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87 kN 87 kN 87 kN T 1130 mm
| 29 kN/m | ‘ 500 mm
| ! : ! | T
1.2m 3m 3m 1.2m 250 mm
130.5 kN 121.8 kN

T Exie

121 8 kKN 130.5 kN

1253 kN NkNm
W

135.7 kNm

Sekilde verilen ¢ikmali kirisin egilme ve kesme tasarimini yapiniz. Donatiy! cap ve adet olarak
secerek kiris Uzerinde gosteriniz. TDY’ye gore siklastirma bolgesi etriye hesabini yapiniz.
(Paspayl 30 mm, mesnet genisligi a=30 cm ve betonun kesmeye katkisi %50 alinacaktir.) Yuk
katsayilari ile carpilmis dusey yukler ve deprem vyuklerinin ortak etkisi altinda
hesaplanan kesme kuvveti Vd=72.4 kN. 2/39



Egilme Tasarimi
Agiklik

Mg =(+)135.7 kN.m

jd=0,9%d =0,9%470 =423 mm

. h, 130 L .
jd=d— = 4?0—7 =405 mm Blyuk olan alinir jd =423 mm
4.95 b d* 250%470° o
K, = =380 */kN K=—"—= =407 mm” | kN
T o M, 1357%10°

K > K, oldugundan tek donatili

M,  1357%10°
T fa*i*d  365%423

879 mm’

1 ,
A —0-8*%*5“,*63 :0.8*%*250*470:258 mm- < 4

J yd

Secilen Donati

3414 Diiz + 3414 Pilye = 924 mm’
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Mesnet
M =(-)125.3 kN.m

V*a 121.8%0.3

M, =M — =1253— 2 =113.1 kN *m
jd=0.86*d
4.95 bd®> 250%470° ,
K = =380 2/kN K=">"—= =488 mm~ | kN
T e M, 113.1%10°

K > K, oldugundan tek donatili

M 113.1*10°
4 = d__ _ =767 mm’
T fa*i*d  365%423

Mevcut Donati
2¢14 Montaj + 3414 Pilye = 770 mm”

llaveye gerek yok
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Konsol

Konsoldaki moment mesnettekinden az oldugu icin mesnetteki mevcut donati konsolda devam ettirilir.

770 mm? 770 mm2
2014
|
|
3014
| 3014
2
462 mm 462 mm2
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Kiris
P4=29 kN/m

V=131.1 kN
a 0.3
e V, =V-P *(a’+5) :131.1—29*(0.474—7)

V,=112.52 kN

o V. =065%f,%b *d=065%1%250%470*10"

W

V. =7638 kN

e V.=08%V, =61.10 kN
V. =022%f *h *d=022%13%250%470

V. =336.05 kN

V_ >V, >V_oldugundan etriye hesabi gerektirir.
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4, V,—05%V. (112.52-0.5%61.10)*10°

SW

s foatd 191*470

[AW) —03Lea p — 039

S i ywd

Ay, ( A, J
N S )i

Etriye capt ¢8 secilirse A =2

% o2
*?‘IS

—100.53 mm’*

s=110mm< % = 230mm

Etriye ¢8/11 cm

=0.9131
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TDY 2018

Deprem hareketi soldan saga

M,
Asl £ :52
A A M,>

A, =3¢14=462 mm’
A, =314 +2414=T770 mm”
M, =A4,*f,,*0.86*d =462*365%0.86*470*10™

5

M,=681kNm — M, =14*M, =954kNm
M, =A4,*f,*0.86*d =770*365%0.86*470*10™°

M,=113.6 kNm —> M, =14%M, =159 kN.m
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e

87/1.5 =58 kN
95.4 kN.m |

29/1.5 = 19.33 kN/m

(’L””l““%)mm_m

Lhn =5.7 m
<

Ve

X [ P M, +M
=pd n+_+( pl pz)
2 2 L,

Ve

1933 x 5.7 58 954+ 159
= 128.73 kN

2 +2 * 5.7
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&

V, -V, =44.6kN

_ Lz _36.2;’.:}\?(

2 2

Yiile katsayilart ile ¢arpilmis diisey viikler ve deprem
viiklerinin ortak etkisi altinda hesaplanan kesmekuvveti

v
V, - de > 7‘1 oldugundan V_= 0 alinacaktir.

"=V, —(g+q)d

" =128.73-19.33%0.470=119.6 kN
V' >V, =112.52 kN

A V', 119.6*10°

IwW ac

s f..%d  191%470

=1.3327

B Q2
Etriye ¢cap1 ¢8 secilirse A, = 778

=5027 mm*  A_, =2*A, =100.53 mnr’

d 460
s =75mm < 150 mm, 8X P14 =112 mmve Z=T=115mm

Etriye ¢8/7.5 cm

12/39



Soru 2

80 kN/m

T I

h=550 mm

&Em

285.3 kN

96 kN —
bw=300 mm
) \
329.2 kN.m

BN AN
V/

179.2 kN.m

Sekilde verilen kirisin egilme ve kesme tasarimini yaparak, 2018 TBDY’ye gore siklastirma bolgesi
etriye hesabini yapiniz. Malzeme C20, S420, f,=1.0 N/mm? paspayi=40 mm. V=0.5V,, mesnet
genigligi, a=40 cm alinacaktir. Yuk katsayilari ile carpilmig dusey yukler ve deprem yuklerinin

ortak etkisi altinda hesaplanan kesme kuvveti Vd=189.4 kN.
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Egilme Donatisi

Acikhik

Mg =(+)179.2 kN.m

7~ b‘p.'d2 300*5102
K, = 495 380 mm /KN K= =

= =435 mm” | kN
I o M, 179.2*10°

K > K, oldugundan tek donatili

M 179.2*10°
A = CA— —1120 mm*
© [ *i*d  365%0.86*510

A —U.S*E*bw*d—0.8*3—(155*300*510—335 mm’

yd
Secilen Donati

Altta 3¢18 Diiz + 3¢18 Pilye = 1527 mm”
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Sol Mesnet

Hesaplanan moment degerleri mesnet ortasina aittir.

M, =M -2 =320 —M =291.2 kN *m
4.95 2k K= bud” = 300*510° =268 mm” | kN
K, = 7 =380 mm~/ kN M, 2912%10° I K

K < K, oldugundan gift donatili

b, *d*  300%510°
K, 380

M, = =204.9 kN.m

704 9 *10°
4 = M, 2049 10_ —1280 mm”
‘]i,d*j*d 365*%0.86*%510

M,=M,_ _-M,=291.2-204.9=86.3 kN.m

M, o 863*10°
fm’*(d_dj 365*(5]0_40)

a
52
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A=A4,+A4,=1819 mm’

A'=A, =539 mm’

Mevcut Donati

Ustte  2¢14 Montaj + 318 Pilye = 1071 mm? (/lave Gerekli)

Altta 3018 = 763 mm? (yeterli)

llave Donat
Ustte 3418 = 763 mm” (toplam 1835)

Altta ilave 1016 = 200.96 mm? (%— 763=154.5)

Not: Deprem yonetmeligine gore DTS=1, 1a ve DTS=2, 2a olan tasiyic1 sistemlerde, kiris mesnedindeki alt donati, ayn1
mesnetteki iist donatinin %50 ‘sinden daha az olamaz. Ancak diger durumlarda bu oran %30’ a indirilebilir. TBDY 2018 (7.4.2.3)
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Sag Mesnet

Hesaplanan moment degerleri mesnet ortasina aittir.

M, =M -1 o576- 22 20 48N m
4 95 ) _ bd> 300%510° N
o _ 2 K= = =1742 mm” | kN
K, = 7 —380 mm /KN M, 113510
K > K, oldugundan tek donatili
M 44.8*10° ) )
A = i — =280 mm”~ < 4 =335 mm’

©f,¥j*d  365%0.86*510

Mevcut Donati

2414 Montaj+ 3418 Pilye = 1071 mm~ (Yeterli)
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Konsol

Konsolda meydana gelen moment mesnettekinden az oldugundan, agikliktan gelen 3¢18 pilye ve 2#14 montaj

donatisinin mesnetten sonra devam ettirilmesi yeterli olacaktir.

3¢18 1835 mm? 1070 mm?
| 2b14
| |
| \ |
3418
|| 3418 |
1916 964 mm? / 763 mm?

TBDY 2018 (7.4.2.3)
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Kesme Tasarimi

TS500

P4=80 kN/m V=285.3 kN
e V., =V-P*d +%):285.3—80*(O.51+0_—j)

V, =228.46 kN
® V. =065%f_%b, *d=0.65%1%*300%510%10"
V. =99.45 kN

e V. =08%V, =79.56 kN
o V. =022%f_ %*b *d=022%13%*300*510

Vo =437.58 kN

Voo =V, =V, oldugundan etriye hesabi gerektirir.
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4, V,—05*V, (228.46—0.5%79.56)*10’

=1.937

) fywd*d 365*510

{Aﬂ"} ZO.SEE?W =04712
S/ min ywd

Aqw [ Aqw ]

sw | £

s S ) in

2

Etriye cap1 ¢10 secilirse A = 7710 = 78.54 mm’

A_, =2%A,=157.08 mm’
d
s=8lmm< E = 255mm

Etriye ¢10/8 cm
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TDY 2018

Deprem hareketi sagdan sola

& As]
4

A, =6¢418+2p14=1835 mm’

A, =3¢18=763 mm’

M, =4,*f,*086%d=1835%365%0.86*510*107
M, =2937TkNm — M, =14*M =4112kNm
M, =4,*f,,*0.86%d =763*365*0.86*510*10™°

M,=122kNm — M,=14*M, =17L1kNm

As.’.‘ 3
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411.2 kN.m

Lh=5.6m
Ve
y BTL (M +Mp,)
¢ 2 L
e
v = 53.332 5.6+ (171.1:6411.2) 55332 N

171.1 kN.m

Q 80/1 5 53 33 kN/m )
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V, =V, =103.98kN

V, 1894 Yiile katsayilart ile ¢carpilmis diisey yiikler ve deprem

=947kKN| = | o _
viiklerinin ortak etkisi altinda hesaplanan kesmekuvveti

v
V, -V, > 7‘1 oldugundan V_= 0 almacaktir.

V.=V, - (g +9)d
V' =253.32-53.33%0.510=226.1 kN
V' _<V,=228.46 kN

!

LN
[}

7 s 3
A __ Vi _20846%10° .

s foa¥d  365%510

T*10°

Etriye cap1 ¢10 secilirse A, = = 78.54 mm*

A, =2%A,=157.08 mm’

q
s =067 mm<150mm, 8*Pld=112 mm ve %z % =127.5 mm Etriye ¢8/6.5 cm
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Soru 3

Pa2= 43 kN/m
pa1= 36 kN/m pd1=_36 kN/m
l Y l y l l | A l
A\ 6.5 m K101 K101 ¢,

h=500

~

115.7 kNm

1120

250
Malzeme C20, S420 Etriyeler S220

Paspay1=40 mm , fog=1 N/mm’
Mesnet genisligi, a=40 cm

Beton katkisi %50 Ve

Sekilde verilen surekli kirigsin egilme donatisini hesaplayiniz ve donatiy1 detaylandiriniz. K101

kirisinin kesme donatisini ve TBDY 2018’e gore siklastirma bolgesi etriye hesabini yapiniz. Yuk

katsayilari ile ¢arpilmis dusey yukler ve deprem yuklerinin ortak etkisi altinda hesaplanan

kesme kuvveti K101 Vd=84.6 kN.

26/39



Egilme Donatisi
Acikhk
K101 KiRisi

Mg =(+)115.7 kN.m

h
jd =0,9%d =0,9*460 =414 mm jd:d—_—zf:il(]{) mimn
, bd P 250%460° . 2 17
K, :@ —380 g’/ EN , K= — 13 =457 mm” | kN
f w M, 115.7*10

K > K, oldugundan tek donatili

M, 115.7%10° )
AT 3esralg oo mm
vd .j e

i =0-8*%*bw *d :0.8*%*250*460:252 mm’ < 4,

yd

Secilen Donati

3d14 diiz + 2¢dp14 Pilye = 769.3 mm? )
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K102 KiRisi

Cbd® 250%460°

K= =2
M, 59.6%10°

=888 mm’ | kN K > K, oldugundan tek donatili

M 59.6%10°
A = _— =394 mm” > 4 .
T f ¥ *d 365%414 i

By

Secilen Donati

2414 Diiz + 2414 Pilye = 616 mm’
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Mesnet
K101 ve K102 ORTAK MESNET

Mg=M-Va/3=167.3-140.4%0.4/3=148.6 kN.m

jd =0.86%d
b d® 250%460° :
. 495 2 N K=22_— =356 mm" | kN
K, = T =380 mm~ / kN ) M, 148 6*10°
K < K, oldugundan gift donatili

% 72 50) * =
M, = b,7d = 207 460 =138.9 kN.m

K, 380

M, 138.9%10°

Ay=——F——=————=962 mm’
fu*j*d 365%086%460

M,=M__-M =148.6-138.9=9.7 kN.m

max

, %10°
_ M, 9.7*10 67 mm’

fi,, - = =
P faX(d—d) 365%(460-40)
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A=A, +A,=1029 mm"
A'=A,=67 mm’

5

Mevcut Donati
Ustte  4¢14 Pilye + 2412 Montaj = 842 mm”
Altta 2 3¢p14 = 461.6 mm?

llave Donati

Ustte 1418 Pilye =254 mm"” (ZToplam 1096)

1096
112 = 113 mm® (—— - 461.6 = 86.4 mm?)

Not: Deprem yonetmeligine gore DTS=1, 1a ve DTS=2, 2a olan tasiyict sistemlerde, kiris mesnedindeki alt donati, ayni
mesnetteki iist donatinin %50 ‘sinden daha az olamaz. Ancak diger durumlarda bu oran %30’ a indirilebilir. TBDY 2018 (7.4.2.3)
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1096 mm?
533.8 mm? 2¢)12 1(21)18

| \ 2b14 / 2$14

2014 |
461.6 mm?2 3¢p14 — '

/ 112 |
En az %50 olacak

TBDY 2018 (7.4.2.3)

574.6 mm?2
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Kesme Tasarimi

TS500
K101 KiRiSi
P4=36 kN/m
¢ V,=V-F *(d + %J =1404—-36* (0.46 + 0—24) =116.64kN

e V. =065%f_%b *d=0.65%1%250%460*%10" =74.75 kN
o V. =08%V, =59.80 kN
o V. =022%f, *bh *d=022%13%250%460=328.90 kV

Vi =V, >V, oldugundan etriye hesab1 gerektirir.
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A, V,-05*V. (116.64—0.5%59.80)*10°
s f..*d 191*460

-

(A—Wj _ 0375 —039

ywd

—=0.9873

n

Asw Asw
>
S S ) min

Etriye cap1 @8 secilirse A, =

2
T*8

—=5027 mm’  A_, =2%*A, =100.53 mm’

d
S=101.8mm<§=230m

Etriye ¢8/ 10 cm
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K102 KiRisi
Pi=43.2 kN/m  V=142.7 kN

* 1V, =V-P, *{d+%J:142.7—43.2*{0.46+0—;J:114.23A:N

o V. =7475kN
e V.=5980kN
e V. =32890kiN

Vi =V, >V, oldugundan etriye hesabi gerektirir.

A, V,—05*V  (114.23-0.5%59.80)*10°
s foa¥d 191%*460

=0.9598

T * 82

Etriye cap1 ¢8 secilirse A, = =5027 mm> A_, =2*A, =100.53 mm’

d
S = 104.7mm<5=230m

Etriye ¢8/ 10 cm
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TDY 2018

K101 KiRiSi

Deprem hareketi soldan saga

M1
Asl £ Esz
A A

- Mpﬂ

A, = 3d14 = 461.6 mm?
A, =2912 +4¢14+ 1918 =1096 mm”

M, =4, *f *086%d =461.6%365Xx 0.86x 460 x 107° = 66.65 kNm
M., = 66.65 kNm — M,; = 1.4 X M,y = 93.3 kNm
M, =A4,%f,*0.86%d =1096*365*0.86*460%10°

M, =1583kNm — M, =14%M, =221.6 kN.m
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93.3 kNm

@EEEENRINN 1)

Il Ln=6.1
<

v,

) L

x 93.3 + 221.6
p;:2426'1+ ( — ) _ 124.83 kN

T 221.6 kN.m
Ve
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V,-Vy = 5162kN

V, 846
2

Yiik katsayilar ile ¢arpilmis diisey viikler ve deprem
=423kN : ”

viiklerinin ortak etkisi altinda hesaplanan kesmekuvveti

v
V, =V > ?‘1 oldugundan V_= 0 alinacaktir.

V' =V. —(g+9)d
V'ee = 124.83 — 24 x 0.460 = 113.78 kN
V' <V,=116.8 kN

A, V,  1168*10°
w2 ]33
S S *d 1917460
}T’:kgz ) g
Etriye cap1 @8 secilirse A, = =5027 mm~  A_ =2%A, =100.53 mm-
d 460
s =T75.6mm <150mm, 8*@pl2=96 mm ve —= — =115 mm

Etriye ¢8/7.5 cm
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