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1) Sekilde verilen kirisin

a) Dengeli donati alanini (Asb) hesaplayiniz. 200 \ /

b) As=2900 mm? olduguna gore kirisin egilme momenti kapasitesini T
belirleyiniz. Malzeme C20, S420, Pas pay=35 mm.
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b) A=2900 mm* olduguna gére kirisin egilme momenti kapasitesini belirleyiniz. Malzeme C20.
S420.

Denge Denklemi
k.c=200mm (kabuledelim)

300)*200
(500 + {2)0) 200}}10%884 .

F =4 f,, =2900%365*107 =1058.5 kN

F. < F, olduguna gore k,c >200mm olmalidir.
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F =085f,4_=0.85 *13*H
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kc=252.6 mm



Agirhk merkezinin yeri

100 * ke =200
Poo*zoo*f?o] 2*[1002200][2?0]+300*(k1c—200)*{(102 hzooﬂ
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x=113.9 mm

M,=Af,*(d-x)
M, =[2900*365*(665-113.9) [10°°
M _ =583.4 kNm



2) Sekilde verilen

a) Cift donatili kesitin (4, = 1527 mm?, Al =509 mm?) basin¢ donatisinmn akip akmadigmi ve denge

alt1 olup olmadigini kontrol ediniz.
b) Kirise iki noktadan uygulanan Pa tasarim tekil yiikiiniin 80 kN olmasi durumunda kirisin gecebilecegi
maksimum aciklik degerinin hesaplayiniz. Malzeme C20, S420
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a) Gift donatil kesitin (4 = 1527 mm-, 4! =509 mm-) basim¢ donatisinin akip akmadigini ve denge

alt1 olup olmadigini kontrol ediniz.

Basin¢ Donatisinin Kontrolii

A4 1527

p= = 0.0070
bd 350%620
pro 39 0023
bd 350%620
| 365
a=(p-p" S _ (0.0070 —0.0023)—==0.132
£ 13
' < 3
0.0038, & 0.003%2%10° 2L
a. =085k d_ _0.85%0.85 _620__ 089
0.003E, - £, 0.003*2*10° —365

a>a, oldugundan basmg donatist akmustir.



Denge Durumu
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Denge Denklemi

S F=0

F,—F,=0

0.85f kb, — Ay /i =0
0.85*13%327.7*%350= A4, *365
A, =3472 mm’

4, 3472
bd 350%620

p=p—p'=0.0070—0.0023 =0.0047

=0.016

Py =

2, >p, oldugundan kiris denge altidir.



b) Kirse iki noktadan uygulanan P4 tasarim tekil yiikiiniin 80 kN olmas: durumunda kirisin gegebilecegi
maksimum aciklik degerinin hesaplaymiz.

Denge Denklemi
ZF =0
F +F'-F =0

0.85f kb, +A ' f,—A.f,,=0
0.85%13%kc™350+509*%365-1527%365=0
kc=96.1 mm
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M, = {0.85 *13%96.1*%350 *(620 ?] +509*365* (62030)}10‘6

M, =322.1kNm

Lk _yp =322.1 kv

#
071 =322.1

L=12.1m
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| 20 kN/m ‘ |
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ot
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+ +
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500 mm
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Sekilde verilen ¢ikmal kirigin efilme tasanmini vapimz. Donativi cap ve adet olarak segerek kirig
lizerinde gosteriniz. (Paspayi 30 mm, mesnet genislifi a=30 cm ve betonun kesmeve katkisi %350

alinacaktir)



Acikhk

M, =(+)135.7 kN.m

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

h
jd =d — —"f 4?6—@—405 num Blylk olan alinir jd = 423 mm
405 ] b d’ _ 250*470° 2 1 L
E. = — 380 “ kN ) K= =407 mm~ | kN
e o M, 135.7*10°
K > K, oldugundan tek donatili
M ® .
A = s _135.7410° =879 mm"
© o fatitd  365%423
1 5
!]E*f”d *b *d=0.8%*—*250%470=258mm" < 4_
foa 365 i

Secilen Donati

3414 Diiz + 3¢14 Pilye =924 mm”



Mesnet

M =(-)125.3 kN.m

* 21 %
M,=m-2 r‘T=125_3—1"1'2 03 1131 kN *m
jd=0.86*d
4.95 : bd*  250*470° _—
K, = =380 VRN, K=——= _ =488 mm” /[ kN
T o M, 113.1%10

K = K, oldugundan tek donatuli

y M,  113.1*10°

= = =767 mm”
) f;_u,*j*ff 365%423

Mewvcut Donati
2414 Montaj + 3¢14 Pilye = 770 mm°

laveye gerek yok



Konsol

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

80 kN/m

iiHHHHHA_Hl
2853 kN + | %H:\ .

Sekilde verilen kirigin egilme tasarimini yapmiz. Malzeme C20, §420. fug=1.0 N/mm? paspay=40 mm.
=0.5V.. mesnet genisligi, a=30 cm alinacaktir.



Acikhik

Mz ={+)179.2 kN.m

_bd* 300*510°

. 405 . _ _ _ 2 AT
K, = D =380 mm” / kN ’ K M, 1702+10° 435 nmr [ kN
K » K, oldugundan tek donatili
M 79.2%10° .
M TP 50
fa®¥J*d 365%0.86*510
Joua 1 2
A =¢].3*—‘*EJH.*d=ﬂ.3*ﬁ*3ﬂﬂ*5lﬂ=335 mm
yd

Secilen Donati

Altta 3¢18 Diiz + 3¢18 Pilyve = 1527 mm "~



Sol Mesnet

Hesaplanan moment degerleri mesnet ortasina aittir.

o YQE IR
41-{;:41{—} H=329-2—*8d'3 D'4=291_2 KN *m
) 3 3
4.05 bd  300%510° 2 s
= 7 N K=2X_= — =268 mum /KN
K, ) 380 mm* kN ' M,  2012*10

K < K, oldugundan ¢ift donatil

b *d* 300%510°
M == = =204.9 kN.m
K 380

M, 204.9%10° 1
A, = L= = 1280 mm’
fia*j*d 365%0.86*510




M,=M_,_-M,=2912-2049=863 kN.m

M, 26.3%10° 1
42 = T = 538.7 mm’
T fa*d-d)  365%(510-40)
A: = A:1+ A:: = 1819 mm °*

A'=4 ,=539mm"’

I

Mewvcut Donati
Ustte 2414 Montaj + 3418 Pilye = 1071 mm° (llave Gerekli)
Altta 3416 = 603 mm ~ (Yeterli)

llave Donati

Ustte 3418 = 763 mm " (toplam 1835)
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Altta 2618 Pilye =308 mm * ( —603=314)




Sag Mesnet

Hesaplanan moment degerleri mesnet ortasina aittir.

5o » /
M,=M-C%-576-29"00 _ 445 i
4.95 bd  300%510° 2 s
-7 N, K="= —=1742 mmr /N
K, I» =380 mm* kN M, #4810
K > K, oldugundan tek donatili
M 44.8%10° : :
A = = =280mm°~ < A4__ =335mm’

fia*j*d 365%0.86%510

Mewvcut Donati

2¢14Montaj+ 3918 Pilve = 1071 mm* (Yeterli)



Konsol

Konsolda meydana gelen moment mesnettekinden az oldugundan, acikliktan gelen 3618 pilve ve 2¢14 monta

donatisinin mesnetten sonra devam ettirilmesi yeterli olacaktir.
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Soru 3
paz= 43 kN/m
Pd1= 36 kN,l'rm Pdi= 36 kN,-"m

Y Y i Y Y Y Ij'z[}

6s5m K0l 4 K102 A kKol o A

91.3 R 142.7 \ 140.4 \
(Va) — = 250
— 191.3
\ 140.4 \142-? N Malzeme C20, 5420 Etriveler S220

167.3

(Ma) / S\ Mesnet genisligi, a=40 cm
S~ T N7

115.7 kNm 115.7 Beton katkis: %050 V.

fﬂ Paspayi=40 mm , fz¢=1 N/mm?

Sekilde verilen siirekli kirigin egilme donatisini hesaplayiniz ve donatiy1 detaylandirimiz.



Acikhik
K101 KiRisi
Ma =(+)115.7 kN.m

h,
= =400 mm

Jad=09*%d=09%460 =414 mm jad =d—-

I

4.95
o

b 250%460°
K=2"=

= = _ =457 mmt® | kN
M, 115.7*10°

K = =380 mm /KN

K > K, oldugundan tek donatili

M,  1157*10°

4 = f___ =765 mm’
T fu*i*d  365*414
Ay =ﬂ.3*&*@.*d=ﬂ.3*i* 250%460 =252 mm” < 4,
| fa 365

Secilen Donati

2014 Diiz + 2¢14 Pilye = 616 mm °



K102 KiRisi

b, d 75ﬂ*44'5ﬂ‘
K= M. = 30.6*10 =888 man’ [ kN E = K, oldugundan tek donatil

M,  596*10°
T fa*i*d  365%414

=394 mm’ > 4

Secilen Donat

2¢14 Diiz + 2¢14 Pilye = 616 mm°



Mesnet
K101 ve K102 ORTAK MESMNET

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

jd =0.86*d

; bd*  250%460° : s
o2 RN K="= _=356 nwi’ /KN
K = I 380 mm- S EN ’ M‘rﬁ 148 6*10°

K = K, oldugundan cift donatili
b *d* 250*460°

M= & _ 2 ~1389kN.m

K, 380

M 138.9*10° ;
A, 1 =962 mm"*

T f.*j*d 365*086*460



M,=M__-M,=148.6-138.9=9.7 kNm

..1:{: _ 07 ﬂl[jﬁ
S ™ d—d’) 365 *(460—40)

=67 mm-

J‘.I.'I —_—
-l

A =d4,+4,=1029 mm"
A '=4,=07 mm
Mewvcout Donati
Ustte  4¢14 Pilye + 2 ¢12 Montaj = 8§42 mm
Altta 2414 = 308 mm’
llave Donat
Ustte 1¢18 Pilye = 254 mm~ (Toplam 1096)

_ . 1096
Altta 1418 Pilye= 254 mm’* (——-308 = 240)
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