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V,=P,+p,*L=50+20*1.5=80 kN

20%*1.5°

% pd*L2
M, =P L4 == 50415+ === 97.5 kim

Betonarme 2 Calisama Sorulari

Sekilde verilen konsol kirise ps=20 kN/m’lik
diizglin yayih ylik ve Pd=50 kN’luk kuvvet e=35 cm
eksantrisite ile etki etmektedir. Kirisin kesme,
burulma ve egilmeye goére tasarimini yapiniz.
Malzeme C20,5420, etriyeler S220 ve paspayi=40
mm. Beton katkisi %50 alinacaktir.

T,=P *e+p, *e*L=50%0.35+20*0.35*1.5=28 kNm

1)Catlama Kontrolii

o V,=065f,(bd)=0.65%1.0*(300*460)*10" =89.7 kN

.« T,=135,

1,
S=—x’y =—
35Yi=3

1

T,=135%16.9*%10°*1.0*10"° = 22.84 kNm

Y (v Y
Lo | | Ya]| Z

80

28
22.84
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)+

89.7

(3002 *500 + 2 %1207 *200) =16.9*%10° mm®

2
) =230 > 1 oldugundan kesit ¢atlamistir. Govde donatisi gereklidir.
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2)Govde Ezilme Kontrolii

_| T +Vd

S|y g —022% 8
£1.355 bde s e

<z, =022%13

o 28*10° 80000
1.35%16.9%10°  300*460

1.81 < 2.86 Boyutlar yeterli

3)Govde Donatisi (Kesme+Burulma)

N N S N
4, T,
s ZAefywd

A, =b, *h, =(300—2%*40)* (500 — 2* 40) = 92400 mm”

4, 28*10°

==  —0.793 mm® / mm
s 2%92400*191

Ay _ V=V, _(80-0.5%0.8*89.7)10’

= =0.251 mm* | mm
s foad ) 191*%460*2

T
. mini:O.ISQ 1+1.3—2—|b,
S ywd I/d*bw

% 6
miniz 0.15L 1+1.3& 300=0.593 mm* / mm
s 191 80*10° *300

. i=ﬂ+ A, =0.793+0.251=1.O442minﬁ
s s s s

r*10°

Etriye cap1 ¢10 segilirse A, = =78.54 mm’

U, 2%(b +h) 2*(220+420)

s=752 mm <§:230 mm, —=< g =160 mm, 300 mm

Etriye ¢10/7.5 cm
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4)Boyuna Donati (Burulma)

A .
A, =—"’U6M:o.793*1280*%= 531.3 mm®

s yd

5)Boyuna Donati (Egilme)

M, =975 kNm

4.95 _b,d>  300*460°

= =651 mm* | kN
M, 97.5*10°

=380 mm’/kN , K

K, =

cd
K > K, oldugundan tek donatili
jd =09*%d =414mm
. h,
jd =d—7=400mm

LM, - 97.5%10°
Y fu*i*d 365%414

= 645 mm*

Ao =0.8*&*bw*d=0.8*%*300*460=302 mm”’

vd
As > Amin
6)Boyuna Donati Se¢imi
Ustte 645+ 5313 =910.9 mm’*

Secilen Donati
5¢16 Diiz = 1005 mm’

531.3

Altta 0+ =265.7 mm®

Mevcut Donati
2414 Montaj = 308 mm®

Prof. Dr. Cengiz DUNDAR Ars. Gor. Sedat KARAAHMETLI 3
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Soru 2
Sekilde verilen bir ucu ankastre kiris burulma,
egilme momenti ve kesme kuvveti etkisindedir. Kiriste
toplam ¢10/7.5 cm burulma ve kesme etriyesi
bulunduguna gore;
s a) Kirise 200 mm  eksantrisite ile
~/~ etkiyebilecek maksimum pd yayil yiikiinii hesaplayiniz.
P=15 b) pa= 42.5 kN/m alarak kirisin egilme ve
boyuna burulma donatisini hesaplayiniz.
ﬂ Malzeme C20, S420, etriyeler S220, paspayi=30 mm.
Betonun kesme dayanimina katkis1 %100 varsayilacaktir.
400
Cozim

1) Govde Donatisi (Kesme+Burulma)

T,=e*p,*L+P,*e=020*p,*1.5+150*0.2=0.3p, + 30 kNm
V,=p,*L+P,=p,*1.5+150=1.5p,+150 kN

S N N 2 Ae f:vwd f ywd d (n)

i:ﬂ_{_ﬂ— Td + Vd_V"

A, =b, *h, =(400—2%*30)* (600 —2*30) = 183600 mm’
V., =0.65f,,(b,d)=0.65%1.0*(400*570)*10~ =148.2 kN
V,=0.8*V, =118.6 kN
i:ﬂ_}_ﬂ: T;f + Vd _I/c
s s s 2Aefywd fywdd(n)
78.54 _ (03p, +30)*10" ((1.5p, +150)-118.6)*10°
75 2*183600*191 191%570*2

1.05=0.0043p, +0.4278+0.0069p, +0.1444

P, =425kN/m

Prof. Dr. Cengiz DUNDAR Ars. Gor. Sedat KARAAHMETLI 4
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2)Boyuna Donati (Burulma)

p, =425kN /m
T, =0.30P,+30 = 0.30*42.5+30=42.8 kNm
U, =2(b, +h,)=2(340+540) =1760 mm

AS] :iU f;fwd _ Td U fvwd

s ° fuj - 2Aefywd ‘ fyd

42.8%10° 191

= %1760 % —— = 561.4 mm’
2*183600*191 365

3)Boyuna Donati (Egilme)

r 5%1.57
Md:pdz +P¢;*L=¥+150*1.5=272.8kN*m
4. b,d>  400*570°
K=22_380 mmr v, k=2 3000 g6t v
cd M, 272.8*10
K >K, oldugundan tek donatili
* 6
4 = M, _ 272.8*10 1525 mm?
Soa*Ji*d 365%0.86*570

Amin :Og*ﬁ*bw *d :08*%*400*570:500 mm2

yd

As > Amin

4)Toplam Donat1 Alani ve Secimi (Egilme+Burulma)

Egilme 1525
Ustte | Burulma | 280.7
Toplam | 1805.4
Egilme 0
Altta | Burulma | 280.7
Toplam | 280.7

Secilen Donatt
Ustte 6 ¢20 (1885 mm*)
Altta 2 ¢14 (308 mm”)

Prof. Dr. Cengiz DUNDAR Ars. Gor. Sedat KARAAHMETLI
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1)
600 mm

<—> ‘s
300 mm A-A Kesiti

Sekilde verilen konsol boyunca $10/7 cm etriye bulunduguna gore;
a) Kirisin tasiyabilecegi maksimum pq yayil yiikiinii hesaplayiniz.
b) pa =30 kN/m alarak konsol icin gerekli donatiy1 hesaplaymiz. (Malzeme C30, S420,
Etriye S220, Paspay1 30 mm, betonun kesmeye katkis1 %100 alinacaktir.)

C6zum
1) Govde Donatisi (Kesme+Burulma)
L14° .
Ty =Dy ot P,*1.4=0.98p, + 35 kNm

V, =1.4p,+25 kN

A A A T VN

s s s 2Af,.  fued(n)

* 2
A, =72 7854 mm?
4

s=75mm

A =b, *h, =(300-2%*30)*(600 - 2*30) =129600 mm’
V, =0.65f,,(b,d)=0.65*1.2*(300*570) *10~° =133.4 kN
V, =0.8*V, =106.7 kN

i :i.’_ﬂ - Td + Vd _Vc

s s s 2Af..  fLd(n)

7854 _(0.98p, +35)*10° ((1.4p, +25)-106.7)*10°
70 2*129600*191 191*570*2

1.12=0.0198p, +0.7070+0.0064 p, —0.3752

P, =30.1kN /m
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2)Boyuna Donati (Burulma)

P, =30 kN /m
T, =0.98P, +35 = 0.98*30+35=64.4 kNm
U, =2(b, +h, ) =2(240+540) =1560 mm

PN YT B PRV
I e - e
S fo  2Af. fog

* 6
A, = M*meo*& =1061.9 mm?
2*129600*191 365

3)Boyuna Donati (Egilme)

M, = p, *1.4%3+ P, *3=201 kNm

2 * 2
K, = 49 _ 291 mm*/kN K= b,d” _ 300 572 =485 mm?*/kN
. M, 201*10
K >K, oldugundan tek donatil:
* 6
A= My 20M0T 41534 mme
fq*j*d 365*0.86*570

A =O.8*h*bw*d =O.8*%*300*570:450 mm?

yd

&>A'nin

4)Toplam Donat1 Alani ve Secimi (Egilme+Burulma)

Egilme | 1123.4
Ustte | Burulma | 530.9
Toplam | 1654.3
Egilme 0

Altta | Burulma | 530.9
Toplam | 530.9

Secilen Donat:
Ustte 6 ¢20 (1885 mm?)
Altta 4 ¢14 (616 mm?)
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