+3.55=-20.53 kNm

S2 kolonu sag ucu: Ax=33.04%0.30/3=3.3 kNm

X’Bc=-20.47+3.3=-17.7 kNm

Kesme Kuvveti Dizeltmeleri

1. Aciklik:V’ap=28.9-(0.35/2+0.50)*16.95=17.46 kN
V’8a=-35.54-(0.30/2+0.50)*16.95=-24.52 kN

2. Agiklik:V’5c=33.04-(0.30/2+0.50)*16.95=22.02 kN
V’se=-V’c8=22.02 kN

B-B Aks1 Dizeltmeleri

Moment Diizeltmeleri: Ax=V*a/3 -Xd=-X"+Ax a<0.175*L

S3 kolonu: Ax=47.16%0.50/3=7.86 kNm

X’AB=-19.21+7.86=-11.35 kNm

S4 kolonu sol ucu: Ax=58.05*0.50/3=9.68 kNm

X’BA=-40.4+9.68=-30.72 kNm

S2 kolonu sag ucu: Ax=54.99%0.50/3=9.17 kNm

X’Bc=-36.61+9.17=-27.44 kNm

Kesme Kuvveti Dizeltmeleri

1. Agiklik:V’as=47.16-(0.50/2+0.60)*28.31=23.1 kN
V’8a=-58.05-(0.50/2+0.60)*28.31=-25.99 kN

2. A¢iklik:V’8c=54.99-(0.50/2+0.60)*28.31=30.93 kN
V’ee=-V’c5=30.93 kN
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1.5.4 1. DERECE DEPREM BOLGESI ICIN ZEMIN KAT KiRISLERINDE
DEPREM YUKLERINDEN DOLAYI MEYDANA GELEN MOMENT VE
KESME KUVVETI DUZELTMELERI

A-A Aksi Diizeltmeleri

—— g —— ————

5
/29.54 /29 4 /
= M (kNm)
+
48.2/ / 29.54/
29.54

S
3.75m C 38m ¥ 375m
f 1 | 1

Xap=25.05+23.15=48.2 kNm
28.64+30.43=59.07 kNm
Xpa=Xnc=59.07/2=29.54 kNm

Moment Dizeltmeleri

1. Agikhk

Vas= Vsa=(48.2+29.54)/3.75=20.73 kN
X’AB=48.2-20.73*0.35/2=44.57 kNm
X’BA=-29.54+20.73*0.30/2=-26.43 kNm
2. Agiklik

Vie= Ves=(29.54+29.54)/3,.8=15.55 kN
X’Bc=- X’B=29.54-15.55%0.30/2=27.21 kNm

Kesme Kuvveti Diyagrami
—_ T - —_

- - Viep (kN)
15.55
2073 | | 20m

B-B- Aks: Diizeltmeleri

——r— m—— —— wvm—

98.
/ 28.54 / i / N
= M (kNm)
+ +
109.8 / / 08.54 /
98.54

i L
T
i !

St
38m 1 3675m
1

Xap=28.59+51.27=109.86 kNm
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-XBa=Xsc=(102.95+94.13)/2=98.54 kNm
Moment Diizeltmeleri

1. Agikhik

Vas= VBa=(109.86+98.54)/3.675=56.71 kN
X’aB=109.86-56.71%0.50/2=95.68 kNm
X’Ba=-98.54+56.71*0.50/2=-84.36 kNm

2. Agiklik

Vec= Vcp=(98.54+98.54)/3.8=51.86 kN
X’Bc=- X’cp=98.54-51.86*0.50/2=85.58 kNm

Kesme Kuvveti Diyagrami

—— B ——— ——

-~ Viep (kN)

.86
56.71 518 56.71

— - —t -

1.6 ZEMIN KAT KIRISLERINDE BETONARME KESIT HESABI
1.6.1 A-A AKSI KIRISLERI iCIN BETONARME KESIT HESABI
A- BOYUNA DONATI HESABI

I- ACIKLIK DONATILARININ HESABI

K101 Kirisi

Md=13.96 kNm=139.6 tcm

d=12 cm , h=50-4=46 cm , b=25 cm , B.C.1(50/1400)

1) b=bo+4.5*d=25+4.5%12=79 cm

2) 6,=50*1.3=65 kg/cm* 6,=1400%1.3=1820 ~1800 kg/cm>

Beton ve gelik emniyet gerilmeleri %30 arttirlda.(")

3) 1/d*[M/(op*b)]*=1/12*[139600/(65*79) ]"*=0.43<1 oldupundan x<d dir. Dikdértgen
kesitlere ait tablo kullanilir.

4) Cizelge 2°den;

op=65 kg/om®  6,~1800 kg/cm” igin; ke=0.629 bulunur. (**)

Fe= ke*M/h=0.629*139.6/46=1.91 cm”

TS-500/69’a gore Fe 2 0.003* bo*h olmalidur.

(") “Depremle ilgili kesit hesaplarinda beton ve gelik emniyet gerilmeleri en fazla %33 kadar arttinlabilir.”
Afet Bolgelerinde Yapilacak Yapilar Hakkinda Yénetmelik, (1975)
(") Sabis, T., (1970), Betonarme Yapilar, istanbul
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1975 deprem yonetmeligine gore kirislerde minimum boyuna donat1 yiizdesi B.C.I igin 0.005
olmasi gerekir. Kesite konulan donati adedi ve taginabilecek moment kapasitesi, kesite gelen

hesap momentinin %33 tinden fazla ise minimum donati kosuluna bagh kalinmayabilir.
1.3* Fe=1.3%1.91=2.48 cm” < 1 Femin= tmi*b0*h= 0.005*25%46=5.75 cm>
Buna gore minimum donati yiizdesi 0.003 olarak segilir.
Femin=Hmin*b0*h=0.003*25*46=3.45 cm®

Segilen donati: 2&512(diiz)+ 12 14(pliye)=3.8 cm?

Aynca agiklikta iist kisima 212 montaj donatist konulur.

K102 Kirigi

Md=10.5 kNm=105 tcm

d=12 cm, h=50-4=46 cm , bo=25 cm , B.C.I(50/1400)

1) b=bo+4.5*%d=25+4.5*%12=79 cm

2) 6,=50*1.3=65 kg/cm> 6~1400%1.3=1820 ~1800 kg/cm?

Beton ve gelik emniyet gerilmeleri %30 arttirildi.

3) /d*[M/(o,*b)]?=1/12*[105000/(65*79) 1"?=0.38<1 oldugundan x<d dir. Dikdértgen
kesitlere ait tablo kullanilir.

4) Cizelge 2°den;

op=65 kg/om®  ©,=1800 kg/cm® igin; ke=0.629 bulunur.

Fe= ke*M/h=0.629%105/46=1.44 cm®

1.3* Fe=1.3*1.44= 1.87 cm” < 1 Fepig™ tpmin*b0*h= 0.005*25%46=5.75 cm”
Buna gore minimum donat1 yiizdesi 0.003 olarak segilir.
Femin=0.003*b0*h=0.003*25*46=3.45 cm®

Segilen donati: 2312(diiz)+114(pliye)=3.8 cm?

Ayrnica agiklikta Gist kisima 212 montaj donatist konulur.

II- MESNET DONATILARININ HESABI

A B B A
AN ST AN K102 4 Kil0l O
A Mesnedi
Ust kisimdaki donati:

Mé=Mo+o-Me=7.31-44.57=-51.88 kNm
h=46 cm ©,=70%1.3=91 kg/cm2 o.~1800 kg/cm2 igin;
Cizelge 2 ile ky’=59.51 ke=0.649 bulunur.
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Mi=h*/k,2*b=46/59.51%¥25=888.9 tcm > 518.8 tcm
Fe= ke*M/h=0.649*518.8/46=7.32 cm’
Mevcut donatt: 2@12(montaj)+1S14(pliye)=3.8 cm*
Ek donat1:7.32-3.8=3.52 cm® 3@14=4.62 cm’
Alt kisimdaki donati:
Md=Ma-+Me=-7.31+44.57=37.26 kNm =372.6 tcm
1) b=bo+4.5*d=25+4.5%*12=79 cm
2) o,=70*1.3=91 kg/cm’
G=1400%1.3=1820 ~1800 kg/cm’
3) V/d*[M/(o*b)] *=1/12*[372600/(91*79) ]">=0.60<1 oldugundan x<d dir. Dikdértgen
kesitlere ait tablo kullanilir.
4) Cizelge 2°den;
op=91 kg/om®  ©,=1800 kg/em® igin; ke=0.649 bulunur.
Fe= ke*M/h=0.649*372.6/46=5.26 cm’
Mevcut donati; 2312(duz)=2.26 cm’
Ek donat1:5.26-2.26=3 cm® 3@12=3.39 cm’
Toplam donati: 2&812(diz)+ 3312(ek)=5.65 cm’ > Feys/3=7.32/3=2.44 cm’
> Feg/2=3.45/2=1.73 cm®
Deprem yonetmeligine (1975) gore kiris mesnetlerindeki alt donat ,iist donat1 alaminin tgte

birinden ya da komsu agiklik ortasi donati miktar biyiikliigiiniin yarisindan daha az olamaz.
B Mesnedi

A B B A
LD Kl L&D K102 LS Kio1 AN

Ust kistmdaki donat:
Md,sol=‘20-53‘26-43= -46.96 kNm

Mg 25=-17.7-27.21= -44.91 kNm

Mg=-46.91 kNm=-469.1 tcm segilir.

Artinlmig emniyet gerilmeleri; 6,=91 kg/cm2 c.=1800 kg/cm2 igin
Cizelge 2 ile ky”=59.51 ke=0.649 bulunur.

Mi=h"/ky *b=46%/59.51*25=888.9 tcm > 469.1 tem

Fe= ke*M/h=0.649*469.1/46=6.62 cm”
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Mevcut donati: 2 12(montaj)+ 1 14(pliye)+ 1J14(pliye)=5.34 cm’
Ek donat1:6.62-5.34=1.28 cm>  1014=1.54 cm’
Alt kisimdaki donati:
M soi=-20.53+26.43=5.9 kKNm
M sag=-17.7+27.21=9.51 kNm
Mg=9.51 kNm=95.1 tcm segilir.
1) b=bo+4.5%d=25+4.5%12=79 cm
2) 6,=70%*1.3=91 kg/cm®
6¢=1400%1.3=1820 ~1800 kg/cm®
3) 1/d*[M/(op*b)]=1/12*[95100/(91*79) ]">=0.30<1 oldugundan x<d dir. Dikdértgen
kesitlere ait tablo kullamlir,
4) Cizelge 2’den;
op=91 kg/em®>  6.=1800 kg/cm?® igin; ke=0.649 bulunur.
Fe= ke*M/h=0.649%95.1/46=1.34 cm”
Mevcut donati: 2&12(diiz)=2.26 cm’ > Feger =1.34 cm?
Femey=2.26 cm” > Fey/3=6.62/3=2.21 cm®
> Fea/2=3.45/2=1.73 cm’
Bu kosullara goére ek donati konmasina gerek yoktur.
B- ENINE DONATI HESABI
K101 Kirisi
Viso=17.46+20.73=38.19 kN
Vi sag=24.52+20.73=45.25 kN
Va=45.25 kN segilir.
h=46 cm =65 kg/cm®  ©.=1800 kg/cm?
Cizelge 2 ile; k==0.883 z=kz*h=0.883*46=40.6 cm

=Q/(b*2)=4525/(25*40.6)=4.46 kg/cm® < 6 kg/cmz oldugundan TS 500/69’a gore kayma

donatis1 hesabinin yapilmasina gerek yoktur.
TS 500/69’a gore min. etriye alant: Feer=25*b,*1,/0¢=25%25%6/1800=2.08 ¢m® dir.

Bu deger Im i¢in gerekli etriye alamdir. 1975 Deprem y6netmeligine gore min. etriye gap1 8

mm dir.Etriye arahig: kiris genisligini ve kirig yiiksekliginin yansini1 gegemez.Buna gore
(J8/25 etriye segilirse 1m igin 100/25=4 adet etriye konulur.
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Toplam etriye alam Feqr=4*(2*1*0.8%)/4=4 cm® > 2.08 cm’ dir.
K102 Kirigi
V4=22.02+15.55=37.57 kN
h=46 cm op=65 kg/em®  G,=1800 kg/om>
Cizelge 2 ile; k~—0.883 z= kz*h=0.883*46=40.6 cm
=Q/(b*2)=3757/(25%40.6)=3.7 kg/cm® < 6 kg/cm® oldugundan TS 500/69’a gore kayma
donatis1 hesabinin yapilmasina gerek yoktur.K101 kirigsinde oldugu gibi min. etriye yeterlidir.
Segilen etriye &8/25 dir.
1.6.2 B-B AKSI KiRISLERI iCIN BETONARME KESIT HESABI
A- BOYUNA DONATI HESABI
I- ACIKLIK DONATILARININ HESABI
K103 Kirigi
Md=20.07 kNm=200.7 tcm
d=12 cm, h=60-4=56 cm , be=25 cm , B.C.I(50/1400)
1) b=bo+6*d=25+6*12=97 cm
2) 6p=50%1.3=65 kg/cm’ 6,=1400%1.3=1820 ~1800 kg/cm’
Beton ve gelik emniyet gerilmeleri %30 arttinlds.
3) 1/d*[M/(o,*b)]*=1/12*[200700/(65*97) ]?>=0.47<1 oldugundan x<d dir. Dikdortgen
kesitlere ait tablo kullanilir.
4) Cizelge 2°den,
op=65 kg/em®  ,=1800 kg/em® igin; ke=0.629 bulunur.
Fe= ke*M/h=0.629%200.7/56=2.25 cm®
TS-500/69’a gore Fe 2 0.003* bo*h olmalidur.
1975 deprem yénetmeligine gore kiriglerde minimum boyuna donati yiizdesi B.C. I i¢in 0.005
olmas: gerekir. Kesite konulan donat: adedi ve taginabilecek moment kapasitesi, kesite gelen

hesap momentinin %33 iinden fazla ise minimum donati koguluna bagh kalinmayabilir.
1.3% Fe=1.3*2.25=2.93 cm” < 1 Femin= My *bo*h= 0.005%25%46=5.75 cm>

Buna gére minimum donat: yiizdesi 0.003 olarak segilir.
Femin=0.003*bo*h=0.003*25*56=4.2 cm’

Segilen donati: 2@14(diiz)+1214(pliye)=4.62 cm>

Ayrnica agiklikta iist kisima 2312 montaj donatisi konulur.
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K104 Kirigi
Md=17.76 kNm=177.6 tcm
d=12 cm, h=60-4=56 cm , bo=25 cm , B.C.I(50/1400)
1) b=bot+6*d=25+6*12=97 cm
2) 6p=50*1.3=65 kg/cm®

6.=1400%1.3=1820 ~1800 kg/cm’
3) 1/d*[M/(op*b)]=1/12*[177600/(65*97) 1=0.44<1 oldugundan x<d dir. Dikdortgen
kesitlere ait tablo kullamlir.
4) Cizelge 2°den;
op=65 kg/em®>  6,=1800 kg/om® icin; ke=0.629 bulunur.
Fe= ke*M/h=0.629*177.6/56=2 cm”
Femin=0.003*bo*h=0.003*25*56=4.2 cm®
Segilen donati: 2&312(diiz)+2&12(pliye)= 4.52 cm®
Ayrica agiklikta Gst kisima 2€12 montaj donatist konulur.
II- MESNET DONATILARININ HESABI

A B B A
£ K103 4 KIo4 & Kl1o3 &
A Mesnedi

Ust kisimdaki donati;

Md=Mo+o-Me=-11.35-95.68=-107.03 kNm
h=56 cm ©,=91 kg/cm2 c.=1800 kg/cm2 i¢in;,
Gizelge 2 ile ky=59.51 ke=0.649 bulunur.
Mi=h*/k,2*b=567/59.51*25=1317.42 tcm > 1070.3 tcm
Fe= ke*M/h=0.649*1070.3/56=12.4 cm’
Mevcut donati: 212(montaj)+2@12(pliye)=4.52 cm?
Ek donat1:12.4-4.52=7.88 cm? 6214=9.24 cm?
Alt kisimdaki donati:
Md=Mo+o+Me=-11.35+95.68=84.33 kNm =843.3 tcm
1) b=bo+6*d=25+6*12=97 cm h=56 cm
2) 6p=70*1.3=91 kg/cm>

0s=1400*1.3=1820 ~1800 kg/cm®
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3) 1/d*[M/(o,*b)]2=1/12*[843300/(91*97) ]"?=0.81<1 oldugundan x<d dir. Dikdértgen
kesitlere ait tablo kullanlir.
4) Cizelge 2°den,
op=91 kg/cm2 c.=1800 kg/cm2 icin; ke=0.649 bulunur.
Fe= ke*M/h=0.649%*843 .3/56=9.77 cm” > Feyg/3=12.4/3=4.13 cm’

> Feag/2=4.2/2=2.1 cm”
Mevcut donati: 2&12(duz)= 2.26 cm?
Ek donat1:9.77-2.26=7.51 cm®* 5@14=7.7 cm’
B Mesnedi

A B B A
VAN SO EAS K104 <& K103 O

Ust kisimdaki donatt:

Mg s0=-30.72-84.36= -115.08 kNm

M sa5=-27.44-85.58=-113.02 kKNm

Mg=-115.08 KNm= -1150.8 tcm segilir.

Artinlmig emniyet gerilmeleri; o,=91 kg/cm2 c.=1800 kg/cm2 icin
Cizelge 2 ile ky”=59.51 ke=0.649 bulunur.
Mi=h%/ky,*b=56%/59.51*25=1317.4 tcm > 1150.8 tcm

Fe= ke*M/h=0.649*1150.8/56=13.33 cm’

Mevcut donati: 2&12(montaj)+2S12(pliye)+212(pliye)=6.78 cm?
Ek donat1:13.33-6.78=6.55 cm®>  5@14=7.7 cm”

Alt kisimdaki donati;

M o=-30.72+84.36=53.64 kNm

My so5=-27.44+85.58=58.14 KNm
M4=58.14 KNm=581.4 tcm segilir.
1) b=bo+6*d=25+6*12=97 cm
2) 6,=70%1.3=91 kg/cm®
6,=1400*1.3=1820 ~1800 kg/cm®
3) 1/d*[M/(oyp*b)]?=1/12*[581400/(91*97) 1*?=0.68<1 oldupundan x<d dir. Dikdortgen
kesitlere ait tablo kullanilir,
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4) Cizelge 2°den;
cp=91 kg/cm2 c.=1800 kg/cm2 i¢in; ke=0.649 bulunur.
Fe= ke*M/h=0.649*581.4/56=6.74 cm® > Feygy/3=13.33/3=4.44 cm®
> Fege/2=4.2/2=2.21 cm”
Mevecut donati: 2@12(diiz)=2.26 cm?
Ek donati:6.74-2.26=4.48 cm®>  3@14=4.62 cm’
B- ENINE DONATI HESABI
K103 Kirisi
Vysol=23.1+56.71=79.81 kN
Vi sas=25.99+56.71=82.7 kN
h=56 cm op=65 kg/cm®  ©.=1800 kg/cm®
Cizelge 2 ile; k-=0.883 z= k-*h=0.883*56=49.45 cm
1=Q/(b*2)=8270/(25*49.45)=6.69 kg/cm*
6 <6.69 < 16 kg/em® oldugundan kesit uygundur, fakat kayma donatis1 hesabimin yapilmast
gerekir.
T’ max1 =Q/2=7981/0.495=16123 kg/m = 161.23 kN/m
T’ maxa=Q/z=8270/0.495=16707 kg/m = 167 kN/m

T’'max1=161.23

i x=2.05m |
I i
' N L_| ¢ Temiye=72kN/m

T’max2=167 kN/m

x=Vsa/P=58.05/28.31=2.05 m

T emye=(n*B*c)/d D8/25° lik ¢ift tesirli etriye segersek etriyelerin kargilayacaf: kuvvet,
T’ etriye=(2%0.5*18000)/0.25=72000 N/m = 72 kN/m bulunur.

Ar=167-72=95 kKN/m  L=95/167*2.05=1.166m

Ts=1/2*Ar*L=1/2*95*1.166=55.39 kN buna gore gerekli pliye alam
Fes=Ts/(0e*2"°)=55.39/(18*2%)=2.18 cm® Mevcut pliye alam 2@12=2.26 cm” dir. Bu
sonuca gore J8/25” lik ¢ift tesirli etriye yeterli olmaktadir.

K104 Kirigi

V¢=30.93+51.86=82.79 kN
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h=46 cm op=65 kg/cm®  ,=1800 kg/cm’
Cizelge 2 ile; kz=0.883 z= kz*h=0.883*56=49.45 cm
1=Q/(b*z)=8270/(25%49.45)=6.69 kg/cm’
6<6.69<16 kg/cm2 oldugundan kesit uygundur, fakat kayma donatisi hesabinin yapilmas:
gerekir.
V4=8279 degeri K103 kiriginin V4=8270 degerine gok yakin oldugundan sonug degismez.
K104 kiriginde segilen etriye &8/25 dir.
1.7 ELASTIK TEORI YONTEMINE GORE KOLON DONATI HESAPLARI
1.7.1 ZEMIN KATTA KOLON DONATI HESAPLARI
1-S1 KOLONU DONATI HESABI
X-X VE Y-Y YONU
Simetrik donatili kesit hesab1 yapilacak
Md=Mo+q+Mr=4.74/2+37.58=39.95 kNm
Né=No:o=312.15kN  Gpem=1.3*70=91 kg/cm’
c=M/N=39.95/312.15=0.128
v=c/d=12.8/35=0.366
G=N/(b*d)=31215/(35*35)=25.48 kg/cm®

Obem/00=91/25.48=3.57 BulduSumuz deger Tablo 42’de (Gpem/Co)max=2.5 degerinden
biyiktiir ve gizelgede bulunmamaktadir.

Morsch abaklan ile ¢6ziim yaparsak

h’/h=5/30=0.16 h’=0.14h abag kullamilir. e=35/2-5=12.5 cm
Me=M+N*e=3.995+31.215%0.125=7.896 tm

Me’=M-N*e=3.995-31.215*0.125=0.093 tm

p=Me/(cp*b*h’)= 7.896/(910%0.35%0.30%)=0.275

p’=Me/(op*b*h%)= 0.093/(910%0.35*0.30%)=0.003 ~ 0

h’=0.14h abaginda p=0.27 ve p’=0 egrilerinin kesim noktasindan gegen diigey dogru p=p’<
%0.4 tiir. Betonarme sartnamesine gore eksantirik basinca maruz kolonlarda bir taraftaki
demirlerin en az 0.004*F, olmalidir, fakat deprem yonetmeligine goére piyi,=0.005
olmahidir. Buna gore

Femin= Fe'min= Lmin*b*h= 0.005*35%30=5.25 cm® 4@14=6.16 cm’

Toplam donat; 4*2+2*2=122514=18.48 cm’

Min. donatt: 0.01¥35*35=12.25 cm® Max. donati: 0.03*35*35=36.75 cm’
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2-S2 KOLONU DONATI HESABI
X-X YONU
Simetrik donatil kesit hesabi yapilacak
Md=Mo+e+Me=1.76/2+37.19=38.07 kNm
Ne=No+0=530.1 KN Gpem=1.3*70=91 kg/cm’
c=M/N=38.07/530.1=0.072
y=c/d=7.2/30=0.24
6=N/(b*d)=53010/(30*50)=35.34 kg/cm>
Obem/C0=91/35.34=2.57 Bulunan deger Cizelge 4’de (Gpem/Co)max=2.5 degerinden biiyiiktiir ve
cizelgede bulunmamaktadir.
Morsch abaklan ile ¢6zim yaparsak
h’/h=5/25=0.20 h’=0.14h abad kullamilir. €=30/2-5=10 cm
Me=M+N*e=3.807+53.01*0.10=9.108 tm
Me’=M-N*e=3.807-53.01*%0.10=-1.494 tm
p=Me/(c,*b*h%)= 9.108/(910*0.50%0.252)=0.32
p’=Me/(cp*b*h%)=-1.494/(910%0.50*0.25%)=-0.05
h’=0.14h abaginda p=0.32 ve p’=-0.05 egrilerinin kesim noktasindan gegen diisey dogru
p=’< %0.4 tiir. Betonarme sartnamesine gore eksantirik basinca maruz kolonlarda bir
taraftaki demirlerin en az 0.004*F,, olmalidir, fakat deprem yénetmeligine gore pyi;=0.005
olmalidir.Buna gore
Femin= Fe’ mig=lmin*b*h=0.005*50%*25=6.25 cm’ ~ 414=6.16 cm*
Y-Y YONU
Simetrik donatil1 kesit hesab1 yapilacak
Md=Me+o+Me=8.56/2+87.98=92.16 kNm
Nd=No+e=530.1 KN Opom=1.3*70=91 kg/cm®
c=M/N=92.16/530.1=0.174
v=c/d=17.4/50=0.348
6,=N/(b*d)=53010/(50*30)=35.34 kg/om’
Obem/C0o=91/35.34=2.57 Bulunan deger Cizelge 4°de (Gpem/Co)max=2.5 degerinden bityiktir ve
cizelgede bulunmamaktadir.
Morsch abaklan ile ¢oziim yaparsak
h’/h=5/45=0.11 h’=0.14h aba@ kullamhr. €=50/2-5=20 cm
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Me=M+N*e=9.216+53.01%0.20=19.818 tm
Me’=M-N*¢=9.216-53.01%0.20=-1.386 tm
p=Me/(cp*b*h%)= 19.818/(910*0.30*0.45%)=0.36
p’=M’e/(c,*b*h?)= -1.386/(910%0.30%0.45%)=-0.025
h’=0.14h abaginda p=0.36 ve p’=-0.025 egrilerinin kesim noktasindan gegen diisey dogru
p=p’= %0.68 dir.
Fe= Fe'=p1 *b*h=0.0068%30*45=9.18 cm? 4@14=6.16 cm’
Mevcut donati: 2&314=3.08 cm?
Ek donat19.18-3.08=6.1 cm®>  4@14=6.16 cm”
Toplam donatr:4*2+4*2=16214=24.64 cm’
Min. donat1:0.01*30*50=15 cm>
Max. donat1:0.03*30%50=45 cm’
3-S3 KOLONU DONATI HESABI
S2 kolonu ile aymi donatiya sahiptirler, fakat yonleri farklidir.
4-S4 KOLONU DONATI HESABI
X-X VE Y-Y YONU
Simetrik donatili kesit hesab1 yapilacak
Md=Mo-q+Me=4.7/2+154.42=156.77 kNm
Né=No¢=931.7kN  Opem=1.3*70=91 kg/cm’
c=M/N=156.77/931.7=0.168
v=c/d=16.8/50=0.336
6=N/(b*d)=93170/(50*50)=37.27 kg/om’

Obem/00=91/37.27=2.44 ¢=50/2-5=20 cm €=0.40*d=0.40*50=20 cm Cizelge 3 kullamlr.
Cizelge 3’de y=0.336 degeri 6p,,=-0.25*0pq hattinin diginda kalmaktadir.

Morsch abaklan ile ¢oziim yaparsak

h’/b=5/45=0.11 h’=0.14h abag kullamlir. e=50/2-5=20 cm
Me=M+N*e=15.677+93.17%0.20=34.311 tm

Me’=M-N*e=15.677-93.17*0.20=-2.957 tm

p=Me/(op*b*h%)= 34.311/(910%0.50*0.45)=0.37

p’=M’e/(o,*b*h?)= -2.957/(910%0.50*0.452)=-0.03

h’=0.14h abaginda p=0.37 ve p’=-0.03 egrilerinin kesim noktasindan gegen digey dogru
p=p’= %0.7 dir.
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Fe= Fe'=p*b*h=0.007*50*45=15.75 cm® 8216=16.08 cm’
Toplam donati:8*2+6*2=28316=56.28 cm’
Min. donat1:0.01*50*50=25 cm?
Max. donatt:0.03*50*50=75 cm?>
1.7.2 1.KAT KOLONLARINDA MOMENT DUZELTMELERI
1. KATTA DUSEY YUKLERDEN MEYDANA GELEN MOMENT
DUZELTMELERI

A-A Aksi
T ? 7 11 T T
28m
£ \ / M(kNm)
5.94 2.19
35m
B TS “ —
S1 kolonu;

m=(5.94+2.97)/2.8=3.18 kN
Mij=5.94-3.18%0.50/2=5.15 kNm
S2 kolonu;
m=(2.19+1.1)/2.8=1.175 kN
Mij=-2.19+1.175%0.50/2=-1.9 kNm

B-B Aks1
T X 7 294 T T
28m \ /
T 588 M(kNm)
35m
T s TS T T
S3 kolonu:

m=(10.66+5.33)/2.8=5.71 kN
Mij=10.66-5.71*0.60/2= 8.95 kNm
S4 kolonu;
m=(5.88+2.94)/2.8=3.15 kN
Mij=-5.88+3.15%0.60/2=-2 kNm
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1. KATTA DEPREM YUKLERDEN MEYDANA GELEN MOMENT

DUZELTMELERI

A-A Aks1

23.15 28.64

2.8nl—/ /

35m

S1 kolonu:
m=(23.15+23.15)/2.8=16.535 kN
Mij=-23.15+16.535%0.50/2=-19.02 kNm
S2 kolonu:

m=(28.64+28.64)/2.8=20.46 kN
Mij=-28.64+20.46*0.50/2=-23.53 kNm

B-B Aks1
__ 51.27 94.13 r
28m /7 /7
5127 5413 |
35m
T Tss TS T
S3 kolonu;

m=(51.27+51.27)/2.8=36.62 kN
Mij=-51.27+36.62*0.60/2=-40.28 kNm
S4 kolonu:
m=(94.13+94.13)/2.8=67.236 kN
Mij=-94.13+67.236*0.60/2=-73.96 kNm

M(kNm)

M(kNm)



32
1.7.3 1. KATTA KOLON DONATI HESAPLARI
1- S1 KOLONU DONATI HESABI
X-X VE Y-Y YONU
Simetrik donatili kesit hesabi yapilacak
Md=Mo-q+Me=5.15+19.02=24.17 kNm
Nd=No:¢=249.72 kKN Gpem=1.3*70=91 kg/cm>

Morsch abaklan ile ¢6ziim yaparsak

h’/h=5/30=0.16 h’=0.14h abag kullamilir. €=35/2-5=12.5 cm
Me=M+N*e=2.417+24.972%0.125=5.538 tm
Me’=M-N*e=2.417-24.972*0.125=-0.704 tm

p=Me/(c*b*h?)= 5.538/(910*0.35%0.30%)=0.19

p’=M’e/(cp*b*h?)= -0.704/(910*0.35%0.30%)=-0.025

h’=0.14h abaginda p=0.19 ve p’=-0.025 egrilerinin kesim noktasindan gegen diigey dogru
p=p’< %0.4 tir. Betonarme sartnamesine gore eksantirik basinca maruz kolonlarda bir
taraftaki demirlerin en az 0.004*Fy, olmalidir, fakat deprem yonetmeligine (1975) gore
Mmin=0.005 olmahidir. Buna gére;

Femin= Fe’ mig=Hmin *b*h=0.005%35%30=5.25 cm®> 4@14=6.16 cm*

Toplam donat1:4*2+2%2=1214=18.48 cm’

Min. donatr:0.01*35%35=12.25 cm’

Max. donat1:0.03*35%35=36.75 cm’

2-S2 KOLONU DONATI HESABI

X-X YONU

Simetrik donatih kesit hesabi yapilacak

Md=Me+q+Me=1.9+23.53=25.43 kNm

Né=Noq=424.08 kN 6per=1.3*70=91 kg/cm’

Morsch abaklart ile ¢oziim yaparsak

h’/h=5/25=0.20 h’=0.14h abag kullamilir. €=30/2-5=10 cm
Me=M+N*e=2.543+42.408*0.10= 6.784 tm

Me’=M-N*e=2.543-42.408*0.10= -1.698 tm

p=Me/(c,*b*h?)= 6.784/(910%0.50*0.25%)= 0.24
p’=M’e/(o*b*h?)= -1.698/(910%0.50*0.25%)= -0.06
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h’=0.14h abag: ile p= 0.24 ve p’= -0.06 egrilerinin kesim noktasindan gegen diisey dogru
p=p’< %0.4 tiir. Betonarme sartnamesine gore eksantirik basinca maruz kolonlarda bir
taraftaki demirlerin en az 0.004*F, olmalidir, fakat deprem y6netmeligine gére ppmis=0.005
olmalidir. Buna gore;
Femin= F&’min=Hmin"b*h=0.005%50%25=6 25 cm” = 4014=6.16 cm”
Y-Y YONU
Simetrik donatili kesit hesabi yapilacak
Md=Mo+q+Me=8.95+40.28=49.23 kNm
Nd= No:¢=424.08 kKN Gpem=1.3*70=91 kg/cm’
Morsch abaklar ile ¢6ziim yaparsak;
h’/h=5/45=0.11 h’=0.14h abag kullanilir. e=50/2-5=20 cm
Me=M+N*e=4.923+42.408%0.20=9.466 tm
Me’=M-N*e=4.923-42.408*0.20=-7.497 tm
p=Me/(c,*b*h%)= 9.466/(910%0.30%0.45%)=0.17
p’=M’e/(c,*b*h%)= -7.497/(910%0.30%0.45%)=-0.135
h’=0.14h abag ile p=0.17 ve p’=-0.135 egrilerinin kesim noktasindan gegen diisey dogru
u=p’< %0.4 tir.
Femin™ F& min=Hmin*b*1=0.005*30%*45=6.75 cm?
Mevcut donati: 214=3.08 cm*
Ek donat1:6.75-3.08=3.67 cm”  3@14=4.62 cm’
Toplam donat1:4*2+3*2=1414=21.56 cm’
Min. donati:0.01#30*50=15 cm®
Max. donat1:0.03*30*50=45 cm’
3-S3 KOLONU DONATI HESABI
S2 kolonu ile aymi donatiya sahiptirler, fakat yonleri farklidir.
4-S4 KOLONU DONATI HESABI
X-X VE Y-Y YONU
Simetrik donatih kesit hesab: yapilacak
Mda=Mo+o+Me=4.94+73.96=78.9 kNm
Ne=No+g=745.36 KN Oper=1.3*70=91 kg/cm®

Morsch abaklar ile ¢oziim yaparsak
h’/h=5/45=0.11 h’=0.14h abag kullanilir. e=50/2-5=20 cm
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Me=M+N*e=7.89+74.536%0.20=22.797 tm
Me’=M-N*e=7.89-74.536*0.20=-7.017 tm
p=Me/(cy*b*h%)= 22.797/(910%0.50%0.45%)= 0.25
p’=M’e/(op*b*h%)= -7.017/(910%0.50*0.45%)= -0.08
h’=0.14h aba@ ile p=0.25 ve p’=-0.08 egrilerinin kesim noktasindan gegen diisey dogru
p=u’< %0.4 dir.
Femin= Fe’ min=lmin*b*h=0.005*50*45=11.25 cm? 6@16=12.06 cm>
Toplam donati:6*2+4%*2=20216=40.2 cm>
Min. donati:0.01*50*50=25 cm?
Max. donat1:0.03*50*50=75 cm>
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1. VE 2. KATTA A-A AKSININ CROSS METODUYLA COZUMU

YUKLEME NO:1 P,G,P

A

A-E

A-F

A-B

B-A

B-G

B-H

B-C

C-B

C-1

C-J

C-D

D-C

D-K

D-L

0.246

0.246

0.508

0.355

0.14

0.155

0.35

-0.35

0.14

0.155

0.355

0.508

0.246

0.246

20.4

-20.4

15.06

-15.06

20.4

-20.4

-5.018

-0.459

-0.076

-0.048

-0.006

-5.018

-0.459

-0.076

-0.048

-0.006

-10.363
1.868
-0.949
0.307
-0.156
0.194
-0.099
0.023
-0.012

-5.182
3.735
-0.474
0.615
-0.078
0.389
-0.049
0.046

1.473

0.242

0.153

0.018

1.631

0.268

0.170

0.020

3.683
-1.257
0.606
-1.016
0.383
-0.079
0.045

1.841
-2.513
0.303
-2.033
0.192
-0.159
0.023
-0.015

-1.005

-0.813

-0.063

-0.006

-1.113

-0.900

-0.070

-0.007

-2.549
5.505
-2.062
0.262
-0.161
0.020
-0.015

-1.275
11.011
-1.031
0.524
-0.080
0.041
-0.008
0.004

5.332

0.254

0.020

0.002

5.332

0.254

0.020

0.002

-5.607

-5.607

11.214

-21.399

1.887

2.089

17.424

-17.422

-1.888

-2.090

21.400

-11.215

5.607

5.607

YUKLEME NO:2 P,P,G

A

A-E

A-F

A-B

B-A

B-G

B-H

B-C

C-B

C-1

C-J

C-D

D-C

D-K

D-L

0.246

0.246

0.508

0.355

0.14

0.155

0.35

0.35

0.14

0.155

0.355

0.508

0.246

0.246

20.4

-20.4

20.4

-20.4

15.06

-15.06

-5.018

-0.226

0.024

-0.026

-0.003

-5.018

-0.226

0.024

-0.026

-0.003

-10.363

0.920
-0.467
-0.096
0.049
0.105
-0.054
0.013
-0.007

-5.182
1.839
-0.234
-0.192
0.024
0.211
-0.027
0.026
-0.003

0.725

-0.076

0.083

0.010

0.803

-0.084

0.092

0.011

1.814
0.776
-0.190
-0.618
0.208
-0.046
0.025
-0.004

0.907
1.552
-0.095
-1.236
0.104
-0.092
0.013
-0.009

0.621

-0.494

-0.037

-0.003

0.687

-0.547

-0.041

-0.004

1.574
3.625
-1.253
0.159
-0.093
0.012
-0.009

0.787
7.251
-0.627
0.318
-0.047
0.024
-0.004
0.002

3.511

0.154

0.011

0.001

3.511

0.154

0.011

0.001

-5.250

-5.250

10.500

-23,937

0.743

0.822

22.365

-19.256

0.086

0.095

19.075

-7.356

3.678

3.678

YUKLEME NO:3 G,P,G

A-E

A-B

B-A

B-G

B-H

B-C

C-B

C-1

C-J

C-D

D-C

D-K

D-L

0.246

0.508

0.355

0.14

0.155

0.35

0.35

0.14

0.155

0.355

0.508

0.246

0.246

15.06

-15.06

204

-20.4

15.06

-15.06

-3.705

0.066

0.046

-0.024

-0.003

-3.705

0.066

0.046

-0.024

-0.003

-7.650
-0.269
0.137
-0.186
0.095
0.097
-0.049
0.012
-0.006

-3.825
-0.538
0.068
-0.372
0.047
0.194
-0.025
0.024
-0.003

-0.212

-0.147

0.076

0.010

-0.235

-0.163

0.085

0.011

-0.530
0.981
-0.367
-0.593
0.191
-0.043
0.024
-0.004

-0.265
1.962
-0.184
-1.186
0.096
-0.087
0.012
-0.008

0.785

-0.474

-0.035

0.869

-0.525

-0.038

1.990
3.573
-1.203
0.153
-0.088
0.011

-0.003 -0.004 -0.008

0.995
7.145
-0.602
0.306
-0.044
0.022
-0.004
0.002

3.460

0.148

0.011

0.001

3.460

0.148

0.011

0.001

-3.620

-3.620

7.239

-19.490

-0.273

-0.302 20.058

-20.061

0.272 0301 19.487

-7.240

3.620

3.620

Tablo 1.9
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1. VE 2. KATTA B-B AKSININ CROSS METODUYLA COZUMU

YUKLEME NO:1 P,G,P
A B C D
AE| AF| AB | BA |[BG|BH|BC|CB |CIL|{CJ|CD]| DC |DK| D-L
02141 0.294 | 0492 | 0.276 [0.181]0.276]| 0.267 | 0.267 |0.181]0.276| 0.276 | 0.492 |0.214| 0.294
34.07 | -34.07 23.63 | -23.63 34.07 | -34.07
-7.291 -10.017 -16.762 | -8.381
2597 | 5.195 3.407 5.195 5.025| 2513
-0.556 -0.764 -1.278 | -0.639 -1.729} -3.458 -2.344 -3.575 -3.575}-1.787
0327 | 0.654 0429 0654 0632|0316 8.821 [17.642 7.673 10.542
-0.070 -0.096 -0.161 | -0.080 -1.220| -2.440 -1.654 -2.522 -2.522|-1.261
0.179 | 0.359 0235 0.359 0.347| 0.174 0.310] 0.620 0.270 0371
-0.038 -0.053 -0.088 | -0.044 -0.065| -0.129 -0.088 -0.134 -0.134|-0.067
0.015 | 0.030 0.020 0.030 0.029| 0.015 0.016 | 0.033 0.014 0.020
-0.003 -0.004 -0.007 -0.008 -0.006 -0.009 -0.009} -0.004
0.002 0.001 0.001
-7.958 -10.933 18.892 [-36.978 4.090 6.237 26.650|-26.649 -4.091 -6.239 36.979|-18.892 7.959 10.934
YUKLEME NO:2 P,P,G
A B C D
A-E| AF| AB | BA |BG|{BH|BC| CB [ CI|CJ|CD| DC |DK| DL
0214 0.294 | 0.492 | 0.276 |0.181]0.276 | 0.267 | 0.267 {0.181|0.276 | 0.276 | 0.492 |0.214 0.294
34.07 | -34.07 34.07 | -34.07 23.63 | -23.63
-7.291 -10.017 -16.762| -8.381
1.157 | 2313 1517 2313 2238} 1.119
-0.248 -0.340 -0.569 | -0.285 1.244 | 2.480 1.687 2.573 2.573 | 1.286
-0.132 | -0.265 -0.174 -0.265 -0.256/ -0.128 5.497 [ 10.993 4.782 6.569
0.028 0.039 0.065 | 0.033 -0.717| -1.433 -0.972 -1.482 -1.482| -0.741
0.094 | 0.189 0.124 0.189 0.183 | 0.091 0.182 ] 0364 0.159 0.218
-0.020 -0.028 -0.046 | -0.023 -0.037| -0.073 -0.050 -0.076 -0.076] -0.038
0.008 | 0016 0.011 0.016 0.016| 0.008 0.009 | 0.019 0.008 0.011
-0.002 -0.002 -0.004 | -0.002 -0.002{ -0.005 -0.003 -0.005 -0.005] -0.002
0.001 0.001 0.001
-7.532 -10.348 17.880 | -40.475 1.478 2.254 36.739]-32.002 0.663 1.011 30.329|-11.747 4.949 6.799
YUKLEME NO:3 G,P,G
A B C D
AE| AF | AB | BA {|BG|BH|BC|CB |[CI|CJ|CD| DC |DK]| DL
0214 | 0294 | 0492 | 0.276 |0.181]0.276 | 0.267 | 0.267 [0.181{0.276 | 0.276 | 0.492 {0.214] 0.294
23.63 | -23.63 34.07 | -34.07 23.63 | -23.63
-5.057 -6.947 -11.626| -5.813
-0.639 | -1.277 -0.837 -1.277 -1.235| -0.618
0.137 0.188 0314 | 0.157 1476 | 2.952 2.001 3.052 3.052| 1.526
-0.225 | -0.451 -0.296 -0.451 -0.436] -0.218 5.438 [ 10.875 4.730 6.499
0.048 0066 0.111 | 0.055 -0.697| -1.394 -0.945 -1.441 -1.441]-0.720
0.089 { 0.177 0.116 0.177 0.171} 0.086 0.177] 0354 0.154 0.212
-0.019 -0.026 -0.044 | -0.022 -0.035{ -0.070 -0.048 -0.073 -0.073 [ -0.036
0.008 | 0.016 0.010 0016 0.015| 0.008 0.009 | 0.018 0.008 0.011
-0.002 -0.002 -0.004 | -0.002 -0.002| -0.004 -0.003 -0.005 -0.005| -0.002
0.001 0.000 0.001
-4.893 -6.722 11.614 |{-30.789 -1.007 -1.535 33.327|-33.328 1.006 1.534 30.788{-11.614 4.893 6.722

Tablo 1.10
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1.7.4 2. KAT KOLONLARINDA MOMENT DUZELTMELERI
2. KATTA DUSEY YUKLERDEN MEYDANA GELEN MOMENT DUZELTMELERI

A-A Aks)
T X 7 0.95 T T
2.8m
-+ \"\ / M(kNm)
5.61 1.89
2.8m
o 1 A4 A1
Si1 S2
S1 kolonu:

m=(5.61+2.81)/2.8=3 kN
Mij=5.61-3*0.50/2=4.86 kKNm

S2 kolonu:
m=(1.89+0.95)/2.8=1.01 kN
Mij=-1.89+1.01*0.50/2=-1.64 kNm

B-B Aksi
T X 7 2.05 T T
28m x /
T 796 400 M(kNm)
28m
I S 1 A .
S3 S4
S3 kolonu:
m=(7.96+3.98)/2.8=4.26 kN
Mij=7.96-4.26*0.60/2= 6.68 kNm
S4 kolonu:

m=(4.09+2.05)/2.8=2.19 kN
Mij=-4.09+2.19*0.60/2=-3.43 kNm

2. KATTA DEPREM YUKLERDEN MEYDANA GELEN MOMENT
DUZELTMELERI

A-A Aks1

23.15 28.64

| /}7 4 |
28m /

T231 78,64 M(Nm)
28m

St S2
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S1 kolonu:
m=(23.15+23.15)/2.8=16.535 kN
Mij=-23.15+16.535%0.50/2=-19.02 kNm
S2 kolonu:

m=(28.64+28.64)/2.8=20.46 kN
Mij=-28.64+20.46*0.50/2=-23.53 kNm

B-B Aksi
. 51.27 94.13 _ _
AN A
28m / /
15127 5213 | M(kNm)
28m
_L o S o —t _.L
S3 S4
S3 kolonu:

m=(51.27+51.27)/2.8=36.62 kN
Mijj=-51.27+36.62*0.60/2=-40.28 kNm

S4 kolonu:

m=(94.13+94.13)/2.8=67.236 kN
Mij=-94.13+67.236%0.60/2=-73.96 kNm

1.7.5 2. KATTA KOLON DONATI HESAPLARI
1- S1 KOLONU DONATI HESABI

X-X VE Y-Y YONU

Simetrik donatili kesit hesab1 yapilacak
Md=Ma+q+Me=4.86+18.92=23.78 kNm

Nd=Noo=187.29 kKN Open=1.3*70=91 kg/cm® Kolon boyutlari (35x35)

Morsch abaklan ile ¢éziim yaparsak

h’/h=5/30=0.16 h’=0.14h abag: kullamlir. e=35/2-5=12.5 cm
Me=M+N*e=2.378+18.729%0.125= 4.719 tm

Me’=M-N*e=2.378-18.729%0.125= 0.037 tm

p=Me/(o,*b*h?)= 4.719/(910%0.35%0.30%)=0.17

p’=M’e/(c,*b*h%)= -0.704/(910%0.35*0.30%)= 0.001 ~ 0

h’=0.14h abaginda p=0.17 ve p’=0 egrilerinin kesim noktasindan gegen diigey dogru p=p’<
%0.4 tiir. Deprem yonetmeligine gore pipin=0.005 olmalidir.Buna gore;

Femin= F& min=Hmin*b*h=0.005*35%30=5.25 cm® 4@14=6.16 cm’
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Toplam donati:4*2+2*2=1214=18.48 cm’
Min. donat1:0.01¥35*35=12,25 cm”
Max. donati:0.03*35%35=36.75 cm”
2-S2 KOLONU DONATI HESABI
X-X YONU
Simetrik donatih kesit hesab1 yapilacak
Md=Mo+q+Me=1.64+21.73=23.37 kNm
Nd= Na¢=318.06 kN Gpem=1.3*70=91 kg/cm* Kolon boyutlari (30x45)
Morsch abaklarn ile ¢oziim yaparsak
h’/h=5/25=0.20 h’=0.14h abag kullanilir. e=30/2-5=10 cm
Me=M+N*e=2.337+31.806%0.10= 5.518 tm
Me’=M-N*e=2.337-31.806*0.10= -0.844 tm
p=Me/(Gb*b*h2)= 5.518/(910*0.45 *0.252)= 0.22
p’=M’e/(op*b*h%)= -0.844/(910*0.45%0.25%)= -0.03
h’=0.14h abag ile p=0.22 ve p’= -0.03 egrilerinin kesim noktasindan gegen diisey dofru
u=p’< %0.4 tiir. Deprem yonetmeligine gore pniy=0.005 olmalidir.Buna gére;
Femin= Fe’ min=tmin *b*h=0.005*45%25=5.63 cm®> 4214=6.16 cm’
Y-Y YONU
Simetrik donatili kesit hesab1 yapilacak
Mdé=Mo+o+Mr=6.68+34.36=41.04 KNm
Né= No¢=318.06 KN  Opem=1.3*70=91 kg/cm*
Morsch abaklan ile ¢6ziim yaparsak;
h’/h=5/40=0.08 h’=0.08h abai kullamlir. e=45/2-5=17.5 cm
Me=M+N*e=4.104+31.806*0.175=9.67 tm
Me'=M-N*e=4.104-31.806*0.175=-1.46 tm
p=Me/(Gb*b*h2)= 9.67/(910*0.30*0.402)= 0.22
p’=M’e/(cp*b*h%)= -1.467/(910*0.30%0.40%)= -0.03
h’=0.08h abag ile p= 0.22 ve p’= -0.03 egrilerinin kesim noktasindan gecen digey dogru
pu=p’< %0.4 tir.
Femin™ Fe’ min=Hmin*b*h=0.005*30*40=6 cm>
Mevcut donati: 2214=3.08 cm?
Ek donati:6-3.08=2.92 cm®  2Q14=3.08 cm’



Toplam donat:4*2+2*2=12214=18.48 cm’

Min. donat1:0.01*30*45=13.5 cm’

Max. donat1:0.03*30*45=40.5 cm*

3-S3 KOLONU DONATI HESABI

S2 kolonu ile aym donatiya sahiptirler, fakat yonleri farklidir.
4-S4 KOLONU DONATI HESABI

X-X VE Y-Y YONU

Simetrik donatili kesit hesab1 yapilacak
Md=Ma-+o+Me=3.43+58.47=61.9 kNm

Nd= Ne+¢=559.02 kN  Gpem=1.3*70=91 kg/cm® Kolon boyutlar (45x45)
Morsch abaklan ile ¢6ziim yaparsak

h’/h=5/40=0.08 h’=0.08h abag: kullanilir. e=45/2-5=17.5 cm
Me=M+N*e=6.19+55.902%0.175= 15.972 tm
Me’=M-N*e=6.19-55.902*0.175=-3.593 tm
p=Me/(cp*b*h?)= 15.972/(910%0.45%0.40%)= 0.24

0’=M’e/(o*b*h?)= -3.593/(910%0.45%0.40%)= -0.05

h’=0.08h abag ile p= 0.24 ve p’= -0.05 efrilerinin kesim noktasindan gegen diisey dogru
p=p’< %0.4 dir.

Femin™ Fe’ min=limin*b*h=0.005*45*40=9 cm® 6@14=9.24 cm®

Toplam donati:6*2+4*2=2014=30.8 cm®

Min. donati:0.01*45*45=20.25 cm®

Max. donat:0.03*45*45=60.75 cm®
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2. BOLUM
2.1 Giris
Bu béliimdeki hesaplar elastik teori, 1975 yili deprem yonetmeligi ve TS-500/69 kullanilarak
yapildi. Deprem bolgesi ikinci derece olarak kabul edildi.
2.2 1975 YILI DEPREM YONETMELIGINE GORE DEPREM HESABI
2. derece deprem bélgesi igin C katsayisi 0.064 olarak kabul edildi.
F=C*W=0.064*7630=488.32 kN

Katlara gelen toplam kesme kuvveti Tablo 2.1 de gosterilmigtir.

Kat | Wi (kN) [ Hi (m) | Wi*Hi | F/(CWi*Hi) | Fi | IV,

4K 1526 14.7 |22432.2]0.007032967 | 157.76 | 157.76

3K | 1526 11.9 | 18159.4]0.007032967 | 127.71 | 285.48

2K | 1526 9.1 |13886.6|0.007032967 | 97.66 | 383.14

IK [ 1526 6.3 9613.8 | 0.007032967 | 67.61 | 450.76

ZK| 1526 | 3.5 | 5341 |0.007032967 | 37.56 | 488.32
69433
Tablo 2.1

Kolonlarda meydana gelen deprem momentleri Tablo 2.2 de gosterilmistir.

KAT Kolon| k |DiDr | SVi, | Vi | yo | y |1y | h May | My
S1 | 7.8200.0252 398 1045]0.4510.55|12.8f 5.02 | 6.13
S2  19.77110.0421 6.64 1045/045/0.55|2.8 837 [10.23
4KAT| S3 |3.787]0.0850|157.76|13.410.45/0.45]0.55{2.8] 16.90 | 20.65
S4 [8.075]0.0976 15.401045{045{0.55[/2.8] 19.41 |23.72
St 13.76910.0308 8.78 10.5010.50{0.50)| 2.8 12.29 [ 12.29
S2  {5.65510.0464 13.2410.50{0.50{0.50|2.8| 18.53 |18.53
3KAT | S3 |3.156)|0.0683 |285.48)|19.50{0.50{0.50]0.50}2.8| 27.30 |27.30
S4  14.733]0.1046 29.8610.5010.50{0.50]2.8]| 41.80 | 41.80
S1_ [2.035]0.0343 13.16/0.50/0.5010.50(2.8] 18.42 | 18.42
S2  15.02610.0394 15.11]0.50]0.50]0.50)2.8] 21.16 |21.16
2KAT| S3 |2216]0.0652]383.14|24.9910.5010.50{0.50|2.8 | 34.98 |34.98
S4 [2955]0.1110 42.5210.50]0.50/0.50}2.8] 59.53 [59.53
S1 12.035)0.0294 13.2310.50/0.50{0.50 (2.8 18.52 | 18.52
S2 14.523]0.0363 16.37]0.50]0.50{0.50 2.8} 22.92 |22.92
LKAT | S3 [1.6160.0650|450.76|29.30{0.50]0.50{0.50| 2.8 41.02 [41.02
S4 11.93910.1193 53.7910.50/0.50{0.50{2.8{ 75.31 | 75.31
S1 12.543]0.0293 14.3210.60 [ 0.60 | 0.40] 3.5] 30.06 | 20.04
S2 15.65510.0317 1546 10.55]0.5510.45]3.5] 29.76 | 24.35
ZKAT| 83 |2.01910.0686|488.32133.480.60/0.60]0.40|3.5| 70.30 | 46.87
S4 |[2.423]0.1205 58.83]10.60|0.60(0.40|3.5]123.54|82.36

Tablo 2.2
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2.3 ZEMIN KAT KiRiISLERINDE DEPREM YUKLERINDEN MEYDANA
GELEN MOMENT VE KESME KUVVETI DUZELTMELERI
A-A Aksi Diizeltmeleri

B ] ——— —— —

23.64 38.56
/23.64 / 6 /
= M (kNm)
+ +
38.56 / / 23,64/
23.64

— —n i —_—

S S S S
' 375m P 38m L 375m ,

I I 1 l

Xap=20.04+18.52=38.56 kNm
Xpa=Xpc=(24.35+22.92)/2=23.64 kNm
Moment Dizeltmeleri

1. Agikhik

Vas= VBa=(38.56+23.64)/3.75=16.59 kN
X’AB=38.56-16.59*0.35/2=35.66 kNm
X’BA=-23.64+16.59*0.30/2=-21.15 KNm

2. Agiklik

Vac= Vcs=(23.64+23.64)/3.8=12.44 kN
X’Be=- X’cB=23.64-12.44*0.30/2=21.77 kNm

Kesme Kuvveti Diyagrami

——— —— —— ———

— — Vaep (kN)
16.59 1244 16.59

e Y L= ke

B-B- Aks1 Diizeltmeleri

—— ] — ——

78.84 87.89
P s / /
= M (kNm)
+ +
87.89 / / 78.84 /
78.84

S
" 3675m
|

3
38m 3.675m ,

+ o}

St
|
|

Xap=46.87+41.02=87.89 kNm
-XBA=X8c=(82.36+75.31)/2=78.84 kNm
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Moment Diizeltmeleri

1. Agikhik

Vas= Vpa=(87.89+78.84)/3.675=45.37 kN
X’AB=87.89-45.37*0.50/2=76.55 kNm
X’Ba=-78.84+45.37*0.50/2=-67.5 kNm

2. Agiklik

Vac= Vca=(78.84+78.84)/3.8=41.49 kKN
X’Bc=- X’cB=78.84-41.49*0.50/2=68.47 kNm

Kesme Kuvveti Diyagrami

—— —— —— ——

= Viep (kN)

41.49

1 4537 A1 L 437 ]

2.4 ELASTIK TEORIYE GORE ZEMIN KAT KIiRISLERINDE BETONARME
KESIT HESABI
2.4.1 A-A AKSI KIiRISLERI iCIN BETONARME KESIiT HESABI
A- BOYUNA DONATI HESABI
I- ACIKLIK DONATILARININ HESABI
K101 Kirisi
Md=13.96 kNm=139.6 tcm
d=12 cm , h=50-4=46 cm , bo=25 cm , B.C.I(50/1400)
1) b=bo+4.5*d=25+4.5%12=79 cm
2) op=50*1.3=65 kg/cm’
6.=1400*1.3=1820 ~1800 kg/cm®
3) Vd*[M/(ov*b)]"?=1/12*[139600/(65*79) ]"*=0.43<1 oldugundan x<d dir. Dikddrtgen

kesitlere ait tablo kullanilir.

4) Cizelge 2°den,

op=65 kg/em®  6,~1800 kg/cm? igin; ke=0.629 bulunur,

Fe= ke*M/h=0.629%139.6/46=1.91 cm>

TS-500/69’a gore Fe 2 0.003* bo*h olmalidir.

1975 deprem yonetmeligine gore kiriglerde minimum boyuna donati yiizdesi B.C.I igin 0.005
olmasi gerekir. Kesite konulan donat1 adedi ve taginabilecek moment kapasitesi, kesite gelen

hesap momentinin %33 (inden fazla ise minimum donat1 koguluna bagh kalinmayabilir.
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1.3* Fe=1.3*1.91=2.48 cm” < 1 Femin™= i *b0*h= 0.005*25%46=5.75 cm>
Buna gore minimum donatt yiizdesi 0.003 olarak segilir.
Femin=0.003*b0*h=0.003*25%46=3 45 cm’
Segilen donati: 2&512(diz)+1314(pliye)=3.8 cm’
Ayrnica agikhikta st kistma 2312 montaj donatist konulur.
K102 Kirigi
Md=10.5 kNm=105 tcm
d=12 cm, h=50-4=46 cm , bo=25 cm , B.C.I (50/1400)
1) b=bo+4.5%d=25+4.5%12=79 cm
2) 6p=50%1.3=65 kg/cm®

6o=1400%1.3=1820 ~1800 kg/cm®
3) 1/d*[M/(o,*b)]"?=1/12*[105000/(65%79) ]">=0.38<1 oldupundan x<d dir. Dikdortgen
kesitlere ait tablo kullanlir.
4) Cizelge 2°den;
op=65 kg/em®>  6=1800 kg/om® igin; ke=0.629 bulunur.
Fo= ke*M/h=0.629*105/46=1.44 cm”
Femin=0.003*b0o*h=0.003*25%*46=3 .45 cm’
Segilen donati: 212(diiz)+ 15 14(pliye)=3.8 cm’
Ayrica agiklikta Gst kisima 2312 montaj donatisi konulur.
II- MESNET DONATILARININ HESABI

A B B A
AN S EAS Ki)2 &> Kiol &
A Mesnedi
Ust kisimdaki donati:

Md=Mo+o-Mz=-7.31-35.66=-42.97 kNm

h=46 cm op=70*1.3=91 kg/om® ©.=1800 kg/em? igin;
Cizelge 2 ile ky’=59.51 ke=0.649 bulunur.
Mi=h/kp**6=46%/59.51*25=888.9 tcm > 429.7 tcm

Fe= ke*M/h=0.649*429.7/46=6.06 cm’

Mevcut donatr: 2&12(montaj)+1&14(pliye)=3.8 cm>

Ek donat1:6.06-3.08=2.26 cm®> 2@12=2.26 cm?
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Alt kistmdaki donati:
Md=Ma-q+M:e=-7.31+35.66=28.35 kNm =283.5 tcm
1) b=bot+4.5*d=25+4.5*12=79 cm
2) 6p=70*1.3=91 kg/cm*

6=1400*1.3=1820 ~1800 kg/cm>
3) 1/d*[M/(op*b)]'2=1/12*[283500/(91*79) ]"?=0.52<1 oldugundan x<d dir. Dikdértgen
kesitlere ait tablo kullamlir.
4) Cizelge 2°den;
op=91 kg/om®  ©,=1800 kg/em® igin; ke=0.649 bulunur.
Fe= ke*M/h=0.649%283.5/46=4 cm”
Mevcut donat: 2@12(diiz)=2.26 cm>
Ek donat1:4-2.26=1.74 cm®> 2&12=2.26 cm>
Toplam donati: 2&12(diiz)*+ 2@12(ek)=4.52 cm? > Fey/3=6.06/3=2.02 cm>

> Feg/2=3.45/2=1.73 cm®

B Mesnedi

A B B A
AN S A K102 &9 K101 &

Ust kisimdaki donatz:

Mg so1=-20.53-21.15=-41.68 kNm

M sag=17.7-21.77=-39.47 kKNm

Mg=-41.68 KNm=-416.8 tcm segilir.

Artinlmig emniyet gerilmeleri; 6,=91 kg/cm2 c=1800 kg/cm2 igin
Cizelge 2 ile ky’=59.51 ke=0.649 bulunur.
Mi=h"/k,**b=467/59.51*25~888.9 tcm > 416.8 tcm

Fe= ke*M/h=0.649*416.8/46=5.88 cm>

Mevcut donati: 212(montaj)+114(pliye)+ 1314(pliye)=5.34 cm’
Ek donat1:5.88-5.34=0.54 cm®>  1212=1.13 cm’

Alt kisimdaki donati;

M,501=-20.53+21.15=0.62 kNm

My sag=-17.7+21.77=4.07 KNm
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Mg=4.07 kNm=40.7 tcm segilir.
1) b=bo+4.5*%d=25+4.5*12=79 cm
2) 6,=70*1.3=91 kg/cm®
G=1400*1.3=1820 ~1800 kg/cm’
3) 1/d*[M/(cy*b)]2=1/12*[40700/(91*79) 1?=0.20<1 oldugundan x<d dir. Dikdortgen
kesitlere ait tablo kullamlir.
4) Cizelge 2°den;
ov=91 kg/em®  ©~1800 kg/cm” igin; ke=0.649 bulunur.
Fe= ke*M/h=0.649*40.7/46=0.57 cm” < Feysy/3=5.88/3=1.96 cm’
< Fegg/2=3.45/2=1.73 cm”
oldugundan Fe=1.96 cm? segilir.
Mevcut donatt: 2&512(diiz)=2.26 cm?>F eger =1.96 cm? Mevcut donati yeterlidir ek donatiya
gerek yoktur.
B- ENINE DONATI HESABI
K101 Kirisi
Vi4,s0i=17.46+16.59=34.05 kN
Vi sa5=24.52+16.59=41.11 kN
Vg=41.11 kN segilir.
h=46 cm op=65 kg/em®  ©=1800 kg/cm’
Cizelge 2 ile; k-=0.883 z= ko*h=0.883*46=40.6 cm
=Q/(b*z)=4111/(25*40.6)=4.05 kg/cm® < 6 kg/em® oldugundan TS 500/69°a gore kayma
donatis1 hesabinin yapilmasina gerek yoktur.
TS 500/69°a gore min. etriye alani: Feg=25%b,*1,/0.=25*25%6/1800=2.08 cm’ dir.
Bu deger 1m igin gerekli etriye alanidir. 1975 Deprem yonetmeligine gore min. etriye ¢ap1 8
mm dir.Etriye aralify kirig genigligini ve kiris yiksekliginin yansim gegemez.Buna gore
ZI8/25 etriye segilirse 1m igin 100/25=4 adet etriye konulur.
Toplam etriye alani Fegu=4%(2*1*0.8%)/4=4 cm® > 2.08 cm?® dir.
K102 Kirisi
Vg=22.02+12.44=34.46 kN
h=46 cm 0y=65 kg/em®  ,=1800 kg/cm?
Cizelge 2 ile; kz=0.883 z= kz*h=0.883%*46=40.6 cm
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=Q/(b*z)=3446/(25*40.6)=3.4 kg/cm* < 6 kg/em® oldugundan TS 500/69’a gore kayma
donatis1 hesabinin yapilmasina gerek yoktur. K101 kiriginde oldugu gibi min. etriye yeterlidir.
Segilen etriye &8/25 dir.
2.4.2 B-B AKSI KiRISLERI ICIN BETONARME KESIT HESABI
A- BOYUNA DONATI HESABI
I- ACIKLIK DONATILARININ HESABI
K103 Kirigi
Md=20.07 kNm=200.7 tcm
d=12 cm , h=60-4=56 cm , bo=25 cm , B.C.I (50/1400)
1) b=bo+6*d=25+6*12=97 cm
2) 6,=50*1.3=65 kg/em®

0=1400%1.3=1820 ~1800 kg/cm®
3) 1/d*[M/(c,*b)]2=1/12*[200700/(65*97) ]2=0.47<1 oldugundan x<d dir. Dikdértgen
kesitlere ait tablo kullanilir.
4) Cizelge 2’den;
op=65 kg/om?  6.=1800 kg/cm® igin; ke= 0.629 bulunur.
Fe= ke*M/h=0.629*200.7/56= 2.25 cm’
Femin=0.003*bo*h=0.003*25*56=4.2 cm”
Segilen donati: 2@14(diiz)+114(pliye)=4.62 cm?
Ayrica agiklikta Gist kisima 2312 montaj donatis1 konulur.
K104 Kirisi
Md=17.76 KNm=177.6 tcm
d=12 cm, h=60-4=56 cm , bo=25 cm , B.C.1 (50/1400)
1) b=bo+6*d=25+6*12=97 cm
2) 6,=50*1.3=65 kg/cm®

6=1400*1.3=1820 ~1800 kg/cm?
3) 1/d*[M/(op*b)]*=1/12*[177600/(65*97) ]?=0.44<1 oldugundan x<d dir. Dikdortgen
kesitlere ait tablo kullanilir.
4) Cizelge 2°den;
op=65 kg/om®>  6,~1800 kg/cm® i¢in; ke=0.629 bulunur.
Fe= ke*M/h=0.629*177.6/56=2 cm’
Femin=0.003*bo*h=0.003*25*56=4.2 cm”
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Segilen donati: 2&12(diiz)+1214(pliye)= 4.62 cm*
Ayrica agikhikta st kisima 2312 montaj donatisi konulur.
II- MESNET DONATILARININ HESABI

A B B A
AN S A Klo4 £ Kio3 &
A Mesnedi
Ust kistmdaki donatu:

Md=Ma+o-Me= -11.35-76.55= -87.9 kNm
h=56 cm o6p=91 kg/cm®>  ©.=1800 kg/cm® i¢in;.
Cizelge 2 ile ky>=59.51 ke=0.649 bulunur.
Mi=h’/ky*b=56/59.51*25=1317.42 tcm > 879 tcm
Fe= ke*M/h=0.649*879/56=10.19 cm®
Mevcut donati; 2(312(montaj)+14(pliye)=3.8 cm?
Ek donat1:10.19-3.8=6.39 cm®> 5@14=7.7 cm®
Alt kistmdaki donati:
Md=Ma:q+Me=-11.35+76.55=65.2 kNm = 652 tcm
1) b=bo+6*d=25+6*12=97 cm h=56 cm
2) op=70%1.3=91 kg/cm®  ©=1400*1.3=1820 ~1800 kg/cm’
3) Vd*[M/(oy*b)]2=1/12*[652000/(91*97) ]"2= 0.72<1 oldugundan x<d dir. Dikdértgen
kesitlere ait tablo kullamlir.
4) Cizelge 2°den;
o5=91 kg/em®  ©,=1800 kg/om? igin; ke=0.649 bulunur.
Fe= ke*M/h=0.649%652/56=7.56 cm® > Fey/3=10.19/3=3.4 cm®
> Fege/2=4.2/2=2.1 cm®
Mevcut donati: 2&514(diiz)=3.08 cm?
Ek donatt: 7.56-3.08=4.48 cm> 3@14=4.62 cm®
B Mesnedi

A B B A
AN SO A Kioa & K103 D

Ust kisimdaki donat:
M 501=-30.72-67.5= -98.22 kNm

My 5a5=-27.44-68.47=-95.91 kNm
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M4=-98.22 kNm=-982.2 tcm segilir.
Artirilmis emniyet gerilmeleri; o,=91 kg/cm2 c.=1800 kg/cm2 igin
Cizelge 2 ile ky’=59.51 ke=0.649 bulunur.
Mi=h%/ky *b=56/59.51*25=1317.4 tcm > 982.2 tcm
Fe= ke*M/h=0.649*982.2/56=11.38 cm’
Mevcut donati: 212(montaj)+1314(pliye)+ 1 14(pliye)=5.34 cm’
Ek donati:11.38-5.34=6.04 cm> 5@14=6.16 cm’
Alt kisimdaki donati:
Mg so=-30.72+67.5= 36.78 kNm
My sag=-27.44+68.47= 41.03 kNm
Mg=41.03 kNm= 410.3 tcm segilir.
1) b=bo+6*d=25+6*12=97 cm
2) 6p=70*1.3=91 kg/cm® ©,=1400*1.3=1820 ~1800 kg/cm>
3) 1/d*[M/(o*b)]2=1/12*[410300/(91*97) ]=0.57<1 oldugundan x<d dir. Dikdértgen
kesitlere ait tablo kullanilir.
4) Cizelge 2’den;
op=91 kg/cm®  ©,=1800 kg/cm® igin; ke=0.649 bulunur.
Fe= ke*M/h=0.649*410.3/56=4.76 cm” > Fegs/3=11.38/3=3.79 cm’
> Fege/2=4.2/2=2.21 cm®
Mevcut donati: 214(diiz)=3.08 cm®
Ek donat1:4.76-3.08= 1.68 cm>  2@12=2.26 cm’
B- ENINE DONATI HESABI
K103 Kirigi
Viso=23.1+45.37-68.47 kN
Vi sa5=25.99+45.37=71.36 kN
h=56 cm =65 kg/em®  ©6.=1800 kg/om’
Cizelge 2 ile; k-—0.883 z= kz*h=0.883*56=49.45 cm
=Q/(b*z)=7136/(25%49.45)=5.77 kg/cm2 <6 kg/cm2 oldugundan TS 500/69’a gore kayma
donatis1 hesabinin yapilmasina gerek yoktur.

TS 500/69°a gore min. etriye alam: Fegr=25*bo*1,/0¢=25*25%6/1800=2.08 cm? dir.



50
Bu deger 1m igin gerekli etriye alamidir. 1975 Deprem y6netmeligine gére min. etriye ¢ap1 8
mm dir.Etriye aralif kirig genigligini ve kiris yiiksekliginin yansim gegemez.Buna gore
(8/25 etriye segilirse 1m i¢in 100/25=4 adet etriye konulur.
Toplam etriye alani Feetr=4*(2*n*0.82)/4=4 cm?>2.08 cm? dir.
K104 Kirisi
V4=30.93+41.49="72.42 kN
h=46 cm oy=65 kg/cm®  ©,~1800 kg/cm®
Cizelge 2 ile; k-=0.883 z=kz*h=0.883*46=40.6 cm
=Q/(b*z)=7242/(25%49.45)=5.86 kg/em®> < 6 kg/cm® oldugundan TS 500/69°a gore kayma
donatis1 hesabinin yapilmasina gerek yoktur.K 103 kiriginde olduBu gibi min. etriye yeterlidir.
Segilen etriye &8/25 dir.
2.5 ELASTIK TEORIYE GORE KOLON DONATI HESAPLARI
2.5.1 ZEMIN KATTA KOLON DONATI HESABI
1-S1 KOLONU DONATI HESABI
X-X VE Y-Y YONU
Simetrik donatili kesit hesab1 yapilacak
Md=Mo+qt+Me=4.74/2+30.06=34.8 kNm
Né=No:¢=312.15 kN Opem=1.3*70=91 kg/cm’

Morsch abaklan ile ¢6ziim yaparsak

h’/h=5/30=0.16 h’=0.14h abag: kullanilir. €=35/2-5=12.5 cm
Me=M+N*e=3.48+31.215%0.125=7.382 tm

Me'=M-N*e¢=3.48-31.215%0.125= -0.422 tm

p=Me/(cp*b*h%)= 7.382/(910%0.35*0.30%)=0.26

p’=M’e/(c,*b*h*)= -0.422/(910%0.35%0.30%)= -0.015

h’=0.14h abaginda p=0.26 ve p’=-0.015 egrilerinin kesim noktasindan gegen diisey dogru
u=u’< %0.4 tiir. Betonarme gartnamesine gore eksantirik basinca maruz kolonlarda bir
taraftaki demirlerin en az 0.004*F, olmalidir, fakat deprem yonetmeligine gére ppmin=0.005
olmalidir.Buna gére;

Femin= Fe’ min=limin*b*h=0.005*35*30=5.25 cm> 4@14=6.16 cm’

Toplam donat1:4*2+2*2=12514=18.48 cm’

Min. donatr:0.01#35%35=12.25 cm’

Max. donat1:0.03*35%35=36.75 cm’
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2-S2 KOLONU DONATI HESABI
X-X YONU
Simetrik donatili kesit hesabi yapilacak
Md=Mo+q+Me=1.76/2+29.76=30.64 kNm
Nd=No¢=530.1 KN Gpem=1.3*70=91 kg/cm®
Morsch abaklari ile ¢oziim yaparsak
h’/h=5/25=0.20 h’=0.14h abag kullamlir. e=30/2-5=10 cm
Me=M+N*e=3.064+53.01*0.10= 8.365 tm
Me’=M-N*e=3.064-53.01*0.10=-2.237 tm
p=Me/(cp*b*h’)= 8.365/(910%0.50%0.25%)= 0.294
p’=M’e/(cp*b*h%)= -2.237/(910%0.50%0.25%)= -0.08
h’=0.14h abaginda p= 0.29 ve p’= -0.08 egrilerinin kesim noktasindan gegen diisey dogru
u=u’< %0.4 tiir. Betonarme gartnamesine gore eksantirik basinca maruz kolonlarda bir
taraftaki demirlerin en az 0.004*F, olmahdir, fakat deprem yonetmeligine gére ppmin=0.005
olmalidir.Buna goére;
Femin™ F& min=Hmin*b*h=0.005*50%25=6 25 cm” ~ 4@14=6.16 cm’
Y-Y YONU
Simetrik donatih kesit hesabi yapilacak
Md=Mo+o+Me=8.56/2+70.30=74.58 kNm
Né=No+0=530.1 KN Gpem=1.3*70=91 kg/cm’
Morsch abaklan ile ¢oziim yaparsak
h’/h=5/45=0.11 h’=0.14h abag kullamilir. €=50/2-5=20 cm
Me=M+N*e=7.458+53.01*0.20= 18.06 tm
Me’=M-N*e=7.458-53.01*0.20=-3.144 tm
p=Me/(op*b*h%)= 18.06/(910%0.30%0.45%)=0.33
p’=M’e/(cp*b*h’)= -3.144/(910%0.30*0.45%)= -0.06
h’=0.14h abaginda p=0.33 ve p’= -0.06 egrilerinin kesim noktasindan gegen diigey dogru
p=p’< %0.4 dir.
Fe= Fe'=p1 *b*h=0.005%30*45=6.75 cm’
Mevcut donati: 2014=3.08 cm”
Ek donati: 6.75-3.08=3.67 cm”  3014=4.52 cm’
Toplam donati:4*2+3%*2=14@14=21.56 cm’
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Min. donatt:0.01*30*50=15 cm’
Max. donat1:0.03*30*50= 45 cm’
3-S3 KOLONU DONATI HESABI
S2 kolonu ile ayni1 donatiya sahiptirler, fakat yonleri farklidir.
4-S4 KOLONU DONATI HESABI
X-X VE Y-Y YONU

Simetrik donatili kesit hesab: yapilacak
Md=Mao+Me= 4.7/2+123.54=125.89 kNm

Nd= No+¢=931.7kN  Gpem=1.3*70=91 kg/cm’

c=M/N=125.89/931.7=0.135

v=c/d=13.5/50=0.27

65=N/(b*d)=93170/(50*50)=37.27 kg/cm®

Obem/00=91/37.27=2.44 e=50/2-5=20 cm e=0.40*d=0.40*50=20 cm Cizelge 3 kullamlir.
Cizelge 3°de v=0.27 degeri oy,,~-0.25*0pq hattinmin diginda kalmaktadir.

Morsch abaklan ile ¢oziim yaparsak

h’/h=5/45=0.11 h’=0.14h abag kullanilir. e=50/2-5=20 cm
Me=M+N*e=12.589+93.17%0.20=31.223 tm

Me’=M-N*e=15.677-93.17%0.20= -6.045 tm

p=Me/(c,*b*h%)= 31.223/(910*0.50*0.45%y=0.34

p’=M’e/(c,*b*h’)= -6.045/(910%0.50*0.45%)= -0.07

h’=0.14h abaginda p= 0.34 ve p’= -0.07 egrilerinin kesim noktasindan gegen diigey dogru
p=p’< %0.4 dir.

Fe= Fe=p*b*h= 0.005*50*45=11.25 cm’ 8@14=12.32 cm>

Toplam donati: 8*2+6*2=28214=43.12 cm®

Min. donati: 0.01%#50%50=25 cm?

Max. donatt: 0.03*50%50=75 cm”



3. BOLUM
3.1 Giris
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Bu bolimde mevcut sistemin tagima giicii yontemi, 1997 yili deprem yonetmeligi ve

TS-500/84 kullamlarak ¢6ziimii yapildi. Deprem bélgesi birinci derece olarak kabul edildi.

3.2 CERCEVE HESABI

3.2.1 A-A AKSININ CROSS METODU ILE COZUMU
Dagitma sayilan ve atalet momentleri 1.bolumde oldugu gibidir.

P,=1.4G+1.6Q P,=G+Q P;=0.9G

YUKLEME NO:1 P1,G,P1

A B C D
AE|AF| AB | B-A{BG|BH|[BC|CB|CI|CJ|CD]| DC |D-K|D-L
0.259 {02071 0.534 | 0.361 |0.157]0.126] 0.356 | 0.356 | 0.157{0.126{ 0.361 | 0.534 |0.259]0.207

29.63 | 29.63 15.06 | -15.06 29.63 | -29.63
-1.674 -6.133 -15.822| -7.911

4058 | 8.116 3.530 2.833 8.003 | 4.002
-1.051 -0.840 -2.167 | -1.083 -3.306} -6.612 -2.916 -2.340 -6.704| -3.352

0.792 | 1.585 0.689 0.553 1.563 | 0.781 8.806 | 17.612 8.542 6.827
-0.205 -0.164 -0.423 | -0.212 -1.707| -3.413 -1.505 -1.208 -3.461| -1.731

0.346 | 0.692 0.301 0.242 0.683 | 0.341 0.462 | 0.924 0.448 0.358
-0.090 -0.072 -0.185 | -0.092 -0.143| -0.286 -0.126 -0.101 -0.290{ -0.145

0.043 | 0.085 0.037 0.030 0.084 | 0.042 0.039 | 0.077 0.038 0.030
-0.011 -0.009 -0.023 -0.029 -0.013 -0.010 -0.029] -0.015

0.008 0.004 0.003
-9.031 -7.218 16.249(-28.451 4.557 3.657 20.237{-20.233 -4.560 -3.659 28.452]-16.250 9.032 7.219
Tablo 3.1-a
YUKLEME NO:2 G,P1,G
A B C D

A-E |A-F| A-B| BA |BG|[BH|[BC|CB|CI|CJ]CD]| DC |DK|D-L
0.259 | 02071 0.534 | 0.361 |0.157{0.126] 0.356 | 0.356 | 0.157]|0.126{ 0.361 | 0.534 |0.259]0.207

15.06 | -15.06 29.63 | -29.63 15.06 | -15.06
-3.901 -3.117 -8.042 | -4.021

-1.904 | -3.808 -1.656 -1.329 -3.755| -1.878
0.493 0394 1.017 | 0.508 2.928 | 5.855 2.582 2.072 5938 2.969

-0.620 | -1.240 -0.539 -0.433 -1.223|-0.612 3.228 | 6.457 3.132 2.503
0.161 0.128 0.331 | 0.166 -0.466| -0.932 -0.411 -0.330 -0.945{ -0.472

0.054 | 0.108 0.047 0.038 0.107 | 0.053 0.126 | 0.252 0.122 0.098
-0.014 -0.011 -0.029|-0.014 -0.032] -0.064 -0.028 -0.023 -0.065]| -0.032

0.008 | 0.017 0.007 0.006 0.017 | 0.008 0.009 | 0.017 0.008 0.007
-0.002 -0.002 -0.004 | -0.002 -0.003 | -0.006 -0.003 -0.002 -0.006| -0.003

0.002 0.001 0.001

-3.263 -2.608 5.871 |-23.347 -2.141 -1.718 27.202]|-27.204 2.141 1.718 23.345|-5.871 3.263 2.608

Tablo 3.1-b
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A

A-E | A-F|] AB

B-A

B-G | B-H | B-C

C-B

CI|CJ|CD

D-C

D-K

D-L

0.259 10.207| 0.534

0.361

0.15710.126 | 0.356

0.356

0.157]0.126 | 0.361

0.534

0.259

0.207

29.63

-29.63

29.63

-29.63

15.06

-15.06

-7.674 -6.133 -15.822
1.428
-0.763
-0.354
0.189
0.081
-0.043
0.011

-0.006

-0.370 -0.296

0.092 0.073
-0.021 -0.017

-0.003 -0.002

-7.91]
2.856
-0.381
-0.708
0.095
0.161
-0.022
0.022
-0.003

1.242 0.997 2816
2.343
-0.698
-0.541
0.159
-0.040
0.022

-0.004

-0.308 -0.247

0.070 0.056

0.010 0.008

1.408
4.686
-0.349
-1.081
0.079
-0.080
0.011
-0.008

2.066 1.658 4.751
3.387
-1.097
0.146
-0.082
0.011

-0.008

-0.477 -0.383

-0.035 -0.028

-0.003 -0.003

2376
6.773
-0.548
0.293
-0.041
0.022
-0.004
0.002

3.285

0.142

0.011

0.001

2.626

0.113

0.008

0.001

-7.976 -6.375 14.351

-35.521

1.014 0.814 33.687

-24.964

1.551 1.244 22.169

-6.187

3.439

2.748

YUKLEME NO:4 P2

.G,P2

Tablo 3.1-c

A

A-E | A-F | A-B

B-A

B-G | B-H | B-C

C-B

CI | CJ | CD

D-K

D-L

0.259 { 0.207{ 0.534

0.361

0.15710.126 | 0.356

0.356

0.15710.126 { 0.361

0.534

0.259

0.207

204

-20.4

15.06

-15.06

20.4

-20.4

-5.284 -4.223 -10.894
1.947
-1.040
0.327
-0.175
0.212
-0.113
0.026

-0.014

-0.504 -0.403

-0.085 -0.068
-0.055 -0.044

-0.007 -0.005

-5.447
3.894
-0.520
0.654
-0.087
0.425

-0.057
0.053

1.694 1.359 3.840
-1.292
0.645
-1.089
0419
-0.090
0.023 0.018 0.052

0.285 0.228

0.185 0.148

1.920
-2.585
0.323
-2.178
0.209
-0.180
0.026
-0.018

-1.140 -0.915 -2.621
5.797
-0.961 -0.771 -2.209
0.295
-0.079 -0.064 -0.182
0.024
-0.008 -0.006 -0.018

-1.310
11.593
-1.105
0.590
-0.091
0.049
-0.009
0.005

5.623

0.286

0.024

0.002

4.494

0.229

0.019

0.002

-5.934 -4.743 10.677

-21.485

2.186 1.754 17.545

-17.542

-2.188 -1.756 21.486

-10.678

5.935

4.743

YUKLEME NO:5 P2

P2,G

Tablo 3.1-d

A

A-E | AF| AB

B-A

B-G | BH | BC

C-B

CIl| CJ|CD

D-K

D-L

0.259 {0.207] 0.534

0.361

0.157]10.126 | 0.356

0.356

0.157]0.126 0.361

0.534

0.259

0.207

20.4

-20.4

204

-20.4

15.06

-15.06

-5.284 -4.223 -10.894
0.983
-0.525
-0.093
0.050
0.115
-0.061
0.015
-0.008

-0.255 -0.204

0.024 0.019
-0.030 -0.024

-0.004 -0.003

-5.447
1.966
-0.263
-0.186
0.025
0.230
-0.031
0.030
-0.004

0.855 0.686 1.939
0.778
-0.081 -0.065 -0.183
-0.662
0.100 0.080 0227
-0.052
0.013 0.016 0.029
-0.005

0.970

1.556

-0.092
-1.324
0.113

-0.104
0.015

-0.010

0.686 0.551 1.578
3.810
-0.584 -0.469 -1.342
0.179
-0.046 -0.037 -0.106
0.014
-0.005 -0.004 -0.010

0.789
7.621
-0.671
0.358
-0.053
0.028
-0.005
0.003

3.696

0.174

0.014

0.001

2.954

0.139

0.011

0.001

-5.548 -4.434 9.982

-24.079

0.887 0.712 22.471

-19.276

0.052 0.042 19.183

-6.990

3.885

3.105

Tablo 3.1-e
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YUKLEME NO:6 P3,P3,P3
A B C D
AE [AF| AB | B-A |[BG|B-H|BC|CB|[CI|CJ|CD]| DC [DK| DL
0.259 [0.207] 0.534 | 0.361 |0.15710.126 | 0.356 | 0.356 | 0.157]0.126 0.361 | 0.534 |0.259]0.207
13.56 | -13.56 13.56 | -13.56 13.56 | -13.56
-3.512 -2.807 -7.241|-3.621
0.654 | 1.307 0.568 0.456 1.289 | 0.644
-0.169 -0.135 -0.349 |-0.174 -0.115{-0.229 -0.101 -0.081 -0.233| -0.116
0.052 | 0.104 0.045 0.036 0.103 | 0.051 3.652 | 7.303 3.542 2.831
-0.014 -0.011 -0.028 | -0.014 -0.659| -1.318 -0.581 -0.467 -1.337} -0.668
0.121 | 0.243 0.106 0.085 0.240| 0.120 0.178 | 0.357 0.173 0.138
-0.031 -0.025 -0.065 | -0.032 -0.053| -0.106 -0.047 -0.038 -0.108| -0.054
0.015 | 0.031 0.013 0.011 0.030] 0.015 0.014 | 0.029 0.014 0.011
-0.004 -0.003 -0.008 | -0.004 -0.005{ -0.011 -0.005 -0.004 -0.011| -0.005
0.003 0.001 0.001
-3.730 -2.981 6.712 |-15.720 0.733 0.588 14.390|-14.393 -0.734 -0.589 15.717| -6.712 3.731 2.982
Tablo 3.1-f
3.2.2 B-B AKSININ CROSS METODU iLE COZUMU
Dagitma sayilar1 ve atalet momentlen 1.bélimde oldugu gibidir.
P=1.4G+1.6Q P=G+Q P;=0.9G
YUKLEME NO:1 PLG,P1
A B C D
AE | AF [ AB|BAI|BG|BH|BC|CB| CI|CJ|CD]| DC]|DK]|DL
0.288 | 0.231 | 0481 | 0.266 | 0.265 [ 0.212] 0.257 | 0.257 | 0.265 [0.212] 0.266 | 0.481 | 0.288 | 0.231
49.78 | -49.78 23.63 | -23.63 49.78 | -49.78
-14.337 -11.499 -23.944[-11.972
5.070 |10.140 10.102 8.082 9.797 | 4.899
-1.460 -1.171 -2.439|-1.219 -3.990| -7.980 -8.228 -6.582 -8.259{ -4.129
0.693 | 1.386 1.380 1.104 1.339| 0.669 12.96525.930 15.526 12.453
-0.200 -0.160 -0.333 |-0.167 -1.752| -3.504 -3.613 -2.891 -3.627| -1.813
0.255 | 0.510 0.508 0.407 0.493 | 0.247 0.436| 0.872 0.522 0419
-0.073 -0.059 -0.123 | -0.061 -0.088{-0.175 -0.181 -0.145 -0.182( -0.091
0.020 | 0.040 0.040 0.032 0.038 | 0.019 0.022] 0.044 0.026 0.021
-0.006 -0.005 -0.010 -0.011 -0.011 -0.009 -0.011} -0.005
0.003 0002 0.001
-16.076 -12.894 28.970|-51.123 12.031 9.625 29.468]|-29.466 -12.033 -9.626 51.125|-28.970 16.076 12.894
YUKLEME NO:2 G,P1,G
A B , C D
AE | AF | AB | BA|[BG|BH|BC|CB| CI|Cd|cD]| pC|DK]|DL
0.288 | 0.231 | 0.481 | 0.266 | 0.265 ]| 0.212| 0.257| 0.257 | 0.265 [0.212|0.266 | 0.481 | 0.288 | 0.231
23.63 | -23.63 4978 | 49,78 23.63 | -23.63
-6.805 -5.459 -11.366] -5.683
2722 | -5.444 -5.424 -4339 -5.260| -2.630
0.784 0.629 1.309 | 0.655 3.698 | 7396 7.627 6.101 7.655] 3.828
-0.579 | -1.158 -1.154 -0.923 -1.119| -0.559 47621 9,525 5.703 4.574
0.167 0.134 0278 | 0.139 -0.540|-1.080 -1.114 -0.891 -1.118]-0.559
0.053 | 0.107 0.106 0.085 0.103| 0.052 0.134] 0.269 0.161 0.129
-0.015 -0.012 -0.026}-0.013 -0.024] -0.048 -0.049 -0.039 -0.049| -0.025
0.005 | 0.010 0.010 0.008 0.009 | 0.005 0.006 | 0.012 0.007 0.006
-0.001 -0.001 -0.002 | -0.001 -0.001/-0.003 -0.003 -0.002 -0.003| -0.001
0.001 0.000 0.000
-5.872 -4.709 10.581]-35.019 -6.461 -5.169 46.647|-46.647 6.461 5.169 35018/-10.581 5.872 4.709

Tablo 3.2-ave b
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YUKLEME NO:3 P1,P1,G

A B C D
AE | AF | AB|BA|[BG|BH|BC|CB]| CI |[CJ|CD| D-C|DK | DL
0288 | 0231 | 0.481 | 0.266 | 0.265 [0.212]| 0.257 | 0.257 | 0.265 [0.212]0.266 | 0.481 | 0.288 | 0.231
49,78 | -49.78 49.78 | -49.78 23.63 | -23.63
-14.337 -11.499 -23.944/-11.972
1.592 | 3.185 3.173 2.538 3.077| 1.538
-0459 -0368 -0.766 |-0.383 3.163 | 6325 6.522 5.218 6.547| 3.273
-0.370 | -0.739 -0.737 -0.589 -0.714]| -0.357 4896| 9792 5863 4.702
0.106 0.085 0.178 | 0.089 -0.583| -1.166 -1.203 -0.962 -1.207| -0.604
0.066 | 0.131 0.131 0.105 0.127| 0.064 0.145] 0.290 0.174 0.139
-0.019 -0.015 -0.032-0.016 -0.027| -0.054 -0.055 -0.044 -0.056| -0.028
0.006 | 0.011 0.011 0009 0.011 | 0.005 0.007 | 0.013 0.008 0.006
-0.002 -0.001 -0.003 | -0.001 -0.002{ -0.003 -0.003 -0.003 -0.003| -0.002
0.001 0.000 0.000
-14.709 -11.798 26.507 |-59.475 2.578 2.063 54.831|-43.428 5261 4.209 33.958{-10.894 6.045 4.849
Tablo 3.2-c
YUKLEME NO:4 P2,G,P2
A B C D
AE |[AF| A-B | B-A [BG|(BH|BC|CB|CI|CJ|CD| DP-C|DK]|DL
0.288 [0.231] 0.481 | 0.266 [0.265]0.212] 0.257] 0.257 [ 0.265|0.212] 0.266 | 0.481 | 0.288 | 0.231
34.07 | -34.07 23.63 | -23.63 34.07 | -34.07
-9.812 -7.870 -16.388| -8.194
2478 | 4957 4.938 3.950 4.789 | 2.394
-0.714 -0.572 -1.192 | -0.596 -1.649| -3.298 -3.401 -2.721 -3.414| -1.707
0.299 | 0.597 0.595 0.476 0.577| 0.289 8.604 | 17.209 10.304 8.264
-0.086 -0.069 -0.144 | -0.072 -1.143| -2.285 -2.357 -1.885 -2.366] -1.183
0.162 | 0.323 0322 0.257 0.312] 0.156 0.284 | 0.569 0.341 0.273
-0.047 -0.037 -0.078 | -0.039 -0.057| -0.113 -0.117 -0.093 -0.117| -0.059
0.013 | 0.025 0.025 0.020 0.025| 0.012 0.014 | 0.028 0.017 0.014
-0.004 -0.003 -0.006 -0.007 -0.007 -0.006 -0.007] -0.004
0.002 0.001 0.001
-10.662 -8.552 19.214|-37.068 5.880 4.704 26.484]-26.483 -5.881 -4.705 37.069]-19.214 10.662 8.552
Tablo 3.2-d
YUKLEME NO:5 P2,P2,G
A B C D
A-E |A-F| AB | BA |BG|BH|[BC|CB|CI|CJ|CD| DC |DK]|DL
0.288 |0.231] 0.481 | 0.266 {0.265[0.212] 0.257 | 0.257 |0.265|0.212{ 0.266 | 0.481 { 0.288 |0.231
34.07 | -34.07 34.07 | -34.07 23.63 | -23.63
-9.812 -7.870 -16.388] -8.194
1.090 | 2.180 2.171 1.737 2.106| 1.053
-0.314 -0.252 -0.524 | -0.262 1.206 { 2.412 2.488 1.990 2.497| 1.248
-0.126 | -0.251 -0.250 -0.200 -0.243}-0.121 5383 | 10.766 6.446 5.170
0.036 0.029 0.060 | 0.030 -0.676|-1.352 -1.394 -1.115 -1.400} -0.700
0.086 | 0.172 0.171 0.137 0.166 | 0.083 0.168 | 0.337 0.202 0.162
-0.025 -0.020 -0.041 {-0.021 -0.032( -0.065 -0.067 -0.053 -0.067{ -0.033
0.007 | 0.014 0014 0.011 0.014| 0.007 0.008 | 0.016 0.010 0.008
-0.002 -0.002 -0.003 | -0.002 -0.002| -0.004 -0.004 -0.003 -0.004| -0.002
0.001 0.001 0.000
-10.117 -8.114 18.231{-40.404 2.106 1.685 36.609|-32.057 1.023 0.818 30.216|-11.998 6.658 5.340

Tablo 3.2-¢
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YUKLEME NO:6 P3,P3.P3

A B C

AE |A-F| A-B | BA |BG|BH|BC| CB |[CI|CJ|CD| DC

D-K

D-L

0288 10.231( 0481 | 0.266 102650212} 0.257 | 0.257 | 0.265[0.212{ 0.266 | 0.481

0.288

0.231

21.27 | -21.27 21.271-21.27 21.27 | -21.27

-6.126 -4.913 -10.231{ -5.115
0.680 | 1.361 1356 1.084 1.315] 0.657
-0.196 -0.157 -0.327|-0.164 -0.084] -0.169 -0.174 -0.139 -0.175] -0.087
0.033 | 0.066 0.066 0.053 0.064| 0.032 5.136 | 10.273
-0.010 -0.008 -0.016 | -0.008 -0.664 -1.328 -1.370 -1.096 -1.375} -0.687
0.089 | 0.179 0.178 0.142 0.173 | 0.086 0.165 0.331
-0.026 -0.021 -0.043 |-0.021 -0.032( -0.065 -0.067 -0.053 -0.067} -0.033
0.007 | 0.014 0.014 0011 0.014} 0.007 0.008 1 0.016
-0.002 -0.002 -0.003 | -0.002 -0.002| -0.004 -0.004 -0.003 -0.004| -0.002
0.001

6.151

0.198

0.010

0.001

4.934

0.159

0.008

0.000

-6.359 -5.100 11.459(-24.960 1.614 1.291 22.052]-22.053 -1.614 -1.292 24.959|-11.460 6.359

5.101

Tablo 3.2-f

3.3 1997 YILI DEPREM YONETMELIGINE GORE DEPREM HESABI
Deprem Bolgesi: 1.derece

Yapimin kullanim amac: Isyeri

Zemin simfi: Z-3

Beton sinifi: B160 = C14 Ec=26.15*10° kN/m?

Wi=Gi+n*Qi=1526 kN Bir kattan gelen toplam yiik.

Bina toplam agrligi: 5%1526=7630 kN

3.3.1 Kolon D Degerlerinin Hesab:

ki k2

ke
k3 ka

Normal katlarda:

k=(ki+ ko+ k3+ ka)/ 2k,  a=k/(2+k) D=a*k;

Zemin katta:

k3=k4=0 k=(ki+ kp)k, a=(0.5+k)/(2+k) D=a*k,
Bulunan sonuglar Tablo 3.3’de gosterilmigtir.




58

KAT Kolon| KolonS.| ke k1 K2 k3 k4 k a Di Zhi
S1 4 1.162 9.087 9.087 | 7.820]0.796| 0.925
S2 4 1.86 | 9.087 | 9.087 | 9.087 | 9.087 |9.771|0.830| 1.544
4 KAT| S3 4 4.762 18.032 18.032 {3.787|0.654 | 3.116 | 36.660
S4 4 4.466 |18.03218.032|18.032|18.032|8.075|0.801 | 3.579
S1 4 2411 9.087 9.087 |3.769) 0.653 | 1.575
S2 4 3214 | 9.087 | 9.087 ] 9.087 | 9.087 |5.655|0.739|2.374
3.KAT| S3 4 5.714 18.032 18.03213.15610.612 1 3.497 | 51.211
S4 4 7.619 | 18.032|18.032|18.032 | 18.03214.733|0.703 | 5.356
S1 4 4.466 9.087 9.087 |2.035]0.504}2.252
S2 4 3.616 | 9.087 | 9.087 | 9.087 | 9.087 |5.0260.715{2.587
2.KAT| S3 4 8.136 18.032 18.032|2.216}0.526 | 4.277} 65.575
S4 4 12.204 } 18.032]18.032 | 18.032 | 18.032 | 2.955[0.596 ] 7.278
S1 4 4.466 9.087 9.087 [2.035]0.504| 2.252
S2 4 4.018 | 9.087 | 9.087 | 9.087 | 9.087 |4.52310.693(2.786
LKAT| S3 4 11.161 18.032 18.03211.616| 0.447 | 4.987 | 76.726
S4 4 18.601 | 18.032]18.032 | 18.032 | 18.032 | 1.93910.492| 9.156
S1 4 3.573 9.087 2.54310.670|2.393
S2 4 3.214 | 9.087 | 9.087 5.65510.804]2.584
ZKAT| S3 4 8.929 18.032 2.019]0.627 | 5.597| 81.637
S4 4 14.881 | 18.032 | 18.032 2.42310.661]9.835
Tablo 3.3

3.3.2 Binann 1.Dogal Titresim Periyodunun Belirlenmesi

T, = 2{i(mi.d2 £) /i(Fﬂ.dﬁ)]m

i=1 i=1

Wi Hi
Fi=(Vt-AF,)5———  Hy=147m<25micin AFy=0

wj.hj
el

Vt=1000 kN olarak alinir. Bulunan sonuglar Tablo 3.4’de gosterilmigtir.

Kat] Wi(kN) |Hi(m)| Wi*Hi | V¢/(Z WiHi)| Fi Vi
4K § 1526 14.7 | 22432.2 | 0.014402374 |323.08| 323.08

3Ky 1526 11.9 | 181594 | 0.014402374 | 261.54| 584.62

2K | 1526 9.1 13886.6 | 0.014402374 |200.00{ 784.62

1K} 1526 6.3 9613.8 | 0.014402374 | 138.46] 923.08

ZK| 1526 | 3.5 | 5341 | 0.014402374 | 76.92 | 1000.00}
69433

Tablo 3.4
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323.08
261.54] W=1526 kN | ZDi=36.660*10"*(12E/K)=146733.52
200 Y.Di=51.211*10"*(12E/h*)=204974.64
138.46 YDi=65.575*10"*(12E/h*)=262467.28
76.9 YDi=76.726%10"*#(12E/h%=307099.73
Y Di=81.637*10"**(12E/h%=209124

mi=wi/g=1526/10=152.6 kNs*/m
Adi:Katlar arasi bagil deplasman A8i=Vi,,/2.Di
T=2n/w

Bulunan sonuglar Tablo 3.5’de gosterilmistir.

w =Y Fi.8fi/Smi.5fi

Kat

Fi

Vi

Di*(12E/M%)

Adi

dg

Fi*0g

mi* 8ﬁz

4K

152.6

323.08

323.08

146733.52

0.002201794

0.015830953

5.114615612

0.038244

3K

152.6

261.54

584.62

204974.64

0.002852135

0.013629159

3.564549407

0.028346059]

2K

152.6

200.00

784.62

262467.28

0.002989384

0.010777024

2.155404861

0.017723613

1K

152.6

138.46

923.08

307099.73

0.003005789

0.007787641

1.078288712

0.009254785

ZK

152.6

76.92

1000.00

209124

0.004781852

0.004781852

0.367834763

0.003489368

12.28069335

0.097058

Tablo 3.5
w’=126.529
w=11.248 rad/sn
T=2a/w=0.56 sn
3.3.3 Esdeger Deprem Yiikiiniin Hesab:
Ao: 1.derece deprem bolgesi igin etkin yer ivme katsayis1 Ao= 0.4
I: Bina 6nem katsayist I=1 (konut, igyeri....)
Zemin simfi: Z-3-
Yerel zemin simfi Z3 igin spektrum karakterisik periyotlan To=0.15 sn , Tg=0.60 sn
Spektrum Katsayisi:S(T)
T=0.56 sn Tp<T < Tp oldugundan S(T)=2.5 alinir.
Spektral ivme katsayist:A(T)
A(T)=Ao*I*S(T)=0.4*2%2.5=1
Toplam esdeger deprem yiikii (Taban kesme kuvveti)
Vt=W*A(T;)/Ra(T;) 2 0.10*Ao*I*W olmalidir.
>0.10*0.4*1*7630
>305.2kN
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Ra(T;):Deprem yiikii azaltma katsayist

T > Ta durumunda Ra(T,)=R=8 alinir. (Siineklilik diizeyi yiiksek sistemlerde)

Vt=7630*1/8=953.75 kN

1997 deprem yonetmeligine gore yiik katsayist 1/8=0.125 bulunuyor, fakat 1975 deprem
yonetmeligine gore bu katsay: 0.08 bulunmugtu.

Katlara etkiyen kesme kuvveti Tablo 3.6’da belirtilmigtir.

Kat| Wi (kN) |Hi{m)| Wi*Hi | VY/(ZWi*Hi) Fi Vkat
4K | 1526 14.7 | 22432.2 | 0.013736264 |308.13 | 308.13

3Ky 1526 11.9 | 18159.4 | 0.013736264 | 24944 | 557.58

2K | 1526 9.1 13886.6 | 0.013736264 | 190.75]| 748.33

1K | 1526 6.3 96138 | 0.013736264 | 132.06 | 880.38

ZKj 1526 35 5341 0.013736264 | 73.37 953.75
69433

Tablo 3.6

Kolonlara etki eden deprem momentleri Tablo 3.7’de gosterilmigtir.

KAT |Kolon| KolonS. | k [D/SDi| ZVkat | Vi | yo | ¥y | 1-y | h | Mae | Must
St 4 7.820]0.0252 7.78 10.45{0.45(055|28] 980 | 11.98
S2 4 9.771] 0.0421 1298 [0.45]1045]|055|2.8| 16.35 | 19.99
4 KAT| S3 4 3.787] 0.0850 { 308.13 | 26.19 | 0.45{0.45|0.55[2.8| 33.00 | 40.34
S4 4 8.07510.0976 30.09 [0451045]/0.55(2.8} 3791 | 46.33
S1 4 3.769{ 0.0308 17.15 10.50/0.50] 0.50§2.8 | 24.01 | 24.01
S2 4 5.65510.0464 25.85 10.50/0.50{0.50[2.8] 36.19 | 36.19
3.KAT| S3 4 3.1560.0683 | 557.57 | 38.08 1 0.50}0.50/0.50|2.8 53.31 | 53.31
S4 4 4.733 ] 0.1046 5831 [0.50}0.50]0.50{2.8] 81.64 | 81.64 |
S1 4 2.035]0.0343 25.70 [0.50[0.50]0.50{2.8] 3598 | 35.98
S2 4 5.026{0.0394 29.52 |0.50]0.50{0.50|2.8 41.33 | 41.33
2KAT | 83 4 2.216]0.0652 | 748.32 | 48.80 [ 0.50/0.50]0.50{2.8] 68.33 | 68.33
S4 4 2.955[0.1110 83.06 {0.50]0.50]0.50|2.8]|116.28|116.28
St 4 2.0350.0294 25.84 10.50/0.5010.50}2.8] 36.18 | 36.18
S2 4 4.523 | 0.0363 3197 10.5010.50[0.50{2.8] 44.76 | 44.76
LKAT| S3 4 1.616| 0.0650 | 880.38 | 57.23 | 0.50|0.50]0.50(2.8| 80.12 | 80.12
S4 4 1.93910.1193 105.06|0.50|0.50{0.50|2.8 | 147.08 | 147.08
S1 4 2.5430.0293 2796 10.60{0.60|040{3.5| 58.72 | 39.15
S2 4 5.655]0.0317 30.19 10.5510.55[0.45{3.5| 58.12 | 47.55
Z.KAT| S3 4 2.01910.0686 | 953.75| 65.39 [ 0.60|0.60|0.40]3.5{137.31 | 91.54
S4 4 2.423(0.1205 114.90 1 0.60]0.60{0.40 | 3.5]241.29| 160.86

Tablo 3.7
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3.4 MAKSIMUM KESIT TESIRLERI
3.4.1 A-A AKSI MAKSIMUM KESIT TESIiRLERI

Yiikleme No:1 P1,G,P;

16.25 P=24.62 kN/m 28.45
XA K101 ﬁB
3.75m 1

{
{ L
Van

Yiikleme No:2 G,P1,G

272 P=24.62 kN/m 27.2
xa K102 xc
| 38m |
{/BC ?VCB
Yiikleme No:3 P{,P1,G
1435 P=2462 kN/m 35.52
< K101 >
, 3.75m |
i f
VBa
33.69 P=24.62 kN/m 2497
£ K102 >
1 3.8m }

he

Yiikleme No:4 P,,G,P;

10.68 P=16.95 kN/m 21.49
&A K101 XE
3.75m |

'{m |

Vas*3.75-16.25+28.45-24.62%3.75%/2=0

Vas=42.91 kN
x=42.91/24.62=1.743 m

maxMi1=42.91*1,743-16.25-24.62*1 .7432/2=2 1.14
maxMi=21.14 kNm

Vec= Vcs=24.62%3.8/2=46.778 kKN
maxMz=46.778*1.9-27.2-24.62*1.92/2=0
maxM2=17.24 kNm

VBa*3.75-35.52+14.35-24.62%3 75%/2=0
Vea=51.81 kN

Vic*3.8-33.69+24.97-24.62*3 .8%/2=0
Vbc=49.07 kN

Vas*3.75-10.68+21.49-16.95%3.75%/2=0
Vas=28.9 kKN



Yiikleme No:S P,,P;,G
998 P=16.95 kN/m 24.08
X K101 i
i 3.75m
| f
VBa
2247 P=16.95 kN/m 19.28
X K102 X
3.8m

N

Yiikleme No:6 P3, P3, P3

6.71 P=11.27 kN/m 14.39
& K101 X
[ 3.75m
*VAB *VBA
1439 P=1127 kN/m 14.39
& K102 X
3.8m '

S
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VBA*3.75-24.08+9.98-16.95*3.752/2=0
Vea=35.54 kN

Vic*3.8-22.47+19.28-16.95%3 .8/2=0
Vibc=33.04 kN

Vas*3.75-6.71+15.72-11.27*3.7522=0

Vas=18.73 kN
VBa=23.53 kN

VBe= Vep=11.27%3.8/2=21.41 kN
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A-A Aks1 Maxsimum Kesit Tesiri Diyagramlari

- T T T

. . 7. 27.2 45
1\625 28.4 (2\ ‘/K 16.7
\._t./ " \_____Tj maxMp1 (kNm)
21.14 17.24 21.14
e [ - oS e
4907 51.81
429

T~

N

49.07 \ 42.91

maxVp!1 (kN)

- —— ——
.6 24.0 . X
10.68 @ 20.4 o 6?
: 7 S b
A A A .
—— -—r— ~— T_
28.9 33.04 35.54
\ + +
maxVpz (kN)

33.04 \ 289

35.54
L .J_ et i
—_ —F —_ —_
(71 15.72/ 14.39 1439} 15.72 6.71
N 4
\:—/ \r/ maxMp3 (kNm)
18.73 21.41 23.53

\ maxVp3 (kN)
~ 1873
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3.4.2 B-B AKSI MAKSIMUM KESIiT TESIRLERiI

Yiikleme No:1 P,,G,P;

28.97 P=41.37kN/m 51.12
& K103 X
3.675m

e

Yiikleme No:2 G,P;,G

46.65 P=41.37kN/m 46.65

&&L\Lﬂi{

3.8m |

S

Yiikleme No:3 P1,P1,G

26.51 P=4137kN/m 59.48

A\ XM%HA

3.675m

| f

5483 P=41.37kN/m 43.43

\ Md

Yiikleme No:4 P»,G,P;

1921 P=28.31KN/m 37.07

N &u&uy

, 3.675m

e

Vas*3.675-28.97+51.12-41.37*3 675°/2=0

Vag=69.99 kN
x=69.99/41.37=1.692 m

maxMi= 69.99*1.692-28.97—41.37*1.6922/2
maxMi=30.24 kNm

Vac= Veg=41.37%3.8/2=78.6 kN
maxMz= 78.6%1.9-46.45-41.37%1.9%/2=0
maxM>=28.02 kNm

Vea*3.675-59.48+26.51-41.37%3.675%/2=0
Vpa=84.99 kN

Vic*3.8-54.84+43.43-41.37*3.8%/2=0
Vac=81.61 kN

Vas*3.675-19.21+37.07%3.6752/2=0
Vas=47.16 KN



Yiikleme No:5 P,,P3,G

18.23 P=28.31 kN/m 40.4

A\ %&

3.675m

‘ f
VBA

36.61 P=28.31kN/m 32.06

NEXEETEP
fvﬂc 3.8m 1

Yiikleme No:6 P3,P3,P3

11.46 P=17.68 kN/m 24,96
X K103 x
3.75m

o

2205 P=17.68 kN/m 22.05

\ y_um%z
. L
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Vea*3.675-40.4+18.23-28.31 *3.6752/2=0
Vea=58.05 kN

Vac*3.8-36.61+32.06-28.31*3.8%/2=0
VBc=54.99 kKN

Vap*3.75-11.46+24.96-17.68%3.75%/2=0

Vas=28.81 kN
VBa=36.16 kN

Vec= Vcp=17.68%3.8/2=33.59 kN
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B-B Aks1 Maxsimum Kesit Tesiri Diyagramlar

69.94

28.97 59.48154.83 54.98\59.48
g 28.97
¥ S~ S N~
30.24 28.02 30.24
_ — _ -
81.61 84.99

maxMp: (kNm)

81.61
— i ~
—r - —p—
19.21 40.4436.61 36.61N\40.4
/\\ \ 19.2}
\i_/ \—;/ + maXMP2(kNm)
e —1 —t
71 54.99 58.05

i . —t -
11.46 24.9y 22.05 22.05 %.96 11.4}
v

maxVp2 (kN)

47.16

maxMp3 (KNm)

maxVp3 (kN)
28.81
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3.4.3 ZEMIN KAT KiRiSLERINDE DUSEY YUKLERDEN MEYDANA GELEN
MOMENT VE KESME KUVVET{ DUZELTMELERI

1) A-A Aksi Diizeltmeleri

a) P} Yuklemesi Diizeltmeleri

Moment Diizeltmeleri: Ax=V*a/3 -Xd=-X’+Ax a<0.175*L

S1 kolonu: Ax=42.91*0.35/3= 5 kNm

X’AB=-16.25+5=-11.25 kNm

a=35 cm < 0.175*375= 65 cm

Sz kolonu sol ucu: Ax=51.81*0.30/3=5.18 kNm

X’Ba=-28.45+5.18=-23.27 kNm

Sz kolonu sag ucu: Ax=49.07%0.30/3= 4.9 kNm

X’Bc=-27.2+4.91= -22.3 kNm

Kesme Kuvveti Diizeltmeleri

1. Agiklik:V’A8=42.91-(0.35/2+0.50)*24.62= 26.29 kN
V’Ba=-51.81+(0.30/2+0.50)*24.62=-35.81 kN

2. Agiklik:V’8c=49.07-(0.30/2+0.50)*24.62=33.07 kN
V’ae=-V’c5=33.07 kN

b) P, Yiiklemesi Diizeltmeleri

Moment Diizeltmeleri:

S1 kolonu: Ax=28.9*0.35/3=3.37 kNm

X’Ap=-10.68+3.37=-7.31 kNm

a=35 cm < 0.175*375=65 cm

S2 kolonu sol ucu: Ax=35.54*0.30/3=3.55 kNm

X’BA=-24.08+3.55=-20.53 kNm

S2 kolonu sag ucu: Ax=33.04*0.30/3=3.3 kNm

X’Bc=-20.47+3.3=-17.7 kNm

Kesme Kuvveti Diizeltmeleri

1. Agiklik:V’as=28.940.35/2+0.50)*16.95=17.46 kN
V’8a=-35.54-(0.30/2+0.50)*16.95=-24.52 kN

2. Agiklik:V’sc=33.04-(0.30/2+0.50)*16.95=22.02 kN
V’se=-V’c8=22.02 kN
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¢) P; Yiiklemesi Diizeltmeleri

Moment Diizeltmeleri:

S1 kolonu: Ax=18.73*0.35/3=2.19 kNm

X’aB=-6.71+2.19= -4.52 kNm

S2 kolonu sol ucu: Ax=23.53*0.30/3=2.35 kNm

X’Ba=-15.72+2.35=-13.37 kNm

S2 kolonu sag ucu: Ax=21.41*0.30/3=2.14 kNm

X’Bc=-14.39+2.14=-12.25 kNm

Kesme Kuvveti Diizeltmeleri

1. Agiklik:V’as= 18.73-(0.35/2+0.50)*11.27=11.12 kN
V’Ba=-23.53+(0.30/2+0.50)*11.27=-16.2 kN

2. Agikhk:V’sc= 21.41-(0.30/2+0.50)*11.27= 14.08 kN
V’sc=-V’cs= 14.08 kN

2) B-B Aks: Diizeltmeleri

a) Py Yiiklemesi Diizeltmeleri

Moment Duzeltmeleri: Ax=V*a/3 -Xd=-X"+Ax a<0.175%L

S3 kolonu: Ax=69.99*0.50/3= 11.67 kNm

X’ap=-28.97+11.67=-17.3 kNm

S4 kolonu sol ucu: Ax= 84.99*0.50/3= 14.17 kNm

X’Ba=-59.48+14.17=-45.31 kNm

S2 kolonu sag ucu: Ax= 81.61*0.50/3=13.61 kNm

X’Bc=-54.83+13.6=-41.23 kNm

Kesme Kuvveti Diizeltmeleri

1. Agikhk:V’as= 69.99-(0.50/2+0.60)*41.37= 34.83 kN
V’Ba= -84.99-(0.50/2+0.60)*28.31= -49.83 kN

2. Agikhik:V’sc= 81.61-(0.50/2+0.60)*41.37= 46.45 kN
V’Bc=-V’cs= 46.45 kN

b) P, Yiklemesi Diizeltmeleri

Moment Diizeltmeleri: Ax=V*a/3 -Xd=-X"+Ax a<0.175%L

S3 kolonu: Ax=47.16*0.50/3=7.86 kNm

X’aB=-19.21+7.86=-11.35 kKNm

S4 kolonu sol ucu: Ax=58.05*0.50/3=9.68 kNm

X’BA=-40.4+9.68=-30.72 kNm
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Sz kolonu sag ucu: Ax=54.99*0.50/3=9.17 kNm

X’Bc=-36.61+9.17=-27.44 kNm

Kesme Kuvveti Diizeltmeleri

1. Agiklik:V’a5=47.16-(0.50/2+0.60)*28.31=23.1 kN
V’Ba=-58.05-(0.50/2+0.60)*28.31=-25.99 kN

2. Agiklik:V’Bc=54.99-(0.50/2+0.60)*28.31=30.93 kN
V’c=-V’c8=30.93 kN

c¢) P3 Yiiklemesi Duzeltmeleri

Moment Dizeltmeleri: Ax=V*a/3 -Xd=-X"+Ax a<0.175*L

S3 kolonu: Ax=28.81*0.50/3= 4.8 kNm

X’ap=-11.46+4.8= -6.66 kNm

S4 kolonu sol ucu: Ax= 36.16*0.50/3= 6.03 kNm

X’Ba= -24.96+6.03= -18.93 kKNm

S2 kolonu sag ucu: Ax=33.59*0.50/3= 5.6 kNm

X’Bc= -22.05+5.6=-16.45 kNm

Kesme Kuvveti Diizeltmeleri

1. Agikhk:V’as=28.81-(0.50/2+0.60)*17.68= 13.78 kN
V’pa=-36.16+(0.50/2+0.60)*17.68=-21.13 kN

2. Agiklik:V’se= 33.59-(0.50/2+0.60)*17.68= 18.56 kN
V’se= -V’ca= 18.56 kN

3.43 ZEMIN KAT KiRiSLERINDE DEPREM YUKLERINDEN MEYDANA

GELEN MOMENT VE KESME KUVVETI DUZELTMELERI
A-A Akst Diizeltmeleri

—— —— ——— ——

P /46'16 /
= M (kNm)
+ / /
75.3/ 4616 46.16

St S
' 375m . 38m ¥ 375m
| J 1

Xap=39.15+36.18=75.33 kNm
Xea=Xsc=(47.55+44.76)/2=46.16 KNm

Moment Diizeltmeleri

1. Agiklik  Vap= VBa=(75.3+46.16)/3.75=32.4 kN
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X’aB=75.33-32.4*0.35/2= 69.66 kNm
X’BA=-46.16+32.4*0.30/2= -41.3 kNm

2. Agiklik

Vic= Vcs=(46.16+46.16)/3.8= 24.29 kN
X’Bc=- X’cB= 46.16-24.29*0.30/2= 42.52 kNm

Kesme Kuvveti Diyagrami

24.29

324

D ]

B-B- Aksi Diizeltmeleri

———

/ 153.97

324

Vdep (kN)

/ 153.97 / 171.66

171 66/
‘ 153.97

-
3675m

38m

/ 153.97/

3675m

M (kKNm)

Xap=91.54+80.12=171.66 kNm

S4
|
|

S0
|
1

-X8a=X5c=(160.86+147.08)/2=153.97 kNm

Moment Diizeltmeleri

1. Agikhik

Vas= Vea=(171.66+153.97)/3.675= 88.61 kN
X’as= 171.66-88.61*0.50/2= 149.51 kNm
X’Ba= -153.97+88.61*0.50/2= -131.82 kNm

2. Agikhik

Vae= Ves=(153.97+153.97)/3.8= 81.04 kN
X’Bc=- X’cB= 153.97-81.04*0.50/2= 133.71 KNm
Kesme Kuvveti Diyagrami

T

$1.04

88.61

88.61

Vep (kN)
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3.5 TASIMA GUCU YONTEMINE GORE ZEMIN KAT KIRISLERINDE
BETONARME KESIT HESAPLARI
3.5.1 A-A AKSI KiRiSLERININ BETONARME KESIT HESAPLARI

K101 K102
M -11.25 -23.27} -22.3

1.4G+1.6Q 21.14 17.24
Mg+Q -7.31 -20.53}4-19.17
Mo.sc -4.52 -13.371-12.25
MEg -+ 69.66 41.3 1 42.52
M -76.97 -61.831-61.69
G+Q+E 62.35 20.77 §§ 23.35
M -74.18 -54.67]-54.77
0.9G+E 65.14 27.93 i 30.27
Ma -76.97 -61.83]-61.69

(Knm) | 65.14 121,14} 27.93 | 30.27 17.24
V1.46+1.6Q { 26.29 35.81 || 33.07
VG+Q 17.46 24.52 1 22.03
VoG 11.12 16.2 § 14.08
VE-+ 324 32.4 || 24.29
Ve || 49.86 56.92 || 46.32
Vosc-E [|-21.28 -16.2 §-10.21
Va(kN) | 49.86 56.92 || 46.32

Tablo 3.8

A- BOYUNA DONATI HESABI

I- ACIKLIK DONATILARININ HESABI

K101 Kirisi:

Mg=21.14 kNm=2114 kNem by=25cm h&~12 cm
b=by+l/10=25+(0.6*375)/10=48 cm  d=h-4=50-4=46 cm

Malzeme C14/S220 £,q=0.95 kN/m® £,¢=19.1 kN/m’

My=0.85* f,g*b* hy*(d-0.5 hy)=0.85%0.95*48%12%(46-0.5%12)=18605 kNcm
My >My a <h¢ tarafsiz eksen tabla iginde, soyut dikdortgen hesabs yapilir.
K=b*d*/M=48*46%/2114= 48.05 Cizelge 5’den
ks=0.0536-(48.05-26.81)/(52.98-26.81)*(0.0536-0.0530)=0.0531

K=48.05 > k=5.3 schim kontroliine gerek yok.

As= ks* Mg/d=0.0531*2114/46=2.24 cm”

B.C.I (S220) igin p > 0.0025 olmali (TS500/84)

ASmin1=0.0025* by *d=0.0025*25*46=2.875 cm”
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Asming=(1.2/ £,q)* by*d=(1.2/191)*25%46=7.225 cm’
Asmax=0.235* f4/ £,4* by *d=0.235%0.95/19.1%25%46=13.44 cm’
As=2.24 cm® < Aspin=2.875 cm’
1.3* As=1.3%2.24=2.91 cm” < Aspiny=7.225 cm’
Asgec=2.91 cm’
Segilen donatt: 2312(diiz)+1212(pliye)=3.39 cm’
K102 Kirisi:
M4=17.24 kNm=1724 kNcm b,=25cm h&=12 cm
b= bytly/10=25+(0.6*375)/10=48 cm  d=h-4=60-4= 56 cm
Malzeme C14/5220 £,4~0.95 KN/m® f£,¢=19.1 kN/m’
My=0.85* f,4*b* h*(d-0.5 hy)=0.85*0.95%48*12*(46-0.5%12)=18605 kNcm
My >My a <h¢ tarafsiz eksen tabla iginde, soyut dikdértgen hesabi yapilir.
K=b*d* /M =48*46°/1724=58.91 Cizelge 5’den
K=58.91 > Kpax=52.98 k¢=0.0530 bulunur.
As= kg* My/d=0.0530*1724/46=1.99 cm”
1.3* As=1.3%1.99=2.59 cm” < ASmin1=2.875 cm’
Asgec=2.88 cm’
Segilen donati: 2@12(diiz)+1312(pliye)=3.39 cm’

Ayrica agiklikta Gst kisima 22512 montaj donatisi konulur.
II- MESNET DONATILARININ HESABI

A B B A
L K101 DS K102 £  Kiol AN
A Mesnedi

Ust kistmdaki donatr:

Mg=-76.97 kNm= -7697 kNcm

K=b”‘d2/Md=25*462/7697=6.87 > Keehim=35.3 Tek donatilt kesit hesabi yapilir.
Pu 2 foa / £,470.85/191=0.0045 (1997 Deprem yonetmeligi)

Cizelge 5’den

ks=0.0586-(6.87-6.51)/(7.23-6.51)*(0.0586-0.0578)=0.0582

As= k¢* My/d=0.0582*7697/46=9.74 cm’
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p=9.74/(25*46)=0.0085 > p=0.0045
Mevcut donati: 212(montaj)+1312(pliye)=3.39 cm’
Ek donat1:9.74-3.39=6.35 cm” 5@14=7.7 om”
Alt Kistmdaki Donatt:
Mg= 65.14 KNm= 6514 kNcm < My=18605 kNcm oldugundan soyut dikdortgen hesabi
yapilir.
b=48 cm , d=46 cm
K=b*d*/M=48*46%/6514= 15.59 Cizelge 5’den
k¢=0.055-(15.59-13.74)/(18.1-13.74)*(0.055-0.0543)=0.0547
K=15.59 > k;=5.3 sehim kontroliine gerek yok.
As=k* My/d=0.0547%6514/46=1.75 cm’ > Asysy/2=9.74/2=4.87 cm”
Mevecut donati: 23 12(ditz) =2.26 cm’
Ek donati:7.75-2.26=5.49 cm®  4@14=6.16 cm”

B Mesnedi
Ust kisimdaki donati:

Mg= -61.83 kNm= -6183 kNcm

K=b*d2/Md=25*462/6183=8.56 > Ksehim=5.3 Tek donatili kesit hesab1 yapilir.
Pu 2 frq / £,4=0.85/191=0.0045 olmali. (1997 Deprem yonetmeligi)

Cizelge 5°den

ks=0.0571-(8.56-8.16)/(9.39-8.16)*(0.0571-0.0564)=0.0568

As=k¢* My/d=0.0568%6183/46=7.63 cm>

p=7.63/(25%46)=0.0066 > p=0.0045

Mevcut donati: 2(12(montaj)+112(pliye)+112(pliye)=4.52 cm’

Ek donat:7.63-4.52=3.11 cm®>  2@14=3.08 cm’

Alt Kisimdaki Donati:

Mg= 30.27 kNm= 3027 kNcm < My=18605 kNcm oldugundan soyut dikdortgen hesabi
yapilir,

b=48 cm , d=46 cm

K=b*d’/M~48*467/3027=33.55 Cizelge 5 den
ks=0.0536-(33.55-26.81)/(52.98-26.81)*(0.0536-0.0530)=0.05344
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K=33.55 > k=5.3 sehim kontroliine gerek yok.
As= k¢* My/d=0.05344*3027/46=3.52 cm2 < Asgst/2=7.63/2=3.82 cm2

1. ve 2. derece deprem bolgelerindeki tastyic sistemlerde, kirig mesnedindeki alt donati aymi

mesnetteki iist donatinin %50 sinden daha az olamaz. 1997 deprem yonetmeligi.

Asgec=3.82 cm’
Mevecut donati: 20512(diiz) =2.26 cm’

Ek donat1:3.08-2.26=1.56 cm>  1&314=1.54 cm’

B-ENINE DONATI HESABI
Etriye hesabi:

Ver = 0.65%€14*by*d=0.65%0.085*25*46=63.54 kN

Vi =0.22%f4*by,*d=0.22%0.95*25%46=240.35 kN

V¢ =0.80*V =0.80%63.54=50.83 kN

K101 Kirisi:

V4 =56.92 kN < V¢ =63.54 kN oldugundan minimum etriye yeterlidir.
ASy min/ Smin=0.30*f4a/f5q4*bw  Asy=1 cm® (Iki kollu &8 etriye igin)
Smin= (ASw,min*fcta)/(0.30* feiq*by)=(1*19.1)/(0.30%0.085*25)=29.96 cm
S<by=25cm, S<d/2=23 cm, S <=30 cm olmahdir.

Segilen etriye: &8/S=23 cm
Kesme giivenligi:

Ve = Vgy +(Mpi + ij) /L
Kiris uglarindaki pekesmeli tagima giicii momentleri, daha kesin hesap yapilmadi
durumlarda Mp; =1.4 My ve My =1.4 Mjj olarak alinabilir.

Ve £ V; olmal

Ve =24.52+(1.4*75.3+1.4%46.16)/3.75

Ve1 =69.87 kN Vep =-20.83 kN

Ve1 =69.87 kN < V; =240.35 kN oldugundan K101 kiriginde kesme giivenlii saglanmigtir.
Kirig sariima bolgelerindeki enine donatinin hesabinda Ve — Vgy 20.5 Vg4 olmasi durumunda

betonun kesme dayammina katkis1 V =0 alinacaktir.(*)

(' ) Afet Bolgelerinde Yaphlacak Yapilar Hakkinda Yonetmelik,(1997)
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69.87-24.52=45.35 kN > 0.5*56.92=28.46 kN oldugundan kiris sariima bélgesinde Vc=0

almir. Kirig sarilma bolgesindeki etriye aralig;

Vw = Agw * feq *d /s

56.92=1*19.1*46/s — s=15.43 cm s=15 cm olmal:.

1997 deprem yonetmeligine gore kirig sarilma bolgesindeki etriye aralif agikliktaki etriye
aralifimin yanst kadar s/2 olmalidir. Buna gére s/2=23/2=11.5 cm etriye aralig1 11 cm
olmalidir. Segilen @8/S=23 cm etriye uygundur.

K102 Kirigi:

V4 =46.32 kN < V¢ =63.54 kN oldugundan minimum etriye yeterlidir.

ASwmin/ Smin=0.30*fed/fya*by  Asy=1 cm’ (Iki kollu &8 etriye igin)

Smin= (ASw min*fetd)/(0.30* feiq*by)=(1*19.1)/(0.30*0.085%25)=29.96 cm

S <by=25cm, S <£d/2=23 cm, S <=30 cm olmahdir.

Secilen etriye: &8/5=23 cm

Kesme gtivenligi:

Ve = Vay +(Mpi + Mp;) / Ln

Kiris uglarindaki pekesmeli tagima giicii momentleri, daha kesin hesap yapilmadi
durumlarda My; =1.4 My ve Mp; =1.4 My; olarak alinabilir.

Ve £ V;olmah

Ve =22.03+(1.4*46.16+1.4%46.16)/3.8

Ve1 =56 KN Ve =-11.98 kN

Ve1 =56 kN < V; =240.35 kN oldugundan K102 kirisinde kesme giivenligi saglanmistir.

Kiris sarilma bolgelerindeki enine donatimin hesabinda Ve - Vgy 20.5 Vg olmasi durumunda

betonun kesme dayanimina katkis1 V¢ =0 almacaktlr.(')

56-22.03=33.97 kN > 0.5*46.32=23.16 kN oldugundan kirig sarilma bolgesinde Vc=0 alinir.
Kirig sanlma bélgesindeki etriye aralif;

Vw = Agw * fcqg *d /5

46.32=1*19.1*46/s — s=19 cm olmal.

() Afet Bolgelerinde Yaplilacak Yapilar Hakkinda Yonetmelik,(1997)
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1997 deprem yonetmeligine gore kiris sarniima bélgesindeki etriye aralif agikliktaki etriye
araliginin yarisi kadar s/2 olmahdir. Buna gére s/2=23/2=11.5 cm etriye aralig1 11 cm

olmalidir. Segilen &8/S=23 c¢m etriye uygundur.
3.5.2 B-B AKSI KiRISLERI BETONARME KESIT HESAPLARI

K103 K104
M -17.3 -45.31 | -41.23
14G+1.6Q 30.24 28.02
Mgc+Q -11.35 -30.72 | -27.44
Mosc -6.66 -18.93 || -16.45
Mk -+ 149.51 131.82 j 133.71
M -160.86 -162.541-161.15
G+QtE § 138.16 101.1 | 106.27
M -156.17 -150.75} -150.16
09GH+E | 142 85 112.89 ) 117.26
Ma -160.86 -162.541-161.15
(kNm) {§ 142.85 }§30.243 112,89 || 117.26 28.02
Vi4G+1.6Q | 34.83 49.83 || 46.45
VG+Q 23.1 2599 | 3093
Vosc 13.78 21.13 | 18.56
VE-+ 88.61 83.61 | 81.04
Vergee § 111.71 1146 § 111.97
VosGE [ -74.83 -67.48 | -62.48
Va(kN) § 11171 1146 || 111.97
Tablo 3.9

A- BOYUNA DONATI HESABI
I- ACIKLIK DONATILARININ HESABI

K103 Kirisi:

Mg=30.24 kNm=3024 kNcm by=25c¢cm h=12cm

b= by +ly/5=25+(0.6*367.5)/5=70cm  d=h-4=60-4= 56 cm

Malzeme C14/8220 £,4=0.95 KN/m” f£,¢=19.1 kN/m”

M,=0.85* f,4*b* h*(d-0.5 h)=0.85%0.95*70*12#(56-0.5%12)=33915 kNcm
My >My a<hs tarafsiz eksen tabla iginde, soyut dikdortgen hesab: yapilir.
K=b*d*/My=70*56%/3024= 72.59 Cizelge 5’den

K=72.59 > Kmax=52.98 ks=0.0530 bulunur.

As=kg* My/d=0.0530*3024/56=2.86 cm’

B.C.I (8220) igin p = 0.0025 olmali (TS500/84)

ASpin1=0.0025* by *d=0.0025*25*56=3.5 cm’
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Asminy=(1.2/ £,0)* by *d=(1.2/191)*25*56=8.8 cm’
Asax=0.235% foq / f,4* by *d=0.235*0.95/19.1*25%56=16.36 cm”
As=2.86 cm’> < ASpmin1=3.5 cm?
1.3* As=1.3%2.86=3.72 cm” < Asin>=8.8 cm’
Asee=3.72 cm’
Segilen donati: 2312(diz)+1214(pliye)=3.8 cm’
K104 Kirigi:
M4=28.02 kNm=2802 kNcm by=25cm he12cm
b= bytly/5=25+(0.6*367.5)/5=70cm  d=h-4=60-4=56 cm
Malzeme C14/8220 £,4=0.95 kKN/m” £,4=19.1 kN/m’
My =0.85* f,4*b* he*(d-0.5 h)=0.85%0.95%70%12%(56-0.5%*12)=33915 kNem
My >My a <h tarafsiz eksen tabla iginde, soyut dikdortgen hesab: yapihir.
K=b*d"/M=70*56%/2802=78.34 Cizelge 5’den
K=78.34 > K;a=52.98  ks=0.0530 bulunur.
As= k¢* My/d=0.0530%2802/56=2.65 cm> < ASmin=3.5 cm>
1.3* As=1.3%2.65=3.45 cm” < ASpin1=3.5 cm’
ASgec=3.5 cm’
Segilen donati: 2&12(diiz)+1214(pliye)=3.8 cm”
Aynica agikhikta Gst kisima 212 montaj donatis: konulur.
II- MESNET DONATILARININ HESABI

A B B A
4L K103 LD K104 £ Ki3 &
A Mesnedi

Ust kisimdaki donat1:

M= -160.86 kKNm= -16086 kNcm

K=b*d2/Md=25*562/ 16086=4.87 < Ksenim=5.3 Cift donatili kesit hesab1 yapiimali.
My=by*d”/ Keehim=25*56/5.3=14792 kNem < My=16086 kNem

Cizelge 5°den Pgehim=0.0114

AS= Pachim*by*d=0.0114*25%56=15.96 cm’

M= M- M =16086-14792=1294 kNcm
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d’/d=4/56=0.071 ve C14 betonu igin Cizelge 6 ile B*p,=0.00366
Psehim > B*Pp —> 05'= fyq ( Betonarme donatist akmigtir As,= As’ )
M= Asy*fyq*(d-d’)
1294= As;*19.1%(56-4) —> As,= As'=1.3 cm’
As= As;+As,= 15.96+1.3=17.26 cm’
Pu 2 fera / £¢=0.85/191=0.0045 olmah. (1997 Deprem yonetmeligi)
p=17.26/(25*56)=0.0123 > p=0.0045
Mevcut donati: 2312(montaj)+1<514(pliye)=3.8 cm’
Ek donatt:17.26-3.8=13.46 cm®  7@16=14.07 cm’
Alt Kisimdaki Donatt:

Mg= 142.85 kNm= 14285 kNem < My=33915 kNcm oldugundan soyut dikdortgen hesabi
yaptlir.,

b=70 cm , d=56 cm

K=b*d*/M=70*56%/14285= 15.37 Cizelge 5’den
ks=0.0550-(15.37-13.74)/(18.1-13.74)*(0.0550-0.0543)=0.0547

K=15.37 > k;=5.3 schim konturoliine gerek yok.

As= k¢* My/d=0.0547*14285/56=13.95 cm”> > Asgs/2=17.26/2=8.63 cm®

Mevcut donati: 2&312(diiz) =2.26 cm’

Ek donat1:13.95-2.26=11.69 cm>  62316=12.06 cm>

B Mesnedi
Ust kisimdaki donatu:

Mg=-162.54 kKNm=-16254 kNcm

K=b*d2/Md=25 *56°/16254=4.82 < Ksehim=3.3 Cift donatili kesit hesab yapilir.
M=by*d”/ Keenim=25*56%/5.3=14792 kNcm < Mg=16254 kNem

Cizelge 5°den Pgehim=0.0114

AS= Pechim*bw*d=0.0114*25%56=15.96 cm’

Mg= Mj- M1=16086-14792=1294 kNcm

d’/d=4/56=0.071 ve C14 betonu igin Cizelge 6 ile B*pp=0.00366

Pschim > B*py —> 65°= 4 ( Betonarme donatis: akmigtir As,= As’ )

M= As,*fy4*(d-d”)
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1462= As,*19.1%(56-4) - As,= As’=1.47 cm’
As= As+As,= 15.96+1.47=17.43 cm*
Pu 2 fird / £4=0.85/191=0.0045 olmali. (1997 Deprem yonetmeligi)
p=17.43/(25*56)=0.0124 > p=0.0045
Mevcut donati: 2J12(montaj)+1314(pliye)+1314(pliye)=5.34 cm’
Ek donati:17.43-5.34=12.09 cm>  6@16=12.06 cm’
Alt Kisimdaki Donatt:
Mg= 117.97 kNm= 11797 kNcm < My=33915 kNcm oldugundan soyut dikdérigen hesabi
yapilir.
b=70 cm , d=56 cm
K=b*d2/Md=7O*562/ 11797=18.61 Cizelge 5’den
ks=0.0543-18.61-18.1)/(26.81-18.1)*(0.0543-0.0536)=0.05425
K=18.61 > k=5.3 sehim konturoliine gerek yok.
As= k¢* My/d=0.05425%11797/46=11.43 cm” > Asp/2=17.43/2=8.72 cm’

1. ve 2. derece deprem bolgelerindeki tasiyici sistemlerde, kirig mesnedindeki alt donat: aym
mesnetteki Gist donatinin %50 sinden daha az olamaz. 1997 deprem yonetmeligi.

Mevcut donatt: 2312(diiz) =2.26 cm?
Ek donati:11.43-2.26=9.17 cm®>  5216=10.05 cm’

B-ENINE DONATI HESABI
Etriye hesab::

Ver = 0.654™*by*d=0.65*0.085%25%56=77.35 kN

Vi =0.22%f4%b,,*d=0.22%0.95*25*56=292.6 kN

V¢ =0.80*V¢, =0.80*%77.35=61.88 kN

K103 Kiriti:

V4 =114.6 kN > V¢, =77.35 kKN kayma donatis1 hesapla bulunacaktir.
Ver =77.35 < V3 =114.46 kN < V; =292.6 kN kesit uygundur.
Vw=V4-V=114.46-61.88=52.72 kN

Vi = Asy*fiq*d/S Asy=n*Ao

n:kol say1s1 Ao=Etriye gubugu enkesit alam

@8 igin As,=2*n*0.8°/4=1 cm”
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52.72=1*19.1*56/S — S=20.23 cm < by=25cm
Segilen etriye: &J8/S=20 cm
Kesme glivenligi:

Ve = Vgy +(Mpi + Mp;) / Ly

Kiris uglanndaki pekesmeli tasima giicii momentleri, daha kesin hesap yapilmadigi
durumlarda Mp; =1.4 My ve My; =1.4 Myj olarak almabilir.

Ve £ V; olmah

Ve =25.99+(1.4*%171.66+1.4*153.97)/3.675

Ve1 =150 kKN Vg2 =-98 kN

Ve1 =150 kN < V; =240.35 kN oldugundan K103 kiriginde kesme giivenligi saglanmgtir.
Kirig sarilma bolgelerindeki enine donatinin hesabinda Ve — Vgy 20.5 V¢ olmasi durumunda

betonun kesme dayanimina katkis1 V =0 ahinacakur.(*)

150-25.99=124.01 kN > 0.5*114.6=57.3 kN oldugundan kirig sarilma bélgesinde Vc=0 alinir.
Kirig sarilma bolgesindeki etriye araligi;

Vw = Agw * feqd *d /s

114.6=1*19.1*56/s — 5=9.33 cm =9 cm olmal:.

1997 deprem yonetmelifine gore kirig sarilma bolgesindeki etriye arahi agikliktaki etriye
aralifinin yaris1 kadar s/2 olmalidir. Buna gore s/2=20/2=10 ¢cm Segilen &8/S=20 cm etriye
uygundur.

K104 Kiris.i:

V4=111.97 \kN > V¢r =77.35 kN kayma donatisi hesapla bulunacaktir.

Ver =77.35 < V4 =111.97 kN < V; =292.6 kN kesit uygundur.

Vw=Vg-V=111.97-61.88=50.09 kN

Vw = Asy*fq*d/S Asy=n*Ao

n:kol sayis1 Ao=FEtriye gubugu enkesit alani

@8 igin Asy=2*1*0.8%/4=1 cm’
50.09=1*19.1*56/S — S=21.35cm < by=25cm
Segilen etriye; 8/5=20 cm

() Afet Bolgelerinde Yaplilacak Yapilar Hakkinda Yénetmelik,(1997)
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Kesme giivenligi:
Ve = Vdy +(Mpj + Mp;j) / Ln
Kiris uglarindaki pekesmeli tagima giicii momentleri, daha kesin hesap yapiimadi
durumlarda Mp; =1.4 My ve My =1.4 My olarak alinabilir.

Ve £ V; olmali

Ve =30.93+(1.4%153.97+1.4*153.97)/3.8

Ve1 =144.38 kN Vep =-82.52 kN

Ve1 =144.38 kN < V; =240.35 kN oldugundan K104 kirisinde kesme giivenligi saglanmigtir.
Kiris sarilma bolgelerindeki enine donatimin hesabinda Ve — Vgy 20.5 V4 olmasi durumunda

betonun kesme dayanimina katkisi V¢ =0 aliacaktir.()
144.38-30.93=113.45 kN > 0.5*111.97=55.99 kN oldugundan kirig sarilma boélgesinde Vc=0

aliur. Kirig sanlma bolgesindeki etriye aralig; .
Vw=Agw * fcqg ¥d /s
111.97=1*19.1*56/s — 5=9.55 cm s=9 cm olmal1.
1997 deprem yonetmeligine gore kirig sarilma bolgesindeki etriye aralifi agikliktaki etriye
araliginin yanst kadar s/2 olmalidir. Buna gore s/2=20/2=10 cm ~ 9 cm
Segilen &8/S=20 cm etriye uygundur.
3.6 TASIMA GUCU YONTEMINE GORE KOLON DONATI HESABI
3.6.1 ZEMIN KATTA KOLON DONATI HESABI
1- S1 KOLONU DONATI HESABI
X-X VE Y-Y YONU:
a) P;=1.4G+1.6Q Yiiklemesi
My4=7.22/2=3.61 kNm Ng=449.65 kN

z=h-2d’=35-2*5=25 cm

z/h=25/35=0.71 Abak 1 kullamlir.

=35 cm

Win™ Pmin” fyd/fea=0.005%19.1/0.95= 0.10

(/h)min= 0.10

I h=35 cm I

= Ng/(b*h*£.q)= 449.65/(35*35*0.95)= 0.39

() Afet Bolgelerinde Yaphlacak Yapilar Hakkinda Yonetmelik,(1997)
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m= My/(b*h**£,q)=361/(35*352*0.95)= 0.009
Abak 1 ile n ve m degerleri igin w < wy,iz=0.10 bulunur. Statik¢e gerekli kesit hesabi
yapilmasi gerekir.
e/h= Mgy/( Ng*h)= 361/(449.65%35)=0.022 < (¢/h)min= 0.10
(e/h)min=0.10 ve Wyin=0.10 icin Abak 1 ile n;=0.84 bulunur.
b= Ng/( n;*fcq*h)=449.65/(0.84*0.95*%35)=16.1 cm <b/2=17.5 cm
As= As'=0.005*17.5*35=3.06 cm’
b) P»=G+Q+E Yiiklemesi
Mg= Mg+Q+Mg=4.74/2+58.72=61.09 kNm Ng=3125kN
n= Ng/(b*h*fq)= 312.5/(35*35%0.95)=0.27
m= Md/(b*hz*fcd)=6109/(35*352*0.95)=0. 15
Abak 1 ile n ve m degerleri i¢in w= 0.08 < wp,j,=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.
e/h=Mg/( Ng*h)=6109/(312.5*35)=0.56 > (e/h)yin=0.10
e/h=0.56 ve wyjn=0.10 icin Abak 1 ile nj=0.30 bulunur.
b= N¢/( n1*feq*h)= 312.5/(0.30*0.95*35)=31.33 cm > b/2=17.5 cm
As= As’=0.005*31.33*35=5.48 cm”
¢) P3=0.9G+E Yiiklemesi
Mg= My 9g+Mg= 2.98/2+58.72=60.21 kNm Ng =0.9%248.85=224 kN
n= Ng/(b*h*fq)= 224/(35*35*0.95)=0.19
m= Md/(b*hz"fcd)=602 1/(35*352*0.95)=O. 15
Abak 1 ile n ve m degerleri i¢in w= 0.10 bulunur.

p=W* fo4/£,¢=0.10%0.95/19.1=0.005

As= As'=0.005*35%35=6.13 cm’

S1 kolonu igin x-x ve y-y yonlerinde segilen donati alam1 As= As*=6.13 cm’ 4314 =6.16 cm?
Toplam donati:4*2+2%2=1214=18.48 cm’

Min. donat1:0.01%¥35%35=12.25 cm”

Max. donatt:0.04*35*35=49 cm”
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2- S2 KOLONU DONATI HESABI
X-X YONU:
a) P1=1.4G+1.6Q Yiklemesi
M4=3.66/2=1.83 kNm Ngq=767.42 kN

z=h-2d’=30-2*5=20 cm
b=50 cm zs/h=20/30=0.67 Abak 1 kullanilir.

Winin™ Prmin™*fyd/fea=0.005*19.1/0.95=0.10
h=30 cm
l | (e/h)pin=0.10

n= Ny/(b*h*f,q)= 767.42/(50%30%0.95)=0.54

m= Md/(b*hz*fcd)=1 83/(50*302*0.95)=0.004

Abak 1 ile n ve m degerleri i¢in w < wyip=0.10 bulunur. Statik¢e gerekli kesit hesabi
yapilmas: gerekir.

e/h= My/( Ng*h)=183/(767.42*30)=0.008 < (e/h)yjn=0.10

(€/h)min=0.10 ve Wiin=0.10 icin Abak 1 ile n;=0.84 bulunur.

b= Ng/( n1*fcq*h)=767.42/(0.84*0.95*30)=32 cm > b/2=25 cm

As= As'=0.005*32*30=4.8 cm’

b) P5=G+Q+E Yiklemesi

Mg= Mg+o+tMg= 1.76/2+58.12= 59 kNm Ng=530.1 kN

n= Ng/(b*h*f,q)= 530.1/(50%30%0.95)=0.37

m= Md/(b*hz*t}d)=5900/(50*302*0.95)=0. 14

Abak 1 ile n ve m degerleri igin w= 0.05 < wij»=0.10 bulunur. Statikge gerekli kesit hesab1
yapilmasi gerekir.

e/h= My/( Ng*h)=5900/(530.1*30)= 0.37 > (e/h)yjn=0.10

e/h=0.37 ve Win=0.10 icin Abak 1 ile n;=0.48 bulunur.

b= Ng/( n;*feg*h)= 530.1/(0.48*0.95*30)=38.75 cm > b/2=25 cm

As= As'=0.005*38.75*30=5.81 cm’

¢) P;=0.9G+E Yuklemesi

Mg= Mg og+Mg= 0.59/2+58.12=58.42 kNm Ng = 0.9%403.7=363.33 kKN
n= Ng/(b*h*feq)= 363.33/(50*30*0.95)=0.25

m= Md/(b*hz*fcd)=602 1/(35*352*0.95)=0. 137
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Abak 1 ile n ve m degerleri igin w= 0.06 < wii;=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmas gerekir.
e/h= My/( Ng*h)=5842/(363.3*30)= 0.54 > (e/h)min= 0.10
e/h=0.54 ve Win=0.10 icin Abak 1 ile ny=0.30 bulunur.
b= Ng/( nj*feq*h)=363.33/(0.30%0.95*30)=42.5 cm > b/2= 25 cm
As= As'=0.005*42.5*30= 6.38 cm”
Sz kolonu igin x-x yoniinde segilen donat1 alam As= As’=6.38 cm’ 5314 =7.7 cm®
Y-Y YONU:
a) P1=1.4G+1.6Q Yiklemesi
M4=12.89/2=6.45 kNm Ngq=767.42 kN

Z5=h-2d’=50-2*5=40 cm
=50 cm zs/h=40/50=0.80 Abak 3 kullamlir.

Wanin™ P £y £o=0.005*19.1/0.95=0.10
b=30cm
—A (e/h)ymi=0.10
= Nyg/(b*h*£,q)= 767.42/(30*50%0.95)=0.54

m= Md/(b*hz*fcd)= 645/(30*502*0.95)=0.009

Abak 3 ile n ve m degerleri igin w < wyin=0.10 bulunur. Statik¢e gerekli kesit hesabi
yapilmas: gerekir.

e/h= My/( Ng*h)= 645((767.42*50)=0.017 < (e/h)yin=0.10
(e/D)min=0.10 ve wpin=0.10 icin Abak 3 ile n;=0.85 bulunur.

b1= No/( n1*feq*h)=767.42/(0.85%0.95*50)=19 cm > b/2=15 cm

As= As"=0.005*19*50=4.75 cm”

b) P,=G+Q+E Yiklemesi

Mg=Mg+q+Mg= 8.55/2+137.21=141.49 kNm Ng=530.1kN
n= Ng/(b*h*f 4= 530.1/(30*50%0.95)=0.37

m= My/(b*h**£,q)=14149/(30%50#0.95)=0.20

Abak 3 ile n ve m degerleri igin w=0.12 bulunur.

p=w* £,4/£,4=0.12*0.95/19.1=0.006
As= As’=0.006*30*50=9 cm>
¢) P3=0.9G+E Yiiklemesi
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Mg= My o6+ Mg=5.1/2+137.21=139.76 kNm Ng = 0.9*403.7=363.33 kN
n= Ng/(b*h*fq)= 363.33/(30*50%0.95)=0.25
m= Md/(b*hz*fcd)=l3976/(30*502*0.95)=0.20
Abak 3 ile n ve m degerleri igin w= 0.13 bulunur.

p=W* fog/f,4=0.13%0.95/19.1=0.0065

As= As’=0.0065*30*50= 9.75 cm’

S2 kolonu i¢in y-y yoniinde segilen donati alam As= As’=9.75 cm’
Meveut donati: 22514=3.08 cm”

Ek donat1:9.75-3.08=6.67 cm” 5@14=7.7 cm”

Toplam donati:5*2+5%2=20214=30.8 cm’

Min. donatt:0.01%30*50=15 cm’

Max. donati:0.04*30%50=60 cm’

3- S3 KOLONU DONATI HESABI

S2 kolonu ile aymdir fakat donatilarin yerlestirilme yénleri farkhidir.
4- S4 KOLONU DONATI HESABI

X-X VE Y-Y YONU:

a) P1=1.4G+1.6Q Yiklemesi

Mg=9.62/2=4.81 kNm Ng = 1354.92 kN
z~h-2d’=50-2*5=40 cm
50 om z5/h=40/50=0.80 Abak 3 kullamlir.
Wanin™ Pmin™* fyd/fea=0.005%19.1/0.95=0.10
|_‘1=i°2‘__{ (e/h)min=0.10

n= Ng/(b*h*fq)= 1354.92/(50*50*0.95)=0.57
m= Mg/(b*h**£,q)= 481/(50*50%%0.95)=0.004
Abak 3 ile n ve m degerleri igin W < Wy,in=0.10 bulunur. Statikce gerekli kesit hesabi

yapilmasi gerekir.

e/b= My/( Ng*h)=481/(1354.92*50)=0.007 < (e/h)min=0.10
(e/h)min= 0.10 ve W= 0.10 i¢in Abak 1 ile n;=0.85 bulunur,

b= Ng/( n*feq*h)=1354.92/(0.85%0.95%50)=33.56 cm > b/2=25 cm
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As= As’=0.005*33.56*50= 8.39 cm’
b) P,=G+Q+E Yiklemesi
Mg= Mg+Q+Mg=4.7/2+241.29=243.64 kNm Ng=931.7kN
n= Ng/(b*h*fg)= 931.7/(50*50*0.95)=0.39
m= Md/(b*hz*fcd)=24364/(50*502*0.95)=0.205
Abak 3 ile n ve m degerleri igin w= 0.125 bulunur.
p=w* fo4/f4=0.125%0.95/19.1=0.0062
As= As’=0.0062*50*50=15.5 cm’
¢) P3=0.9G+E Yiklemesi
Mg= My ogtMg= 1.29/2+241.29=241.94 kNm Ng=0.9%679=611.1 kN
n= Ny/(b*h*fg)= 611.1/(50*50*0.95)=0.26
m= Md/(b*hz*fcd)=24194/(50*502*0.95)=0.20
Abak 3 ile n ve m degerleri i¢in w= 0.13 bulunur.
p=w* foa/fy4=0.13*0.95/19.1=0.0065
As= As’=0.0065*50*50=16.15 cm’
S4 kolonu i¢in x-x ve y-y yonlerinde segilen donati alam ;

As= As’=16.15 cm® 8216 =16.08 cm”
Toplam donati:8*2+6*2=282516= 56.28 cm’
Min. donati:0.01*50#50= 25 cm”

Max. donati:0.04*50%50= 100 cm’

3.6.2 1.KAT KOLONLARINDA MOMENT DUZELTMELERI
1) 1.KATTA DUSEY YUKLERDEN MEYDANA GELEN MOMENT
DUZELTMELERI

A-A Aks:
a) P; Yiiklemesi:
o Y\ /7 228
T 9.03 456 M(Nm)
35m
1 1 1 1 L

S1 S2
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St kolonu:
m=(9.03+4.52)/2.8= 4.84 kN
Mij=9.03-4.84*0.50/2= 7.82 kNm
S2 kolonu:
m=(4.56+2.28)/2.8=2.443 kN
Mij= -4.56+2.443%0.50/2= -3.95 kNm

b) P, Yiklemesi:
T ? 297 7 11 —~—— T
28m \ /
T 504 219 MUNm)
35m
- S e P NN e N e .
Si S2
S1 kolonu:

m=(5.94+2.97)/2.8=3.18 kN

Mij= 5.94-3.18*0.50/2=5.15 kNm
S2 kolonu:

m=(2.19+1.1)/2.8= 1.175 kN
Mij=-2.19+1.175%0.50/2= -1.9 kNm

c) P; Yiklemesi:
—_ 1.87 - -
N 7 037
28m \ /
T 373 073 M(kNm)
35m
b —t— .y = Sy wnmb—
S1 S2
S1 kolonu:

m=(3.73+1.87)/2.8=2.49 kN

Mij= 3.73-2.49*0.50/2=3.11 kNm

S2 kolonu:

m=(0.73+0.37)/2.8=0.393 kN

Mij= -0.73+0.393*0.50/2= -0.63 kNm
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B-B Akst
a) Py Yiklemesi:
—r ? 8.04 7 6.02 - ——
28m \ /
- = M(kNm)
16.08 12.03
35m
ovb— o T e avmmlnam —J—-
Ss3 S4
S3 kolonu:
m=(16.08+8.04)/2.8= 8.61 kN
Mij= 16.08-8.61*0.60/2= 13.5 kNm
S4 kolonu:
m=(12.03+6.02)/2.8= 6.446 kN
Mij= -12.03+6.446*0.60/2= -10.1 kNm
b) P, Yiiklemesi:
T X 533 7 2.94 T T
28m \ /
T 1066 588 M(kNm)
35m
s TS T T
S3 kolonu:
m=(10.66+5.33)/2.8=5.71 kN
Mij= 10.66-5.71*0.60/2= 8.95 kNm
S4 kolonu:
m=(5.88+2.94)/2.8= 3.15 kN
Mij= -5.88+3.15*0.60/2= -4.94 kNm
¢) P3 Yiklemesi:
I Q 3.18 70.81 —r— —r
28m x
T 636 162 M(kNm)
35m
1 1 L 4 A4
S3 S4
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S3 kolonu:

m=(6.36+3.18)/2.8=3.41 kN

Mij= 6.36-3.41*0.60/2= 5.34 kNm

S4 kolonu:

m=(1.62+0.81)/2.8=0.87 kN

Mij= -1.62+0.87*0.60/2= -1.36 kNm

2) 1. KATTA DEPREM YUKLERDEN MEYDANA GELEN MOMENT
DUZELTMELERI

A-A Aks1

=1 Y, S R

36.1 44.76
35m
L A L -

S2

St kolonu:S l
m=(36.18+36.18)/2.8=25.84 kN
Mij=-36.18+25.84*0.50/2= -29.72 kNm
S2 kolonu:

m=(44.76+44.76)/2.8= 31.97 kN

Mij= -44.76+31.97*%0.50/2= -36.77 kNm

B-B Aks1
___ 80.12 %’.08 __ _
28m /7 /
T80.12 147,08 | M(kNm)
35m
T s i - T
S3 kolonu;

m=(80.12+80.12)/2.8=57.23 kN

Mij= -80.12+57.23*0.60/2= -62.95 kNm
S4 kolonu:

m=(147.08+147.08)/2.8= 105.06 kN

Mij= -147.08+105.6*0.60/2=-115.56 kNm
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3.6.3 1. KATTA KOLON DONATI HESABI
1- S1 KOLONU DONATI HESABI

X-X VE Y-Y YONU:

a) P;=1.4G+1.6Q Yiiklemesi

M4=7.82 kNm Ng=359.72 kN

z=h-2d’=35-2*5=25 cm
=35 cm z/h=25/35=0.71 Abak 1 kullamlr.

Wmnin™ Pmin" fyd/fcg=0.005%19.1/0.95=0.10

piem (e/h)min=0.10

n= Ng/(b*h*fq)= 359.72/(35*35%0.95)=0.31

m= My/(b*h?*£,q)= 782/(35*352%0.95)= 0.019

Abak 1 ile n ve m degerleri igin W < Wiy,in=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.

e/h= My/( Ng*h)= 782/(359.72*35)=0.06 < (¢/h)yin=0.10

(e/h)min=0.10 ve wpyjn=0.10 i¢in Abak 1 ile n;=0.84 bulunur.

b= Ng/( n1*feq*h)= 359.72/(0.84*0.95*35)=12.88 cm < b/2=17.5 cm

As= As’=0.005*17.5%35=3.06 cm”

b) Py=G+Q+E Yiklemesi

M= MG+Q+MEg=5.15+29.72= 34.87 kNm Ng =249.72 kN

n= Ng/(b*h*f.4)= 249.72/(35*35*0.95)=0.21

m= Mg/(b*h>*f,q)= 3487/(35*352%0.95)=0.085

Abak 1 ile n ve m degerleri igin w= 0.08 < wpi;=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.

e/h=My/( Ng*h)= 3487/(249.72*35)= 0.40 > (e/h)y=0.10

e/h=0.40 ve wy,in=0.10 icin Abak 1 ile n;= 0.44 bulunur.

b= Ng/( n1*feq*h)= 249.72/(0.44*0.95*35)= 17 cm < b/2=17.5 cm

As= As'™=0.005*17.5%35=3.06 cm’

¢) P3=0.9G+E Yiklemesi

Mg= Mo og+Mg= 3.11+29.72=32.82 kNm Ng=0.9*199.16= 179.24 kN
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n= Ng/(b*h*f.q)= 179.24/(35*35*0.95)=0.15
m= Md/(b*hz*fcd)= 3282/(35*352*0.95)=0.08
Abak 1 ile n ve m degerleri igin w= 0.025 < wyy,j,=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.
e/h= My/( Ng*h)=3282/(179.24*35)= 0.52 > (e/h)pin=0.10
e/h= 0.40 ve Wyin=0.10 icin Abak 1 ile n;= 0.34 bulunur.
b= Ng/( n1*feq*h)= 179.24/(0.34*0.95*35)= 15.85 cm <b/2=17.5 cm
As= As'=0.005*17.5*35=3.06 cm”
S1 kolonu i¢in x-x ve y-y yonlerinde segilen donati alam As= As’=3.06 cm? 3214 =4.62 cm’
Toplam donati:3*2+1%2=82514=12.32 cm’
Min. donatr:0.01*35*35=12.25 cm’

Max. donat1:0.04*35%35=49 cm’

2- §2 KOLONU DONATI HESABI

X-X YONU:

2) P1=1.4G+1.6Q Yiklemesi

Mg¢=3.95 kNm Ng=613.94 kN

2,=h-2d’=30-2*5=20 cm
=50 cm 2/h=20/30=0.67 Abak 1 kullanihir.

Wmin™ Pmin* yd/f“1=0.005"‘19. 1/0.95=0.10
h=30 ¢cm
l ' (eM)min=0.10
n= Ng/(b*h*f 4)= 613.94/(50*30*0.95)=0.43

m= Md/(b*hz*fcd)= 395/(50*302*0.95)=0.01

Abak 1 ile n ve m degerleri igin w < wpi;=0.10 bulunur. Statikge gerekli kesit hesab1
yapilmas: gerekir.

e/h=My/( Ng*h)= 395/(613.94*30)=0.02 < (e/h)pn=0.10

(e/h)pin=0.10 ve Wpin=0.10 icin Abak 1 ile n;=0.84 bulunur.

b= Ng/( nj*f4*h)= 613.94/(0.84*0.95*30)= 25.64 cm > b/2=25 cm

As= As'=0.005*25.64*30= 3.85 cm’

b) P)=G+Q+E Yiklemesi

Mg= Mg+otMg= 1.9+36.77=38.67 kNm Ng=424.08 kN
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n= Ng/(b*h*f.q)= 424.08/(50*30*0.95)=0.30
m= Md/(b*hz*fcd)= 3867/(50*302*0.95)=0.09
Abak 1 ile n ve m degerleri i¢in w < wpin=0.10 bulunur. Statik¢e gerekli kesit hesab:
yapilmasi gerekir.
e/h= My/( Ng*h)=3867/(424.08*30)= 0.30 > (e/h)in=0.10
e/h=0.30 ve wyin=0.10 igin Abak 1 ile n}=0.54 bulunur.
b= Ng/( nj*feq*h)= 424.08/(0.54*0.95%30)=27.55 cm > b/2=25 cm
As= As’=0.005%27.55*30= 4.13 cm’
¢) P3=0.9G+E Yiiklemesi
Mg= My og+MEg= 0.63+36.77=37.4 kNm Ny = 0.9%322.96=290.66 kN
n= Ng/(b*h*fq)= 290.66/(50*30*0.95)=0.20
m= My/(b*h>*£,q)= 3740/(50*307%0.95)=0.08
Abak 1 ile n ve m degerleri i¢in w= 0< wyjn=0.10 bulunur. Statikce gerekli kesit hesabi
yapilmas: gerekir.
e/b= My/( Ng*h)= 3740/(290.66*30)= 0.43 > (e/h)yin=0.10
€/h=0.43 ve Wpin=0.10 igin Abak 1 ile n;=0.41 bulunur.
b= Ng/( n;*fq*h)= 290.66/(0.41*0.95*30)= 24.87 cm < b/2=25 cm
As= As'=0.005*25*30=3.75 cm’
Sz kolonu igin x-x yoniinde secilen donati alani As= As’=4.13 cm’ 3014 = 4.62 cm®
Y-Y YONU:
a) P1=1.4G+1.6Q Yiklemesi
Mg=13.5 kNm Ng=613.94 kN

z~h-2d’=50-2*5=40 cm
=50 cm Z/h=40/50=0.80 Abak 3 kullanilir.

Wanin™ Prmin*fya/fe=0.005*19.1/0.95=0.10

|o20em (e/h)min=0.10
n= Ny/(b*h*foq)= 613.94/(30*50*0.95)=0.43

m= My/(b*h>*€.4)= 1350/(30*502%0.95)=0.02
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Toplam donati:3*2+1*2=8@14= 12.32 cm’ < Min. donatr:0.01*30*50=15 cm”
y-y yoniinde 2514 donati konulursa toplam donati: 10014=15.4 cm? olur ve min. donatr
kosulu saglanir.
Max. donat1:0.04*30%50=60 cm’

3- S3 KOLONU DONATI HESABI

S2 kolonu ile aymdir fakat donatilarin yerlestirilme yonleri farklidir.
4- S4 KOLONU DONATI HESABI

X-X VE Y-Y YONU:

a) P1=1.4G+1.6Q Yiiklemesi

M4=10.1 KNm Ng = 1083.94 kN
z=h-2d’=50-2*5=40 cm
50 om z;/h=40/50=0.80 Abak 3 kullanilir.
Wimnin™ Pmin” fyd/fed=0.005%19.1/0.95=0.10
I h=50 cm l (e/h)pin=0.10

n= Ng/(b*h*f.q)= 1083.94/(50*50%0.95)=0.46

m= Md/(b*hz*fcd)= 1010/(50*502*0.95)=0.009

Abak 3 ile n ve m degerleri igin w < wpi;=0.10 bulunur. Statikce gerekli kesit hesabi
yapilmasi gerekir.

e/h=My/( Ng*h)= 1010/(1083.94*50)=0.018 < (e/h)pin= 0.10

(e/)min= 0.10 ve wyin=0.10 i¢in Abak 3 ile n;=0.85 bulunur.

b= Ny¢/( ny*feqg*h)= 1083.94/(0.85*0.95*50)= 26.85 cm > b/2=25 cm

As= As’=0.005*26.85*50= 6.71 cm’

b) P,=G+Q+E Yiiklemesi

Mg= Mg+Q+tMg=4.94+115.6= 120.5 kNm Ng = 745.36 kN

n= Ng/(b*h*f4)= 745.36/(50*50%0.95)=0.31

m= My/(b*h>*f,9)= 12050/(50*50°%0.95)=0.10

Abak 3 ile n ve m degerleri igin w < wpin=0.10 bulunur. Statikce gerekli kesit hesabi
yapilmasi gerekir.

e/h= My/( Ng*h)= 12050/(745.36*50)=0.32 > (e/h)min=0.10
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(e/h)=0.32 ve Wiin=0.10 igin Abak 3 ile n;=0.54 bulunur.
b= Ng/( n*feq*h)= 745.36/(0.54*0.95*50)= 29 cm > b/2=25 cm
As= As’=0.005*29*50=7.25 cm’
¢) P3=0.9G+E Yiiklemesi
Mg= My 9g+Mg= 1.36+115.56=116.92 kNm Ng=0.9*543.2=488.88 kN
n= Ng/(b*h*f 4)= 488.88/(50*50*0.95)=0.20
m= My/(b*h**£,4)= 11692/(50*50°%0.95)=0.10
Abak 3 ile n ve m degerleri igin w < wpin=0.10 bulunur. Statik¢e gerekli kesit hesabi
yapilmasi gerekir.
e/h= My/( Ng*h)= 11692/(488.88*50)=0.48 > (e/h)mi;= 0.10
(e/h)= 0.48 ve wpin= 0.10 igin Abak 3 ile n;=0.37 bulunur.
b= Ng/( n1*fcq*h)= 488.88/(0.37*0.95*50)= 27.8 cm > b/2=25 cm
As= As’=0.005*27.8*50=6.95 cm’
S4 kolonu igin x-x ve y-y yonlerinde segilen donati alani;
As= As’=7.25 cm” 416 = 8.04 cm”
Toplam donat1:4*2+2*2=12216= 24.15 cm” < Min. donat1:0.01#50*50=25 cm”

y-y yoniinde 3316 donat1 konulursa toplam donati: 1416=28.14 cm? olur ve min. donatt
kogulu saglanir.

1.KAT VE 2.KATTA A-A AKSININ CROSS METODU iLE DUSEY YUKLERE
GORE HESABI

E G I

K
(35x35) (30x45) _I- T
Kl01 K102 c K101
FlG5x35) (30x50) L
St

L 3.75m 1 38m 1 375m I

I i I 1
Dagitma Sayilan
1a8=(34.53/3.75)/(34.53/3.75+12.505/2.8+12.505/2.8)= 0.508 TAB= IDC
rae=(12.505/2.8)/(34.53/3.75+12.505/2.8+12.505/2.8)= 0.246 TAE= DK
1ar=(12.505/2.8)/(34.53/3.75+12.505/2.8+12.505/2.8)= 0.246 TAF= IDL

18a=(34.53/3.75)/(34.53/3.75+34.53/3.8+11.25/2.8+10.125/2.8)=0.355  ma=rcp
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rsc=(34.53/3.8)/(34.53/3.75+34.53/3.8+11.25/2.8+10.125/2.8)= 0.350 IBC= ICB
rB6=(10.125/2.8)/(34.53/3.75+34.53/3.8+11.25/2.8+10.125/2.8)=0.140  mc=ra
ren=(11.25/3.8)/(34.53/3.75+34.53/3.8+11.25/2.8+10.125/2.8)= 0.155 TBH= ICI
Sonuglar Tablo 3.10°da gosterilmigtir.

1.KAT VE 2.KATTA B-B AKSININ CROSS METODU iLE DUSEY YUKLERE
GORE HESABI

E G K

I

28m —l;5x30) (45x45) T _|_
K103 Bl ko4 ¢ K103
28m F(50x30) (50x50)

S3 S4 S3

L 3.675m i 38m i 3675m I

I | ] 1
Dagitma Sayilan
rap=(68.52/3.675)/(68.52/3.675+31.25/2.8+22.78/2.8)= 0.492 AB= IDC
rar=(22.78/2.8)/(68.52/3.675+31.25/2.8+22.78/2.8)= 0.214 TAE= TDK
rar=(31.25/2.8)/(68.52/3.675+31.25/2.8+22.78/2.8)= 0.294 TAF= TDL

r8a=(68.52/3.675)/(68.52/3.675+68.52/3.8+52.083/2.8+34.172/2.8)= 0.276  r8a=rcp
rec=(68.52/3.8)/(68.52/3.675+68.52/3.8+52.083/2.8+34.172/2.8)= 0.267 TBC= ICB
186=(34.172/2.8)/(68.52/3.675+68.52/3.8+52.083/2.8+34.172/2.8)=0.181  mc=rai
ren=(52.083/2.8)/(68.52/3.675+68.52/3.8+52.083/2.8+34.172/2.8)=0.276  mu=r1CI
Sonuglar Tablo 3.11’de gosterilmigtir,

1. VE 2. KATTA A-A AKSININ CROSS METODUYLA COZOMU

YUKLEME NO:1 P1,G,P1

A B C D

A-E |AF| AB|BA |[BG|BH|{BC | CB |CI1{CJ|CD]| DC |DK|DL

0.246 {0.246] 0.508 | 0.355 | 0.14 |0.155] 0.35 | 0.35 | 0.14 |0.155] 0.355] 0.508 [0.246]0.246
29.63 | -29.63 15.06 | -15.06 29.63 | -29.63

-7.289 -7.289 -15.052| -7.526
3.0922 | 7.844 3,093 3425 7.734| 3.867

-0.965 -0.965 -1.992 ] -0.996 -3.226] -6.453 -2.581 -2.858 -6.545{ -3.273

0.750 | 1.499 0.591 0.655 1.478 ] 0.739 8.357]16.714 8.094 8.094
-0.184 -0.184 -0.381-0.190 -1.592) -3.184 -1.273 -1.410 -3.229{ -1.615

0.316 | 0.633 0.250 0276 0.624 | 0.312 0410} 0.820 0.397 0397
-0.078 -0.078 -0.161 | -0.080 -0.1261-0.253 -0.101 -0.112 -0.256 -0.128

0.037 | 0.073 0.029 0.032 0.072} 0.036 0.033 { 0.065 0.032 0.032
-0.009 -0.009 -0.019 -0.024 -0.010 -0.011 -0.024| -0.012

0.006 0.003 0.003

-8.525 -8.525 17.050|-28.374 3.963 4.388 20.023-20.019 -3.965 -4.390 28.375/-17.051 8.526 8.526




YUKLEME NO:2 G,P1,G
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A

A-E

A-F

A-B

B-A { B-G | B-H | B-C

CB|CI|CJ|CD

D-C

D-K

D-L

0.246

0.246

0.508

0.355 ] 0.14 ]0.155] 0.35

0.35 { 0.14 {0.155} 0.355

0.508

0.246

0.246

15.06

-15.06 29.63

-29.63 15.06

-15.06

-3.705

0.469

0.147

-0.012

-0.002

-3.705

0.469

0.147

-0.012

-0.002

~7.650
-1.907
0.969
-0.597
0.303
0.051
-0.026
0.007
-0.004

-3.825
-3.814
0.484
-1.194
0.152
0.101

-0.013
0.015

-0.002

-1.504 -1.665 -3.761
2.879
-1.177
-0.437
0.100
-0.028
0.014

-0.003

-0.471 -0.521

0.040 0.044

0.006 0.006

-1.880

5.758 2.303 2.550 5.840
-0.589 3.084
-0.873 -0.349 -0.387 -0.886
0.050 0.112
-0.057 -0.023 -0.025 -0.058
0.007 0.607
-0.005 -0.002 -0.002 -0.005

2.920
6.167
-0.443
0.225

-0.029
0.015
-0.003
0.001

2.986

0.109

0.007

0.001

2.986

0.109

0.007

0.001

-3.103

-3.103

6.206

-23.156 -1.929 -2.136 27.218

-27.219 1.929 2.136 23.155

-6.206

3.103

3.103

YUKLEME NO:3 PLPLG

A

A-E

A-F

A-B

B-A B-H | B-C

C-B | CI C-D

b-C

D-K

D-L

0.246

0.246

0.508

0.355 ] 0.14 {0.155] 0.35

0.35 | 0.14 }0.155] 0.355

0.508

0.246

0.246

29.63

-29.63 29.63

-29.63 15.06

-15.06

~7.289

-0.329

0.086

-0.018

-0.002

-7.289 -15.052

-0.329

0.086

-0.018

-0.002

1.336
-0.679
-0.351
0.179
0.074
-0.037
0.010
-0.005

-1.526
2.672
-0.339
-0.703
0.089
0.147
-0.019
0.019
-0.002

1.054 1.167 2.634
2319
-0.277 -0.307 -0.693
-0.504
0.058 0.064 0.145
-0.035
0.008 0.008 0.019
-0.003

1.317
4.639
-0.346
-1.008
0.073
-0.071
0.009
-0.007

1.855 2.054 4.705
3228
-0.403 -0.447 -1.023
0.130
-0.028 -0.031 -0.072
0.009
-0.003 -0.003 -0.007

2.352
6.455
-0.511
0.260
-0.036
0.018
-0.003
0.002

3.126

0.126

0.009

0.001

3.126

0.126

0.009

0.001

-7.552

-7.552

15.103

-35.292 0.842 0.932 33.512

-25.025 1.421 1.573 22.030

-6.523

3.262

3.262

Tablo 3.10-a

YUKLEME NO:4 P2,G,P2

A

A-E

A-F

A-B

B-A | BG | B-H

CB | CI|CJ]CD

D-C

D-K

D-L

0.246

0.246

0.508

0.355 | 0.14 [ 0.155] 0.35

0.35 | 0.14 }0.155] 0.355

0.508

0.246

0.246

20.4

-20.4 15.06

-15.06 204

-20.4

-5.018

-0.459

-0.076

-0.048

-0.006

-5.018 -10.363

-0.459

-0.076

-0.048

-0.006

1.868
-0.949
0.307
-0.156
0.194
-0.099
0.023
-0.012

-5.182
3.735
-0.474
0.615
-0.078
0.389
-0.049
0.046

1.473 1.631 3.683
-1.257
0.606
-1.016
0.383
-0.079

0.045

0.242 0.268

0.153 0.170

0.018 0.020

1.841

-2.513
0.303
-2.033
0.192
-0.159
0.023
-0.015

-1.005 -1.113 -2.549
5.505
-0.813 -0.900 -2.062
0.262
-0.063 -0.070 -0.161
0.020
-0.006 -0.007 -0.015

-1.275
11.011
-1.031
0.524

-0.080
0.041

-0.008
0.004

5.332

0.254

0.020

0.002

5.332

0.254

0.020

0.002

-5.607

-5.607

11.214

-21.399 1.887 2.089 17.424

-17.422 -1.888 -2.090 21.400

-11.215

5.607

5.607
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YUKLEME NO:5 P2,P2,G

A B C D

AE [A-F| AB | BA [BG|{BH|BC|{CB |CI|CJ]|CD]| D-C |D-K|DL

0.246 |1 0.246| 0.508 | 0.355 | 0.14 |0.155| 0.35 | 0.35 | 0.14 10.155[0.355 | 0.508 {0.246]0.246

204 | -204 204 | -204 15.06 | -15.06

-5.018 -5.018 -10.363| -5.182
0.920 | 1.839 0.725 0.803 1.814§ 0.907

-0.226 -0.226 -0.467 | -0.234 0.776{ 1.552 0.621 0.687 1.574} 0.787

-0.096 | -0.192 -0.076 -0.084 -0.190{ -0.095 3.625| 7.251 3.511 3.511
0.024 0.024 0.049 | 0.024 -0.618| -1.236 -0.494 -0.547 -1.253 -0.627

0.105 | 0.211 0.083 0.092 0.208 | 0.104 0.159| 0318 0.154 0.154
-0.026 -0.026 -0.054 | -0.027 -0.046| -0.092 -0.037 -0.041 -0.093] -0.047

0.013 | 0.026 0.010 0.011 0.025| 0.013 0.012] 0.024 0.011 0.011
-0.003 -0.003 -0.007} -0.003 -0.004 -0.009 -0.003 -0.004 -0.009| -0.004

0.002 0.001 0.001

-5.250 -5.250 10.500]-23.937 0.743 0.822 22.365[-19.256 0.086 0.095 19.075| -7.356 3.678 3.678

YUKLEME NO:6 P3,P3,P3

A B : C D

A-E |AF| AB | BA|BG|{BH|BC|CB |CI|CJ|CDj|DC |DKjDL
0.246 [ 0.246| 0.508 | 0.355 | 0.14 |0.155} 035 | 0.35 { 0.14 | 0.155} 0.355 | 0.508 10.246}0.246
13.56 | -13.56 13.56 | -13.56 13.56 | -13.56
-3.336 -3.336 -6.888|-3.444

0.611 { 1.223 0.482 0.534 1.205] 0.603

-0.150 -0.150 -0.311}-0.155 -0.105} -0.211 -0.084 -0.093 -0.214{ -0.107

0.046 | 0.093 0.037 0.040 0.091} 0.046 3471 ] 6.943 3.362 3.362
-0.011 -0.011 -0.024 | -0.012 -0.615] -1.231 -0.492 -0.545 -1.249} -0.624

0.111 | 0.223 0.088 0.097 0.220] 0.110 0.159 0.317 0.154 0.154
-0.027 -0.027 -0.057 ] -0.028 -0.047| -0.094 -0.038 -0.042 -0.095] -0.048

0.013 | 0.027 0.011 0.012 0.026 | 0.013 0.012| 0.024 0.012 0.012
-0.003 -0.003 -0.007 | -0.003 -0.004} -0.009 -0.004 -0.004 -0.009| -0.004

0.002 0.001 0.001
-3.528 -3.528 7.056 |-15.638 0.617 0.683 14.330i-14.333 -0.618 -0.684 15.635] -7.057 3.528 3.528

Tablo 3.10-b
1. VE 2. KATTA B-B AKSININ CROSS METODUYLA COZUMU

YUKLEME NO:1 P1,G,P1

A B C D

AE | AF | AB|BA (BG|BH |BC[CB | CI | CJ |CD|DC|DK]| DL
0.214 | 0.294 | 0.492 | 0.276 | 0.181 | 0.276 | 0.267 | 0.267 | 0.181 | 0.276 | 0.276 | 0.492 { 0.214 ] 0.294
49.78 | -49.78 23.63 | -23.63 49.78 | -49.78

-10.653 -14.635 -24.4921-12.246
5.299 110.597 6.950 10.597 10.252] 5.126

-1.134 -1.558 -2.607(-1.303 -4.175| -8.351 -5.661 -8.632 -8.632|-4.316

0.756 | 1.512 0992 1.512 1463 0.731 13.308]26.615 11.577 15.904
-0.162 -0.222 -0.372|-0.186 -1.874| -3.748 -2.541 -3.875 -3.875|-1.937

0.284 | 0.569 0.373 0.569 0.550| 0.275 0.477] 0.953 0415 0.570
-0.061 -0.084 -0.140]-0.070 -0.100| -0.201 -0.136 -0.207 -0.207|-0.104

0.023 | 0.047 0.031 0.047 0.045] 0.023 0.026 | 0.051 0.022 0.030
-0.005 -0.007 -0.012 -0.013 -0.009 -0.013 -0.013}-0.007

0.003 0.001 0.002
-12.014 -16.506 28.520|-50.860 8.345 12.725 29.790{-29.788 -8.347 -12.728 50.862(-28.521 12.015 16.506




YUKLEME NO:2 G,P1,G

A B C D
A-E | AF | AB|BA|BG|BH|BC|CB|CI|CJ|CD]| DC |DK]| DL
0.214 | 0.294 | 0.492 | 0.276 | 0.181 | 0.276 | 0.267 | 0.267 | 0.181 | 0.276 [ 0.276 | 0.492 | 0.214 | 0.294
23.63 |-23.63 49.78 | -49.78 23.63 | -23.63
-5.057 -6.947 -11.626{-5.813
-2.807 | -5.613 -3.681 -5.613 -5.430|-2.715
0.601 0825 1.381 | 0.690 3.853{ 7.707 5225 7.967 7.967| 3.983
-0.627 | -1.254 -0.822 -1.254 -1.213]-0.607 4833 9.666 4.204 5.776
0.134 0.184 0309 | 0.154 -0.564|-1.128 -0.765 -1.167 -1.167]-0.583
0.057 | 0.113 0.074 0.113 0.109| 0.055 0.143 | 0.287 0.125 0.171
-0.012 -0.017 -0.028 |-0.014 -0.026|-0.053 -0.036 -0.055 -0.055]-0.027
0.006 { 0.011 0.007 0011 0.011| 0.005 0.007 | 0.013 0.006 0.008
-0.001 -0.002 -0.003 | -0.001 -0.002{ -0.003 -0.002 -0.003 -0.003|-0.002
0.001 0.000 0.000
-4335 -5956 10.291[-35356 -4.422 -6.743 46.518|-46.519 4422 6.742 35.355[-10.292 4.335 5.956
YUKLEME NO:3 P1L,P1,G
A B C D
AE | AF | AB |[BA [BG|BH|BC|CB]| CI| CJ|CD| DC |DK]| DL
0.214 | 0.294 | 0.492 | 0.276 | 0.181] 0.276 | 0.267] 0.267 | 0.181 | 0.276 | 0.276 | 0.492 | 0.214 | 0.294
49.78 | -49.78 49.78 | -49.78 23.63 | -23.63
-10.653 -14.635 -24.492}-12.246
1.690 | 3.380 2217 3.380 3.270| 1.635
-0.362 -0.497 -0.831]|-0.416 3273 | 6.546 4.437 6.766 6.766 | 3.383
-0.394 [ -0.789 -0.517 -0.789 -0.763|-0.381 4981|9961 4333 5953
0.084 0.116 0.194 | 0.097 -0.614|-1.228 -0.832 -1.269 -1.269|-0.635
0.071 | 0.143 0.094 0.143 0.138 | 0.069 0.156| 0312 0.136 0.187
-0.015 -0.021 -0.035]-0.018 -0.030] -0.060 -0.041 -0.062 -0.062|-0.031
0.007 | 0.013 0.009 0.013 0.013 ] 0.006 0.008 | 0.015 0.007 0.009
-0.001 -0.002 -0.003 | -0.002 -0.002| -0.004 -0.003 -0.004 -0.004|-0.002
0.001 0.000 0.001
-10.947 -15.039 25.986|-59.617 1.802 2.747 55.064]-43.198 3.561 5.431 34.205|-10.625 4.476 6.149
Tablo 3.11-a
YUKLEME NO:4 P2,G.P2
A B C D
AE | AF | AB | BA |BG|BH|BC|[CB|{CI|[cCi]|Cp]| pC|DK]DL
0.214 | 0.294 | 0.492 | 0.276 {0.181]0.276 | 0.267 | 0.267 [0.181]0.276| 0276 | 0.492 | 0.214 [ 0.294
34.07 | -34.07 23.63 | -23.63 3407 | -34.07
-7.291 -10.017 -16.762| -8.381
2.597 | 5.195 3.407 5.195 5.025| 2513
-0.556 -0.764 -1.278 | -0.639 -1.729| -3.458 -2.344 -3.575 -3.575| -1.787
0327 | 0.654 0429 0.654 0.632] 0.316 83821 [17.642 7.673 10.542
-0.070 -0.096 -0.161 | -0.080 -1.220| -2.440 -1.654 -2.522 -2.522| -1.261
0.179 | 0.359 0.235 0.359 0.347| 0.174 0310 0.620 0270 0371
-0.038 -0.053 -0.088 | -0.044 -0.065| -0.129 -0.088 -0.134 -0.134| -0.067
0.015 | 0.030 0.020 0.030 0.029| 0.015 0.016 | 0.033 0.014 0.020
-0.003 -0.004 -0.007 -0.008 -0.006 -0.009 -0.009 | -0.004
0.002 0.001 0.001
-7.958 -10.933 18.892(-36.978 4.090 6.237 26.650}|-26.649 -4.091 -6.239 36.979|-18.892 7.959 10.934




YUKLEME NO:5 P2,P2,G
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3.6.4 2.KAT KOLONLARINDA MOMENT DUZELTMELERI
1) DUSEY YOKLERDEN MEYDANA GELEN MOMENT DUZELTMELERI

m=(8.53+4.27)/2.8= 4.57 kN

A-A Aks1
a) P; Yiklemesi:
T < 427 7 198 - -T-
28m
8.53 3.96
28m
4 A A A
Si S2
S1 kolonu:

A B C D
AE]| AF | AB|BA|BG|BH|BC|CB|C1|CJ|CD| D-C { DK | D-L
0214 | 0.294 | 0.492 | 0.276 |0.181[0.276{ 0.267 | 0.267 |0.181[0.276|0.276 | 0.492 | 0.214 | 0.294

34.07 | -34.07 34.07 | -34.07 23.63 | -23.63
-7.291 -10.017 -16.762] -8.381

1.157 | 2313 1517 2313 2.238]| 1.119
-0.248 -0.340 -0.569 | -0.285 1.244 | 2489 1.687 2.573 2.573 | 1.286

-0.132 | -0.265 -0.174 -0.265 -0.256] -0.128 5.497 }10.993 4.782 6.569
0.028 0.039 0.065 | 0.033 -0.717] -1.433 -0.972 -1.482 -1.482] -0.741

0.094 | 0.189 0.124 0.189 0.183 | 0.091 0.182| 0.364 0.159 0218
-0.020 -0.028 -0.046 | -0.023 -0.037| -0.073 -0.050 -0.076 -0.076| -0.038

0.008 { 0.016 0.011 0.016 0.016| 0.008 0.009 | 0.019 0.008 0.011
-0.002 -0.002 -0.004 | -0.002 -0.002| -0.005 -0.003 -0.005 -0.005| -0.002

0.001 0.001 0.001
-7.532 -10.348 17.880 [-40.475 1478 2.254 36.739]-32.002 0.663 1.011 30.329{-11.747 4.949 6.799
YUKLEME NO:6 P3,P3,P3
A B C D

AE| AF | AB|BA|BG|{BH|BC|CB|CI|CJ|CD!| DC|DK]|DL
0214 | 0.294 | 0.492 | 0.276 [0.181]0.276 [ 0.267 | 0.267 10.181{0.276| 0.276 | 0.492 | 0.214 | 0.294

2127 | -21.27 2127|2127 2127 -21.27
-4.552 -6.253 -10.465| -5.232

0.722 | 1.444 0.947 1.444 1397 0.699
-0.155 -0.212 -0.355|-0.178 -0.093| -0.187 -0.126 -0.193 -0.193 | -0.096

0.037 | 0.075 0.049 0.075 0.072} 0.036 5.256 |10.512 4.572 6.282
-0.008 -0.011 -0.018|-0.009 -0.707} -1.413 -0.958 -1.461 -1.461}-0.730

0.099 | 0.198 0.130 0.198 0.191| 0.096 0.180 | 0.359 0.156 0.215
-0.021 -0.029 -0.049 | -0.024 -0.037{ -0.073 -0.050 -0.076 -0.076 | -0.038

0.008 | 0.017 0.011 0.017 0.016 | 0.008 10.009 | 0.019 0.008 0.011
-0.002 -0.002 -0.004 { -0.002 -0.002{ -0.005 -0.003 -0.005 -0.005 | -0.002

0.001 0.001 0.001
-4737 -6.508 11.245|-24.982 1.137 1.733 22.108|-22.109 -1.137 -1.734 24.981|-11.246 4.737 6.508
Tablo 3.11-b




Mij= 8.53-4.57*0.50/2= 7.39 kNm

S2 kolonu:

m=(3.96+1.98)/2.8=2.12 kN
Mij=-3.96+2.12%0.50/2= -3.43 kNm
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b) P, Yiiklemesi:
T N 281 7 0.95 T T
28m
-+ \ / M(KNm)
561 1.89
28m
i R A A .
Si S2
S1 kolonu:
m=(5.61+2.81)/2.8=3 kN
Mij= 5.61-3*0.50/2=4.86 kNm
S2 kolonu:
m=(1.89+0.95)/2.8=1.01 kN
Mij= -1.89+1.01*0.50/2= -1.64 kNm
c¢) P; Yiklemesi:
N 7 031 ]
28
n-:- \ / M(kNm)
3.53 0.62
28m
i A 1 L
S1 S2
S1 kolonu;

m=(3.53+1.77)/2.8= 1.89 kN
Mi= 3.53-1.89*0.50/2= 3.06 kNm

S2 kolonu:

m=(0.62+0.31)/2.8= 0.33 kN
Mij= -0.62+0.33*0.50/2= -0.54 kNm
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B-B Aksi
a) P; Yuiklemesi:
T X 6 7 4.17 T
28m \ /
T 12 834
28m
s TS T
S3 kolonu:
m=(12+6)/2.8= 6.43 kN
Mij= 12-6.43*0.60/2= 10.07 kNm
S4 kolonu:
m=(8.34+4.17)/2.8=4.47 kN
Mij= -8.34+4.47%0.60/2= -7 kNm
b) P, Yikklemesi:
—_ Q 3.08 7 b 05 T—
28m \ £
] 7.96 4.09
28m
4 L . A
S3 S4
S3 kolonu:
m=(7.96+3.98)/2.8=4.26 kN
Mij= 7.96-4.26*0.60/2= 6.68 kNm
S4 kolonu:
m=(4.09+2.05)/2.8=2.19 kN
Mij= -4.09+2.19*0.60/2= -4.94 kNm
c) P; Yiklemesi:
T 239 7 0.57 T
28m N, /
478 1.14
28m
s T4 ""
S3 kolonu:

m=(4.78+2.39)/2.8= 2.56 kN

M(kNm)

M(kNm)

M(kNm)
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Mij= 4.78-2.56*0.60/2= 3.5 kNm

S4 kolonu:

m=(1.14+0.57)/2.8= 0.61 kN

Mij= -1.14-0.61*0.60/2= -0.96 kNm

2) DEPREM YUKLERIDEN MEYDANA GELEN MOMENT DUZELTMELERI
A-A Aks1

3598 41.33

——— s —
/F 7
28m
+ / M(kNm)
359 4133
28m
-l i -l .

S2

St kolonu:S l
m=(35.98+35.98)/2.8=25.7 kN

Mij= -35.98+25.7*0.50/2= -29.56 kNm
S2 kolonu:

m=(41.33+41.33)/2.8=29.52 kN

Mij= -41.33+29.52*0.50/2= -33.95 kNm

B-B Aks:
68.33 16.28

/ 2 T 1
i 4 / i

68.33 116.28

&N

28m

L
r
L
I
L
'
L
I
l
I

S3 kolonu:

m=(68.33+68.33)/2.8= 48.81 kN

Mij= -68.33+48.81*0.60/2= -53.69 kNm
S4 kolonu:

m=(116.28+116.28)/2.8= 83.06 kN
Mij=-116.28+83.06*0.60/2= -91.36 kNm
2.KATTA KOLON DONATI HESABI
1- S1 KOLONU DONATI HESABI
X-X VE Y-Y YONU:

a) P1=1.4G+1.6Q Yiiklemesi

M4=7.39 kKNm Ng =269.79 kN
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z~h-2d’=35-2*5= 25 cm
b=35 cm 24/h=25/35=0.71 Abak 1 kullanilr.

Winin™ Pmin” fyd/fed=0.005%19.1/0.95=0.10

|_E5_°m_| (e/h)min=0.10

n= Ng/(b*h*f.q)= 259.79/(35*35%0.95)= 0.23

m= My/(b*h**£,4)= 739/(35%35%%0.95)= 0.02

Abak 1 ile n ve m degerleri igin w < wy,j;=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.

e/h=My/( Ng*h)= 739/(259.79*35)=0.08 < (e/h)min= 0.10

(e/M)min=0.10 ve Wpin=0.10 igin Abak 1 ile n;=0.84 bulunur.

b= Ng/( ny*feqg*h)=259.79/(0.84*0.95*35)= 9.66 cm < b/2=17.5 cm

As= As’=0.005%17.5%35=3.06 cm”

b) P2=G+Q+E Yiiklemesi

M¢=Mg+q+tMg=4.86+29.56= 34.42 kNm Ng=187.29 kN

n= Ng/(b*h*f.q)= 187.29/(35*35%0.95)=0.16

m= My/(b*h>*£,4)= 3442/(35*352%0.95)=0.09

Abak 1 ile n ve m deferleri i¢in w= 0.03 < wy,;,=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.

e/h= My/( Ng*h)= 3442/(187.29*35)= 0.53 > (e/h)pin=0.10

e/h=0.53 ve Wpy;n=0.10 icin Abak 1 ile n;= 0.32 bulunur.

b= N¢/( ny*feg*h)= 187.29/(0.32*0.95*35)= 16.72 ¢cm <b/2=17.5 cm

As= As'=0.005*17.5*35=3.06 cm”

¢) P3=0.9G+E Yiiklemesi

Mg= My 9g+Mg= 3.06+29.56=32.62 kNm Ng=0.9%149.37=134.43 kN

n= Ng/(b*h*f4)= 134.43/(35*35%0.95)=0.12

m= My/(b*h>*£,q)= 3262/(35*35°*%0.95)=0.08

Abak 1 ile n ve m degerleri igin w= 0.05 < wp,in=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmas: gerekir.

e/h=My/( Ng*h)= 3262/(134.43*35)= 0.69 > (e/h)in=0.10
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e/h=0.69 ve wyin=0.10 igin Abak 1 ile n;= 0.20 bulunur.
b= Ng/( ny*feg*h)= 134.43/(0.20%0.95*35)=20.2 cm > b/2=17.5 cm
As= As>=0.005%20.2*35=3.54 cm”
S1 kolonu i¢in x-x ve y-y yonlerinde segilen donat1 alan1 As= As’=3.54 cm’ 3214 =4.62 om’
Toplam donati:3*2+1*2=814=12.32 cm>
Min. donat1:0.01¥35*35=12.25 cm’

Max. donati:0.04*35*35=49 cm’

2- S2 KOLONU DONATI HESABI

X-X YONU:

a) P1=1.4G+1.6Q Yiklemesi

Mg4=3.43 kNm Ng =460.45 kN

z=h-2d’=30-2%5=20 cm
b=45 cm 24/h=20/30=0.67 Abak 1 kullanilir.
Wonin= Pin*fya/Feq=0.005%19.1/0.95=0.10

poemy (e/h)emin=0.10

n= Ng/(b*h*foq)= 460.45/(45*30*0.95)=0.36

m= My/(b*h>*£,4)= 343/(45*307*0.95)=0.009

Abak 1 ile n ve m degerleri i¢in w < wp;;=0.10 bulunur. Statikce gerekli kesit hesabi
yapilmasi gerekir.

e/h= My/( Ng*h)= 343/(460.45*30)=0.025 < (e/h)min=0.10

(e/h)min=0.10 Ve Wy,in=0.10 igin Abak 1 ile n;=0.84 bulunur.

b= Ng/( ny*fcq*h)= 460.45/(0.84*0.95*30)= 19.23 cm < b/2=22.5 cm

As= As'=0.005*22.5*30=3.38 cm”

b) P)=G+Q+E Yiiklemesi

Mg= MgG++Mg= 1.64+33.95=35.59 kNm Ng=318.06 kN

n= Ng/(b*h*f.q)= 318.06/(45*30*0.95)=0.25

m= My/(b*h>*£,4)= 3559/(45*30%40.95)=0.09

Abak 1 ile n ve m degerleri igin W < wyip=0.10 bulunur. Statik¢e gerekli kesit hesabr
yapilmas: gerekir.

e/h=My/( Ng*h)=3559/(318.06*30)= 0.37 > (e/h);,=0.10
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e/h=0.37 ve Wpin=0.10 i¢in Abak 1 ile nj=0.46 bulunur.
b= Ng/( nj*feg*h)= 318.06/(0.46*0.95*30)= 24.26 cm > b/2=22.5 cm
As= As'=0.005*24.26*30= 3.64 cm’
¢) P3=0.9G+E Yiiklemesi
Mg= Mg og+MEg= 0.54+33.95=34.49 kNm Ng=0.9%242.22=218 kN
n= Ng/(b*h*f4)= 218/(45*30%0.95)=0.17
m= Mg/(b*h2*f,q)= 3449/(45%30°*0.95)=0.09
Abak 1 ile n ve m degerleri i¢in w= 0< wp;n=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmas: gerekir.
e/h= My/( Ng*h)= 3449/(218*30)=0.53 > (e/h)yin=0.10
e/h=0.53 ve Wpin=0.10 igin Abak 1 ile ny=0.33 bulunur.
b= Ng/( n;*feq*h)=218/(0.33*%0.95*30)= 23.18 cm > b/2=22.5 cm
As= As’=0.005%23.18*30= 3.48 cm®

S2 kolonu icin x-x yoniinde segilen donat: alam1 As= As’= 3.64 cm’? 3Q514 = 4.62 cm’

Y-Y YONU:
a) P1=1.4G+1.6Q Yiiklemesi

Mg=10.07 kNm Ny =460.45 kN
z~h-2d’=45-2*5=35 cm
=45 cm
zs/h=35/45=0.78 Abak 3 kullamlir.
5=30 om Winin™ Pmin” fyd/fed=0.005*19.1/0.95=0.1 (e/h)in=0.10

n= Ng/(b*h*f )= 460.45/(30*45*0.95)=0.36

m= Md/(b*hz*fcd)= 1007/(30*452*0.95)=0.02

Abak 3 ile n ve m degerleri igin w < wiyin=0.10 bulunur. Statikce gerekli kesit hesabi
yapilmasi gerekir.

e/h= My/( Ng*h)= 1007/(460.45*50)= 0.06 < (e/h)pin=0.10

(e/h)pin= 0.10 ve wpip=0.10 igin Abak 3 ile n;=0.85 bulunur.

b= Ng/( n1*f.4*h)=460.45/(0.85*0.95*45)= 12.7 cm <b/2=15 cm

As= As'=0.005*15%45=3.38 cm’
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b) P,=G+Q+E Yiklemesi
M¢= Mo+ Mg= 6.68+53.69= 60.37 kNm Ng=318.06 kN
n= Ng/(b*h*f,q)= 318.06/(30*45%0.95)=0.25
m= Md/(b*hz*fcd)= 6037/(30*452*0.95)=0. 10
Abak 3 ile n ve m degerleri i¢in w=0.015 < wp;i;=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.
e/h= My/( Ng*h)= 6037/(318.06*45)= 0.42 > (e/h)miz=0.10
(e/h)= 0.42 ve Wpin=0.10 i¢in Abak 3 ile n;= 0.45 bulunur.
b= Ng/( nj*feq*h)= 318.06/(0.45%0.95*45)= 16.53 cm > b/2=15 cm
As= As'=0.005*16.53*45=3.72 cm®
¢) P3=0.9G+E Yiiklemesi
Mg= My og+Mg= 3.5+60.37= 63.87 kNm Ng=0.9%242.22=218 kN
n= Ng/(b*h*f4)= 218/(30*45%0.95)=0.17
m=Mgy/(b*h>*f,4)= 6387/(30%457#0.95)=0.011
Abak 3 ile n ve m degerleri igin w= 0.05 < wpyj,= 0.10 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.
e/h= My/( Ng*h)= 6387/(218*45)= 0.65 > (e/h)in=0.10
(e/h)= 0.65 ve Wyin=0.10 igin Abak 3 ile n)= 0.26 bulunur.
b= Ng/( n*fg*h)= 218/(0.26*0.95%45)= 19.6 cm > b/2=15 cm
As= As'=0.005%19.6*45= 4.41 cm”
S2 kolonu igin y-y yoniinde segilen donat1 alam As= As’= 4.41 cm’
Mevcut donati: 214=3.08 cm’
Ek donatt:4.41-3.08= 1.33 cm” 1214~ 1.54 cm”
Toplam donati:3*2+1*2=8214= 12.32 cm” < Min. donat1:0.01¥30*45=13.5 cm’

y-y yoniinde 214 donat1 konulursa toplam donati: 10214=15.4 cm? olur ve min. donatt
kosulu saglamr.
Max. donati:0.04*30*50=60 cm’

3- S3 KOLONU DONATI HESABI
S2 kolonu ile aymidar fakat donatilanin yerlestirilme y6nleri farkhidir.
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4- S4 KOLONU DONATI HESABI
X-X VE Y-Y YONU:
a) P;=1.4G+1.6Q Yiklemesi

Mg4=7 kNm Ng = 812.95 kN
z=h-2d’=45-2*5=35cm

zs/h=35/45=0.78 Abak 3 kullanilir.

=45 cm

Winin™ Prmin™*fyd/fca=0.005%19.1/0.95=0.10

=45 cm | (e/M)min=0.10

n= Ng/(b*h*fq)= 812.95/(45*45%0.95)=0.42

m= M/(b*h**£,q)= 700/(45*45240.95)=0.008

Abak 3 ile n ve m degerleri igin W < Wy,in=0.10 bulunur. Statik¢e gerekli kesit hesabi
yapilmast gerekir.

e/h= Mg/( Ng*h)= 700/(812.95*45)=0.02 < (e/h)mirx=0.10

(e/h)min= 0.10 ve wyin=0.10 i¢in Abak 3 ile n;=0.85 bulunur.

b1= Ng/( ny *feq*h)= 812.95/(0.85%0.95*45)= 22.37 cm < b/2=22.5 cm

As= As'=0.005*22.5*45=5.06 cm”

b) P=G+Q+E Yiiklemesi

Mg= Mg+q+Mg= 3.43+91.36= 94.79 kNm Ng =559 kN

n= Ng/(b*h*fcq)= 559/(45*45*0.95)=0.29

m= Md/(b*hz*fcd)= 9479/(45 *452*0.95)=0. 11

Abak 3 ile n ve m degerleri igin w=0.02 < wp,in=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.

e/h= My/( Ng*h)= 9479/(559*45)=0.38 > (e/h)miz= 0.10

(e/h)= 0.38 ve wiyin= 0.10 igin Abak 3 ile n;=0.49 bulunur.

b1= Ng/( ny*feq*h)= 559/(0.49%0.95*45)= 25.35 cm > b/2=22.5 cm

As= As'=0.005*25.35%45= 5.7 cm”

¢) P3=0.9G+E Yiiklemesi

Mg= My o6+Mg= 0.96+91.36=92.32 kNm N4 = 0.9*407.4=366.66 kN
n= Ng/(b*h*f.q)= 366.66/(45*45%0.95)=0.19
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m= Mg/(b*h2*£,4)= 9232/(45*45°%0.95)=0.10
Abak 3 ile n ve m degerleri igin w=0.05 < Wyyin;=0.10 bulunur. Statik¢e gerekli kesit hesabi
yapilmasi gerekir.
e/h= Mg/( Ng*h)= 9232/(366.66*45)= 0.56 > (e/h)yin=0.10
(e/h)= 0.56 ve wWpix= 0.10 igin Abak 3 ile n}=0.31 bulunur.
b1= Ng/( ni*feq*h)= 366.66/(0.31*0.95%45)=27.67 cm > b/2=22.5 cm
As= As’=0.005*27.67*45= 6.23 cm”

S4 kolonu igin x-x ve y-y yonlerinde segilen donati alani;

As= As’=6.23 cm’ 514 =77 cm’
Toplam donati:5%2+3*2=1614= 24.64 cm? < Min. donat:0.01*45*45=20.25 cm’
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4.BOLUM
4.1 Giris
Bu boliimde zemin kat ve 1.katta kolonlanin tamaminin devre digt kaldig1 varsayimt ile
montolama yapildi. Zemin kat ve 1.katta kolon donatilan bulundu.
4.2 Mantolama Yapilan Kolonlarda Kesit Tayini
1) S1 Kolonu

(35+2X)*(35+2x)-35%35 = 35*35
(35+2x)° = 2450

35 cm
35+2x =49.49
X
T p—— x=725cm
Mantolama kalinligi olarak x = 10 cm segilir.
2) S2 Kolonu
T (50+2x)*(30+2x)-30*50 = 30*50
T 1500+100x+60x+4x% = 3000
50 cm 4x% +160x-1500 = 0
:Z‘ x=7.83cm

lx I3Ocqx|

Mantolama kalinli olarak x = 10 cm segilir.

3) S4 Kolonu
(50+2%)*(50+2x)-50*50 = 50*50
z (50+2x)? = 5000
PO om 50+2x =70.7
X x=10.35cm
| xl 50 cm I xl

Mantolama kalinhf olarak x = 10 cm segilir.
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4.3 CERCEVE HESABI
4.3.1 ZEMIN KAT VE 1. KATTA A-A AKSININ CROSS METODU iLE DUSEY
YUKLERE GORE HESABI

G I K

E
28m
_I_ K101 T K102 T K101 -I_
B C|
35m
F J L
St

S2 52 St

375m | 38m

1 375m i
I i

|
i

a) Kolon Atalet Momentlerinin Hesab:

Zemin kat ve 1 katta

S1 kolonu: Ti=b,*h, /12 - by*h,/12=5.5%5.5°/12-3.5*3.5°/12= 63.75 dm*
S2 kolonu: L=b,*h, /12 - b;*h,/12=7#5%/12-5%3%/12=61.67 dm*

b) Kiriy Atalet Momentleri

K101 ve K102 kirisleri igin I=34.53 dm*

¢) Dagitma Sayilar:

ra8=(34.53/3.75)/(34.53/3.75+63.75/3.5+63.75/2.8)= 0.183 TAB= IDC
rae=(63.75/2.8)/(34.53/3.75+63.75/3.5+63.75/2.8)= 0.454 TAE= DK
rar=(63.75/3.5)/(34.53/3.75+63.75/3.5+63.75/2.8)= 0.363 TAF= IDL

18a=(34.53/3.75)/(34.53/3.75+34.53/3.8+61.67/3.5+61.67/2.8)=0.159  ma=rcp
rec=(34.53/3.8)/(34.53/3.75+34.53/3.8+61.67/3.5+61.67/2.8)= 0.157 TBC= IcB
r8c=(61.67/2.8)/(34.53/3.75+34.53/3.8+61.67/3.5+61.67/2.8)= 0.380 TBG= ICI
er=(61.67/3.5)/(34.53/3.75+34.53/3.8+61.67/3.5+61.67/2.8)= 0.304 IBH= TC)
Sonuglar Tablo 4.1°de gosterilmigtir.
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A-A AKSININ CROSS METODUYLA COZUMU

YUKLEME NO:1 P1,G,P1

A B C j))

A-E | AAF | AB| BA|BG|BH|BC | CB|CI|CJ[CD]| DC|DK| DL

0.454 | 0.363 | 0.183] 0.159 | 0.38 }10.304} 0.157 | 0.157 | 0.38 | 0.304{0.159 | 0.183 | 0.454 | 0.363

29.63 | -29.63 15.06 | -15.06 29.63 | -29.63

-13.452 -10.756 -5.422} -2.711
1.374| 2.748 6.567 5.253 2.713 ] 1.357

-0.624 -0.499 -0.2511-0.126 -1.250( -2.500 -6.052 -4.842 -2.532} -1.266

0.1091 0.219 0.523 0418 0216 0.108 2.827 | 5.654 14.027 11.215
-0.050 -0.040 -0.020] -0.010 -0.230) -0.461 -1.115 -0.892 -0.467| -0.233

0.019 | 0.038 0.091 0.073 0.038 | 0.019 0.021) 0.043 0.106 0.085
-0.009 -0.007 -0.003|-0.002 -0.003( -0.006 -0.015 -0.012 -0.006] -0.003

0.000 | 0.001 0.002 0.001 0.001| 0.000 0.000 | 0.001 0.001 0.001
0.000 0.000 0.000 0.000 0.000 0.000 0.000| 0.000

0.000 0.000 0.000

-14.134 -11.301 25.435|-29.473 7.183 5.746 16.544]-16.544 -7.183 -5.746 29.473|-25.435 14.134 11.301

YUKLEME NO:2 G,PL,G

A B C D

A-E | AF |AB| BA[BG|BH|BC| CB |CI |CJ|CD|DC|DK!|DL

0.454 | 0.363 | 0.183 ) 0.159 | 0.38 | 0.304[0.157| 0.157 | 0.38 [0.304 | 0.159 | 0.183 | 0.454 [ 0.363

15.06 | -15.06 29.63 | -29.63 15.06 | ~15.06

-6.837 -5.467 -2.756| -1.378
-1.049( -2.098 -5.013 -4.010 -2.071 -1.036

0476 0381 0.192} 0.096 1.225| 2.450 5.930 4.744 2481 1.241

-0.105] -0.210 -0.502 -0.402 -0.207| -0.104 1.264 ] 2.529 6.274 5.016
0.048 0.038 0.019| 0.010 -0.091] -0.182 -0.441 -0.353 -0.185] -0.092

0.006 | 0.013 0.031 0.025 0.013 | 0.006 0.008 | 0.017 0.042 0.033
-0.003 -0.002 -0.001] -0.001 -0.001 -0.002 -0.006 -0.005 -0.002} -0.001

0.000 } 0.000 0.001 0.001 0.000 0.000 0.000 | 0.000 0.001 0.000
0.000 0.000 0.000| 0.000 0.000 ] 0.000 0.000 0.000 0.000| 0.000

0.000 0.000 0.000

-6.316 -5.050 11.367|-18.627 -5.483 -4.387 28.497|-28.497 5483 4.387 18.627|-11.367 6.316 5.050

YUKLEME NO:3 PLPLG

A B C D

A-E | A-F |A-B| BA BGIBH|BC|CB |{CI|CJ|CD]| DC|DK| DL

0.454 | 0.363 1 0.183 | 0.159 | 0.38 }0.304]0.157| 0.157 | 0.38 {0.304| 0.159 | 0.183 | 0.454 | 0.363

29.63 | -29.63 29.63 | -29.63 15.06 { -15.06

-13.452 -10.756 -5.422] -2.711
0216 0.431 1.030 0.824 0426 0.213

-0.098 -0.078 -0.039}-0.020 1.127 | 2.254 5456 4365 2.283} 1.141

-0.088] -0.176 -0.421 -0.337 -0.174| -0.087 1274 | 2.547 6319 5.052
0.040 0.032 0.016} 0.008 -0.093] -0.186 -0.451 -0.361 -0.189] -0.094

0.007| 0.014 0.032 0.026 0.013} 0.007 0.009 | 0.017 0.043 0.034
-0.003 -0.002 -0.001|-0.001 -0.001| -0.002 -0.006 -0.005 -0.002| -0.001

0.000) 0.000 0.001 0.001 0.000; 0.000 0.000 | 0.000 0.001 0.000
0.000 0.000 0.000) 0.000 0.000§ 0.000 0.000 0.000 0.000| 0.000

0.000 0.000 0.000

~13.513 -10.804 24.318|-32.085 0.642 0.514 30.928|-27.432 4.999 3.999 18.434|-11.450 6.362 5.087

Tablo 4.1-a
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A B C D
AE [AF|AB| BA |BG|BH|BC|{CB|CI|[CJ]|CD]| DC |DK|D-L
0.454 10.363]0.183 | 0.159 | 0.38 |0.304]0.157[ 0.157 | 0.38 |0.304| 0.159 | 0.183 {0.4540.363
204 | -20.4 15.06 | -15.06 204 | -20.4
9262 -7.405 -3.733| -1.867
0.573 | 1.146 2739 2.191 1.131| 0.566
-0.260 -0.208 -0.105] -0.052 -0.464{ -0.927 -2.244 -1.795 -0.939]| -0.470
0.041| 0.082 0.196 0.157 0.081} 0.041 1.910| 3.819 9.475 7.576
-0.019 -0.015 -0.008] -0.004 -0.153| -0.306 -0.741 -0.593 -0.310] -0.155
0.012] 0.025 0.060 0.048 0.025| 0.012 0.014 | 0.028 0.070 0.056
-0.006 -0.005 -0.002| -0.001 -0.002| -0.004 -0.010 -0.008 -0.004 | -0.002
0.000| 0.001 0.001 0.001 0.001{ 0.000 0.000 | 0.000 0.001 0.001
0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
0.000 0.000 0.000
-9.546 -7.633 17.179(-21.071 2,995 2.396 15.679|-15.679 -2.995 -2.396 21.071|-17.179 9.546 7.633
YUKLEME NO:5 P2,P2,G
A B C D
AE |[AF|AB| BA [BG|{BH|BC|CB|CI|CJ|CD| DC |DK|DL
0.454 [0.363]0.183 | 0.159 | 0.38 |0.304| 0.157{ 0.157 | 0.38 |0.304|0.159 | 0.183 {0.454|0.363
204 | -20.4 204 | 204 15.06 | -15.06
-9.262 -7.405 -3.733| -1.867
0.148 | 0.297 0.709 0.567 0293 | 0.147
-0.067 -0.054 -0.027| -0.014 0.408 | 0.815 1974 1.579 0.826| 0.413
-0.031} -0.063 -0.150 -0.120 -0.062{ -0.031 1.340 | 2.680 6.650 5.317
0.014 0.011 0.006 | 0.003 -0.103| -0.206 -0.498 -0.398 -0.208} -0.104
0.008 | 0.016 0.038 0.030 0.016 | 0.008 0.010 | 0.019 0.047 0.038
-0.004 -0.003 -0.001/ -0.001 -0.001| -0.003 -0.007 -0.005 -0.003 | -0.001
0.000 | 0.000 0.001 0.001 ©0.000| 0.000 0.000 | 0.000 0.001 0.001
0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000 0.000| 0.000
0.000 0.000 0.000
9318 -7.451 16.769]|-22.028 0.598 0.479 20.951|-19.669 1.469 1.175 17.025|-12.053 6.698 5.355
YUKLEME NO:6 P3,P3,P3
A B C D
AE |[AF|AB| BA [BG|{BH|BC|CB|CI1]|]CJd|CD]| DC |DK]|DL
0.454 {0.363]0.183 ] 0.159 | 0.38 |0.304[ 0.157] 0.157 | 0.38 {0.304] 0.159 | 0.183 |0.454]0.363
13.56 | -13.56 13.56 | -13.56 13.56 | -13.56
-6.156 -4.922 -2.481] -1.241
0.099 | 0.197 0.471 0377 0.195| 0.097
-0.045 -0.036 -0.018| -0.009 -0.008] -0.015 -0.037 -0.030 -0.015| -0.008
0.001 | 0.003 0.006 0.005 0.003 | 0.001 1.241] 2.483 6.160 4.925
-0.001 0.000 0.000 | 0.000 -0.098] -0.195 -0.472 -0.378 -0.198] -0.099
0.008 | 0.016 0.037 0.030 0.015] 0.008 0.009 | 0.018 0.045 0.036
-0.004 -0.003 -0.001{ -0.001 -0.001{ -0.003 -0.006 -0.005 -0.003 | -0.001
0.000 { 0.000 0.001 0.001 0.000| 0.000 0.000 | 0.000 0.001 0.000
0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000 0.000 | 0.000
0.000 0.000 0.000
-6.205 -4.961 11.167|-14.595 0.516 0.413 13.667|-13.667 -0.516 -0.413 14.595|-11.167 6.205 4.961

Tablo 4.1-b
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4.3.2 ZEMIN KAT VE 1.KATTA B-B AKSININ CROSS METODU iLE DUSEY
YUKLERE GORE HESABI

K

|
i

53

G

E
28m
-I_ K103 —|_ K104
B
35m
F
S3

S4

Ed;_n"——l -

3.675 38m 3.675m |

| ]
I |

a) Kolon Atalet Momentlerinin Hesab:

Zemin kat ve 1. katta

S3 kolonu: i=b,*h, /12 - by*h, /12=5*7°/12-3%5%/12=111.67 dm"
St kolonu: Li=b,*h, /12 - by*h,*/12=7%7°/12-5#5/12= 148 dm"
b) Kiris Atalet Momentleri

K103 ve K104 kirisleri i¢in [=68.52 dm”

¢) Dagitma Sayilan

ras=(68.52/3.675)/(68.52/3.675+111.67/3.5+111.67/2.8)= 0.206 TAB= IDC
rae=(111.67/2.8)/(68.52/3.675+111.67/3.5+111.67/2.8)= 0.441 TAE= IDK
rar=(111.67/3.5)/(68.52/3.675+111.67/3.5+111.67/2.8)= 0.353 rAF= oL
18a=(68.52/3.675)/(68.52/3.675+68.52/3.8+148/3.5+148/2.8)=0.141  rea=rcp
rec=(68.52/3.8)/(68.52/3.675+68.52/3.8+148/3.5+148/2.8)= 0.137 TBC= rca
rac=(148/2.8)/(68.52/3.675+68.52/3.8+148/3.5+148/2.8)= 0.401 TBG= It
ren=(148/3.5)/(68.52/3.675+68.52/3.8+148/3.5+148/2.8)= 0.321 8= T3

Sonuglar Tablo 4.2°de gosterilmigtir.
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B-B AKSININ CROSS METODUYLA COZUMU

YUKLEME NO:1 P1,G,P1

A B C D
AE | AF | A-B|B-A|!BG|BH|BC|CB| CI| CJ |CD|D-C |DK]|DL
0.441 | 0.353 | 0.206 | 0.084 | 0.464 | 0.371]0.081 | 0.081 | 0.464 | 0.371 | 0.084 | 0.206 | 0.441 | 0.353
49.78 | -49.78 23.63 | -23.63 49.78 | -49.78
-21.953 -17.572 -10.255] -5.127
1.314 | 2.627 14.513 11.604 2.533 | 1.267
-0.579 -0.464 -0.271}-0.135 -1.110] -2.221 -12.721 -10.172 -2.303| -1.152
0.052 | 0.105 0.578 0.462 0.101| 0.050 5.246 | 10.492 22.461 17.979
-0.023 -0.018 -0.011{-0.005 -0.215|-0.429 -2.458 -1.965 -0.445|-0.222
0.009 | 0.018 0.102 0.082 0.018 | 0.009 0.023 | 0.046 0.098 0.079
-0.004 -0.003 -0.002|-0.001 -0.001{-0.003 -0.015 -0.012 -0.003|-0.001
0.000 { 0.000 0.001 0.001 0.000 | 0.000 0.000 | 0.000 0.001 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000| 0.000
0.000 0.000 0.000
-22.559 -18.058 40.617]-52.298 15.194 12.148 24.956|-24.956 -15.194 -12.148 52.298(-40.617 22.559 18.058
YUKLEME NO:2 G,PLG
A B C D
AE | AF | AB|BA|BG|BH|BC|CB| CI | CJ |CD| D-C|DK]| DL
0.441 | 0353 | 0.206 | 0.084 | 0.464 | 0.371[0.081 1 0.081 | 0.464 | 0.371 {0.084 | 0.206 | 0.441 | 0.353
23.63 | -23.63 49.78 | -49.78 23.63 | -23.63
-10.421 -8.341 -4.868|-2.434
-0.996 | -1.992 -11.004 -8.799 -1.921}-0.961
0439 0352 0205 0.103 1.098 1 2.196 12.579 10.058 2277 1.139
-0.050|-0.101 -0.557 -0.445 -0.097]-0.049 23171 4633 9919 7.939
0.022 0.018 0.010 | 0.005 -0.092|-0.184 -1.052 -0.841 -0.191}-0.095
0.004 | 0.007 0.040 0.032 0.007 | 0.004 0.010| 0.020 0042 0.034
-0.002 -0.001 -0.001] 0.000 -0.001{ -0.001 -0.006 -0.005 -0.001}-0.001
0.000 | 0.000 0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000 0.000 | 0.000
0.000 0.000 0.000
9961 -7.973 17.934|-28.042 -11.521 -9.212 48.774]-48.774 11.521 9.212 28.042{-17.934 9.961 7.973
YUKLEME NO:3 P1,P1,G
A B C D
AE | AF | AB|BA |BG|BH|BC|CB| CI| CJ |{CD| DC |DK]|DL
0.441 | 0.353 | 0.206 | 0.084 | 0.464 | 0.371]0.081 | 0.081 | 0.464 | 0.371 | 0.084 | 0.206 | 0.441 ] 0.353
49.78 | -49.78 4978 | -49.78 23.63 | -23.63
-21.953 -17.572 -10.255| -5.127
0215 | 0431 2379 1902 0.415| 0.208
-0.095 -0.076 -0.044|-0.022 1.051{ 2,101 12.037 9.625 2.179} 1.090
-0.043 | -0.086 -0.477 -0.382 -0.083|-0.042 2322 4643 9940 7.957
0.019 0.015 0.009 | 0.004 -0.092 -0.185 -1.058 -0.846 -0.192|-0.096
0.004 | 0.007 0.041 0.033 0.007 | 0.004 0.010 | 0.020 0.042 0.034
-0.002 -0.001 -0.001{ 0.000 -0.001{-0.001 -0.006 -0.005 -0.001|-0.001
0.000 | 0.000 0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000
0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000 0.000 | 0.000
0.000 0000 0.000
22,031 -17.634 39.665|-54.574 1.943 1.554 51.077|-47.695 10.973 8.774 27.948|-17.974 9.983 7.991

Tablo 4.2-a
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A B C D
AE | AF |AB|BA |BG|BH|[BC|{CB|CI1|CJ|{CD]| DC|DK]| DL
0.441 | 0353 | 0.206] 0.084 |0.464[0.371]0.081 | 0.081 {0.464{0.371| 0.084 | 0.206 | 0.441 | 0.353
34.07 | -34.07 23.63 | -23.63 34.07 | -34.07
-15.025 -12.027 -7.018} -3.509
0.586| 1.172 6.472 5.175 1.130 0.565
-0.258 -0.207 -0.121]-0.060 -0.446| -0.891 -5.106 -4.083 -0.924| -0.462
0.021{ 0.043 0235 0.188 0.041} 0.020 3557 7.114 15.229 12.190
-0.009 -0.008 -0.004|-0.002 -0.145| -0.290 -1.660 -1.327 -0.300| -0.150
0.006 | 0.012 0.068 0.055 0.012| 0.006 0.015| 0.031 0.066 0.053
-0.003 -0.002 -0.001]-0.001 -0.001| -0.002 -0.010 -0.008 -0.002| -0.001
0.000 | 0.000 0.001 0.001 0.000 | 0.000 0.000 | 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
0.000 0.000 0.000
-15.295 -12.243 27.539|-36.416 6.776 5.418 24.221|-24.221 -6.776 -5.418 36.416]-27.539 15.295 12.243
YUKLEME NO:5 P2,P2,G
A B C D
A-E | AF |AB| BA |BG|BH|(BC|CB|CI|CJ|CD]| DC |DK]|DL
0.441 | 0.353 | 0.206| 0.084 |0.464]0.371]0.081 | 0.081 |0.464]0.371] 0.084 | 0.206 | 0.441 | 0.353
34.07 | -34.07 34.07 | -34.07 23.63 | -23.63
-15.025 -12.027 -7.018] -3.509
0.147] 0295 1.628 1.302 0.284]| 0.142
-0.065 -0.052 -0.030|-0.015 04171 0.834 4.778 3.821 0.865| 0.433
-0.017] -0.034 -0.186 -0.149 -0.033] -0.016 2389 | 4779 10.230 8.189
0.007 0.006 0.003 | 0.002 -0.096} -0.192 -1.101 -0.880 -0.199] -0.100
0.004 | 0.008 0.044 0.035 0.008 | 0.004 0.010] 0.021 0.044 0.035
-0.002 -0.001 -0.001| 0.000 -0.001| -0.001 -0.007 -0.005 -0.001] -0.001
0.000 | 0.000 0.000 0.000 0.000| 0.000 0.000 | 0.000 0.000 0.000
0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000 0.000 | 0.000
0.000 0.000 0.000
-15.084 -12.074 27.158]-37.324 1.486 1.188 34.650]-33.300 3.671 2.935 26.694|-18.498 10.274 8.224
YUKLEME NO:6 P3,P3,P3
A B C D
AE | AF |AB|BA[(BG|BH|BC|CB|CI|CJ|CD| D-C DK iDL
0.441 | 0.353 | 0.206 | 0.084 | 0.464]0.371|0.081 ] 0.081 {0.464|0.371|0.084 | 0.206 | 0.441 ] 0.353
2127 {-21.27 2127 | -21.27 21.27 | -21.27
-9.380 -7.508 -4.382}-2.191
0.092] 0.184 1.017 0.813 0.177] 0.089
-0.041 -0.032 -0.019]-0.009 -0.004| -0.007 -0.041 -0.033 -0.007| -0.004
0.001 | 0.001 0.006 0.005 0.001 | 0.001 2.191] 4382 9.382 7.510
0.000 0.000 0.000 | 0.000 -0.089] -0.178 -1.017 -0.813 -0.184| -0.092
0.004 | 0.007 0.041 0.033 0.007 | 0.004 0.009| 0019 0.041 0.032
-0.002 -0.001 -0.001} 0.000 -0.001{ -0.001 -0.006 -0.005 -0.001] -0.001
0.000 | 0.000 0.000 0.000 0.000| 0.000 0.000 | 0.000 0.000 0.000
0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 0.000 0.000{ 0.000
0.000 0.000 0.000
20423 -7.542 16.965(-23.278 1.064 0.851 21.363|-21.363 -1.064 -0.851 23.278|-16.965 9.423 7.542

Tablo 4.2-b
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4.4 1997 YONETMELIGINE GORE DEPREM HESABI

Deprem Bolgesi: 1.derece
Yapimn kullanim amact: Igyeri

Zemin simft; Z-3

Beton sinifi: B160 = C14 Ec=26.15*10° kN/m?
Wi=Gi+n*Qi=1526 kN Bir kattan gelen toplam yuk.

Bina toplam agirhgi: 5%1526=7630 kN

Kolon Atalet Momentleri Ve ke Degerleri

Zemin kat

St kolonu: Ie= 63.75 dm*
S2 kolonu: Ic=61.67 dm”
S3 kolonu: Ic=111.67 dm*
S4 kolonu: Ic= 148 dm”
1. kat

S1 kolonu: Ic= 63.75 dm*
S2 kolonu: Ie= 61.67 dm*
S3 kolonu: Ic= 111.67 dm*
S4 kolonu: Ic= 148 dm*
2. kat

S1 kolonu: Ic=3.5*3.5/12=12.505 dm

S

S2 kolonu: Ie=4.5*3%/12=10.125 dm*
S3 kolonu: Ic=3*4.5*/12=22.781 dm”
S4 kolonu: Ic=4.5*4.5%/12=34.17 dm*
3. kat

S1 kolonu: [c=3*3*12=6.75 dm"

Sz kolonu: Ic=4*3°/12=9 dm*

S3 kolonu: Ic=3*4°/12=16 dm*

S4 kolonu: Ic=4*4%/ 12=21.333 dm*
4. kat

S1 kolonu: Ic=2.5%2.5%/12=3.255 dm*

S2 kolonu: Ic=4*2.5°/12=5.208 dm*

ke=l/L=63.75/3.5= 18.214 dm"/m
ke=I/L=61.67/3.5= 17.62 dm"*/m
ke=I/L=111.67/3.5=31.906 dm"/m
kc=U/L=148/3.5= 42.285 dm’/m

kc=l/L= 63.75/2.8=22.768 dm’/m
ke=I/L= 61.67/2.8=22.025 dm"/m
ke=I/L=111.67/2.8= 39.882 dm"/m
ke=I/L~148/2.8= 52.857 dm*/m

ke=I/L=12.505/2.8=4.466 dm*/m
ke=I/L=10.125/2.8=3.616 dm*/m
ke=L1=22.781/2.8=8.136 dm"/m
ke=1/L=34.17/2.8=12.204 dm*/m

ke=l/L=6.75/2.8=2.411 dm*/m
ke=1/L~9/2.8=3.214 dm"/m
ke=I/1~16/2.8=5.714 dm*/m
ke=1/L=21.333/2.8=7.619 dm"/m

ke=I/1=3.255/2.8=1.162 dm*/m
ke=1/1=5.208/2.8=1.86 dm"/m
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S3 kolonu: Ic=2.5%4*/12=13.333 dm" ke=I/L=13.333/2.8=4.762 dm"/m
S4 kolonu: Ic=3.5%3.5%/12=12.505 dm* ke=I/L=12.505/2.8=4.466 dm®/m
Kiris k Degerleri
K101 veK 102 kirisleri: k=I/L=34.53/3.8=9.087 dm"/m
K103 veK 104 kirisleri: k=I/L=68.52/3.8=18.032 dm*/m
4.4.1 Kolon D Degerlerinin Hesabi
kR
_j ke
k3 k4

e ————

Normal katlarda:

k=(k;+ ko+ k3t+ kg)/ 2k, a=k/(2+k) D=a*k

Zemin katta:

ks=k4=0 k=(k;+ ko)’k; a=(0.5+k)/(2+k) D=a*k
Bulunan sonular Tablo 4.3’de gosterilmistir.

KAT Kolon| KolonS.| ke ki k2 ks k4 k a Di IDhi
S1 4 1.162 9.087 9.087 | 7.8201 0.796} 0.925
S2 4 1.86 | 9.087 | 9.087 | 9.087 | 9.087 19.771]0.830] 1.544

4KAT| S3 4 4.762 18.032 18.032]3.78710.654| 3.116 | 36.660
S4 4 4466 |18.032118.032]18.032 | 18.032 | 8.07510.801] 3.579
S1 4 2411 9.087 9.087 [3.769]0.653 | 1.575
S2 4 3.214 | 9.087 | 9.087 | 9.087 | 9.087 {5.655|0.739| 2374

3 KAT] S3 4 5.714 18.032 18.03213.1560.612| 3.497 | 51.211
S4 4 7.619 |18.032118.032|18.032 | 18.032{4.733|0.703 | 5.356
St 4 4.466 9.087 9.087 {2.035{0.504| 2.252
S2 4 3.616 { 9.087 | 9.087 | 9.087 | 9.087 |5.026{0.715] 2.587

2.KAT| S3 4 8.136 18.032 18.032]2.21610.526 | 4.277 | 65.575
S4 4 12,204 | 18.032| 18.032| 18.032 | 18.032 [ 2.955]0.596} 7.278
S1 4 22.768 9.087 9.087 10.399]0.166{ 3.788
S2 4 22.025] 9.087 | 9.087 | 9.087 | 9.087 | 0.825{0.292| 6.433

1LKAT| S3 4 39.882 18.032 18.03210.45210.184 ] 7.354 | 124.078
S4 4 52.857118.032]18.032118.032 | 18.032 ] 0.682]0.254 | 13.445
S1 4 18.214 9.087 0.499|0.400] 7.281
S2 4 17.62 | 9.087 | 9.087 1.031]0.505 | 8.901

ZKAT| S3 4 31.906 18.032 0.565]0.415|13.249] 197.932
S4 4 42.285|18.032| 18.032 0.85310.474| 20.052

Tablo 4.3
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4.4.2 Binann 1.Dogal Titresim Periyodunun Belirlenmesi

Fi=(Vt - AFy).

i=1

Wi.Hi

N
ij.hj
Jj=1

Y (mi.d>£) /i(ﬂ.,.dﬁ)]v2

N
oo
i=1

Hyx=14.7 m <25 m igin AF\=0

Vt=1000 kN olarak alinir. Bulunan sonuglar Tablo 4.4’de gosterilmistir.

Kat] Wi (kN) [Hi(m)| Wi*Bi | vvewirH) | Fi Vi
4K 1526 14.7 224322 | 0.014402374 | 323.08 323.08]
3K 1526 11.9 181594 | 0.014402374 | 261.54 584.62
2K 1526 9.1 13886.6 | 0.014402374 | 200.00 784.62
iK 1526 6.3 9613.8 0.014402374 | 138.46 923.08
ZK 1526 3.5 5341 0.014402374 | 76.92 1000.00,
69433
Tablo 4.4
323.08
261.54] W=1526 kN | YDi=36.660*10"**(12E/h>)= 146733.52
200 YDi=51.211*10"*(12E/h})= 204974 .64
138.46 Y Di=65.575%10"**(12E/h%)= 262467.28
76.9 Y Di=124.078*10"**(12E/h*)= 496628.52
] d Y Di=197932*10"**(12E/h?)=507029.07

mi=wi/g=1526/10=152.6 kNs*/m
Adi:Katlar arasi bagil deplasman Adi=Vi,,/2Di
T=2n/w
Bulunan sonuglar Tablo 4.5’de g6sterilmigtir.

W= Fi.5fi/Ymi.5fi

Kat

mi Fi

Vi

Di*(12E/h?%)

Adi

8

Fi*ag

mirey

4K || 152.6

323.08

323.08

146733.52

0.002201794

0.011874273

3.836303637

0.021516

3K

152.6

261.54

584.62

204974.64

0.002852135

0.00967248

2.529725428

0.014276777

2K

152.6

200.00

784.62

262467.28

0.002989384

0.006820344

1.364068877

0.007098509}

1K

152.6

138.46

923.08

496628.42

0.001858687

0.003830961

0.530440723

0.002239597

ZK 1526

76.92

1000.00

507029.07

0.001972274

0.001972274

0.151713346

0.000593593

w>=183.976
w =13.564 rad/sn

T=2n/w

=0.46 sn

Tablo 4.5

8.412252011

0.045725
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4.4.3 Esdeger Deprem Yiikiiniin Hesab:
Ao: 1.derece deprem bélgesi i¢in etkin yer ivme katsayist Ao= 0.4
I: Bina 6nem katsayis1 I=1 (konut igyeri....)
Zemin siifi: Z-3
Yerel zemin sinifi Z3 igin spektrum karakterisik periyotlart Tp=0.15 sn, Tg=0.60 sn
Spektrum Katsayis1:S(T)
T=0.56 sn Tp<T < Tp oldugundan S(T)=2.5 alinr.
Spektral ivme katsayisi:A(T)
A(T)=Ao*I*S(T)=0.4%2%2.5=1
Toplam esdeger deprem yikii (Taban kesme kuvveti)
VE=W*A(T)/Ra(T)) = 0.10*Ao*I*W olmahdir.

20.10%0.4*1*7630

> 305.2 KN olmali.
Ra(T,):Deprem yilkii azaltma katsayist
T > Tp durumunda Ra(T;)=R=8 alinir. (Siineklilik diizeyi yiiksek sistemlerde)
Vt=7630*1/8=953.75 KN > 305.2 KN

1997 deprem yonetmeligine gore yiik katsayis1 1/8=0.125 bulunuyor, fakat 1975 deprem
yonetmeligine gore bu katsay: 0.08 bulunmugtu.
Katlara etkiyen kesme kuvveti Tablo 4.6°da gésterilmistir.

Kat| Wi (kN) iHi(m)| Wi*Hi | Vt/(ZWi*Hi) Fi Vi
4K | 1526 14.7 | 224322 | 0.013736264 |308.13 [ 308.13

K| 1526 11.9 | 181594 | 0.013736264 | 249.44| 557.58

2K || 1526 9.1 13886.6 | 0.013736264 | 190.75| 74833

1K 1526 6.3 9613.8 | 0.013736264 | 132.06| 880.38

ZK| 1526 3.5 5341 0.013736264 | 73.37 953.75
69433

Tablo 4.6
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Kolonlara etki eden deprem momentleri Tablo 4.7°de gosterilmistir.

KAT {Kolon| KolenS. | Kk |Dv/EDi| Viat | Vij { yo { y | 1-y| h | Mar | Mast
S1 4 7.82010.0252 7.78 [045(0451055{28] 980 | 11.98
S2 4 9.77110.0421 12.98 | 045|045|0.55{2.8] 1635 | 19.99
4.KAT| S3 4 3.78710.0850{308.13 | 26.19[045]0.45{0.55{2.8] 33.00 | 40.34
S4 4 8.075| 0.0976 300910451045} 0.5512.8] 37.91 | 46.33
S1 4 3.7690.0308 17.15]10.50]0.50{0.50}2.8| 24.01 | 24.01
S2 4 5.65510.0464 2585050050050 (28} 36.19 | 36.19
3.KAT| S3 4 3.15610.0683 { 557.57 | 38.08 { 0.50 | 0.50 [ 0.50 ;2.8 | 53.31 | 53.31
S4 4 4.73310.1046 583110.5010.50{050|28} 81.64 | 81.64
S1 4 2.03510.0343 2570 10.50]0.50{0.50{2.8| 3598 | 35.98
S2 4 5.02610.0394 29521050(050(050128]| 41.33 | 41.33
2.KAT| S3 4 2.216{0.0652|748.32 | 48.80 10.50 | 0.50{0.50[2.8| 6833 | 68.33
S4 4 2.95510.1110 83.0610.50}10.50({0.50|28]116.281116.28
S1 4 0.399] 0.0305 2687 |0.55/0551045|28] 41.39 | 33.86
S2 4 0.82510.0518 4564 10.50]0.5010.50128| 63.90 | 63.90
LKAT| S3 4 0.45210.0593 | 880.38 | 52.18 | 0.50 [ 0.50{0.50 | 2.8} 73.05 | 73.05
S4 4 0.68210.1084 954010.5010.50}0.50|2.8{133.56|133.56
S1 4 0.49910.0368 3508 0.75(0.75}0.2513.5] 92.09 | 30.70
- 82 4 1.031} 0.0450 4289(0.651/0.65|1035]/3.5] 97.58 | 52.54
Z.XKAT] S3 4 0.56510.0669 | 953.75| 63.84 10.70]0.70{0.30}3.5| 156.41 } 67.03
S4 4 0.8530.1013 96.62 | 0.65|0.65)|0.35]|3.5[{219.82|118.36
Tablo 4.7

4.4 TASIMA GUCU YONTEMINE GORE ZEMIN KATTA KOLON DONATI
HESABI

1- S1 KOLONU DONATI HESABI

X-X VE Y-Y YONU:

a) P1=1.4G+1.6Q Yiiklemesi

M= 11.3/2=5.65 kNm Ng = 449.65 kN

10

35

—_ b=32.73 cm

0

b= 55 cm i

|10| 35 llq

A= 55%55-35%35=1800 cm’

-T-

ber=32.73 cm
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Malzeme C25/S220 f£,q=19.1 kN/cm® f.4=1.7 KN/cm®
z~h-2d’=55-2*5=45cm z/h=45/55=0.81 Abak 3 kullanlir.
Wmin™ Pmin” fyd/fcd=0.005%19.1/1.7= 0.056 (e/h)yn=0.10
n= Ng/(b*h*feq)= 449.65/(32.73*55*1.7)=0.15
m= Md/(b*hz*fcd)== 565/(32.73*552*1.7)= 0.004
Abak 3 ile n ve m degerleri igin w < wy,;n=0.10 bulunur. Statikge gerekli kesit hesabi
yapilmas: gerekir.
e/h= My/( Ng*h)= 565/(449.65%35)=0.02 < (e/h)gin= 0.10
(e/M)min=0.10 ve Wyin=0.056 igin Abak 3 ile n;=0.77 bulunur.
b= Ng/( n*fea*h)= 449.65/(0.77*%1.7*55)= 6.24 cm < b/2=32.73/2=16.37 cm
As= As’=0.005%16.37%55= 4.5 cm’
b) P=G+Q+E Yiiklemesi
Mg= Mg+q+Mg= 7.63/2+92.09= 95.91 kNm Ng=312.5kN
n= Ng/(b*h*fe4)= 312.5/(32.73*55%1.7)=0.10
m= Mg/(b*h**£,)~ 9591/(32.73%55*1.7)= 0.06
Abak 3 ile n ve m degerleri igin w = 0.025 < wy,;;=0.056 bulunur. Statikge gerekli kesit
hesabi yapilmas: gerekir.
e/h= My/( Ng*h)= 9591/(312.5*55)= 0.56 > (&/h)ir=0.10
e/h=0.56 ve Wpin= 0.056 igin Abak 3 ile n;= 0.22 bulunur.
b= Ng/( ny*feq*h)=312.5/(0.22*1.7*55)= 15.19 cm < b/2=16.37 cm
As= As’=0.005*16.37*55= 4.5 cm®
c¢) P3=0.9G+E Yiiklemesi
Mg= My 9g+Mg= 4.96/2+92.09= 94.57 kNm Ng = 0.9%248.55= 224 kN
n= Ng/(b*h*foq)= 224/(32.73*55*1.7)= 0.07
m=Mg/(b*h**£,)= 9457/(32.73*5521.7)= 0.06
Abak 3 ile n ve m degerleri igin w= 0.025 < wyjp= 0.056 bulunur. Statikge gerekli kesit
hesabi yapilmas: gerekir.
e/h= My/( Ng*h)= 9457/(224*55)= 0.77 > (e/h)yj=0.10
e/h=0.77 ve Wnin=0.056 icin Abak 3 ile n;=0.11 bulunur.



123
b= N¢/( ny*fg*h)= 224/(0.11*1.7*55)=21.78 cm > b/2=16.37 cm
As= As'=0.005*21.78*55=5.99 cm’
S1 kolonu igin x-x ve y-y yonlerinde segilen donati alam As= As’=5.99 cm? 43314 =6.16 cm”
Toplam donati:4*2+2*2=12@14= 18.48 cm’

Min. donat1:0.01*A,=0.01*1800= 18 cm’

2- §2 KOLONU DONATI HESABI
X-X YONU:
a) P;=1.4G+1.6Q Yiiklemesi

Mg=7.18/2=3.59 kNm Ng = 767.42 kN
Jio
50
i b=40cm
4o =
10, 30 ;10 . b=50cm |
— |

A= 50%70-30*50=2000 cm’

Al=h*be  2000=50*beg

b.s=40 cm

Malzeme C25/5220 £,4=19.1 kN/em® fo4=1.7 kN/cm’

z~h-2d’=50-2*5=40 cm z/h=40/50=0.80 Abak 3 kullanilir.

Winin= Pmin*f¢/feg=0.005%19.1/1.7= 0.056 (e/h)pmiz=0.10

n= Ng/(b*h*f.q)= 767.42/(40*50*1.7)= 0.23

m= Mg/(b*h**{,q)= 359/(40*50%*1.7)= 0.002

Abak 3 ile n ve m degerleri igin w < wip;n=0.056 bulunur. Statik¢e gerekli kesit hesabi

yapilmasi gerekir.

e/h=My/( Ng*h)= 359/(767.42*50)=0.01 < (e/h)pin=0.10
(e/h)min=0.10 ve wyin=0.056 icin Abak 3 ile n1=0.77 bulunur.

b= Ng/( n1*feq*h)= 767.42/(0.77*%1.7*50)= 11.73 cm < b/2=20 cm
As= As=0.005*20*50= 5 cm’

b) P,=G+Q+E Yiiklemesi

Mg= Mg+q+Mg= 2.4/2+97.58= 98.78 kNm Ng =530.1 kN
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n= Ng/(b*h*f.q)= 530.1/(40*50*1.7)=0.15
m= My/(b*h**£,4)= 9878/(40*50°*1.7)= 0.06
Abak 3 ile n ve m degerleri igin w < wpin=0.056 bulunur. Statikce gerekli kesit hesabi
yapilmas: gerekir.
e/h= My/( Ng*h)= 9878/(530.1*50)= 0.37 > (e/h)pyin=0.10
e/h=0.37 ve Wpin=0.10 i¢in Abak 3 ile n;=0.40 bulunur.
b= Ng/( n1*£.4*h)= 530.1/(0.40%1.7*50)= 15.59 cm < b/2=20 cm
As= As’=0.005*20*50= 5 cm’
¢) P3=0.9G+E Yiiklemesi
Mg= My 9g+Mg= 0.41/2+97.58=97.79 kNm Ng = 0.9*403.7=363.33 kN
n= Ng/(b*h*f.q)= 363.33/(40*50*1.7)= 0.11
m= My/(b*h**£,q)= 9779/(40*50**1.7)= 0.06
Abak 3 ile n ve m degerleri igin w = 0.02 < wyjn=0.056 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.
e/h= My/( Ng*h)= 9779/(363.33*50)= 0.54 > (e/h)pi;= 0.10
€/h=0.54 ve wpi;=0.056 igin Abak 3 ile n;=0.22 bulunur.
b= Ng¢/( ny*feq*h)= 363.33/(0.22*1.7*50)= 4.27 cm < b/2= 20 cm
As= As’=0.005*20*50= 5 cm’
S2 kolonu igin x-x yoniinde segilen donat1 alani1 As= As’=5 cm’ 4214 = 6.16 cm®
Y-Y YONU:
a) P;=1.4G+1.6Q Yiklemesi

My=18.42/2=9.21 kNm Ng =767.42 kN
o T
50
h=70cm
—+o —_

Ilo' 30 |1gl |b=28.57_c_xq -

A= 50%70-30*50=2000 cm>
Aj=h*bes  2000=70%by
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ber=28.57 cm
Malzeme C25/8220 f,4=19.1 kN/em® f,5=1.7 kN/cm®
zs=h-2d’=70-2*5=60 cm zs/h=60/70= 0.86 Abak 4 kullanilir.
Winin™ Prmin*fyd/feg=0.005%19.1/1.7= 0,056 (e/h)mir=0.10
n= Ng/(b*h*foq)= 767.42/(28.57*70*1.7)= 0.23
m= My/(b*h?*f.q)= 921/(28.57*70%*1.7)= 0.004
Abak 4 ile n ve m degerleri igin w < wyin= 0.056 bulunur. Statikce gerekli kesit hesabi
yapilmas: gerekir.
e/h= My/( Ng*h)= 921/(767.42*70)= 0.02 < (e/h)min=0.10
(e/h)min= 0.10 ve wpin=0.056 igin Abak 4 ile nj= 0.78 bulunur.
b= Ng/( ny*fea*h)=921/(0.78*1.7*70)= 8.27 cm < b/2=28.57/2=14.29 cm
As= As’=0.005*14.29%70= 5 cm’
b) P=G+Q+E Yiklemesi
Mg=Mg+q+Mg= 7.63/2+156.41= 160.23 kNm Ng=530.1 kN
n= Ng/(b*h*f4)= 530.1/(28.57%70*1.7)= 0.155
m= Md/(b*hz*fcd)= 16023/(28,57*702* 1.7)=0.07
Abak 4 ile n ve m degerleri i¢in w=0.01 < wyi;= 0.056 bulunur. Statikge gerekli kesit hesabi
yapilmasi gerekir.
e/h= My/( Ng*h)= 16023/(530.1*70)= 0.43 > (e/h)yin=0.10
(e/h)= 0.43 ve Wpix= 0.056 i¢in Abak 4 ile ny= 0.34 bulunur.
b= N¢/( n1*feq*h)= 530.1/(0.34*1.7*70)= 13.1 cm < b/2=14.29 cm
As= As'=0.005*14.29%70= 5 cm’
¢) P3=0.9G+E Yiiklemesi
Mg= Mo oG+ Mg= 7.57/2+156.41= 160.2 kNm Na = 0.9%403.7=363.33 kN
n= Ny/(b*h*foq)= 363.33/(28.57*%70*1.7)=0.11
m= My/(b* 2"‘fcd)= 16020/(28.57*702*1.7)=0.07
Abak 4 ile n ve m degerleri i¢in w = 0.025 < Wyip= 0.10 bulunur. Statikge gerekli kesit hesab
yapilmasi gerekir.

e/h= My/( Ng*h)= 16020/(363.33*70)= 0.63 > (e/h)miz= 0.10
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(e/h)= 0.63 ve Wmin=0.10 igin Abak 4 ile n)=0.18 bulunur.
bi= Ng/( n1*£4*h)= 363.33/(0.18*1.7*70)= 16.96 cm > b/2=14.29 cm
As= As’=0.005*16.96*70= 5.94 cm”
S2 kolonu icin y-y yoniinde segilen donat1 alani As= As’= 5.94 cm’
Mevcut donati: 22314=3.08 cm”
Ek donat1:5.94-3.08= 2.86 cm” 2@14= 3.08 cm’
Toplam donati:4*2+2%2= 12@14= 18.48 cm” < Min. donat1:0.01*A;=0.01#2000=20 cm’

y-y yoniinde 314 donati konulursa toplam donati: 140314=21.56 cm” olur ve min. donati

kosulu saglamr.

3- S3 KOLONU DONATI HESABI

S2 kolonu ile aymdir fakat donatilarin yerlestirilme yonleri farkhidir.
4- S4 KOLONU DONATI HESABI

X-X VE Y-Y YONU:

a) P1=1.4G+1.6Q Yiiklemesi

M4=10.86/2= 5.43 kNm Ng= 135492 kN

50
— b=34.28 cm
0o —

10, 50 1 { h=70cm 1
l l I l l I

A= T0%70-50%*50= 2400 cm’

A=h*bee  2400=70*bes

bs=34.28 cm

Malzeme C25/8220 f,4=19.1 KN/em® f£o4=1.7 kN/cm”
z=h-2d’=70-2*5= 60 cm zs/h= 60/70=0.86 Abak 4 kullanilir.
Wanin™ Prnin* £/ fe=0.005%19.1/1.7= 0.056 (e/h)yin= 0.10

= Ng/(b*h*f.q)= 1354.92/(34.28*70%1.7)= 0.33

m= My/(b*h2*£,q)= 543/(34.28*70°*1.7)= 0.002

Abak 4 ile n ve m degerleri igin W < Wiin=0.10 bulunur.

Statikce gerekli kesit hesab1 yapilmas: gerekir.
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e/h= My/( Ng*h)= 543/(1354.92*70)= 0.006 < (e/h)min=0.10
(e/M)min= 0.10 ve W= 0.056 igin Abak 4 ile n;=0.78 bulunur.
b= Ng¢/( np*feg*h)= 1354.92/(0.78*1.7*70)= 14.6 cm < b/2=34.28/2=17.14 cm
As= As'=0.005%17.14*70= 6 cm’
b) P;=G+Q+E Yiiklemesi
Mg= Mg+q+Mg= 4.84/2+219.82= 222.24 kNm Ng=931.7kN
n= Ng/(b*h*fq)= 931.7/(34.28%70%1.7)= 0.23
m= Md/(b*hz*fcd}: 22224/(34.28*702*1.7}= 0.08
Abak 4 ile n ve m degerleri igin w = 0 < wp,;;=0.056 bulunur. Statikce gerekli kesit hesabi
yapilmasi gerekir.
e/h= My/( Ng*h)= 22224/(931.7*70)= 0.34 > (e/h)pin= 0.10
(e/h)= 0.34 ve wpin=0.056 icin Abak 4 ile n)=0.45 bulunur.
b= Ng¢/( n1*feg*h)=931.7/(0.34*1.7*70)= 17.4 cm > b/2= 17.14 cm
As= As’=0.005*17.4*70= 6.09 cm’
¢) P3=0.9G+E Yiiklemesi
Mg= My 9+ Mg= 0.76/2+219.82= 220.2 kNm Ng=0.9*679=611.1 kN
n= Ng/(b*h*fq)= 611.1/(34.28*70*1.7)=0.15
m= Md/(b*hz*fcd)= 22020/(34.28*702*1.7)=‘O.08
Abak 4 ile n ve m degerleri igin w =0.02 < wyi;= 0.056 bulunur. Statikge gerekli kesit hesab1
yapilmasi gerekir.
e/h= My/( Ng*h)=22020/(611.1*70)= 0.51 > (e/h)pin= 0.10
(e/h)=0.51 ve wpin= 0.056 icin Abak 4 ile n;=0.25 bulunur.
b= Ng¢/( n1*feqa*h)=611.1/(0.25*1.7*70)= 20.54 cm > b/2= 17.14 cm
As= As'=0.005*20.54*70=7.19 cm”
Sa kolonu igin x-x ve y-y yonlerinde segilen donat: alani; As=As’=7.19 cm’ 5314 =7.7 cm’
Toplam donat1:5%2+3*2=1614= 24.64 cm’ > Min. donati:0.01*Ac= 0.01*2400= 24 cm’
Kolonlarda minimum donat1 veya minimum donatiya ¢ok yakin degerler bulundugundan

1.katta hesap yapmaya gerek yoktur, minimum donat: yeterli olur.
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SONUCLAR
KOLON DONATILARI

1.Derece Deprem Bolgesi

KAT YONTEM** | YON | SI (35x35) | S2 (30x50) | S3 (50x30) | S4 (50x50)
Elastik Teori | x-x | Asmin=5.25 | Asmin=6.25 9.18 15.75
Zemin Kat y-y | Asmin=5.25 9.18 Asmin=6.25 15.75
Tagima Giicii | x-x 6.13 6.38 9.75 16.15
y-y 6.13 9.75 6.38 16.15
Elastik Teori x-X | Asmin=5.25 | Asmin=6.25 | Asmin=6.75 | Asmin=11.25
1.Kat y-y | Asmin=525 | Asmin=6.75 | Asmin=6.25 | Asmin=11.25
Tagima Giici | x-x 3.06 4.13 6.16* 7.25
y-y 3.06 6.16* 4.13 10.05*
S1(35x35) | S2 (30x45) | S3 (45x30) | S4 (45x45)
Elastik Teori x-X | Asmin=5.25 | Asmin=5.63 ASmin=6 Asmin=9
2 Kat y-y | Asmin=5.25 | Asmin=6 | Asmin=5.63 Asmin=9
Tagima Giici | x-x 354 3.64 6.16% 6.23
y-y 3.54 6.16* 3.64 6.23

* Kesitte minimum donat: kogulu saglanmasi amaci ile donat miktan artinlmigtir.
** Elastik Teori ile 1975 deprem yonetmeligi , Tagima Giicii ile 1997 deprem ySnetmeligi kullantimigtir.

A-A AKSI KIRi§ DONATILARI

1.Derece Deprem Bolgesi

YONTEM*

K101 (25x50)

K102 (25x50)

A Mesnedi

B Mesnedi

Elastik Teori

As,ac=3.45

As,ac=3.45

Asust=7.32

As,ust=6.62

Etriye:8/25

Etriye: 8/25

As,ait=5.26

As,air=2.21

Tasima Giicii

As,a=2 91

As,ac=2.38

As,us=9.74

As,us=7.63

Etriye: £8/23

Etriye: {J8/23

As,at=7.75

As,al=3.82

B-B AKSI KiRI$ DONATILARI

YONTEM*

K103 (25x60)

K104 (25x60)

A Mesnedi

B Mesnedi

Elastik Teori

As,ac=4.2

As,ac=4.2

AS,usF12.4

As,ust=13.33

Etriye: (J8/25

Etriye: &8/25

As,at=9.77

As,a1r=6.74

Tagima Glicii

As,2c=3.72

As,ac=3.5

As,ux=17.26

Asus=17.43

Etriye: J8/20

Etriye: £8/20

Asalt=13.95

As,ar=11.43

* Elastik Teori ile 1975 deprem yénetmeligi , Tagima Giicli ile 1997 deprem yonetmeligi kullanilmigtir.
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KOLON DONATILARI

Deprem Bolgesi:Elastik Teori ile 2.derece , Tasima Giicit 1.derece deprem bolgesi almmgtir.

KAT YONTEM | YON| S1(35x35) | S2 (30x50) | S$3 (50x30) | S4 (50x50)
Elastik Teori | x-x | Asmin=5.25 | Asmin=6.25 6.75 11.25
Zemin Kat y-y | Asmin=3.25 6.75 Asmin=6.25 11.25
Tagima Giicii | x-x 6.13 6.38 9.75 16.15
y-y 6.13 9.75 6.38 16.15
Elastik Teori | x-x | Asmin=35.25 min=6.25 min=6.75 | ASmin=11.25
1.Kat y-y | Asmin=5.25 | Asmin=6.75 | Asmin=6.25 | Asmin=11.25
Tagima Giicit | x-x 3.06 4.13 6.16* 7.25
y-y 3.06 6.16* 4.13 10.05*
A-A AKSI KIRIS DONATILARI

Deprem Bolgesi:Elastik Teori ile 2.derece , Tasima Giicii 1.derece deprem bolgesi alinmmgtir.

YONTEM* | K101 (25x50) | K102 (25x50) | A Mesnedi | B Mesnedi
Elastik Teori As,ac=3 .45 As,ac=3.45 | Asus=6.06 | As,us=5.88
Etriye: @8/25 | Etriye: J8/25 | Asar4 | Asar=1.96
Tagima Giic As,ac=2.91 As,ac=2.88 | Asust=9.74 | As,ust=7.63
Etriye: &8/23 | Etriye: ©8/23 | As,ae=7.75 | As,a=3.82
B-B AKSI KiRIS DONATILARI
YONTEM* | K103 (25x60) | K104 (25x60) | A Mesnedi | B Mesnedi
Elastik Teori As,ac=4.2 As,ac=4.2 | Asus=10.19| As,ust=11.38
Etriye: (J8/25 | Etriye: J8/25 | As,a=7.56 | As,at=4.76
Tasima Giicii As,0c=3.72 As,ec=3.5 | Asust=17.26| As,us=17.43
Etriye: @8/20 | Etriye: ©@8/20 | As,at=13.95 | As,at=11.43
MANTOLAMA YAPILAN KOLON DONATILARI
1.Derece deprem bolgesi
KAT YONTEM {YON S1 $2 (30x50){S3 (50x30) S4
(35x35) (50x50)
Tagima Giicli | x-x 5.99 5 7.7*% 7.19
Zemin Kat Y-y 5.99 7.7* 5 7.19
Tagima Giicll | x-x 5.99 5 7.7* 7.19
1.Kat y-y 5.99 7.7* 5 7.19

* Kesitte minimum donati kogulu saglanmasi amaci ile donati miktan artirilmugtur.
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Birinci derece deprem boélgesi igin 1975 ve 1997 yili deprem yonetmelikleri esas alinarak
yapilan deprem hesabinda yeni yonetmelige gore esdeger yatay yitk %56 daha fazla bulundu.
Zemin kat kolon donati hesaplaninda tagima giicti yontemi ile daha fazla donati alam
bulundu. Bu durum birinci kattan itibaren degisti ve kolonlarda elastik teori ile tagima giicii
yontemine gore daha fazla donati alam1 bulundu. Buradaki en 6nemli faktor birinci kattan
itibaren elasik teori ile kolonlarda minimum donati ¢ikmasi idi. Kirig donat: hesaplarinda
aciklikta, elastik teori ve 1975 deprem yonetmeligi ile yapilan hesaplarda daha fazla donati
bulundu. Mesnet bélgelerinde ise tagima gicii ve 1997 deprem yonetmelidi ile daha fazla
donati alanm bulundu.

Ikinci derece deprem bolgesi kabul edilerek yapilan hesaplarda, zemin katta kolon donat
alanlanindaki fark biraz daha artti. Kirig acikhik donatilannda degisiklik olmazken mesnet
donatilanindaki fark artti. 1997 deprem yénetmeligine goére yapilan kesme kuveti
tahkiklerinden kirislerin ve kolon-kirig birlesim bolgelerinin kesme giivenlidini sagladif
gorildi.S1 ve S4 kolonlarinda, kolonlarn kiriglerden %20 daha giiglii olmasi kosulu saglandi.
Bu kosul S2 kolonu igin x-x , 83 kolonu i¢in y-y deprem dogrultusunda saglanamad.

Zemin kat ve birinci kat kolonlarinin kullanilamaz durumda oldugu kabul edilerek C25/8220
betonu ile 10 cm kalinliginda mantolama yapildi. Bu duruma gére sistem bagtan ¢ozildi.
Zemin kat kolonlarindaki donati alanlann minimum degerlere ¢ok yakin bulundu. Birinci katta
kolon donatilarinin minimum ¢ikacag: goriisii ile bu katta hesap yapilmadi. Olusan yeni
deprem momentlerine bakildifinda kolonlarin mantolanmasindan dolay: kirig momentlerinde
belirgin bir artiy meydana gelmedi.Kolonlarm mantolanmasindan sonra, kolonlann
kiriglerden %20 daha giiclii olmasi kogulu biitiin kolonlarda sagland.

Ayrica model binanin plam her iki yonde simetrik olup dogeme siireksizlikleri, ve planda
¢ikintilar bulunmamaktadir. Kolon boyutlan katlar arasi dayamm diizensizligi meydana
getimeyecek seklide  segildi. Tagiyici sistemin diigey elemanlarimn - sireksizligi
bulunmamaktadir.
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A-A Aksinda kolon mantolamasindan énce diizeltilmemis kiris momentleri
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A-A Aksinda kolon mantolamasindan sonra diizeltilmemis kirig momentleri
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= M (KNm)
+ +
72.0 / / sk
58.22

375m

17166 / / e v
' 153.97 ‘

142.08 / / 23 96/ M (kNm)
) 125.96 )




ZEMIN KAT KIRIiS DONATILARI

a) Deprem bolgesi: 2.derece

Elastik teori yontemi ve 1975 deprem yonetmeligi ile ¢6ziim yapildi.

K101 K102
20317, 10312 AN
AN / 4
N AN
23 12(montaj) 4 2¢12(montaj) N
/
AN
——\——/ 7 10314 N\
1514
/ / 20512, \
/ 20512, N
/201 \
Agiklika minimum donat1 bulundu.
K101 ve K102 kiriglerinde etriye: &8/25
K103 K104
50514 50514 VAN
/
AN / AN <
212(montaj) 4 2¢312(montaj) N
/
N
‘ 7 10514 N\
N\ ew
y 20512, \
/ 20514 X
/ 30514 . / 20317, \
Agiklika minimum donati bulundu.

K103 ve K104 kiriglerinde etriye: <&38/25
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b) Deprem boélgesi: 1.derece

Elastik teori yontemi ve 1975 deprem yonetmeligi ile ¢oziim yapildi.

K101 K102
3¢514 10514 ZAN
/
AN / N\ <
2¢12(montaj) 7 2 12(montaj) N
/
AN
—u v 10514 N
10514
/ s 20512, N
/ 2035172, AN
/ 30312, \
Agikhka minimum donat1 bulundu.
K101 ve K102 kiriglerinde etriye: &8/25
K103 K104
60314 sosia .
AN 4
7/ N <
2 12(montaj) 4 2¢512(montaj) N
/
AN
— 20512, N
/ 10514
/ 20317, \y
v 20314 ~
/  S74 \ 7/ 30514 \

K103 ve K104 kiriglerinde etriye: &8/25
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¢) Deprem bolgesi: 1.derece

Tasima giicii yontemi ve 1997 deprem yénetmeligi ile ¢6ziim yapildi.

K101 K102
5¢514 20514 VAN
AN 7/ AN < /
2312(montaj) 4 2<312(montaj) N
4
AN

—\_—_/ 7 10512 N

1317,
/ Y 20512 \
/ 20512 AN
S ama N £ fon4 RN

K101 ve K102 kiriglerinde etriye: &8/23
A mesnedinde alt ve iist donati ekleri 214 artt1. (1975 Y. Ve 1.d.d’egore)
B mesnedinde alt ve iist donat1 ekleri 1214 arttr. (1975 Y. Ve 1.d.d’egore)

K103 K104
70516 6516 AN
/7
N /7 AN <
2512(montaj) 4 2¢312(montaj) N

/

AN
. 7 10514 N\
e

/ 20817, .
Y 20517 ~

/ 60516 L / 50516 \

Aciklika minimum donati bulundu.
K103 ve K104 kiriglerinde etriye: &8/23
A mesnedinde alt donati eklerinde %56 artt. (1975 Y. Ve 1.d.d’egore)

A mesnedinde iist donat1 eklerinde %50 artti. (1975 Y. Ve 1.d.d’egore)
B mesnedinde alt donat1 eklerinde %100 artt1. (1975 Y. Ve 1.d.d’egore)
B mesnedinde iist donat1 eklerinde %56 artt1. (1975 Y. Ve 1.d.d’egore)
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ZEMIN KATTA S1 KOLONU DONATILARI

1975 Y. 1997 Y.
1.D.D. 1.D.D.
o o ® [ ] e o o L
[ ] L |
12014 12914
4 L J ] o
e e L] L] ® e L ®

1975 Y.
2D.D.
e o o ]
® o
12014
o ]
® O L e
1997Y.
1.D.D.
e o e L]
®
12014
®
e o ® ®

1. KATTA S1 KOLONU DONATILARI

Zemin katta 10 ¢cm lik montolama icin minimum donati
yeterli oldu.

1975 Y. 1997 Y.
1.D.D. 1.D.D.
o o o o ® ® ®
e e
12014 e 8014 L
@ e
e o ] e ] L L J

1975 Y.
2DD.
e o L] ®
® ®
12014
@ ®
o o e L]
1997 Y.
1.DD.
e _ o e L 4
L
12014
®
® o ® ®

1. katta 10 cm lik montolama icin minimum donati yeterli
oldu.
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2. KATTA S1 KOLONU DONATILARI

1975 Y. 1975 Y. 1997 Y.
2.D.D. 1.D.D. 1.D.D.
[ ] o [ J [ J [ ] [ J ] [ [ ®
® L ] [ ] [ ]
12014 12014 o 8014
[ J | ] [ e
o [ ] [ [ [ ] [ J @ [ [ [
7/

ZEMIN KATTA S2 KOLONU DONATILARI

1975 Y. 1975 Y. 1997 Y.
2D.D. 1.D.D. 1.DD.
o o o o e o o o e o oo
™
o ° L
o o ™ ° ®
14014 ° 16014 ° ° 20014
° ° ®
e o o o e 6 o o e o0 oo

20914 ek \ 40914 ek \

1997 Y.

1.D.D.
o_o e o
® @
* 14014
e ®
e o o o




1. KATTA S2 KOLONU DONATILARI
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1975 Y. 1975 Y.
2D.D. 1.D.D.
® © ® © e o e o
® [ J [ ) o
® 14014 © ® 14014 ©
[ J [ J [ ®
® @ [ J [ ] [ J ® [ ] ®
1997 Y.
1.D.D. 4014 azalma \
/
[ 2K ) [ 2N J
® [ ]
[ J
14014 |°
[ J [}
o o e O
2. KATTA S2 KOLONU DONATILARI
1975 Y. 1975 Y.
2DD. 1.D.D.
® o e © e o e e
[ J [ J [ J [ )
12014 12014
[ J [ ) [ ) [ ]
o e e o o © e o
2014 azalma

N
7

1997 Y.
1.D.D.

10014

1997 Y.
1.D.D.

10014
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ZEMIN KATTA S4 KOLONU DONATILARI

1975 Y.
2.D.D.

°
°
: 28014
°
)
o

1975 Y.
1.D.D.

1997 Y.
1.D.D.

1997 Y.
1.D.D.

)
o
Q
Yo
oy
e 00000 O

o .
] .
® 28016 o
o J
° °
. ]
] .

%30 artiyor

® o ¢ o °»
—
N
!
—_—
'S

1. KATTA S4 KOLONU DONATILARI

1975Y.
2D.D.
® o o 0 o
e ®
® 20016 °
o o
® ®
e o0 0 ¢ o
1997 Y.
1.D.D

\'d

1975 Y. 1997 Y.

1DD. 1.DD.
® ® O 00O [ ] ® ® [ J
[ J [ J

e [
® 20016 o e 14016 ®
[ ] [ ] ® @
[ @
[ J e & 000 [ J [ [ J [
6@16 azalma
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2.KATTA S4 KOLONU DONATILARI

1975 Y. 1975 Y.

2DD. 1.D.D.
[ o & o000 [ ] ® & o000
o ® e [ ]
® 20014 ® ® 20014 °
[ [ ] [ J [ J
[ [ ] [ [
[ J e & o0 o [ ) ® &6 o0 e

4014 azalma

N
7

1997 Y.

1.D.D.
e 0 o  J
L ®
e 16014 ®
® ®
e e o L J
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Cizelge | Fitriyeli Kolonlarda oj ltibari Gerilmeleri

s I

to=F.: Fysecilir, tablodan o; alnr, ‘ l
ve Fo=P:o;; Fo=u.F 7
olarak bulunur. |le— '
b T

Celik cinsine gore oy itibari gerilmesi (kg/em?)

1
B. C. Il ve B. C. Il ve
. —F.: B. C.
h: d w=Fe:Fp G- 1 ve Beton Beton " IV Beton

B 30| B 160| B 225|B 300! B 225|B 300

- - 4

5 0,0050 40,01 5201 69,0 84,01 54,01 71,0} 86,0 72,0 | 87,0
6 0,0056 49,51 525! 69,5| 84,5| 547 71,7| 86,7} 728 : 87,8
7 0,0062 41,01 530 7001 850 | 554 72,4 87,4 | 73,7 | 837
8
9

B120|B 160 B 225

0,0068 41,4 534! 704 | 854 | 56,2 | 73,2} 88,2 748 89,5
0,0074 41,9] 539) M9 89| 569 | 73.9! 83,9 754 90,4

10 00080 | 42,4 | 544 71,4 | 86,4 | 57,6 74.6 | 89,61 62| 91,2
0 00100 | 440 | 550 730! 880 60,0 | 77,0 | 9201 190 | 940
0 0,012 45,6 | 57,6 | 74,6 | 89.6 | 62,4 | 79,4 | 944 | 81,8 9638
0 0,014 472 | 592 762 | 91,2 | 648 | 81.8 | 968 | 846 | 996
0 0,016 43,8 | 60,8 | 77.8 | 928 67,2 | 84,2 | 992} 87.4 {1024
0 0,018 50,4 | 62.4| 79,4 | 944 | 69,6 | 866 |10L6 | 90,2 1052
0 0,020 52,0 | 64,0 | 81,0| 960 | 720 | 89,0 [104,0 | 93,0 1080

0 0,022 53,6 | 656 | 826} 976 | 744 | 91,4 |106.4 | 958 l 110,83
0 0,124 552 | 67,21 842 992 768 | 93,8 1088 | 98,6 {113,6
0 0,026 568 | 68,8 858 100,8 | 79,21 96,2 {1112 [101,1 }116,4
)] 0,028 58,4 | 70,4 | 87,4 1102,4 | 81,6 | 98,6 | 113,6 11042 | 119,2
0 0,030 600 | 72,0 | 89,0 |104,0 | 84,0 {101,0 | 116,0 {107,0 | 122,0

My Oy IV IV IV OV IV IV Y BV DY IV BA A TACTA BA
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Cizelge 2 Basit Donatilt Dikdortgen Kesitler

Désemeler, kirisler ve tarafsiz ekseni
dosemenin icire diisen tablal kirisler.

S Y —
3, = 1800 kg/cm?
Ty 17 . R
ke ke kn ke ke ky”
1 e 3 4 5 6 b
a.002 [0.016 0,995 12177 10,359 [109 &00[ 61333
od | 3| 990 (1252 | 352 | 27900{15653
- 04 47} a3 osend | asa | 12e00| T | .
b=l V0 o3| 62| 930 | ¢392 | 567 | 7200| 403 | Birimler
"Yh 1w 71 ot | 5165 370 4680] 2653
na12 (0001 l0.970 | 3.5 {0573 | 3300) 1891 | M:tem
ot M ] 10| o66 ) 3764 B5I6 ] 24617 1417
o Key 1wl us] st} 3326 578 | 1912 1105 | p -em
18| 13 057 | 29,84 | 531 | 15331 s90.6
b.h a0 | 113} 953 erar| 533 | 1260 350
F.om — . R y .. |h cm
“~ L 0,022 10,155 10,948 | 24.87 10,556 1056 GL8.5
e 24| 167 | 945 | 23.01| 583 900.0| 5294 .
. ag | 172 ] ost| 2tz | so ] ainal 4000 | Forem?
A b.h? aa| 1sa| 937 ] 2008 593 | 679.5) 4030
BT k2 30| 200 | €33} 1900 595 GO0.0[ 33%1 | - .y eme
a032 (0210 [0.830 | 17,87 0597 | 5313 3
x=ki.h 340 221 ) w2t 1606 [ 60 | 4T S vreva
sol oot e | aean | oce2 | 4533 5 ey
z-=k,.h RA S ad) 15,42 (3R} 393.9 R
10 RIUTR S ol I & Mot GG | 36U.0 2 Mtm
nntl 10054 10015 | 14,47 [ 0,607 3
21 95l et | 1418 608 N 1b :m
1 ost {01z 13a0] 609 3
pp s | oot | 134 610 S
] 2] oa | 1339 | 611 vy ftosem
angs {0077 [os0s | 13,15 [ 0.612 2.9 .
] asy | s | 1292 613 1550 | Forem?
W ooss ooy | 1250 | 61 2
41 a9 anj 12 48 6la 1558 M
so 21| soz| 18| o1 1y | Fe= 100k, 5~
m051 [9,20% jo.ant b o12,08 {0617 ;
521 s02 | s 1ise | 618
a3 3w 898 ] 1Tt 619
a4l 30| st 1154 620
53] 314 &3 1137 | 621
0,036 0,318 {0,804 | 11.21 0,621
57| 822 893} 1105 | 622
53| 33| £92] 1000 623
59| 329 890 10,75 ] 624 | 1851 1155
ol 333] <80 1061 623 | 180,01 1125




Cizelge 2 (devann) Basit Donatili Dikdortgen Kesitler

3. = 1800 kg/cm?

Oy

1
1 2 3 4 5 i e H
1

0,061 10,337 [0,888 110,47 10,62 175,01 |109.6
620 341 887 f1ost 620 11704 106,38
63| 344 &35 110,21 623 166,0 | 1042

G| 348 ] 844 (1003 523 1181,7 1016
631 350 ms3 | w059 sy 11556 | 9919 -
0,066 {0,355 |0.8%2 | 9811 [as3y {1537 | 6.5 | Birimler
b 6T 358 osst | o7t o631 11499 | 9461
631 361 S |owss |oe3r 11,3 92,46 | M:tem

] 365 8§75 | wans 633 11429 90,39

Fo =M 0] 3ny | 8T aes | 633 11398 | 84
TR 0,071 10371 {0575 | 9z 0,634 1364 | 8650 | B sam
T2 3 sl oo | G3s 1338 | sigs
bh.h ™ 378 87t 9,101 635 1130,3 82,88 h :cm
Fem — Wossa | s ool e3s 1275 | sLis
ke Wl s s 637 11248 | 79,58 .
0,0 [03ss (o871 04533 1221 | 77,94 | F,:cm?
" b.h? 77| s s 639 1119,8 | 76,41
M= S 391 569 640 1117, YERIX .
n? | w7l s 3 | 1380 | o ¢ t/em?

H4) 1114.8 3,50
541 1112,5 72,11
0542 1110,2 | 70,78 Veya:
(43 | 1081 69,49
513 1106,0 68,23 M
G4t 11041 67,02
45 1102,1 65,85
0,645 1 100,2 6471 | b :m
615 | 98451 63,61
GiT | 9669 { 6254 f
6171 94,99 | 61,50 pe

so | a0 867
x=ke.h 0,081 | 0,403 {0,866
821 406§ 865
r=k;.h S3 1 409 ] 86t
341 4912 | 863
8 415 62
0,085 [ 0,117 10,861
K7 420 860
1 4231 8y
£9 426 858

:tm

o 424 87| 7T Gin b 93,33 1 60,49
001 0,131 10,856 7. 068 1 01,73 ] 961 | F :em?

ao b gy | e |7 S b o017 | ARe7 “

HU T BRI B E R 630 1 8866 1 57.64

KR I I 451 I B R O ) G3L§ 87,19 | 56,71 [ F = 100k M

9 112 833 | 7,475 6Gal y 85,75 | 05,87 S ‘h
0.0 0,411 0832 | 7,018 [0,6552 1 S4.37 | 55,02

a7 417 W1 | 762 533 | 83,03 | 54,20

HA 450 1 850 1 TA0T | a3 | 81,71 | 63.39

09 152 Sl 7,054 6341 801t ] 52,62
100 150 813 | 720t 635 1 .20 | 51,85
Q102 EO 0 10517 | 7000 10,65 | 76,82 1 50,39
g a6k} S5 1 7000 L 657 1 7455 | 19,00
o6 1 469 F 81| 65 | 858 | L1 ] 47,688
s ] 474 842 3 G50 | 70,37 | 46,42
1o | 3% § 840 61 68,43 | 45,22
o115 0,489 {0,837 610,661 | 63,97 42,47
120 | 50} 833 5> 667 ] 60,00 40,00
1251 510 | &30 ] 63| 55,15 | 37,79
Yol 5201 8271 5,977 672 53.25 | 35.72
135 | 529 82t 58291 63| 60,37 | 33,98
), 140 {0,039 [0,821 | 5,686 | 0,677 | 47,76 | 32,33
5] 547 &84 5553 F 670 | 45371 30,83
150 1 956 | 815 | 5427 ) 6x2 ) 43,20 | 29,45
135 HIRY 812 | 3,208 [tN] 41,21 § 28,19
60 ] 571 | 810 5198 | 6351 39,33 27.02

R




Cizelge 3 Simetrik Donath, Kigik Eksantrisiteli Basmca Maruz Dikdortgen Kesitler

Anahtar
Y U I ity - Jhem > . b.d Tbew
¢ = 0,40di Gu=p5 il Ondeger: o, [ 100 1001 e |
. M M Donat ¢ b d
Ly = L = . “f- = - LR 00
e =t | Y =y f b TN.g ! N.b I Toi 100w’ o Y
- . . to | <— | Y
Birimler: Birbirlerine uymak sartiyle, keyli
— i |
W0ra=1 yg ! 09 0| L1 2l w3 ] 15| 1] 17 LB | L9 20| 21| 22| 23| 24| 25 | ="ken
100 1% ) ’ .
04 | out | o2 | i3 | 083 | 081 | 104 | 125 | 145 | 165 871207 | 208 | 249 | 269 | 290 | 310 | 331
_ 05 || w7 | 028 | 0w | o7l 092 | | 13s 157 | 178 ¢ a | 201 | 213 | 251 286 1| 307 | 329 | 350
0,6 012 | 031 | vss [ 073 101 | 124 | 148 168+ yor | 213 | 236 | 258 | 280 | 303 [T325| 318 | 370
0,7 017 1ok b 063 - 087 110 134 | 157 | 180 Doy L ogng | 95 | a7 | ooz | 32 | 301 | g8 | 391
0.8 023 | 647 | 071 ! 095 120 P 167 L193 5oogg hoagy 266 | 230 | 315 |T339 | 363 | 388 | 412
L9003 1 029 | oSty 079 ¢ 105 ] a3 g 155 | 1s0 3s 1931 | 2ss | 231 | 307 | 33 (357 |_382 | 4ug
Lo Loz | o | ose Uose s | s | aes v {ans o 200 1 296 | 323 | 319 [ 375 | qot | aos
LU | o3 om0 | 067 eon foan | 1 123 Uoa | as7 | o8 | 312 T [ ass | T30 40
1.2 OI8 1 046 | 074 v B2 P 1300 | 158 | 187 79T 243 27t | 2ge 327 [TEss] 383 | me

i
3

L3 1023|052 | 081 1110 § 139 | 168 | 197 o226 | 255 | and | 311 ) 343 | 33 | qoi | 430
1029 | 059 | 089 119§ 149 | 179 | 209 : 239 | 259 | 299 | 329 [330[ 389 119

L5 | o3l | o6s | w96 1 137 1158 | 189 - o0 EIRERETRETE O R Daha bilyik y degerleri J/ 1000
L6 [ 039 b o7 | 103 . 15 | a7 199 omi | Tass i aws | sa7 1 TES9 T Ter | T o gire hesap yapihir.
1.7 5 [ 078 &+ 111 © 141 | 197 ;- 2100 9 935§ oams | 30 73T 497 | 4
1.8 050 | 084 } 118 , 152 | 186 | 219 953 1 987 | 321 | 355 | 383 | 422 | 436 . °

CC BRSO sTf 091 | 126 151 | 195 230 ; 263 | 300 | 3% | 369 | 401 | 439 |7 — i
20 | 061 | 099 | 134§ 169 | 201 . 210 | 275 | 310 | 35 | w0 _ha | a5t %€ 14 ”51
201068 | 108 F o1, 178 | 2U sy | ogss | osaq | 361 | Rag | Ty o Yz 5
22 1074 p 1 p iy o187 [ 220 96 1299 | 337 {375 | 4is | 48 &

2,3 CBO | 118 | 157 ¢ 196 3§ | 273 811 | 350 [TERE 0 427 | 455 i ,7 b
24 1 086 | 126 | 165 © 200 2 ¢ 283 323 | 362 | 402 | 4up |7/ —~{oz£ | 2f0
2.5 092 | 133 | 173 | 213 254 I 1 | 335 | 335 | s | ase v

Tl == 1) lm,,:—()h c|,|| ,d;, -——-()!561.|l

Agiklama : Basamok geklindeki lkl winnr gllulil bir ve iki dogrultudaki egilme halinla tallonua uygalanabilecedi en biiyiik v degerlerinil giaterie.
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Cizelge 4 Simetrik Donatih, Kigiik Eksantrisiteli Basinca Maruz Dikdortgen Kesitler

e N Tl .. b.d Torw
¢ = 0,45d}] %o l;-:;l ile Ondeger : ;u l) Foo . 100 100 1o o G \_
ity
) e 6 Mo, M, .. b |
o ,,~_|”‘°___,, Tod ' NG TN . 100 100w’ T
i | <— | Y
Birimler @ Bithitlerine mvmak sactiyle, keyli

w23 298 | 00

- | ' ! ! cm
W0t =1 g8 1 0y 1,(){ b ] ] s | el wr s | e ) o2l oan | 22 TIRTIR I
100 11y’ | i | ! ' [ oy
01 [ ozt {015 o6 0ss | 100 | 180 |1y \ 170 s Lo [y sen oy | 3 | 325 | 315
0,5 oos oo | es2r o7y o9z | s | vz | et Dasr aw | 2 [ ose | ome | oo D an | sn 366
0,0 Lot Dow ©ost *ows oo | v {oasy LISE ans | 29 o o7 | s | a0 | s |07
0,7 o Lo v oy | s | 1 | 195 oy oo | a7 oo, an e L bayr 1 oan
0.8 T SN { S BN Ty S S VTR R O R B 7 A B KX AL AL X T B BT USRS RS T TR VT I 0 ) U
¢ i 1
0,9 OO2 0 030 0S8 0 08K 1% LI 168 | 196 223 0 251 1 279 | 3w o34 | aan | 389 | 7 | oai
! , M ! I S A AL ERLLE
1.0 098 1037 :ouss 05 1 1S) st | 210 239 | 208 ! 296 | 435 1 354 | oany | 2| 4
I : Y - AT : e
11 015 | 015 1 075 | 105 g5 s | 95 12850 g5 | 283 | A5 ] 301875 | qos [ 485 g 475
1,2 021 1052 L o3 R 15 177 | 21 239 0 270 1 sop bogug s 3 I RUEJINEE ECTINE BT B i
1,3 027 1 059 ‘ WL 1Y 155 186 | 208 252 | wsd L 316 o iy 30 g bl 77
1 033 0 067,01 100 0 183 Hh 335 5 3aY | 4oz g din 470 T
| . =
i

! L Daha bityik v degerleri 10060 y
353 | A8 45 0 8 1493 | igin geritime duruma i1 ye
s31 50 |05 | TR gbre heaap yupine,

1

1,5 fow or 19 |
28 975 1 g ‘ 350 4 387 |Ta20 ¢ ds2 47

i

]

|
!
i
1
1
1,6 a1s 081y 7117t o153 1
2
?
2

~1
*

200 249 P oag

EILRIE
[ 225 261 | 28

|
i
1,7 032 - 08Y 120 | 103 !.
1.4 158 097 & 136 175
1.9 o3 105 i

20 or s st s 26 277 Loas Doase Laoo ban | s | s

21 o0 122 Ter 26 28 o o | oaes 07 | ago | sm‘

PSS
1
1
| | .. .
2,2 87 130 173 0 216 20 5 303 | 3u7 | oo o 1 fazg s
i
t
1
|

)
) ¢
1 252 290 119 367 @ 406 B RS IR K% B
5 25l l J01 3 _l l 81 | 421 40 ?")3
2 ‘ LR

st s 230 277 L oais Doase Laoo e | s

&
’R—=

29 | w93 138 0983 s 2 317 1 3ol | 08 IS0 T 495 G 10
X I U RN UL 2L T T A R I LU AT

2,5 107 151 200 8 295 0 34 o 389 U odde | 483 |>579(l

L

., Gy, 2 () | O, == -— 0,25 Gy I I Gy == — 1,45 G4
&

Agthlama : Basumak geklindeki iki simr gizgisi, bie veiki dogrultudaki ¢gilme halinde tablonun uygulanabilecesi en bityitk v degerlerini gisterir,



Cizelge 5 C14/52

220

145

085 g 2
E £ .219,1 kN/em K:b d”/u
foll O | € yd w
£ 20,95 kN/Cm f
a od P _ yd.
- = k = =
2 a 0,85 f_' kx ka/O,BS
#FT
BIRIMLER
Moment tkNcm P £ d
k : k =1-0,
Mukavemet:kN/ z 1 59P—?1~
Uzunluk :cm cd
k =1/(k_f )
s z yd
Bas;nq donatysi as' gerilmesi
b X k1l x|k k z /A\
a X z 8 4
0,80] 0,825 0,05\[0,875] 0,90 fo, 925 [ 0,95
0.0010}52,98|0,028}0_02u|0,9868}0,0530 ) -19,1
0.0020|26,81|0,056]0.047[0,976]0.0536 °;=fyd=~19:1 19,1 .19 [ 5.7
0,0030{18,10]0,083[0,071}0,964[0,05n3 “13,1[-8.0] 9.0 19,1
0,0040{13,74|0.111|0,095{0,953}0,0550 -19,1}-19,1 7.1 6,3{19.1
0,0050{11,¥3}0,139({0.118]0,9%1]0,055% -19.1[-15,6}- v.8} 6.0] 16,8
o.ou6n| 9,3900, 1670, 142 0,929[0 056u[-11,00- 2,91 €,1 15,1 f19.1
u,0070| 8,1u6|0,19510,166]0,917f0,0571) - 1.6 6,2 13,9 J19.1
o,0080| 7,23(0,223)0.189)0,905]0,0578) e,0| 12,8 19,1
0,0090| 6,51]0,2%0(0,2130,893]|0,0586] 12,1] 18,1
o,0100| s,9v|0,278)0,237[0,881]|0,059%] 172.0] 191
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Cizelge 6 Cift Donatilt Dikdortgen Kesitlerde Basing Donatisinin Akma Kogulunun
Alt Simir Degerleri
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Cizelge 7 Yatay Yiklerin Uniform Tarzda Dagitilmasina Gore Kolonlarda Moment

Sifir Noktalart

Yet KENFLAKSIYON NOKTALARININ STANDART YUXSRKLIGH

Kat
! aded

Katar k

yers [o.1 Jo.2 0.4 0.5 Jo.a |07 0.8 oy 1.0 {20 (3.0 ]4.0
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0.}
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0.4010,40 {0.40 { 0.40 | 0.40 { 0.45 1 0.45 | 0.4% | 0.45 | 0.45 | 0.50 | 0.50 | 0.50
0.65(0.55 [0.90 [0.50 | 0.90 [ 0.%0 [0.5%0 {0.%0 | 0.50 | 0.60 | 0.50 | 0.90 | 0,50
1.20{0.95]0.80 | 0.79 | 0.79 | 0.70 | 0.70 | 0.65 ]| 0.65 | 0.65] 0.55 | 0.55 | 0.5%

0.45
0.50
0,50
0.50
0.55

0. 30}0.00 [ 0,10 | 0.20[ 0.25] 0.25 }0.30 | 0.30] 0.35] 0.35] 0.40 ] 0.45 | 0.45
0.00]0.,20 ]0.25 ] 0.30| 0.35] 0.35 | 0.40 | 0.40 ] 0.40 ] 0.40} 0.45 ] 0.45 | 0.50
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Abak I Dikdortgen Kesitli ve Simetrik Donatili Kolonlarda Kagtlikls Etki Egrileri
5220 z/h=0.70

ABAK 1

Dikdortgen Kesitli ve Simetrik Donatili
S220 25/h=0.70

Kolonlarda Karsilikhi Etki Egrileri
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Abak 2 Dikdortgen Kesitli ve Simetrik Donatilt Kolonlarda Kasihkh Etki Egrileri

$220 z/h=0.75

r

! ABAK 2 Dikdortgen Kesitli ve Simetrik Donatil
$220 z5/h=0.75 Kolonlarda Karsihkh Etki Eqrileri
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Abak 3 Dikdortgen Kesitli ve Simetrik Donatili Kolonlarda Kasthkl Etki Egrileri
5220 z¢/h=0.80

ABAK 3 Dikdortgen Kesitli ve Simetrik -Donatili & 7
$220 2z5/h=0.80 Kolonlarda Karsilikii Etki Egrileri
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Abak 4 Dikdortgen Kesitli ve Simetrik Donatili Kolonlarda Kagilikli Etki Egrileri

5220 zy/h=0.85

Dikdortgen Kesitli ve Simetrik Donatily
Kolonlarda Karsilikli Etkj Egrileri

ABAK 4
S220 124 /h=0.85
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EKLER

1- DUZENSIZLIK DURUMLARI

A- PLANDA DUZENSIZLIK DURUMLARI

Al-Burulma Diizensizligi:

Nbi~(Aimax/(Ai)ort =0.004781852/0.004781852=1<1.2 oldugundan burulma diizensizligi
meydana gelmez.

(A)max ‘Binanmin i’inci katindaki maksimum goreli kat 6telemesi.

(ADmin :Binanin i’inci katindaki minimum géreli kat 6telemesi.

A2-Dbseme Siireksizlikleri:Se¢ilen model binanin planinda déseme bogluklan olmadifindan
doseme siireksizligi meydana gelmez.

A3-Planda Cikintilar Bulunmasi:Segilen model bina her iki yénde simetrik olup ¢gikintilan
yoktur.

Ad4-Tasiyici Eleman Eksenlerinin Paralel Olmamasi: Segilen modelde tasiyici eleman
eksenleri paraleldir.

B- DUSEY DOGRULTUDA DUZENSIZLIK DURUMLARI

B1-Komsu Katlar Arasi Dayamum Diizensizligi (Zayif Kat ):

Ni=(T A/ (T Ae)i+1 < 0.8 ise dayanim diizensizligi vardir.
2 A Herhangi bir kattaki etkili kesme alam

(TA.)= 4%(35¥35+30%50+50*30+50*50)=26900 cm’

(T Ae) = 4*(35*35+30*50+50*30+50*50)=26900 cm’
(TA )= 4%(35%35+30%45+45%30-+45%45)=23800 cm>
(TAo)5= 4%(30%30+30*40+40*30+40*40)=19600 cm’
(TA)a= 4%(25%25+25%40+40%25+35*35)=15400 cm>
N~ (ZAe)A/(ZAc) 1 = 26900/26900=1 > 0.8
NI=CA) /(T A2 = 26900/23800=1.13 > 0.8

N2 (TAe)2/(ZAe)3 = 23800/19600= 1.21 > 0.8

N3~ (T A3 (A4 =19600/15400=1.27 > 0.8

B2- Komsu Katlar Aras: Rijitlik Diizensizligi (Yumusak Kat ):

Ni=(ADort/(Ai+1)ort > 1.5 ise yumusak kat durumu meydana gelir.

Nkz=(A2)ort/(A1)ort =0.004781852/0.003005789=1.59 > 1.5 oldufundan zemin katta yumusak
kat durumu meydana geliyor.
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Zemin kat kolonlarinda mantolama yapildiktan sonra;
Mkz=(A2)ort/(A1)ort =0.001972274/0.001858687=1.06 < 1.5 gorildigu gibi mantolama
yapildiktan sonra yumusak kat durumu ortadan kalkiyor.
Mk1=(ADort/(A2)ort =0.003005789/0.002989384=1 < 1.5
Nk2=(A2)ort/(A3)ort =0.002989384/0.002852135=1.05 < 1.5
Nk3=(A3)ort/(Ag)ort =0.0028522135/0.002201794=1.3 < 1.5

B3- Tasiyici Sistem Diisey Elemanlarimin Siireksizligi:

Segilen model binanin tastyici sistem elemanlarinda siireksizlik bulunmamaktadir.
2- KIRISLERIN TASIMA GUCU MOMENTLERI

2.1 A-A Aks1

A B B A
AN ST AN K102 <>  Kiol AN

A Mesnedi:
b=48 cm
— ] w-izem Agis=5@14+3212=11.09 cm’
h=50cm 2
As =42514+2212=8.42 cm
— Malzeme C14/S220
|<__>3] £,4=19.1 KN/cm® , £,4=0.95 kN/cm®
bw=25 cm

a) Pozitif Tagima Giicii Momenti:

p=8.42/(25*%50)=0.0067 , p'=11.09/(25*50)=0.0089

Basing donatisi gekme donatisindan fazla oldugundan basing donatisinin akmayacagt ve o
nin degerinin kigik olacaf agikga goriiliir. Aksi halde denge saglanamazdi. o, nin kiigik

olmas: tarafsiz eksenin basing donatisi dolaylarinda oldugunu ve a'minda ¢ok kiigiik olacagim
gosteriyor.

Fr= Ag* £,¢=8.42%19.1=160.82 KN
Fo= As'* 64'=11.09%c,’
Foo=0.85* £,4*b*a=0.85%0.95*48*a=38.76a



157
Birim deformasyon diyagramlarindan uygunluk sarti yazilirsa
&

s x—d
0.003 ~

’ 4 204
Gs'=60(1 -k, d—) = 60(1 - 0.85*) =60-—
a a a

= &= 0.003(1 - 9*) = 0.003(1 -k, d—)
X a

Denge denklemi
11.09*c4'+38.76a=160.82 kN (1)

204 .
Og'=60— e degeri (1) denkleminde yerine yazilir va a'ya gore diizenlenirse,

11.09%(60-204/a)+38.762=160.82
665.4-2262.36/a+38.76a=160.82

38.76a°+504.582-2262.36=0 — a=3.53 cm
05'=60-204/3.53=2.21 kN/om® < 19.1 kN/em®
M;=0.85* f4*b*a*(d-0.5a)+ Ay"* 6,'*(d-d")
M;=0.85%0.95%48%3.53*%(46-0.5%3.53)+11.09%2.21*(46-4)

7082 kNcm
b) Negatif Tasima Giicii Momenti:
p=11.09/(25*50)=0.0089 , p'=8.42/(25*50)=0.0067
d'/d=4/46=0.087 ve C14/5220 i¢gin Cizelge 6 dan Bp,=0.0045 okunur.
p-p'=0.0022 < Bpy,=0.0045 basing donatis1 akmiyor. C14/8220 i¢in py,=0.0226
p-p'=0.0022 < py,=0.0226 gekme donatis: akiyor.
Denge sarti: 0.85™ foq*by*at As'™* o5'= Ag* fi4
0.85%0.95%25%a+8.42*(60-204/a)=11.09*19.1
20.1875a+505.2-1717.68/a=211.819

20.1875a%+293.381a-1717.68=0 —> a=4.48 cm
65'=60-204/4.48=14.46 KN/cm” < 19.1 kN/em?

M;=0.85* f,4*b*a*(d-0.5a)+ As"™* o *(d-d")
M,=0.85%0.95*25%4.48%(46-0.5%4.48)+8.42%14.46*(46-4)
M;=9071 kNcm
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B Mesnedi:
b=48 cm.
— — 1 &wvem Asis=4D12+20514=7.6 cm”
b=50 om As a=2012+10514=3 8 cm’
e Malzeme C14/8220
2 2
=19, =
|<bw—=2>4cm £,¢=19.1 KN/em® , £,4=0.95 kN/em

a) Pozitif Tasima Giicti Momenti:

p=3.8/(25*%50)=0.003 , p'=7.6/(25*50)=0.006

Basing donatis1 gekme donatisindan fazla oldugundan basing donatisinin akmayacag ve o
nin degerinin kiigiik olacag agikca gorilir. Aksi halde denge saglanamazdi. o nin kiigiik

olmasi tarafsiz eksenin basing donatist dolaylarinda oldugunu ve a’'minda gok kigiik olacagim

gosteriyor.

Fr= Ag* £,4=3.8%19.1=72.58 kN

Fee= AS™* 05'=7.6%0'

Foc=0.85* fq*b*a=0.85%0.95%48%a~38.76a

Birim deformasyon diyagramlarindan uygunluk sart1 yazilirsa

g  x=d L da) d
0= x & —0.003(1 x) —0.003(1~kl a)

d 4 204
os'=60 1~k,—|=60{1-0.85—| =60—-—
a a

a

Denge denklemi
7.6%c5'+38.76a=72.58 kN (1)

204
o'=60—- > degeri (1) denkleminde yerine yazilir va a’ya gore diizenlenirse,

7.6%(60-204/a)+38.76a=72.58
456-1550.4/a+38.76a=72.58

38.76a>+383.42a-1550.4=0 —> 2=3.48 cm
0'=60-204/3.48=1.38 kN/cm’ < 19.1 kN/cm?
M,=0.85* f,4*b*a*(d-0.5a)+ As"™ o *(d-d)
M,=0.85%0.95%48%3 48*(46-0.5%3 48)+7.6%1.38*(46-4)
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M=6411 kNcm
b) Negatif Tagima Giicii Momenti;
p=7.6/(25*%50)=0.006 , p'=3.8/(25*50)=0.003
d'/d=4/46=0.087 ve C14/8220 igin Cizelge 6 dan Bpp=0.0045 okunur.
p-p'=0.003 < Bpp=0.0045 basing donatis1 akmiyor. C14/8220 igin pp=0.0226
p-p'=0.003 < pp=0.0226 ¢ekme donatisi akiyor.
Denge sartt: 0.85* f.g*bw*a+ Ag'* o5'= As* fyq
0.85%0.95*25%a+3.8%(60-204/2)=7.6*19.1
20.1875a+228-775.2/a=145.16
20.18752+82.84a-775.2=0 —> a=4.48 cm

5'=60-204/4.48=14.46 kN/cm® < 19.1 kN/cm?
M;=0.85* f,i*b*a*(d-0.5a)+ As"™* o' *(d-d')
M,=0.85%0.95%25%4 48*(46-0.5%4.48)+3.8%14.46*(46-4)
M;=6266 kNcm

2.2 B-B Aksi

A B B A
Lo K103 L K104 £ K103 AN

A Mesnedi:
< b=70 cm -
l____—-___] IhFl2 cm
h=60 ¢ Agust=2D12+1B14+7216=17.87 cm>
As a=2B12+62516=14.32 cm’
— Malzeme C14/5220
'i;zﬂ om £4=19.1 kN/em® , £,4=0.95 kN/cm®

a) Pozitif Tagima Giicii Momenti:
p=14.32/(25%60)=0.0095 , p'=17.87/(25*%60)=0.0119
Basing donatis: gekme donatisindan fazla oldugundan basing donatisinin akmayacag ve o

nin degerinin kigiik olacag agikca goriiliir. Aksi halde denge saglanamazdi. o nin kiigik
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olmas: tarafsiz eksenin basing donatist dolaylarinda oldugunu ve a'minda gok kiigiik olacagim
gosteriyor.
Fr=A¢* £,4=14.32%19.1=273.51 kN
Fes™ A'™ 05'=17.87*c'
F=0.85* fo4*b*a=0.85%0.95%70*a=56.525a
Birim deformasyon diyagramlarindan uygunluk sart1 yazilirsa

e x-d d d’)
S =0.0031-—1=0.0031-k,—
0003~ x T &=00 3(1 x) ( 'a
’ 4 204
css’=60(1—k1 Q—J = 60(1—0.85—) =60-—
a a a
Denge denklemi

17.87*%c4'+56.525a=273.51 kN (1)
2 .
Gs'=60 - ' degeri (1) denkleminde yerine yazilir va a'ya gére diizenlenirse,

17.87%(60-204/a)+56.525a=273.51
1070.4-3639.36/a+56.525a=273.51

56.525a7+796.892-3639.36=0 —> a=3.63 cm

65'=60-204/3.63=3.8 KN/cm” < 19.1 KN/em’

M=0.85* f4*b*a*(d-0.5a)+ AJ'* og'*(d-d')
M=0.85%0.95%70*3.63*(56-0.5%3.63)+17.87*3.8%(56-4)

M;=14649 kKNcm

b) Negatif Tagima Glici Momenti:

p=17.87/(25*%60)=0.0119, p'=14.32/(25*60)=0.0095
d'/d=4/56=0.071 ve C14/8220 i¢in Cizelge 6 dan Bp,=0.0036 okunur.
p-p'=0.0024 < Bpyp=0.0036 basing donatisi akmiyor. C14/S220 igin p,=0.0226
p-p'=0.0024 < pp=0.0226 cckme donatis1 akiyor.

Denge sartr: 0.85* foq*by*at Ag'™* o5'= Ag™ fy4
0.85*0.95*25*a+14.32%(60-204/a)=17.87*19.1
20.1875a+859.2-2921.28/a=341.317

20.1875a%+517.883a-2921.28=0 ~» 2a=4.76 cm
' =60-204/4.76=17.14 kN/cm® < 19.1 kN/cm?
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M,=0.85* fog*b*a*(d-0.5a)+ As™* o5™*(d-d")
M,=0.85*0.95%25%4.76*(56-0.5%4.76)+14.32*17.14*(56-4)
M;=17916 kNem

B Mesnedi:

b=70 cm

-< >

I I IhFIZ cm

h=60 A is=2B12+2514+6216=17.4 cm’
As a=2D12+5316=12.31 cm”
— Malzeme C14/8220

e £,¢=19.1 kN/om® , £,4=0.95 kN/cm’

a) Pozitif Tagima Giicii Momenti:
p=12.31/(25*60)=0.0082 , p'=17.4/(25%60)=0.0116

Basing donatis1 gekme donatisindan fazla oldugundan basing donatisinin akmayacagi ve o
nin degerinin kigik olacag agikca goriiliir. Aksi halde denge saglanamazd:. o nin kiigikk
olmasi tarafsiz eksenin basing donatisi dolaylarinda oldugunu ve a'minda ¢ok kiigiik olacagim

gosteriyor.

Fr= Ag* £,4=12.31*19.1=235.12 kN

Fe= Ad'* 6'=17.4%cy

Fc=0.85* f4*b*a=0.85*0.95*70*a=56.525a

Birim deformasyon diyagramlarnindan uygunluk gart1 yazilirsa

g x-d , d d
TR _0.003(1- x) _0.003(1—1(, a)

cs’=60[1 -k, %—) = 60(1 -0.859 =60- *2%4

Denge denklemi
17.4*c4'+56.525a=235.12 kN (1)

204
Gs'=60 Y degeri (1) denkleminde yerine yazilir va a'ya gore diizenlenirse,

17.4*(60-204/a)+56.525a=235.12
1044-3549.6/a+56.525a=235.12

56.5252°+808.88a-3549.6=0 —» a=3.52 cm
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04'=60-204/3.52=2.04 KN/cm® < 19.1 kN/em’
M;=0.85* f4*b*a*(d-0.5a)+ Ay"* 6'*(d-d’)
M=0.85%0.95*70*3.52%(56-0.5%3.52)+17.4%2.04*(56-4)
M~=12638 kNcm
b) Negatif Tasima Giicli Momenti:
p=17.4/(25*%60)=0.0116 , p'=12.31/(25*60)=0.0082
d'/d=4/56=0.071 ve C14/8220 igin Cizelge 6 dan Bpp,=0.0036 okunur.
p-p'=0.0034 < Bp,=0.0036 basing donatis1 akmiyor. C14/8220 icin p,=0.0226
p-p'=0.0034 < p,=0.0226 ¢ekme donatisi akiyor.
Denge sart1: 0.85* foq*bw*at Ay'™* o4'= Ag* fiq
0.85*0.95%25*a+12.31*(60-204/a)=17.4*19.1
20.187527+406.262-2511.24=0 — a=4.96 cm
05'=60-204/4.96=18.87 kN/cm” < 19.1 KN/cm’
M;=0.85* f4*b*a*(d-0.5a)+ As'* o5'*(d-d")
M;=0.85%0.95%25%4.96%(56-0.5%4.96)+12.31*18.87*(56-4)
M=12133 kNcm
3- KIRISLERIN KESME GUVENLIGI
V&= Vay +( Mpi + M)/ Ln
Kirig uglarindaki peklegmeli tagima giicit momentleri daha kesin hesap yapilmadif
durumlarda My; =1.4* My; ve My; =1.4* Mj; olarak alinabilir.
K101 Kirigi:
V< V; =0.22 *by*d*fe4 olmals
V; =0.22 *25%46*0.95=240.35 kN
M;; =70.82 kNm M;;=64.11 kNm
M;; =-90.71 kNm M;; =-62.66 KNm
Ve= Vgy +H( Mp; + M)/ Ly
Ve1=24.5+1.4%(70.82+64.11)/3.75=74.87 kN
Ve2=24.5+1.4%(-90.71-62.66)/3.75=-32.76 kN
V=74.87 kN < V; =240.35 kN oldugundan K101 kiriginde kesme giivenliBi saglanmigtir.
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K102 Kirisi:
V<V, =0.22 *by*d*f4 olmali
V,=0.22 *25%46*0.95=240.35 kN
M;; =64.11 kNm My =64.11 kNm
M;; =-62.66 kNm M;; =-62.66 kNm
V= Vay H Mpi + M)/ Ln
V¢ 1=22.03+1.4%(64.11+64.11)/3.8=69.27 kN
Ve2=22.03+1.4%(-62.66-62.66)/3.8=24.14 kN
V=69.27 kN < V; =240.35 kN oldugundan K102 kirisinde kesme giivenligi saglanmigtir.
K103 Kirisi:
Ve V;r =0.22 *by,*d*f 4 olmali
V; =0.22 *25%56%0.95=292.6 kN
M;i =146.49 kNm M;; =126.38 kNm
M, =-179.16 kNm M;; =-121.33 kNm
V&= Vay +H( Mpi + M)/ Ly
Ve1=25.99+1.4*(146.49+126.38)/3.675=129.94 kN
Ve2=25.99+1.4%(-179.16-121.33)/3.675=88.48 kN
Ve=129.94 kN < V, =292.6 kN oldugundan K103 kiriginde kesme giivenligi saglanmigtir.
K104 Kirigi:
V< V;y =0.22 *by*d*feg olmals
V;=0.22 *25*56*0.95=292.6 kN
M;; =126.38 kNm M;; =126.38 kNm
M;; =-121.33 kKNm M;;=-121.33 kNm
V= Vay H(Mpi + M)/ Ly
Ve1=30.93+1.4*(126.38+126.38)/3.8=124.05 kN
Ve2=30.93+1.4*(-121.33-121.33)/3.8=-58.47 kN
Ve=124.05 kN < V,=292.6 kN oldugundan K104 kirisinde kesme giivenligi saglanmigtir,
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4- KOLON KiRIi$ BiRLESiM BOLGELERININ KESME GUVENLIGi
Ve= L2k *( Ast + As2)- Vil
Kirigin kolona sadece bir taraftan saplandif: ve obiir tarafa devam etmedigi durumlar igin
Ag=0 alinir.
Ag1=Kolon-kirig diigiim noktasinin bir tarafinda, kirig negatif momentini kargilamak igin lste
konulan ¢ekme donatisimin toplam alan:.
Asy=Kolon-kirig diigiim noktasinin Ag) ‘e gore obiir tarafinda, kirigin pozitif momentini
kargilamak i¢in alta konulan ¢ekme donatisinin toplam alani.
4.1- A-A Aks:

T T Jow T ]
I T 11

s1 2 s2 )

A Dugum Noktast:

Disey yiiklerden meydana gelen kolon kesme kuvvetleri ¢ok kiigiik oldugundan ihmal edildi.
Vi=(58.72+39.15)/3.5=27.96 kN V.=(36.18+36.18)/2.8=25.81 kN

Vie=min(Vy, Vi) Vior25.81 kN  £,=22 kN/cm®
Ve= 1.2fy *( Ag1 + Ag2)- Vial
Ve=1.25%22%(11.09+0)-25.81=279.17 kN
Kusatilmamug birlesimlerde Ve < 0.45*b;*h*feq
b;:G6z0niine alinan deprem dogrultusunda, birlesim bolgesine saplanan kirisin digey orta
ekseninden itibaren kolon kenarlarina olan uzakliklardan kugiik olanimn iki kat1. (Kirig
genigligi ile birlegimin derinlifini asamaz.)
¢=279.17 kN < 0.45* 25*35%0.95=374 kN oldugundan A diigiim noktasinda kolon-kirig

birlesim bodlgesinin kesme giivenligi saglanmugtir.

B Diigiim Noktas::
Diigey yiiklerden meydana gelen kolon kesme kuvvetleri gok kucitk oldugundan ihmal edildi.
Vi=(58.12+47.55)/3.5=30.19 kN V,=(44.76+44.76)/2.8=31.97 kKN

Vio=min(Va, V) Vig=30.19kN  £3=22 kN/om®

Ve= 1.2fy *( Ast + As2)- Vil
Ve=1.25*22%(7.6+3.8)-30.19=283.31 kN
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Kusatilmamis birlesimierde V. < 0.45%*b;*h*feq
V=283.31 kN < 0.45* 25%30*0.95=320.63 kN oldugundan B digiim noktasinda kolon-kirig

birlesim bolgesinin kesme giivenligi saglanmgtir.

4.2- B-B Aks:

T T T Jow]
-1 1 1 1

St ) 2 st
A Digum Noktasi:

Disey yiiklerden meydana gelen kolon kesme kuvvetleri ¢ok kigiik oldugundan ihmal edildi.
Vg=(137.31+91.54)/3.5=65.39 kN V,=(80.12+80.12)/2.8=57.23 kN

Vier min(Va, Vo)  VierS7.23 kN £4=22 kN/em”

Ve= 1.2f5 *( Asi + As2)- Vil

V=1.25%22%(18.5+0)-57.23=451.52 kN

Kusatilmamis birlesimlerde V< 0.45*b;*h*fcq

V=451.52 kN < 0.45* 25*50*0.95=534.38 kN oldugundan A digiam noktasinda kolon-kirig

birlesim bolgesinin kesme giivenligi saglanmistir.

B Diigiim Noktas::
Diisey yiiklerden meydana gelen kolon kesme kuvvetleri gok kiigitk oldugundan ihmal edildi.
Vi=(241.29+160.86)/3.5=114.9 kN V.=(147.08+147.08)/2.8=105.06 kN

Vig=min(Va, Vo)  Vie=105.06 kN £3=22 kN/cm®
Ve= 1.26 *( As1 + Ap)- Vil
Ve=1.25*22*%(17.4+12.31)-105.06=711.97 kN
Kusatilmig birlesimlerde V. < 0.65%b;*h*fe4
=711.97 kN < 0.65* 25*50%0.95=771.88 kN oldugundan B digiim noktasinda kolon-kirig
birlesim bolgesinin kesme giivenlifi saglanmigtir.
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5- KOLONLARIN KiRiSLERDEN GUCLU OLMASI KOSULU

Kolon-kiris diigiim noktasina birlegen kolonlarin tasima giicii momentlerinin toplami, o
digiim noktasina birlegen kiriglerin tagima giicii momentleri toplamindan en az %20 daha
biyik olacaktir.

(Mpy+ Mpy) 2 1.2(Mgi+ Mp)
Deprem dogrultusu — <« Deprem dogrultusu
Mra Mra

7 -
Mrj ‘t/\m Mnj7—i——</Mn'
Vo

5.1- KOLONLARA MANTOLAMA YAPILMADAN ONCEKi DURUM
5.1.1- A-A Aksi

T T Tow | o J
A0 1T 1T 1

Si S2 S2 St
A Digum Noktasi:
Zemin Katta S1 Kolonu Tasima Giicii:

S1 kolonunda x-x ve y-y yonleri deprem dogrultusu igin hesaplar aymidir. Ctinki kolon
donatilan: ve kolon boyutlan her iki yonde de simetriktir.

Ng+@=312.15kN  Malzeme C14/8220

A= AJ=4Q14=6.16cm’
2s/h=(35-2*5)/35=0.71 Abak 1 kullanihr.
p= p'=6.16/(35%35)=0.005

b=35cm

l h=35 cm l

w=tyq/ £ =0.005*19.1/0.95=0.10

N=n*b*h* f4
312.15=n*35*35*0.95 — n=0.27
Abak 1 ile n=0.27 ve w=0.10 icin e/h=0.60 okunur.
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M=N*e=312.15*(0.60*35)=6555 kNcm
1.Katta S1 Kolonu Tagima Giicii:
S1 kolonunda x-x ve y-y yonleri deprem dogrultusu igin hesaplar aynidir. Ciinkit kolon

donatilan ve kolon boyutlan her iki yénde de simetriktir.

NG+q=249.72kN  Malzeme C14/5220
b=35 om A& A= 3014=4.62cm’
E ——— zs/h=(35-2*5)/35=0.71 Abak 1 kullamlr.
A= *
}?Wl p=p'=4.62/(35*35)=0.0038

wf,/ fog =0.0038*19.1/0.95=0.07
N=n*b*h* f,q
249.72=n*35*35%0.95 — n=0.21

Abak 1 ile n=0.21 ve w=0.07 i¢in ¢/h=0.60 okunur.
M=N%*e=249.72*(0.60*35)=5244 kNcm

Deprem dogrultusu — <« Deprem dogrultusu
Mra=5244 kNcm Mra=5244 kNcm
I Mri=7082 kNem y Mri=9071 kNem
Mru=6555 kNcm Mru=6555 kNcm
(Mt Mpy) 2 1.2(M5+ M,_')

5244+6555=11799 kNcm > 1.2*7082=8499 kNcm

5244+6555=11799 kNcm > 1.2*9071=10885 kNcm

B Diigiim Noktast:

Zemin Katta S2 Kolonu Tagima Giicii:

S2 kolonunda x-x deprem dogrultusu igin yapilan hesaplar, S3 kolonunda y-y deprem
dogrultusu igin yapilan hesaplar ile aymidir.

Ng+=530.1 kN Malzeme C14/8220

b=50 cm A& Ad= 5214=7.Tcm>
— 25/h=(30-2*5)/50=0.67 Abak 1 kullanilir.
b= p= p'=7.7/(30*50)=0.005
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wef,g/ £oq =0.005%19.1/0.95-0.10
N=n*b*h* f,4
530.1=n*50*30*0.95 — n=0.37

Abak 1 ile n=0.37 ve w=0.10 icin ¢/h=0.48 okunur.
M=N*e=530.1*(0.48*30)=7633 kNcm

1.Katta S2 Kolonu Tagima Giicii:
Ng+q=424 kKN Malzeme C14/5220
b=50 cm 2
A= Af'=3014=4.62cm
I | 2s/h=(30-2*5)/50=0.67 Abak 1 kullamlir.
h=30 cm

p= p'=4.62/(30*50)=0.003
w=f,4/ f.4 =0.003*19.1/0.95~0.06

N=n*b*h* f,4

424=n*50%30%0.95 — 1n=0.30

Abak 1 ile n=0.30 ve w=0.06 igin e/h=0.48 okunur.
M=N*e=424*(0.48*30)=6106 kNcm

Deprem dogrultusu — <« Deprem dogruitusu
Mra=6106 kNcm \;{-*6106 kNem
\[ _I Mri=6411 kNem \[ y Mri=6266 kNcm
Mrj=6411 Mrj=6266
Mrir=7633 kNcm Mrii=7633 kNcm

(Mrat Mrg) 2 1.2(Mrit Mg)
6106+7633=13739 kNem < 1.2%(6411+6411)=15387 kNem
6106+7633=13739 kNcm < 1.2%(6266+6266)=15038 kKNcm
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5.1.2- B-B Aksi

T T Jow T ]
I T 11

$3 S4 S4 S3

A Diigiim Noktasi:

Zemin Katta S3 Kolonu Tasima Giicti:

S3 kolonunda x-x deprem dogrultusu igin yapilan hesaplar, S2 kolonunda y-y deprem
dogrultusu i¢in yapilan hesaplar ile aymdir.

NG+g=530.1 kN  Malzeme C14/S220

_J:b:w om A& Ad=T7314=10.78 cm”
_ zs/h=(50-2*5)/50=0.80 Abak 3 kullanilir.
e | p= p'=10.78/(50*30)=0.0072

w=ty¢/ feq =0.0072*19.1/0.95=0.145

N=n*b*h* fy

530.1=n*30*50%0.95 — n=0.37

Abak 3 ile n=0.37 ve w=0.145 i¢in ¢/h=0.60 okunur.
M=N*e=530.1*(0.60*50)=15903 kNcm

1. Katta S3 Kolonu Tagima Giicii:

Ngrg=424 kN Malzeme C14/5220
]E)=30cm Ag= Ad=3014=4.62 cm’
— 25/h=(50-2*5)/50=0.80 Abak 3 kullamulir.
p= p'=4.62/(50*30)=0.0031
w=E,4/ f,4=0.0031*19.1/0.95=0.06
N=n*b*h* f,4

424=n*30%50*0.95 — n=0.30
Abak 3 ile n=0.30 ve w=0.06 i¢in ¢/h=0.50 okunur.
M=N*e=424*(0.50*50)=10600 kNcm "
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Deprem dogrultusu — <« Deprem dogrultusu

Mra=10600 kNcm

>

I\ Mri=14649 kNem y Mri=17916 kNem
AN

Mru=15903 kNcm

Mra=10600 kNcm

Mru=15903 kNcm

(Mpa+ Mpy) 2 1.2(M+ M)
10600+15903=26503 kNcm > 1.2*14649=17579 kNcm

10600+15903=26503 kNcm > 1.2*17916=21499 kNcm

B Diigiim Noktasi:

Zemin Katta S4 Kolonu Tagima Giicii:

S4 kolonunda x-x ve y-y yonleri deprem dogrultusu igin hesaplar aymdir. Ciinkii kolon
donatilant ve kolon boyutlan her iki yonde de simetriktir.

NGig=931.7KN  Malzeme C14/5220
50 con A= AJ=8316=16.08 cm’
zs/h=(50-2*5)/50=0.80 Abak 3 kullantlr.
~ p'=16.08/(50*50)=0.0064
|————|h= g p=p ( )

w=fyg/ feg =0.0064*19.1/0.95=0.13

N=n*b*h* fy4

931.7=n*50*50*0.95 — n=0.39

Abak 3 ile n=0.39 ve w=0.13 i¢in ¢/h=0.55 okunur.
M=N*e=931.7*(0.55*50)=25622 kNcm

1. Katta S4 Kolonu Tagima Giici:

NG+q=74536 kN  Malzeme C14/5220

=50 cm A= AJ= 4216~ 8.04 cm’
2s/h=(50-2*5)/50=0.80 Abak 3 kullamihir.
~ 0'=8.04/(50*50)=0.0032
|-———-|h___50 — p=p ( =0

w=tyg/ fo4 =0.0032*19.1/0.95=0.064
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N=n*b*h* fyq
745.36=n*50%50*0.95 —> n=0.31

Abak 3 ile n=0.31 ve w=0.064 igin ¢/h=0.50 okunur.
M=N*e=745.36*(0.50*50)=18634 kNcm

Deprem dogrultusu —» <« Deprem dogrultusu
Mra=18634 kNcm \ﬁa_’:l 8634 kNcm
\[ _7N Mri=12638 kNem \( &’ Mri=12133 kNem
Mrj=12638 Mrj=12133

Mrii=25622 kNcm Mri=25633 kNem
(Mra* M) 2 1.2(Mg+ Myj)
18634+25622=44256 kNcm > 1.2*(12638+12638)=30331 kNcm
18634+25622=44256 kNcm > 1.2%(12133+12133)=29119 kNcm

5.2- KOLONLARA MANTOLAMA YAPILDIKTAN SONRAKI DURUM
5.2.1- A-A Aksi

L Tew Too T o]
A0 T 11

St 52 S2 St

A Digom Noktasi:

Zemin Katta S1 Kolonu Tagima Giici:

S1 kolonunda x-x ve y-y yonleri deprem dogrultusu i¢in hesaplar aymdir. Ciinkii kolon
donatilan ve kolon boyutlan her iki yonde de simetriktir.

35

b=32.73 cm

—
——
.

R 0 S ———
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Aj= 55*55-35%35=1800 cm’
A=h*by  1800=55*bes
ber=32.73 cm
Ngig=312.15kN  Malzeme C25/8220  f,4=1.7 kN/cm® f,4=19.1 kN/em”
A= Aj= 4314=6.16cm’
2s/h=(55-2*5)/55=0.81 Abak 3 kullantlr.
p=AJA;  p=p'=6.16/1800=0.0034
w=fq/ foq =0.0034%19.1/1.7=0.04
N=n*b*h* f,q
312.15=n*32.72*55*1.7 — n=0.10
Abak 3 ile n=0.10 ve w=0.04 i¢in e¢/h=0.71 okunur.

M=N*e=312.15%(0.71*55)=12190 kNcm
1.Katta Katta S1 Kolonu Tagima Giicit:

10

35
b=3273cm

SER—— 0 I —

llgl 35 |19| { b=55cm
] }

Aj= 55*55-35*35=1800 cm>

A=h*bes  1800=55%bs

ber=32.73 cm

Ng+g=249.72kN  Malzeme C25/8220  fo¢=1.7 kN/em® f£4=19.1 KN/om’
A= Ad= 414=6.16cm”

zs/h=(55-2*5)/55=0.81 Abak 3 kullamlir.

p=AJA.  p=p'=6.16/1800=0.0034

w4/ foq =0.0034*19.1/1.70.04

N=n*b*h* f,4

249.72=n*32.73*55%1.7 —> 1n=0.08

Abak 3 ile n=0.08 ve w=0.04 i¢in e/h=0.72 okunur.
M=N*e=249.72*(0.72*55)=9889 kNcm
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Deprem dogrultusu — <« Deprem dogrultusu

Mra=9889 kNcm Mra=9889 kNcm
N Mri=7082 kNem y Mri=9071 kNem
Mri=12190 kNem Mrii=12190 kNem

(Mgt Mpy) 2 1.2(My+ Mp)

9889+12190=22079 kNcm > 1.2*7082=8499 kNcm

9889+12190=22079 kNcm > 1.2*9071=10885 kNcm

B Diigiim Noktast:

Zemin Katta S2 Kolonu Tagima Giicii:

S2 kolonunda x-x deprem dogrultusu igin yapilan hesaplar, S3 kolonunda y-y deprem
dogrultusu igin yapilan hesaplar ile aymdir.

——

50

— b=40 cm
—+0 —

10, 30 1 { h=50cm

Ay= 50*70-30*50=2000 cm’

Aj=h*beg  2000=50*bc

bes =40 cm

Malzeme C25/5220 f,4=19.1 KN/om® f,4=1.7 KN/cm’
2/h=(50-2.5)/50= 0.80 Abak 3 kullanilr.

A& Ad= 4314=6.16cm’

p=AJA;  p=p'=6.16/2000=0.0031

w=p *f/f,g=0.0031*19.1/1.7= 0.035

N=n*b*h* f,q

530,1=n*40*50*1.7 — n=0.16

Abak 3 ile n=0.16 ve w=0.035 igin e/h=0.60 okunur.
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M=N*e=530.1%(0.60*50)=15903 kNcm
1.Katta S2 Kolonu Tagima Giicil:

50

- b=40 cm
o —

e

10, 30 1 | h=50cm

A= 50*70-30*50=2000 cm®

Al=h*bse  2000=50%b,s

ber =40 cm

Malzeme C25/5220  f,4=19.1 KN/cm® f,4=1.7 KN/cm®
z/h=(50-2.5)/50= 0.80 Abak 3 kullanilir.

A= A/~ 4B514=6.160m>

p=AJA;  p=p=6.16/2000=0.0031

W= P *f¢/oq=0.0031*19.1/1.7= 0.035

N=n*b*h* f,q

424=n*40*50*1.7 —> n=0.125

Abak 3 ile n=0.125 ve w= 0.035 igin e/h=0.70 okunur,
M=N*e=424%(0.70*50)=14840 kNcm

Deprem dogrultusu — <« Deprem dogrultusu
Mra=14840 kNcm \;@4840 kNem
\[ I\ Mri=6411 kNem \[ 4 Mri=6266 kNcm
Mrj=6411 Mrj=6266
Mri=15903 kNcm

Mrii=15903 kNcm

(Mea+ Mpg) 2 1.2(Mp+ M)

14840+15903=30743 kNcm > 1.2*(6411+6411)=15387 kNcm

14840+15903=30743 kNcm > 1.2%(6266+6266)=15038 kNcm

Boylece mantolama yapildiktan sonra S2 kolonnunda x-x yoniinde daha 6nce saglanamayan
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(Mt Mpy) 2 1.2(Mg+ M) kosulu saglanmig oldu.
5.2.2- B-B Aks:

T T T T ow ]
= A

S3 S4 S4 S3

A Diugum Noktasi:
Zemin Katta S3 Kolonu Tagima Gicii:

S3 kolonunda x-x deprem dogrultusu igin yapilan hesaplar, S2 kolonunda y-y deprem
dogrultusu igin yapilan hesaplar ile aynidir.

10

30 = 28.57 cm

—
—
—

L | | H b=70 1
ol 50 1ol om

Ay= 70*50-50*30=2000 cm’

Ai=h*b  2000=70%b

ber=28.57 cm

Malzeme C25/S220 f,4=19.1 KN/cm® fog=1.7 KN/cm®
2/h=(70-2.5)/70= 0.86 Abak 4 kullanilir.

A= A= 5014=7.7cm’

p= A Ac p=p'=7.7/2000=0.0039

W= p *,/f.¢=0.0039*19.1/1.7= 0.044

N=n*b*h* f4

530.1=n*28.57*70%1.7 — n=0.16

Abak 4 ile n=0.16 ve w=0.044 icin ¢/h=0.62 okunur.
M=N*e=530.1*(0.32*70)=22264 kNcm
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1. Katta S3 Kolonu Tasima Giicii:

10

30 b=28.57 cm

10

1
h=70cm !

L |
ol 50 Thio!

Aq= 70*50-50*30=2000 cm’

A=h*be  2000=70*bgs

ber = 28.57 cm

Malzeme C25/5220 f£,q=19.1 KN/em® fo¢=1.7 KN/cm’
2/h=(70-2.5)/70= 0.86 Abak 4 kullamlir.

A A= 5@14=7.7cm’

p=AJA;,  p=p'=17.7/2000=0.0039

W= p *£,4/£,=0.0039%19.1/1.7= 0,044

N=n*b*h* f,4

424=1*28.73%70*1.7 — 1n=0.125

Abak 4 ile n=0.125 ve w=0.044 i¢in e/h=0.70 okunur.
M=N*e=424*(0.70*70)=20776 kNcm

Deprem dogrultusu —> <« Deprem dogrultusu
ga=20776 kNcem Mra=20776 kNcm
t 7 Mri=14649 kNem </ Mri=17916 kNcm
Mrii=22264 kNcm Mrii=22264 kKNcm
(Mra+ M) 2 1.2(Mri+ My)

20776+22264=43040 kNcm > 1.2*14649=17579 kNcm
20776+22264=43040 kNcm > 1.2*17196=21499 kNcm
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B Duigiim Noktasi:
Zemin Katta S4 Kolonu Tagima Giicii:
S4 kolonunda x-x ve y-y yonleri deprem dogrultusu i¢in hesaplar aymdir. Cunkii kolon

donatilan ve kolon boyutlan her iki yonde de simetriktir.

50 —_ L}
—_— b=34.28 cm
0o —

10, 50 41 | b=70cm

A[=70%70-50*50=2400 cm’

Ai=h*bee  2400=55*be¢

ber=34.28 cm

NG+o=931.7KN  Malzeme C25/5220  f,=1.7 kN/cm® £,4=19.1 kN/cm®
A= A¢=5014=7.7 cm®

zs/h=(70-2*5)/70=0.86 Abak 4 kullanilir.

p=AJA.  p=p'=7.7/2400=0.0032

w=f,q/ o4 =0.0032*19.1/1.7=0.036

N=n*b*h* f4

931.7=n*34.28*70*1.7 — n=0.23

Abak 4 ile n=0.23 ve w=0.036 i¢in ¢/h=0.50 okunur.
M=N*e=931.7%(0.50*70)=32610 kNcm

1.Katta S4 Kolonu Tagima Gicii:

10

50 _ R
— b=34.28 cm
L 0 - U ——

10, 50 41 { h=70cm

A=70*70-50*50=2400 cm’

A=h*ber  2400=55*b

ber=34.28 cm

Ng+g=74536 kN  Malzeme C25/8220  foe=1.7 KN/cm” £,¢=19.1 KN/cm”
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A= AS=5@14=1.7 cm”
25/h=(70-2*5)/70=0.86 Abak 4 kullamlir.
p=AJA;  p=p'="1.7/2400=0.0032
wf,q/ fog =0.0032*19.1/1.7-0.036
N=n*b*h* f,q
745.36=n*34.28*70*1.7 — n=0.18

Abak 4 ile n=0.18 ve w=0.036 igin e/h=0.60 okunur.
M=N*e=745.36%(0.60*70)=31305 kNcm

Deprem dogrultusu — < Deprem dogrultusu
Mra=31305 kNcm \;ra;=31305 kNcm
\[ _/\ Mri=12638 kNcm \[ y Mri=12133 kNem
Mrj=12638 Mrj=12133

Mri=32610 kNem Eliy6 100

(Mrst Mu) 2 12(Moi+ My)
31305+32610=63915 kNcm > 1.2*(12638+12638)=30331 kNcm
31305+32610=63915 kNcm > 1.2%(12133+12133)=29119 kNcm
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1975 ve 1997 Deprem Ydnetmelikleri Arasindaki Baz: Farklar

a)

b)

Kolonlar

Ayrica 1997 deprem yonetmeliginde kolon-kiris diigiim noktasinda birlesen kolonlarin
tasima giicii momentlerinin toplam: o digiim noktastnda birlesen kiriglerin tagima giicii
momentleri toplamindan en az %20 daha biiyiik olmahidir.

1997 deprem yonetmeligine gore kolon-kirig birlesim bolgesinin kesme giivenliginin
saglanmasi gerekir.

1975 deprem yonetmeliginde kolonlardaki boyuna donat1 yiizdesi en az 0.01 en fazla:
B 160 igin 0.030

B 225 i¢in 0.035

B 300 i¢in 0.040 olmalidsr.

1997 deprem yonetmeliginde ise kolonlardaki boyuna donat: yiizdesi beton simifina bagh
degildir. En az 0.010 en fazla 0.040 olarak verilmistir.

1975 deprem y6netmeliginde kolonlarda bindirmeli ek yapilan bolgelerde toplam donati
yiizdesi;

B 160 i¢in 0.04

B 225 igin 0.05

B 300 igin 0.06 olarak verilmigtir.

1997 deprem yénetmeliginde ise bu kosul beton sinifina bagli olmayip 0.06 ile
sinirlandinimagtir,

Kirigler

1997 deprem yonetmeligine gore kiriglerde kesme giivenliginin sajlanmas: gerekir
1975 deprem yonetmeliginde gereve kirigleri en az 20x30 cm kesitinde olacak gekilde
belirlenmigtir.

1997 deprem yonetmeliginde govde genislifi en az 25 cm king yiiksekligi en az 30 cm
belirlenmistir.

1975 deprem yonetmeliginde kiriglerdeki minimum boyuna ¢ekme donatisi;

Donati sinifi B.ClI B.CII B.C.II

Donati oram 0.005 0.004 0.003

Eger kesite konulan donati adedi ve taginabilecek moment kapasitesi, kesite gelen hesap
momentinin %33 Ginden fazla ise minimum donati kosuluna bagh kalinmayabilir.

1997 deprem yonetmeliginde kirislerde agiklik ve mesnetlerdeki gekme donatisi oram
TS-500/84 de verilen degerden ve %2 den fazla olmayacaktir. TS-500/84 ¢ gére
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Donat simfi B.C1 B.CII B.C.III
Donat1 orani 0.0025 0.0015 0.0015

Ayrica pyin=1.2/fyq (fyd=N/mm2) kosulu saglanmalidir. Saglanan donatinin hesaplanan

gerekli donat1 alamindan en az %30 fazla olmasi durumunda pm;in=1.2/fyq kosuluna
uyulmayabilir.

1975 deprem yonetmeligine gore kirig mesnetlerindeki alt donat: st donat: alanmnin iigte
birinden yada komsu agiklik ortas: donat1 miktarinin bityiikliigiiniin yansindan daha

az olamaz.

1997 deprem yonetmeligine gére birinci ve ikinci derece deprem bélgelerindeki tastyic
sistemlerde, kiris mesnedindeki alt donati, aym: mesnetteki tist donatinin %50 sinden daha
az olamaz. Ancak iigiincii ve dérdiincii derece deprem bolgelerinde bu oran %30°a
indirilebilir. Kirig mesnetlerinde istteki gekme donatisinin pg > foq /fyq kogulunu

saglamalidir.
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