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6350

L'

o Sekil 6.10°daverilen kiris kesitinde;
i 120 T=30108m
Vg=120 kN olduguna giire kesitin boyutlarim kontrol
550 ederek gerekli donati miktarini hesaplayimiz.
Malzeme C20, $420, etriyeler $220 ve paspay1=50 mm.

300 mm Sekil 6.10

1)Catlama Kontrolii

e V. =065f,(bd)=0.65%1*(300*500)*10" =97.5 kN
o T,=1358,

S =%le.2yl. =%(3002 *550+120% *350) =18.18*10° mm’

T, =135*18.18*10° *1*10™° = 24.543 kNm

Y (v, Y
° _d_ +_d —
(TJ [V] v

2 2
( 30 j +( 120 j =3.01 > 1 oldugundan kesit ¢atlamistir. Gévde donatisi gereklidir.
24.543 97.5

2)Govde Ezilme Kontroli

T V
Tz(—d+—dJS Tom =022% 1

1358 b,d
sk 6
e 30*10 - 120000 <7 —022%13
1.35*18.18*¥10° 300 *550
1.95< 2.86 Boyutlar yeterli
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Cukurova Universitesi

3)Govde Donatisi (Kesme+Burulma)

A, A A .
00 T > min 2
N S S S
AT,
s 2Ae~fywd

Betonarme 2 Burulma Etkisi

A, =b,*h, =(300—2%50)*(550 — 2*50) = 90000 mm"

4, 30*10°
s 2%90000*191

A, V=V, (120-0.8*97.5)10°

=0.8726 mm* / mm

. = = =0.2199 mm* / mm
K fywdd(n) 191*500%*2
. mini=0.15@ 1+1.3L b,
s ywd I/d *bw
30*10°

mini=0.15L 1+1.3
S 191

o i=ﬂ+ﬂ=O.8726+0.2199:1.0925 > minﬁ
s

S A

120%10° *300

J?)OO =0.4908 mm* / mm

N

C2%(b,+h)  2%(200+450)

8

. . 7 *10° >
Etriye cap1 ¢10 segilirse A, = =78.54 mm
s=71 mm<§:250 mm, U
Etriye ¢10/7 cm
4)Boyuna Donati (Burulma)
A " 191
A, =—0’Ueﬁ —0.8726*1300* 121 — 503 6
’ s Y 365
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Somu 2 ) ) o
ekil 6. everilen konsol kirise P;=120k
A Sekil6.11°d lenk lkirise P4=120kN

luk tekil kuvvete=13 cm eksantrisite ile etki
etmektedir. Kirigin kesme, burulma ve egilmeye

/ Pa gore tasarimum yapimz. Malzeme C25, 5420,

T

: etriyeler S220 ve paspay1=40 mm.
500 : 1.75m
v Sekil 6.11
|.¢—}|
300mm
V, =120 kN

M, =120*1.75=210 kNm
T, =120%0.13=15.6 kNm

1)Catlama Kontrolii

o V. =065f,(bd)=065%12%300%460)*10" =107.64 kN
e T,=135%,

S =%xfy,. =%3oo2 500 =15*10° mm’

T,=135%15%10°*1.2%10" = 24.3 kNm

T 2 V 2
Lo | L1 ] 2
(TJ [Vj v

156) ( 120 Y 3 : ) .
+ =1.65 > 1 oldugundan kesit ¢atlamistir. Govde donatisi gereklidir.
243 107.64

2)Govde Ezilme Kontrolii

T= L+i <7, =022%f,
1.358 b,d

o 15.6*10° . 120000
1.35*15%10°  300*460

<z, =022%17

1.64 < 3.74 Boyutlar yeterli
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3)Govde Donatisi (Kesme+Burulma)

A .

N S S S
° AOt — Td

S 2Aefywd

A, =b, *h, =(300-2%40)*(500 -2 *40) = 92400 mm’

4, 156*10°

= —0.442 mm® /| mm
s 2%92400*191

A, V.-V, (120-0.8*107.64)10’

= =0.193 mm* / mm
s fywdd(n) 191*460%*2

. mini:O.ISE 1+1.3L b,
S Vd*blv

ywd

sk 6
mini=0.15£ 1+l.3& 300 =0.4416 mm* / mm
s 191 120*10° *300

o A A 44710193-0.635> min e
S S S S

*] 2
7*10 =78.54 mm*

Etriye cap1 ¢10 segilirse A, =

3 *
U, _2%bth) _2 (20(;+450):162.5 mm, 300 mm

s=123 mm<i=250 mm, —=
2 8

Etriye ¢10/12 cm
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4)Boyuna Donati (Burulma)

A .
A, =—U, M =0.442*1280 *% =296.05 mm’*

N vd

5)Boyuna Donati (Egilme)

M, =210 kNm
jd =0.86*d
4. b,d*> 300%*460
K, = 95=291 mm* | kN , K=—"—= — =302 mm* | kN
o M, 210*10
K > K, oldugundan tek donatili
* 6
A = My 2107107 _ 454
© fu*J*d  365%0.86*460
A :l*ﬁ*bw *d :1*2*300*460:453.69 mm’
Y 365
As > A‘min
6)Boyuna Donati Se¢imi
Ustte 1454 + 296.05 =1602 mm*

Secgilen Donati
7418 Diiz = 1781 mm®

296.05

Altta 0+ =148 mm?

Mevcut Donati

2412 Montaj = 226 mm®
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Soru 3

Sekilde verilen kiris;

V=250 kN kesme kuvveti, M;=380 kNm egilme momenti ve T¢=50 kNm
burulma momentine maruzdur. Kirisin boyutlarin1 belirleyerek (by,h)
tasarimini yapiniz. Malzeme C25,S420 ve paspayi=40 mm. (Beton katkis1 %50
alinacaktir.)

vV, =250 kN
M, =380 kNm
T, =50 kNm

1)Boyutlandirma
Egilmeye gore boyutlandir

495

K, =291 mm®/ kN

d
K, *M,=b_d’
291%380*10°=b_d’
b,d’> =110647*10° mm’

b, =400 mm segelirse d=526 mm

Kesmeye gore boyutlandirma

0.9*V, 0.9%250*10°
S 1.1

b, *d > 204545

b,*d >

b, =400 mm segelirse d > 511 mm

Egilme ve Kesmeye gére b, =400 mm h =600 mm segilmistir.

Bu boyutlar burulmaya gore de kontrol edilecektir.
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2)Catlama Kontrolii

o V, =0.65f,(bd)=0.65%1.1%(400%560)*10" =160.2 kN
. T,=1355,

S =%x.2yi =%4002 *600=32*10° mm’

T.=1.35%32*10°*1.1*10"° = 47.52 kNm

T 2 V 2
72 I L

2 2
50 + 250 =3.54 > 1 oldugundan kesit ¢atlamistir. Gévde donatisi gereklidir.
47.52 160.2

3)Govde Ezilme Kontroli

LV
r=| —L-+—L < g =022%f
(1.355 bwd] o Je

<7 =022%17

max

e 50*10° N 250000
1.35%32*10°  400*560

2.27<3.74 Boyutlar yeterli

4)Govde Donatisi (Kesme+Burulma)

S S S S
. AT
s 2Aefywd

A, =b, *h, =(400—2*40)* (600 —2*40) = 166400 mm’

4, 50*10°

= —0.787 mm* / mm
s 2*166400*191

A, V,—0.5V,  (250-0.5%0.8*160.2)10°

= = =0.869 mm* | mm
s fywdd(n) 191*560*2
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. minizo.ISQ 1+1.3 L b,
s V,*b,

ywd

E3 6
mini =0 15£[l+1 3&j400 =0.570 mm* | mm

s 191 7 250%10° *400
o« A_A A _ 0.787 +0.869 =1.656 > min o
S S S S

T*12°

Etriye cap1 @12 segilirse A, = =113.09 mm’

s =683 mm <%:280 mm, (;“ =210 mm, 300 mm

Etriye ¢12/6.5 cm

5)Boyuna Donati (Burulma)

= iue St _ 0.787 *1680 *% =691.5 mm’

s L

A

sl

6)Boyuna Donati (Egilme)

M, =380 kNm
jd =0.86*d
2 %k 2
K, = 4.95 =291 mm* kN , K= bd = 400 56(2 =330 mm® / kN
o M, 380%*10

K > K, oldugundan tek donatil

%k 6
A = M, __ 380710 =2162 mm’

S fu*i*d  365%0.86%560

A =0.8*&*bw*d=0.8*%*400*560=675 mm’

min
yd

A, > Ay,
7)Boyuna Donati Segimi

691.5

Ustte 2162+ =2508 mm’

691.5

Altta 0+ =346 mm*
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Soru4 . 650mm
_A_l l ™
I 120
— V4=150kN, T4=35.4kNm
h=500 7 Malzeme C25, $420, paspay1=40 mm.
d
Vi
[e—— Sekil 6.13
300 mm

Sekil 6.13°te verilen burulma ve kesmeye maruz kiris kesitinin boyutlarini kontrol
ederek donat1 hesabin1 yapiniz.

1)Catlama Kontrolii

o V, =065f,(bd)=0.65%1.2%(300%460)*10° =107.64 kN
o T,=1355,

S =§foyl. :%(3002 *500+120% *350) =16.68*10° mm’

T, =1.35%18.18*10°*1.2*107° =27.02 kNm

Y (v, Y
[ ] 4 —I——d =
(TJ [Vj v

354 (150 Y ; _ ) .
+ =3.66 > 1 oldugundan kesit ¢atlamistir. Govde donatisi gereklidir.
27.02 107.64

2)Govde Ezilme Kontrolii

T
TZ(—d-l- Va js T =022%f

1355 bd
* 6
_ 35.4*10 - 150000 <7 =022%17
1.35%16.68*10° 300*460
2.66< 3.74 Boyutlar yeterli
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3)Govde Donatisi (Kesme+Burulma)

A .

N S S S
° AOt — Td

S 2Aefywd

A, =b, *h, =(300-2%40)*(500 -2 *40) = 92400 mm’

4, 354*10°

= —0.52 mm*/mm
s 2%92400*365

4, V,~V. (150—0.8*107.64)10°

= = =0.19 mm* / mm
s fywdd(n) 365*460*2

o minizo.ISQ 1+1.3L b,
S ywd V:i*bw

35.4*10°
150*10° *300

mini=0.15£(1+1.3

300=0.3 mm* / mm
s 365

. i=ﬂ+AOV=0.52+0.19:0.712mini
s s s s

7*10°

Etriye ¢ap1 #10 segilirse A, = =78.54 mm®

s=110.6 mm<%=230 mm, l;e ==160 mm, 300 mm

Etriye ¢10/11 cm

4)Boyuna Donati (Burulma)

A ,,
A4y :_OIUL)& =0.52*1280 *% = 665.6 mm*

N vd
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Sorud

Vi=65.24 kN V,=98 26 kN 4l 10mn A
- _ - — A
P=30kN/m T b= 1%0
R R IR R B 250 250
l 5.45 2132 kNm < L
42kNm|< 21 >
T=20kNm Sekil 6.14 rr ¥
K

Sekil 6.14 te verilen (1-2) kirisi siirekli bir kirisin elemant olup, kiriste bulunan kesme
kuvveti ve moment degerleri kirigin uclarinda verilmektedir. Kirigin kesme, burulma ve
e&ilme tasartmini yapiniz. Malzeme C20, S420, Etriyeler $220, paspay1=35 mm.

1)Catlama Kontrolii

o V. =065f,(bd)=0.65*%1*(250*415)*10" = 67.44 kN
o T =1355,

S =§in2y,. =%(2502 *450+110% *250 +110% *250) =11.39*10° mm’

T,=135%11.39*10°*1*10"° =15.38 kNm

T 2 V 2
[ ] ot + —d =
(TJ [VJ v

V,=V—-d*P,=98.26-30%0.415=85.81 kN

20 Y (8581 3 . . .
+ =331 > 1 oldugundan kesit ¢atlamistir. Gévde donatisi gereklidir.
15.38 67.44

2)Govde Ezilme Kontrolii

T= L+i < 7,.,=022*%f,
1358 b,d

_( 20%10° 85810

+ <7, =022%13
1.35*11.39*10° 250*415J ™

2.13< 2.86 Boyutlar yeterli
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3)Govde Donatisi (Kesme+Burulma)

A, A A .
00 T > min 2
N S S S

4, T,
s 2Ae~fywd

Ay V,=V,  (85.81-0.8*67.44)10’

A =b, *h, =(250—2%35)*(450 — 2*35) = 68400 mm’

4, 20*10°

= =0.765 mm* | mm
s 2%68400*191

=0.2 mm* /| mm

s fradn) 191%415%2

mini=0.15@ 1+1.3L b,
S I/d *bﬂ)

ywd

* 6
mini=0.15L 1+1.3 20 130 250=0.43 mm* / mm
s 191 85.81*10° *250

é=ﬂ+ﬂ= 0.765+0.2=0.965 = mini
s s s s

7*10°

Etriye ¢ap1 ¢10 segilirse A, = =78.54 mm’

s=81.4 mm <%= 207.5 mm, (ge =140 mm, 300 mm

Etriye ¢10/8 cm

4)Boyuna Donati (Burulma)

A4

f:vwd 1 9 1

A, =200, 2 2 0.765% 1120 —— = 448.35 mm”
| 365

N

yd
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5)Egilme Donatisi

V=654 kN /,=98.26 kN
P4=30KkN/m T
(J 1 1 1 §
S(D) 545 2132 kNm
42kNm]e 22200 kf
T&=20kNm Sekil 6.14
65.24 kN
I 3275 m |
—210m -
98.26 kN
132 kNm
42 KNm

NS

28.95 kKNm

Agikhik
Mg =(+)28.95 kN.m

jd =0,9%d =0,9%*415=373.5 mm’

]d=d—7=415—7=360mm Buylk olan alinir jd =373.5 mm
2 * 2
K, = 4.95 =380 mm’/kN K= bod” _ 250 4153 =1487 mm’ | kN
S M, 28.95*10
K > K, oldugundan tek donatili
* 6
A = M, 2895710 =212.36 mm’

Y fu*j*d 365%373.5
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Ao =O.8”‘&"‘bw *d =0,8*%*250*415 =227.4 mm’

yd

As <A‘min

Sol Mesnet
Mq=(-)42 kN.m
jd=0.86*d

) b d2 * 2
K,=495=380 mm* kN K=-x _ 250 4135 =1025 mm’ / kN

wd M, 42%*10

K > K, oldugundan tek donatil

M *10°

A, = ) 42710 =322.4 mm’

T fa*j*d 365%0.86*415
A =1*&*bw*d=1*%*250*415=284mm2

yd

As > ‘Amin
Sag Mesnet

Me=(-)132 kN.m

jd =0.86*d
. b,d’ *415

K,=495=380 mm* kN, K=— _2%0 4153 =326 mm’ | kN
fu M, 132*10

K < K, oldugundan cift donatili

b, *d>  250%415°
K, 380

M 10° =113.3 kN.m

1

* 6
A, = ]g{* = ”*3‘3 lf =869.74 mm*
fa¥j*d 365%0.86%415

M,=M,_ -M, =132-1133=18.7 kN.m

max

M 7%10°
4, = 2 = 187710 =134.8 mm?
fyd*(d—d’) 365*(415-35)

A=A, + A, =869.74+134.8 =1004.54 mm’

A'=A4,=134.8 mm
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6) Toplam Donati ve Donati Segimi

Gerekli Donatilar (mm?)

Sol Mesnet Acikhk Sag Mesnet
Burulma 224.175 224.175 224.175
Ustte Egilme 322.4 0 1004.54
Toplam 546.575 224.175 1228.715
Burulma 224.175 224.175 224.175
Altta Egilme 0 227.4 134.8
Toplam 224.175 451.575 358.975

Secilen Donati

Altta tiim kirig boyunca 3¢14 Diiz = 462 mm’

Ustte tim kirig boyunca 3418 Diiz = 763 mm’

ilave olarak sag mesnette 2418 Diiz = 509 mm’
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