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.
a) Kesit i¢cin gerekli olan donatiy1 hesaplayiniz.
b) A-B kolonu kisa kolon 1se max. L boyu nedir?
Malzeme C25, S420 (f.q=17 Mpa, £,4=365 Mpa).
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bhf_; 460*760*17 bh“f_; 460*760°*17
e/h=109/760=0.14 buradan pm=0.36 , p=— =0.0168

21.47
A=0.0168*%460%760=5873.3 mm-~ (14¢$24=6333 mm?").
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b)

.. kL
Kisa kolon i¢in — < 22 olmalidir.
1
[/L
OlA™ 217D oton =0 (Payda « oldugundan)
Z(I ’{L)kirig
I/L
OlB= 2L iotn = (payda 0 oldugundan)
Z(IKL)kirig
k=2  i=03xh=03x076=0228m
h: Egilme yoniindeki kolon boyutu
2*L

< 22 buradan L € 2.51 m bulunur.

0.3%0.76

5/39
IMZ303- Betonarme 1 Ders Notlari/ Prof Dr. Cencgiz DUNDAR-Ars. Gor. Sedat KARAAHMETLI



Omek ? 3 4
C ] (] [ O 3_51 3.Kat
W‘S o
,j
B [ ] (] oY 3.5 2. Kat
All v 1. Kat
|< >|< > >| *
6m 6m 6m 4 Z.Kat
900 mm  Plan 600 !
R | >| 777 sm 777 5m 77
3 .--|_ r |{ ........... }I‘:— ........... _}|
_TY\_ 100 E 100 2-2 ve3-3 cerceveleri
500 500 1
v Kolon u¢ moment
le—l “—*3 00 | yonleri
300 Miiv_|
N
My =

6/39
IMZ303- Betonarme 1 Ders Notlari/ Prof Dr. Cencgiz DUNDAR-Ars. Gor. Sedat KARAAHMETLI



Kolon boyutlarn:

1.Kat ve Zemin Kat: B2,B3 (40x40), Digerleri (35x35 ) Malzeme C25,5420

Rm=0.66. Narinlik kontroliinii yapiniz ve B2 kolonunun tasarimini yapimiz.

Zemin kat kolonlari eksenel yilk ve momentleri (kN, kNm)

Kolon | Al, A4,C1,C4 | A2, A3, C2,C3 B1, B4 B2, B3
Mi 40 50 63 80
M 42 53 75 95
N4 600 1000 1200 2000

7139
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Cozim;

-

Perde, duvar gibi rjit elemanlar bulunmadigt icin cercevenin yanal deplasman
yapacagi aciktir,
Eylemsizlik momentlert:

Tablalt kiriglerin eylemsizlik momentlert, p tablosu yardimi ile hesaplanmis olup

catlamamis beton kesitler esas almmustir.
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e Ic kirisler icin
bw/b=300/900=0.33, hgh=100/500=0.20 buradan p=23.15
[.=0.9x0.5°/23.15=4.86x10~ m*

e Kenar kirisler 1¢cin:
bw/b=300/600=0.5, h/h=100/500=0.20 buradan p=18.08
[=0.6x0.5°/18.08=4.15x10~ m*

e B2 ve B3 kolonlarn icin:
[.=0.4°%0.4/12=2.13x10~ m*

e Diger kolonlar icin:

[=0.35%/12=1.25x10° m*
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Kirigler icin catlamis kesit eylemsizlik momentleri I catlamamis beton kesit

A B C
eylemsizlik momentlerinin yarisina esit almabilir. ; 51 3 Kat
I¢ kirisler igin: Io=0.5x4.86x10°=2.43x10~ m* A
3.5 2.Kat
Kenar kirisler icin: 1=0.5x4.15x10°=2.08x10" m* v
.. o 3.5 1.Kat
B2 kolonu i¢in etkili boy hesaplanr. 4
o.a=0 (Ankastre ug) s Z.Kat
2-2 ve3-3 gerceveleri | |,
2.13 213 T dm 77 5m 77
+ < e
ap==2 4 117 . om=0.5(cu+02)=0.5x(0+1.17)=0.585 <2
2.43
—x2
3

20 -
k= 20“1“ Jva, =122

Las=k [r=1.22x4=4.88 m
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kL 4.88

=40.67=22 (Narin kolon) i =03xXxh=03%x04=012m

i 03x04 h: Egilme yonundeki kolon boyutu
[ 35
(T"> > N ise hesap momentinin bulunmasinda, p ve Bs carpumi kullanilir.
d
fck Ac
35 35 L) _
= = 49.5> (T) = 33.3 - Bfs kullanilmayacak
N, 2000 x 10°
f, A, 25x400x400
E_I °%0.
El= L _ 30x10" x0.00213 15397 6 kN2
2.5x(1+R,,) 2.5%(1+0.66)
2 2
Kritik yik, Ne= 21 = T X070 a0 3518
(kL)~ 4.88°

Yanal dtelenme onlenmemis cergevelerde bireysel B icin Cn=1.0 alinir.

o Cn 1
1130 1oy 35200
N, 6381.35

=1.69>1
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Kat Icin Moment Bityiitme Katsayisinin Hesab1 (Bs): - % 5 ¢

3.K
Al, A4, C1, C4 icin Nk degerleri belirlenir. 3'51 )
1.25 . 1.25 3.5 2. Kat
oa=0 (Ankastre ), as= 3.5 1 161 T
] 2.08 3.5 1.Kat
5 A
4 Z. Kat
otm=0.5(0t1+02)=0.5x(0+1.61)=0.805 <2 !

Sm 77 Sm 77

}'{ ........... |
.

20— 0. 1-1 Ve4-4lger(;eveler1
k= 20{1““ Jl+o, = 20 2%805 xJ1+0.805 =129

L=k [»=1.29x4=5.16 m

i =03Xh=03x%x0.35=0.105m

E _ 49.1 (Narin kolon) h: Egilme yonundeki kolon boyutu
1
(lTn) —38.1< P 3 =79.07 B.Bs kullamlmayacaktir.
Ny 600 x 10°
fq A, 25%x 350350
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E I, ~ 30x10° x0.00125 A B c

El= = = 9036 kNm? 3 Kat
25x(1+R_)  2.5x(1+0.66) ) |
2 9 3.5 2. Kat
Kritik yiik, Ne= =2 = 7 %03€ 33,9 5 1\ :
(kKL)~ 5.16° 35 1.Kat
A2, A3, C2, C3 kolonlar i¢cin Nk belirlenir. \ Kot
1.25 1.25 Vol .
+ | Sm /|7 7 Sm |’7
oa=0 (Ankastre ). as= 3'52 13 4 _1.38 . k=1.2
-? 2-2 ve3-3 cerceveleri

Otm=0.5(ct1+012)=0.5x(0+1.38)=0.69 <2

20 —
k="""%m i =1.255

20

i =03%Xxh=03x%x0.35=0.105m

L=k In=1.255x4=5 m h: Egilme yoniindeki kolon boyutu
kL [
— — = 47.62 (Narin kolon). 3 = 61.25> <—”> = 38.1
1 N4 L
g AL - [ kullanilmayacak
6
El— E_I. _30x10" x0.00125 9036 KNm2
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2 2
Kiritik yiik, Ne=~ 1 = 7 *793¢ 3567 3 oy

k)P 53
A B C
B1 ve B4 kolonlar 1¢cin Nk belirlenir. 35 3. Kat
1.25 + 1.25 35 2. Kat
aa=0 (Ankastre ), os= 3.5 4 _08 T
) 5« 2.08 3.5 1.Kat
5 4 i Z.Kat
om=0.5(ot1+02)=0.5%(0+0.8)=0.4 <2 Tsm 7 sm 7
1-1ve4-4 cerceveleri
20—«
k:Tm*‘h'll-l_ Oy = 1.16
I =03xh=03x%x035=0.105m
L=k [»=1.16x4=4.64 m h: Egilme yoniindeki kolon boyutu
l 35
(_") —38.09 . = 559=38.09 - BB kullanilmayacak
l Nd
fclc An:
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E.IL ~30x10° x0.00125

_ ~ 9036 kNm?
25x(1+R,)  2.5x(1+0.66)

El=

2 2
Kritik yiik, Ne=Z—r = = %9930 _ 415 338
(kL)?  4.647

B2 ve B3 kolonlar i¢cin Nx=6381.35 kN (Daha dnce bulundu).

Kat i¢cin s degert;

e 1
(1—1.32Nd) |

k

ENG=600x4+1000x4+1200x2+2000x2=12800 kKN

ENKk=3349.5x4+3567.3x4+4142.3x2+6381.35x2=48714.5 kN
N3 <0.45EXNx  olmah 12800<0.45x48714.5=21921.5 kKN

1
5— = 1. =
P 12800 ) 1521

(1-1.3x
48714 .5
| ) 15/39
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B2 Kolonu 1¢in kesit hesabu:
B2 kolonu bireysel p=1.69=ps oldugundan p=1.69 almacaktir.
Ma=Ps M2=1.69x95=160.55 kNm, N¢=2000 kN, d'=45 mm, 2=0 d"/h=310/400=0.8, BCIIL.

3 6
Ny 2000x10 03 My 160.55x10 0147

ohf, 400x400x17 " b,  400x400%x17

pin=0.27 okunur, m=365/17=21.47
pe=0.0125, As=ptb h=0.0125x400x400=2000 mm* bulunur.

Secilen donatr: 1016=2010 mm’ T e e e s
5616

5416

& & & » @
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C__ _
1 Sekilde verllen cercevenin yanal deplasmanimin
201 onlenmedigini kabul ederek:
25x50 cm " -
v b == ' |d a) a-bve b-c kolonlarmm narinlik kontroliinil yapimiz.
b) a-b kolonunda;
450 mm N¢=1250 kN
im | —| &=
M¢=110 kNm olduguna gore tasarimini yapiniz.
Malzeme C25, S420 (Ec=30000 N/mm?), Ra=0.5 ve
v a L P paspayt=40 mm almacaktir.
L 42m
< 7]
M
hd
L 450 mm.

a-b ve b-c kolonu kesiti
| ) 18/39
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Coziim:

-

a)
Ic (a-6=0.3x0.45°/12=2.278x10° m*,
I8 80)=0.25x0.5%/12=2.604x10° m*, Ip=1.302x107° m*
Ir:I:Z:(IJllrL)l{n:rln:rﬂ _
Z(Iflf]—')kﬁig f
(a-b) Kolonu:
2.2?8+2.2?8
_ _ 25 4 _
0a=0 (Ankastre), o 302 4.83,
4.25

om=0.5(c1+012)=0.5x(0+4.83)=2.42>2,  k=0.9x . [1+ o, =1.66

i =03Xh=03%x045=0.135m

kL 1.66x4 h: Egilme yonundeki kolon boyutu

— = =49.2=22 Narin kolon!
1 0.3x0.45 19/39
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(b-¢) Kolonu:

ov=4.83, o= (Serbestuc)

i=03Xh=03x%x045=0.135m
=+ =
k=2+0.306=3.45 h: Egilme yoniindeki kolon boyutu

kL 3.45x2.5 .
— = =63.9=22 Narin kolon!
1 03x045
(a-b)
0.4E_ 1 _ ®x2. -
- T _04x30x10°x2278x107° _ css ) 1nim2
1+R 1+0.5
2 2
Ne= ol T xA8228 4099 5 N
(k L)? (1.66x4)2
Bireysel B; (Cm=1)
C 1
B= m__ - =1.66>1 . Mada’=B M
1—1.3£ 1-1.3x 1250
N, 4079.5

Mdi'=1.66x110=182.6 kNm olarak bulunur. 50/39
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b) (a-b) Kolonu tasarimu:

M4'=182.6 kNm, N¢=1250 kN

N g M 6x10° ”
i 1250%10 054, ?d _ 182 6><£0 _0.177. d—:O.S
bhf,; 300x450x17 bh® f, 300x450°x17 h
Abaktan;

0.3
pin=0.3 okunur. m=fy4/fee=21.47, PE ST 0.014=0.01,

As=pt b h=0.014x300x450=1890 mm* Secilen donati: 8¢18=2040 mm’
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bhf g
*0 — S420
v . 1 -] l d"/h=0.3
2.5 AT ALY, [A=0
13 e : - 1 N
! /
12 . 'S 4 d
204911 oh=0.1 A p=y f‘
RIS 110 02 J yd
1 y
A = - pbh
1.5 0.3 " pb
1l 04 05
0.2 - ‘
a 0.7
1.0 =1 TS500 sinun
0.1 ~ TOY sinn
D.54] @ =1 : 1.0
0.5 -1 1.5
fEV 30
, 1
0.0 ' f ,
2 -
0.5 2 1 -
T
1.0 .
1.5 4 H
l_ ; — bh*f_4
2.0 et
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Ornek

600 mm
b \L ............................
N —
[ T300x600 | 350mm
3.8m N
300x350
A _
i
P 300x600 | [P h
4.6m N
300x400
v Ad & A
% o15m g Tém
Ty .-"'I"k e

N¢=1200kN

‘c/l\ Mi¢=54.24kNm
M:¢=81.4kNm
\bT/f
Ne-na=700 kN, Nn-)a=600 kN,
Ru=0.5, E.=30250 N/mm?
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oo —————————= ~
[
£ T300x600 | [350mm *
3.8m - [
300x350
600 mm
\E
A I
AN
1 300x600 b h
_| [490mm
4.6m S
300x400
W n g 7\

Sekilde verilen ger¢eve dikdortgen kesitli elemanlardan olusmakta olup diizlemi
icinde egildigi kabul edilmektedir. (a-b) ve (b-¢) kolonunun narin olup olmadigini;
a) Cergevenin yanal deplasmanmin onlenmis ve onlenmemis olmasi durumu i¢in
belirleyiniz.
b) (b-c) kolonunun tasarimini c¢er¢evenin yanal deplasmaninin énlenmedigini kabul
ederek yapmiz. Malzeme C25, S420, paspayr=35 mm.(Verilen yiikler tasarmm

yiikleridir).

24139



Cozum:

>

a)
(e-f), (b-¢), (h,1) Kolonlari:
Ic=0.3x0.35°/12=0.00107 m*,

(a-b) Kolonu:

[c=0.3x0.4°/12=0.0016
Kirisler:

I=0.3x0.6°/12=0.0054 m*, Ig=0.5xIzg=0.0027 m*
(b-c) Kolonu:

0.00107  0.0016 0.00107
ap=—35 40 _—097 g~ 3.8 —0.43
0.0027 00027 0.0027 0.0027

9015 76 9.15 76
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Yanal deplasman dnlenmis:
k=0.7+0.05(ot1+012)<(0.85+0.0501)<1 1ifadesiile k hesaplanir.

k=0.7+0.05x(0.97+0.43)=0.77

. : i =03Xxh=03x%x035=0.105m
Yanal deplasman dnlenmigkolonlarda;  p. Egilme yoniindeki kolon boyutu

E <34-12 i[{l <40 ise narinlik ihmal edilebilir.
1 ,
017338 _ 27.87 <34 -12 x (=4.24) _ 47.3 sartsaglandigindan kolon narin
0.3x0.35 81.4
degildir.
(a-b) Kolonu:

0b=0.97, =00 (Mafsal)
k=0.85+0.05x01=0.9 olarak bulunur.
M, 0

k.L _09x40 =345, 34-12x—1=34+12x—— =34~34.5 kolon narin
[ 0.3x04 M, 1.4

i=03Xh=03%x04=0.12m
h: Egilme yonundeki kolon boyutu

degildir.
| ) 26/39
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Yanal deplasman 6nlenmemis olmasi durumu:
(b-c) Kolonu:
0,=0.97, 0c=0.43, 0ow=0.5(a1+012)=0.5%(0.97+0.43)=0.7<2

(=20 % o 5 i=03xh=03x035=0105m

20 h: Egilme yoniindeki kolon boyutu
k,L _1.26x(3.8) _ 45.6 >22 oldugundan narin kolondur.
i 0.3x(0.35)

(a-b) Kolonu:

05=0.97, o=, k=2+030,=2.29 i=03Xxh=03x04=0.12m
kL - 2.29%4.6 h: Egilme yonundeki kolon boyutu

— = =87.8 22 Narinkolon.
1 0.3x04
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b)
(b-¢) Kolonu yanal deplasman 6nlenmemis:

k_L =22 Narin kolon, Rn=0.5 {=03Xxh=03%0.35=0.105m
1 h: Egilme yonundeki kolon boyutu
3
o O4E I 04x30250x10°x0.00107 _o 0 i
I1+R, 1+0.5
Ni= T EI,, _ T ><8631.:j 371503
(kL)> (1.26x3.8)
(e-f) Kolonu:
0.00107 N 0.0016 0.00107
Ote=—3-8 40 13, ar=—38 _=0.954
0.0027 0.0027
9.15 9.15
0a=0.5(0t1+02)=0.5%(2.13+0.954)=1.542<2
28/39
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k= 20-1542 x4/1+1.542 =147, k—L >22 Narin kolon, Ry=0.5

20 I 1=03xh=03x0.35=0.105m
h: Egilme yonundeki kolon boyutu
EI=8631.3kNm? . Ne=L 00313 _Hozhin

(147x3.8)?
(h-1) Kolonu:

0.00107 0.0016 0.00107
o 38 16 177 q=_38 079
0.0027 0.0027
76 76
0m=0.5(ct1+012)=0.5%(1.77+0.79)=1.28<2
=20 ;;'ngﬁml.zs —141. li’::az Narin kolon, Ry=0.5
1
E1=8631.3kNm? . Ne= 00313 o067 41N

(1.41x3.8)*
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(b-¢) Kolonu bireysel ; (Co=1)

C 1
pr——m = =1.723
-132e 1 13xD
N, 3715.93

. 35 .
<IT> > 1se B s carpimi kullanilmalidir.

ak ) ___38 = 36.19 < 51.76
f A, i/ 03x035 '

P 3 =51.8 > 36.2 oldugundan § s carpimi

Ny 1200x10°
f. A, 25%300x%350

kullanmaya gerek yoktur!
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Kat i¢in Bs hesab1 (Cn=1)
C 1

Ps= = =
1—1.32Nd 1-1 3% 1200 + 700 + 600
> N, 3715.93 + 2730 + 2967 4

TS500°e gore > Ny <0.45> N, olmalhdir.

2500 kN<0.45x9413.3=4236 kN sart saglanmaktadir.
B>PBs oldugundan =1.723 temel alinir.

=1.527

(b-¢) Kolonu tasarim:
My'=1.723x81.4=140.25 kNm, N=1200kN

N, 1200x10° My 140.25x10° d

= =067, ———= ——=0.224, —=08 A=0
bhi, 300x350x17 bhef, 300x350°x17 h
Abaktan;
odsokuur, mefue2ldt, oo ommes00 :
ptm=0.45 okunur. m=tye/fee=21.47, py VTN . . 10018 o
As=p:b h=0.02096x300x350=2200 mm? Secilen (10$18=2545 mm?) : :

OLlL/OY
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Ornek

° o (400
[=3.5m > <_35(]mm e o o V
€ >
v

Sekilde verilen kolonun yanal deplasmanmm onlenmedigini kabul ederek narinlik
kontroliinii ve tasartmimi yapmniz. Kalict eksenel yiik, eksenel yiikiin %65°1 olarak almacak ve
k=2.1 kabul edilecektir. Malzeme C20, $420 (E.=28000 N/mm?”) ve paspayi=30 mm.
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Cozum:

El

i =03Xxh=03x%x0.35=0.105m
Nag=0.65x850=552.5kN, k=2.1 h: Egilme yoniindeki kolon boyutu

3
k'L _ 2.0x35 70522 Narinkolon! L= 0.4x0.35 1 120510% 1
i 0.3x035 D
E, I 6] = j
FI= c-c B 28x10° x1.429x10 — 9700 kKN

25(1+R,)  2.5%(1+0.65)

N TEL _ mx9700 0

C(kL)?  (2.1x35)
Bireysel B; (C=1)
b N, 850

1139 1-13x
N, 17721

=2.66>1, My'=p Mgy
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Tasarim:
Mg=2.66x75=199.5kNm, Ng=850kN

N,  850x10° M, 199.5x10°

= =047, — = —— =0.313,
bhi, 400x350x13 bhef,; 400x350°xI3

d 350 -60
h 350
Abaktan;

=0.8, A=1/4

0.68

ptm=0.68 okunur. m=fys/f.s=28.07, p=
‘ 28.07

= 0.0242>0.01

As=ptb h=0.0242x400x350=3388 mm’
Secilen (8024=3616 mm?)
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Ornek

2500 kN
— /& 40mm .~  40mm

Y 13821{1\“11 | ......... : | -
,' s | N
400 mm i
— Y
2 92.14kNm « i
\V 400, mm
2500 kN y

Sekilde verilen kolonun tizerindeki yiikleri tasiyacak sekilde donati hesabint yapiniz.
Toplam tasarim vyiikiiniin %350 ‘st ¢li yik nedem 1le olusmaktadir. Kolonun yanal
deplasmaninin 6nlendigin kabul edmiz ve k=0.85 almiz. (Analiz, egilmenin sadece y eksent
etrafinda oldugunu gostermektedir). Malzeme C23, S420 ve paspayi=40 mm.
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Coziim:
i=03Xh=03%x04=0.12m
h: Egilme yoniundeki kolon boyutu

kL 0.85x6 92.14

— = =42.5 ,  34-12x——=26  42.5>26 oldugundan Narin kolon!
1 0.3x04 138.2
3
= 0'5’;20'4 =2,67x10° mm* | E=30250 N/’
Ru=0.5

E. I, 3025x10°x2.67x107
25(1+R,) 2.5%(1+0.5)

N FEL_EX2S
(kLY  (085x6)?

E[= =21538 kKNm’

37/39
IMZ303- Betonarme 1 Ders Notlari/ Prof Dr. Cencgiz DUNDAR-Ars. Gor. Sedat KARAAHMETLI



Bireysel B; (Co=1)

C 1

= o - =1.66>1, Mas'=p My
1—1.3£ 1-1.3x 200
N, 8172.7
Mq'=1.66x138.2=229.4kNm, Ng&=2500kN
N : M 4x108 ”
i 250010 074, 1d _ 2294><10 017, d—:O.S
bhf, 500x400x17 bh-f, 500x400°x17 h
Abaktan;
0.42

pin=0.42 okunur. m=ty4/fe=21.47, p& = 0.01956>0.01

2147
As=ptb h=0.01956x400x500=3912 mm’ Se¢ilen (8¢26=4240 mm®)
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