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Soru 1

pa1i=45 kN/m

HEEN

Pd1— 45 kN/m

L

-\

Sm

L
K101 A

™

84.96 kNm

46.88

84.96

Sekil 5.26

250

Malzeme C20, S420
Etriyeler S220
Paspay1=40 mm
fctdzl 1\UI’I'11’1'12

Sekilde5.26°da verilen siirekli kirigin egilme ve kesme donatisin1 hesaplayimiz. K101 ve
K102 kirisleri i¢cin 2018 TBDY’ye gore siklastirma bdlgesi etriye hesabini yapiniz ve donatiy1
detaylandiriniz. Diyagramlarda verilen moment ve kesme kuvveti degerleri kolon yiiziine aittir.
Beton kesme dayanimi katkis1 0.5V alinacaktir. Yiik katsayilar ile carpilmis diisey yiikler ve
deprem yiiklerinin ortak etkisi altinda hesaplanan kesme kuvveti K101 V;=98.5 kN ; K102

V=118 kN
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Egilme Donatisi
Acikhk
K101 KiRiSi
Mg =(+)84.96 kN.m

jd =0,9%d =0,9%460 =414 mm

. h, 110 N .
jd:d—?:460—72405mm Blayik olan alinir jd =414 mm
) b d* 250%*460° )
K, :4'95:380 mm~ | kN , K="= - =623 mm” | kN
B M, 84.96*10

K > K, oldugundan tek donatili
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M 84.96 *%10° i
4 = d = — 562 mm-
T fua¥i*d  365%414
/. 1

A :O.S*ﬂ*bw*dzo.s*%*zso*%ozzsz mm”® < A4,

vd
Secilen Donati

2414 Diiz + 2¢14 Pilye =616 mm”~
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K102 KIRISI

Mg =(+)46.88 kN.m

jd =414 mm
. b .d* 250%460° 5
K, :4'95:380 mm- | kN , K="= -=1128 mm* / kN
N M, 46.88%10

K > K, oldugundan tek donatili

4o M, ~ 48.88*10°

_ =310 mm~ > 4__
" fa*j*d  365%414 i

Secilen Donati

2414 Diiz + 2¢14 Pilye =616 mm*
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Mesnet
K101 ve K102 ORTAK MESNET

Mqg=(-)125 kN.m

jd =0.86*d
2 b d* 250*460° 2
K, :4'95:380 mm~ | kN , K="= — =423 mm” | kN
Y M, 125*10
K > K, oldugundan tek donatili
o 6
4 - M, 125*10 266 mm?

T fa*i*d  365%0.86*460
Mevcut Donati
4414 Pilye + 2412 Montaj = 842 mm*

llave Donati

1412 113 mm”



955 mm? 955 mm?

|

|

I

I

214 2914
I
Bv— 2d14 — 2"’141
mm

/////;’ 1¢16 508.9 mm? I

TBDY 2018 (7.4.2.3)
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Kesme Tasarimi
TS500

K101 KiRiSi
Pg=45 kN/m

V=137.5 kN

e V,=V-P,*d=1375-45%0.46
V,=116.8 kN

e V., =065%f%b *d=0.65%1%*250%460%10"
V., =T74.75 kN

o V. =08%F, =59.80 kN
o V. =022%f *b *d=022%13*250*460

V. =328.90 kN

V.. >V,>V_ oldugundan etriye hesab: gerektirir.
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A, V,—05*V  (116.8—0.5%59.80)*10’

s Joa " d 191*460
(iJ = 0.3£bﬂ, =0.39
S wmin ywd
A.FH' A.FH'
L :} _— =
S ( S Jmin
. . r*g )
Etniye ¢ap1 ¢8 secilirse A, = =50.27 mm”

A =2*A,=100.53 mm’
d
s =102mm < — = 230mm

Etnye ¢8/10 cm

=0.9891
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K102 KiRisi
P4=55 kN/m
V=137.5 kN
e V,=V-P,*d=137.5-55%0.46
V,=112.2 kN

e V. =7475kN
e V. =08*V_ =59.80 kN
e V. =32890 N

V.. >V,>V_oldugundan etnye hesabi gerektirir.
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SW

S fioad 191* 460

A:rw A:rw
LU N L
o S min

Etniye cap1 ¢8 secilirse A, =

—0.5% 2-0.5*%59.80)*10°
A, _V,—05*V _(1122-0.5*59.80)*10 09367

s 83 )
TS 5027 mm’

A =2%A,=100.53 mm”
d
s=107mm < E = 230mm

Etriye ¢8/10 cm
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2412

112

.

2414

TDY 2018

2¢14

4

2014 |

11

TBDY 2018 (7.4.2.3)

K101 KIRi3! Deprem hareketi soldan saga

As 1 Asl
A A

A, =2414=308 mm’

A, =3412+ 4414 =955 mm’

M, =A,* f,*0.86*d =308%365*0.86*460*10™°
M,=445kNm — M, =14*M, =623kN.m
M,=4,%f,%086%d=955%365%0.86*460*10"

M,=1379kN.m — M, =14*M, =193.1kN.m

M,
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62.3 kKN.m 45/1.5=30kN/m

[snsnsnsney)

T n=tm T 193.1 kN.m
< >
Ve

. :Pd*Ln +(Mp1+MpE)
) 2 L
*
v = 02‘5 (62.3+193. D—lZﬁ.UﬁkN

V, =V, =51.8kN

V, 985
2

4995 kN[Yﬂk katsayilari ile ¢arpilms diisey yiikler ve deprem j

yiiklerinin ortak etkisi altinda hesaplanan kesmekuvveti

V,-Vy > % oldugundan V_= 0 alimacaktir.

15/93



‘Jlec :\re o (g +Q)d
V'_=126.06—30%0.460 =112.26 kN
V'_<V,=116.8 kN

SWo__ a

s f. *d  191%460

A V. 8*10°
- 116.8*10 133

:}:S? ,
& =50.27 mm~

Etriye capr ¢8 secilirse A, =

A =2%A, =100.53 mm’

s =T75.6mm <150mm, 8*@12=96 mm ve g = ? =115 mm

Etriye ¢8/7.5 cm
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2412 112

| \ 2414 / 2¢14

2014 2014 |

1$16 |
TDY 2018 /

c . TBDY 2018 (7.4.2.3)
K102 KIRISI

4

Deprem hareketi sagdan sola

MF(
A-s 1 Asj >
A A S Mp

A, =312+ 4414 =955 mm’

A, =2¢14+1¢16=508.9 mm’
M,=A4,%*f,%086%d=955%365 *0.86%460*10°

M,=1379kNm — M, =14%M,=193.1kN.m

7

M, =4,%f,%0.86%d=508.9%365%0.86*460*10"°

M, =8544kNm — M, =14%M, =119.6 kN.m 19/93



193.1kN.m 55/1.5=36.67 kN/m

gunnnn
b

Lh=5m 119.6 KN.m
V. [€
v :sz‘ *L +(Mp1 —I—Mpz)
2 L,
%*
v :36.67 5 N (193.1+119.6) 15422 N
2 5
V,=Vy =62.5kN
VvV, 118 SO LN Yiike katsayilart ile ¢arpilmis diisey yiikler ve deprem
2 2 yiiklermin ortak etkisi altinda hesaplanan kesmekuvveti
v

V, =V > ?‘i oldugundan V_= 0 alinacakfir.
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Vlec :Ve _ (g -|-q)d
' =154.22-36.67%0.460=137.15 kN
V' >V,=112.2kN

S =

A A% 15*10°
, - 137.15*10 156

s f..*d  191*460

gl
7”8 =50.27 mm’

Etriye capt ¢8 secilirse A, =

A =2%A,=100.53 mm’

s =644 mm

Etriye ¢8/6 cm

Eger etriye ¢10 secilseydi ¢10/9.5 cm
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A 32kNm
ISR,
< 58mA }I{B 58m ?

MWNm) 9 756  -13456 756 0.0
VEN) 696 116 69.6
Sekil 5.27

Y
h=500
AN
<« A-AKesit
300

Sekil 5.27°de verilen kirisin egilme ve kesme tasarimini Yyaparak, Tiirk Deprem
Yonetmeligine gore sarilma bolgesi etriye hesabin1 yapiniz. Malzeme C25, S420, etriyeler S220,
mesnet genigligi, a=40 cm, paspay1i=40 mm ve f,=1.2 N/mm?. Beton kesme kuvveti katkisi
0.5V, alinacaktir. Yiik katsayilar: ile carpilmis diisey yiikler ve deprem yiiklerinin ortak

etkisi altinda hesaplanan kesme kuvveti V =72.4 kN
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Egilme Donatisi
Acikhk glime Donatis

Mg =(+)75,6 kN.m|

Jjd=0,9%d =0,9%460 =414 mm

_ h, 120 - :
jd = d—? =460 — =400 mm Blyik olan alinir jd =414 mm
95 ) b,d> 300*460 )
K, = 95 _ 291 mm” kN K=——= — =840 mm” [ kN
S o M, 75.6%10

o

K > K, oldugundan tek donatili

% 6
- M, _756*10° _ o
fo*j*d 365%414

A =0.8*ﬁ*bw *dzo.s*%*soo*amo =363 mm’

yd

A >4,

Secilen Donati
2414 Diiz + 2¢14 Pilye = 616 mm”’
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Mesnet
Verilen moment degerleri mesnet ortasina ait oldugundan kolon yiizi momentleri elde edilmeli.
Orta Mesnet

% %
V*a :134_56_% —119.09 kN *m

M,=M -

jd=0.86%d

b, d*  300%*460°

= —533 mm* / kN
119.09*10°

.95 )
:49 =291 mm~ |/ kN , K

Kﬁ'
fcd M

K > K, oldugundan tek donatili

% 6
4 = M,  119.09*10 895 mm?

©fu*j*d 365%0.86*460

AS :} ‘4rru'n
Mevcut Donati

4414 Pilye + 2 12 Montaj = 842 mm”

Yeterli



842 mm?2

533.7 mm? T2 533.7 mm?
\ / !
\ 2014 / 2014 |
2014
2014
¢ / 1¢12
308 mm?2 120 ; 308 mm?
mm

TBDY 2018 (7.4.2.3)

25/93



Kesme Tasarimi
TS500

P4=32 kN/m

V=116 kN

e V,=V-P, *(d+§):116—32*(0.46 +%)

V, =94.88 kN
o V. =0.65%f,%b *d=0.65*%1.2%300*460%10"
V. =107.64 kN

o V. =08%F, =86.11kN
o V. =022%f %b *d=022%17*300%460%107

V. =516.12 kN

max

V. >V, oldugundan etriye hesabi gerektirmez minimum etriye konur.
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[Am. ] ~03 .f::m‘ bw :03%300 =0.565

) 1w

T *8?

Etriye cap1 ¢8 secilirse A, = =50.27 mm’

A, =2%A,=100.53 mm’
d
.921?8unn¢3542230Hnn

Etriye ¢8/17 cm
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533.7mm2 | 2012 | 842mm? | | 533.7mm? |
\ / !
\ 214 / 2014 I
|
2014
2014
308 mm? ¢ //////;, 1012 [ 150 mm2 308 mm?
TDY 2018 TBDY 2018 (7.4.2.3)

Deprem hareketi soldan saga

;Es.?

M,
As]
A

A, =2414 =308 mm’

A, =212+ 4¢14 =842 mm’

A

M, =4,*f,*0.86*d=308%365%0.86*460*10°

M,=45Nm —> M, =14*M, =623kN.m

i

M,=4,*f,*0.86*d =842*365*0.86*460 *10°°

M, =121.58 kN.m  — M, =14*M, =170.2 kN.m

)Mp.’!

30/93



62.3 kN.m 32/1.5=21.33kN/m

[snsnsnaney)

T Ln=5.8-2(0.4/2)=5.4m T 170.2 kN.m
< >
Ve

__fgﬂiin_¥(ﬂ4;l+_ﬂ4;2)

,T/g_
2 L
%5
- 21.3:; 5.4 +(62.3;1170.2) 100,65 1N

V, =Vy =4001kN

vV, 724
2 2

362 kN Yiike katsayilar: ile ¢arpilmus diisey yiikler ve deprem
T yiiklerinin ortak etkisi altinda hesaplanan kesmekuvveti
V,=Vy > % oldugundan V_= 0 alinacaktir.
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V' =V —(g+q)d
V' _=100.65—-21.33%0.460=90.84 kN
V' _<V,=94.88 kN

% 3
Ay _ Vo _9488%10° |

s f.*d 191*460

g2
Etriye cap1 ¢8 segilirse A, = a 48 =50.27 mm’

A =2%A,=100.53 mm’

s=93.1mm <150mm, 8* @12 =96 mm ve % = % =115 mm

Etriye ¢8/9 cm
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Soru 3

Ll Ll L L
K101 K102 K101
Ps=43.5 kN/m P,=23.3 kKN/m
7T 4m < 4.5 m 77 4m <
- = %= o =
Kenar mesnet Aciklik Orta mesnet
K101 M(kN m) 44.7 34.8 60.0
V(kN) 83.18 — 90.82
K102 M(kN m) 16.65 42.3
V(kN) — 52.4
Sekil 5.28

Sekilde verilen ¢ergevenin;

a) Egilmeye gore dikdortgen kesitli kirisin boyutlarini belirleyiniz.
b) Dikdortgen kesitli kiris boyutunu 25x50 cm alarak egilme ve kesme tasarimini yapiniz.

Malzeme C20, S420, etriyeler S220 ve paspayi=30 mm alinacaktir. Verilen tesirler kolon
yliziindeki degerler olup, kesme hesabinda pilyelerin katkis1 dikkate alinmayip beton katkis1 %50
kabul edilecektir. K101 kirisi i¢in ayrica 2018 TBDY’ye gore de kesme hesabi yapilacaktir.
Hesaplanan donatiy1 sematik olarak gosteriniz. Yiik katsayilar ile ¢arpilmis diisey yiikler ve
deprem yiiklerinin ortak etkisi altinda hesaplanan kesme kuvveti K101V =81.45kN 33/93



a) Egilmeye gore On tasarim

.95 )
K :2:380 mm- | kN

I? cd
K, *M,=b_d*
380*60*10°=b_d*
b d* =22800%10°

W

b, =250 mm secelirse d=302 mm
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b)
Egilme Donatisi
Acikhik
K101 KiRisi
Mg =(+)34.8 kN.m

Dikdértgen kesit oldugundan

jd=0,86*d

_ i bd* 250%470°
= 495 =380 mm~ kN , K="=

K —
Y M, 34.8%10°

—1587 mm* | kN

K = K, oldugundan tek donatih

oM, 34.8%10° 36 mm?
© futj*d 365%0.86%470
A :o.s*ﬁ—f“*b“_* d=0.8%—1_ *250% 470 = 258 mm’
S 365
As{“imjn

Secilen Donati

2¢12 Diiz + 2¢12 Pilye = 452 mm’ 35/93



K102 KiRisi
Mg =(+)16.65 kN.m

K102 kirisinin aciklik momenti K101 kirisine gére daha diisiik oldugundan bu kiris icin de
minimum donati yeterli olacaktir.

Secilen Donati

2¢12 Diiz + 2¢12 Pilye = 452 mm’
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Mesnet
K101 ve K102 ORTAK MESNET

Mga=(-)60 kN.m (Blyiik olan moment)

Jjd=0.86%d
. : b,d* 250*470° 1
K, =£=3SU mm~ | kN , K="t = — =920 mnr kN
I M, 60*10
K > K, oldugundan tek donatili
M, 60*10°

=407 mm?

Ar: =
T fatj*d 365%0.86*470

Mevcut Donati
412 Pilye + 2612 Montaj = 679 mm”

Yeterli
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K101 KENAR MESNET

Ma=(-)44.7 kN.m

jd=0.86%d
. : bd* 250*470°
K, = 195 =380 mm*/kN K=——= —=1235
cd M, 447%10
K = K, oldugundan tek donatili
M, 44.7*10°

=303 mm’ > A4 .. =258 mm

-

© fa*j*td 365%0.86%470

Mevcut Donati
2612 Pilye + 2¢12 Montaj = 452 mm°

Yeterli

.
mm~ | kN
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452 mm?2 679 mm?
2412
2d12 2612
2012
226 mm2 2412
//////, 1612
339 mm?

TBDY 2018 (7.4.2.3)
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K101 KiRisi
P4=43.5 kN/m

V=90.82 kN

e V,=V-P,*d=90.82-43.5%047
V,=70.38 kN
* ¥V, =065%f_%Db *d=0.65%1%250%470%10"

V., =76.38 kN

o V. =08%V, =6110kN
o V. =022%f,%b *d=022%13%250%470

V.. =336.05 kN

V.. =V, oldugundan etriye hesab1 gerektirmez minimum etriye konur.

40/93



A, . 1
[_““1 —0.3794 5 —03L 250=0393
. » 191

& 02
Etniye cap1 ¢8 secilirse A, = i 48 =50.27 mm*

A =2%A_ =100.53 mm’

d
s=256mm =—=235mm

e

Etriye ¢8/23.5 cm

41/93



K102 KiRisi
P4=23.3 kN/m

V=52.4 kN (K101 kirisinden diisiik oldugu icin minimum etriye yeterli olacaktir.)

o V,=V-P*d=524-233%047
V, =415 kN

o V, =7638 kN
o V. =08%V, =61.10 kN
o V. =336.05kN

V. =V, oldugundan etriye hesab1 gerektirmez minimum etriye konur.

Etniye ¢8/23.5 cm
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679 mm?2
452 mm?
mm 2412
212 2012
2412
226 mm2 2d12 -
112
TDY 2018 339 mm2
K101 KiRiSi

TBDY 2018 (7.4.2.3)

Deprem hareketi soldan saga

M
As 1 4 :53
A A /M,

A, =2¢12 =226 mm’

A, =2¢12+4¢12=679 mm’

M, =4, % f,,%0.86%d =226%365%0.86*470%10™°
M, =3334kN.m — M, =14%M =46.7 kN.m

M,=4,%f,%086%d=679%365%0.86*% 470%107°

T

M, =100.17 ’=N.m — M, =1.4*%M  =140.2 kN.m 45/93



46.7 kN.m 43.5/1.5 = 29 kN/m

HREENENNE
VAN

T.' In=4m

|""h.

140.2 kN.m

1
A
]

.-FIVE

T3 L

_29%4  (46.7+140.2)

-

i

V.

e

=104.73 kN

V.-V, =46.73kN

V, 8145
2

4073 kN[Y}:’fk katsayilari ile carpilmis diisey yiikler ve deprem J

viiklerinin ortak etkisi altinda hesaplanan kesmekuvveti

v, —Vd}__ > 1'; oldugundan V_= 0 almacaktir.
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V.=V, - (g+9d
V', =104.73-29%0470=91.1 kN
V' >V,=7038 kN

A4, V', 9L1¥10°

1.01

s fo.td 191%470

.
T*g

Etriye cap1 ¢8 secilirse A, = =50.27 mm?*

A_ =2%A_=100.53 mm’
470

d
$=99 mm < 150mm, 8*@12=96 mm ve zz Tzll?.ﬁ min

Etriye ¢8/9.5 cm
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Soru 4 N

!_.,A Pd:?
l R : l Y Y ¥ l Y h=450 m
A A L v
I 54m N |e—>  A-A Kesiti
a 7 Sekil 529 by=250 mm

Sekil 5.29'da verilen kiriste ¢10/14 cm etriye kullanilmasi durumunda kirisin

tagtyabilecegi yiikii (P4) bulunuz. Egilme donatisini hesaplayarak donatiyi detaylandiriniz.
Malzeme C25, $420, Etriyeler $220, f.4=1.2 N/mm? paspayi=35 mm. V.=0.5V,
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Etriye ¢10/14 cm

y 710’

5 =140 mm A =2 —157.08 mm?*

A, V,-05%V,

s Jua'd

V. =065%f,%b, *d=0.65%12%250%415%10"
V. =80.93 kN

V. =0.8%V, =64.74 kN

A, V;—05%V, L, 1s7.08 V,—0.5%64.74) %10’
s froa ¥ d 140 191%* 415
v, =121.31 kN
D %
Ig:V-Pfd:[szf]—g*d
Dok
121.312[% 5'4]—%*0.415

P, =53.09 kN / m 49/93



Egilme Donatisi

—A  P4=53.09 kN/m T
bt o3ie v by h=450 m
A A L2
P 54 m S| _ |< > A-A Kesiti
- Sekil 5.29  by=250 mm

A Bt _53.00%54°

o < =193.51 kN.m

Dikdortgen kesit oldugundan

Jjd=0,86%d
. b,d’ *415°

k=22_201 mm*iv , k=22 -39 4153 =223 mm® | kN
S et M, 193.51*10

K <K, oldugundan gift donatili
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b, *d*  250%415°

M.
'K 291

=147.87 kN.m

M 147.87%10° .
4,= S =1135 mm~
fa*j*d 365%0.86%415

M, =M,__-M,=193.51-147.87 =45.64 kN.m

M, 45.64%10°

N = = = =329 mm°
- f;.d*(d—d') 365% (415 - 35)

A =4+ 4,,=1464 mm

4.'=4,=329 mm*

Secilen Donati

Altta  3¢18 Diiz + 3¢18 Pilye = 1527 mm"

Ustte 2¢16 =402 mm’
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2416

3418

3918
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S0ru ) B (80N =k
{_' ‘ 291(N/II1
: 4
L vy L ll! AN l] h=550 mm
A ':
| b,=300 mm
Sekil 5.30

Sekil 5.30°da verilen kirisin egilme ve kesme tasarimini yaparak, 2018 TBDY’ye
gore siklastirma bolgesi etriye hesabini yapiniz. Malzeme C20, S420, f,,=1.0 N/mm?
paspay1=40 mm. V_=0.5V, mesnet genisligi, a=30 cm alinacaktir. Yiik katsayilari ile
carpilmis diisey yiikler ve deprem yiiklerinin ortak etkisi altinda hesaplanan
kesme kuvveti V=121.54 kN.
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124.24

44.95
i 34.38 .
T (kN)
o \
135.52
34,84
- M (kN.m)
+
245.92
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Coziim

Egilme Donatisi

Acikhk
Mg =(+)245.92 kN.m

Dikdortgen kesit oldugundan

jd=0,86%d
bd 300%510°
_4.95 _ 2 0 R K=Y = =317 mm* kN
K, 7 380 mm*~ [/ kN , M, 245 9 *10°

K < K, oldugundan cift donatil
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_b,*d* 300%510°
K 380

i

M, =204.93 kN.m

M, 204.93*%10°

4, = = =1280 mm”
J‘?_ﬁ, Ti*d  365%0.86%510

M, =M,_-M, =24592-204.93=40.99 kN.m

4 M,  40.99*10°
T f.*(d-dY)  365%(510-40)

— 239 mm?

A4 =A4,+4,=1519 mm’
4'=4,=239 mm’
Secilen Donati
Altta 3418 Dz + 3418 Pilye = 1527 mm’

Ustte 2414 = 308 mm* (Ayni zamanda montaj donatisi olarak kullanilacak)
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Mesnet

Hesaplanan moment degerleri mesnet ortasina aittir.

ES ES
M,=M- ‘: ” :34.84—@=3U.35 JEN *
jd =0.86%d
bd 300%510°
_ 495 _ 2 K="= _ 2571 nmi* /KN
K, 7 380 mm- [ kN , J'VIG, 3035%10° /
K > K, oldugundan tek donatili
M 30.35*%10° )

A = d__— =190 mm"~
f;r‘, *j*d 365%0.86%*510

7 ]- 2
A _gg#Ja *b, *d =08*_*300%510 =335 mm’

d

Mevcut Donati
3618 Pilye + 2414 Montaj= 1071 mm°

llaveye gerek yok
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Konsol

Konsolda meydana gelen moment mesnettekinden az oldugundan, acikliktan gelen 3¢18 pilye ve

2¢14 montaj] donatisinin mesnetten sonra devam ettirilmesi yeterli olacaktir.

1071 mm2 2614 1071 mm?
I I
I |
| 3618 |
763 mm? 3618 763 mm?
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Kesme Tasarimi

TS500
P4=29 kN/m

V=135.52 kN

0.3
. Vd=V—Pd*(d+§}=135.52—29*({}.51+T}

V,=116.38 kN
® ¥V, =065%f _*b *d=065%1%300%510%10""
V, =99.45 kN

® V. =08*V,=79.56 kN
® V. ..=022%f %b *d=022%13%300%510
V. .. =437.58 kN

max

Ve = Vg >V, oldugundan etriye hesabi gerektirir.
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A, V,-05*F (116.38-0.5%79.56) *10° _ 0.412
s fratd 365*510 |

(A—] =U.3£ b, =0.247
5/ min

v

%8

Etriye cap1 ¢8 secilirse A, = =50.27 mm”

A_=2%A_=10053 mm’

w

d
s=244mm < —=255mm
2

e

Etriye ¢8/24 cm
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-
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1071 mm? 2614 1071 mm?
I
| \ /
| 318
763 mm? 3b18 763 mm2
TDY 2018

Deprem hareketi soldan saga

1‘5:5.'!

M,
() Asl
A

A, =3¢18=763 mm’

A, =2414+3¢18=1071 mm”’

M, =4,*f*086*d=763*365%0.86*510*10"

AN Y

M, =1215iNm — M;l =14%* M, =171 N.m

— #
M'E T ‘452

yel

*0.86*d=1071%365%0.86 *510*10°

M,=17146 kNm  — M, =1.4% M, =240.04 kN .m
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80/1.5=53.33 kN

171 kN.m
| 29/1.5 = 19.3 kN/m
(' Y T Y l Yy ¥ v ¥ Y
o 2 2000k
t h-295m hT i
I o v,

P*L (M,+M,) 5333
= + +
2 L 2

n

19.3%59 (171+240.04) 53.33
v, = + +

¢ 2 5.9 2

=153.26 kN

V.-V, =69.67TkN

V, 121.54
2 2

Yiik katsavilari ile ¢carpilnugs diisey yiikler ve deprem

=60.77kN
viiklerinin ortak etkisi altinda hesaplanan kesmekinvefi
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T‘I,T'EE:'&,TE _(g+g)d
V' =153.26-19.3%0.510=143.5 kN
V' >V,=11638 kN

W er

s fo*d 365%510

' % 3
A, V. _1435%10 _

T *§’

Etriye cap1 ¢8 secilirse A, = =50.27 mm”

A_=2%A_=10053 mm’

o

d 510
s=130 mm <150mm, 8*@l4=112 mm ve zz Tzli?.ﬁ mm

Etriye ¢8/11 cm

65/93



Soru 6
40 kN 45kN
35 kN/m | | | _K - 2 _
l l l 1 $120
3m 3m =15m Lo
|e——— >|€ >|€ >| ’
Sekil 5.31 B —>
250

Sekil 5.31°de verilen kirigin boyutlarin1 kontrol ederek tasarimimni yapiniz.
Donat1 detayin1 sematik olarak gosteriniz ve 2018 DY ’ne gore siklagtirma bolgesi
etriye hesabim1 yapmiz. Malzeme C20, S420, etriyeler S220, mesnet genisligi,
a=30 cm ve paspayi= 30 mm. Yiik katsayilar1 ile carpilmis diisey yiikler ve
deprem yiiklerinin ortak etkisi altinda hesaplanan kesme kuvveti V=91 kN.
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107.19

97.5

2.19

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
‘|%
|
164.07
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Egilmeye gore boyut kontrolii

bd* 300%470°
495 2 I K=——= 3
K, = 7 =380 mm*/ kN , M, 16407 107

K < K, oldugundan tek donatili olarak egilme karsi glivensiz.

Kesmeye gore boyut kontrolii

0.9%V, 09%(142.81-35%0.47)*10°
_fc‘m’ 1

117500 =113724 oldugundan kesmeye gére giivenlidir.

bw*d >

337

2
i | kKN
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Cozim

Egilme Donatisi

Acikhk

Mg =(+)164.07 kN.m

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

_ h, 120 . _
jd = d_T =470—- — = 400 mm Biliyiik olan alinir jd =423 mm
bd> 300%470°
K, = 195 _380 mm*/ikN K= = s =337 mni’ | kN
fu M, 16407*10

K < K, oldugundan gift donatili
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b, *d* 300%470°
K, 380

i

M, = =145.03 kN.m

%108
4, - i::fl* 2145.02 10 939 mm?
fo*j*d  365%423

M,=M,__-M,=164.07-145.03=19.03 kN.m|

y M,  19.03*10°
2 fE(d—d)  365%(470-30)

=118 mm?

A =4 +A4_,= 1058 mm 2

A, '= A, = 118 mm?

Secilen Donati

Altta 3416 Diiz + 3416 Pilye = 1206 mm*
Ustte 2¢12 = 226.19 mm* (Ayni zamanda montaj donatisi olarak kullanilacak)
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Mesnet

Hesaplanan moment degerleri mesnet ortasina aittir.

#* *
M =m-L 4 1{}6.88—@:9?.13 N *
jd=0.86%d
b d 300%470°
_495 2 ) kT == _ =569 mmi’ | kN
K, 7 380 mm* |/ kN , M, 97.13*10 /
K > K, oldugundan tek donatili
M, 13*10°
‘ J7.13710 658 mm*

A: - = =
’ j;_ﬁ,*j*a’ 365*%0.86%470

: 1 )
A _ g+t *b, *d=08%_—*300%470=258 mm’

wd

Mevcut Donati

3416 Pilye + 2¢12 Montaj = 829 mm*

llaveye gerek yok 71/93



Konsol

Konsolda meydana gelen moment mesnettekinden az oldugundan, acikliktan gelen 3¢@16 pilye ve

2¢12 montaj donatisinin mesnetten sonra devam ettirilmesi yeterli olacaktir.

829 mm?

2912

829 mm?

3416

36

603 mm?

603 mm?2
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Kesme Tasarimi

TS500
KiRisi
P4=35 kN/m

V=142.81 kN

0.3
s W, =V—Pd*(d+§)=142.81—35*(0.4?+7)

V;,=121.11kN
® V,=065%f_%b *d=065%1*300*%470*10"
v, =7638 kN

* V.=08*%V, =61.10 kN
* V.. =022%f,%b *d=022%13%300%470
Vaw = 336.05 kN

max

Ve = Vg >V, oldugundan etriyve hesabi gerektirir.
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4, V,-05*V  (121.11-0.5*61.10)*10°

c

s f..*d 191*470

[A—”] =0.3£b“_=0.393
S/ min

v

T *8°
4

=50.27 mm~

Etriye cap1 ¢8 secilirse A, =

A_=2%A_=10053 mm’

w

d
s=100mm < —=230mm

)

Etriye ¢8/10 c¢cm

=1.01
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KONSOL
P4=35 kN/m
V=97.5 kN
Konsollar kritik elemanlar oldugundan kesme kuvvetinde azaltma yapilmamasi uygun olacaktir.
s V,=V
V,=97.5 kN
® ¥V, =065*%f, *b *d=065%1*300%470%10"
V,=T7638 kN

* V. =08%VF,=61.10 kN

® V.. =022%f,%b *d=022%13%300%470
V.. =336.05 kN

max

Vs =V >V, oldugundan etriye hesabi gerektirir.

75/93



#1000
4, __V, _975%10° _ o

s f..*d 191%470

[A J 032, ~0303

5

v

T *8? ,
=5027 mm~

Etriye cap1 ¢8 secilirse A, =

A_=2*%A_ =10053mm’

W

d
s=92.56mm < —=230mm

e

Etriye ¢8/9 cm
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829 mm? 2812 829 mm?

3416 /

2

Deprem hareketi soldan saga

M,
As 1 £ ;52
A A M,»

A =3¢16 =603 mm®

A, =2¢12+3¢16 =829 mm"*

M, =A,*f,*0.86%d=603*365%0.86*470*10" |
M, =896 iNm — %1:1.4*11{1:124.55 kN.an
M,=4,*f,*086%d=829%365%0.86*470%10"

M,=1230/Nm — M,=14*M =17123 kN.m
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40/1.5=26.67 kN

124.55 kN.m
| 35/1.5 = 23.3 kN/m

(RO )

171.23 kN.m
-

f h-285m _ In-28m

I"'-. ol

S
=

P*L  (M,+M,) 2667
+ +

v, = 2
2 L 2
23.3*5.7 (124.55+171.23) 26.67
V,= 5 —I-( e )—I— 1 =131.725 kN

V, -V, =51.89kN

7 Yiik katsavilart ile carpilmis diisey viikler ve deprem
’ﬂ;d:%:%jw[ i carpilmiy diisey ) j J

viiklerinin ortak etkisi altinda hesaplanan kesmekunveti

r

v
V, = Vg > ?‘i oldugundan V_= 0 almacaktur.

g
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V' =V —(g+q)d
V' =131.725-23.3*%0.470=120.77 iN
V' _<V=121.11 kN

4, ¥V, 121.11%10°
= = L= =1.35
s f.*d  191%470
; g E*SE 2 2
Etriye cap1 ¢8 secilirse A, = =50.27 mm A =2%A =100.53 mm

d 470
s=T5mm <150mm, 8% §l12 =96 mm ve I: Tzll?.S mm

Etriye ¢8/7.5 cm
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Soru 7

35x35¢m 35x35 35x35
‘ P.=41.9kN/m ‘ P.=41.9KN/m ‘ _
h=600
l K112 ‘ K112 J
T ‘;. 585m g |'; 5.85m I
S ) g by=350mm
M (kNm) — 120.3 173.8 120.3 —
V(KN) 975 — 162.6 — 975
Sekil 5.32

Sekil 5.32°de verilen siirekli kirisin boyutlarin1 kontrol ediniz. Egilme ve
kesme donatisini hesaplayiniz. Donatiy1 secgerek kiris lizerinde sematik olarak
gosteriniz. K112 kirisi i¢cin 2018 DY’ne gore siklastirma bolgesi etriye
hesabmi1 yapmiz. Malzeme C20, S420, S220, paspayi=40 mm. Yiik
katsayilar: ile carpilmis diisey yiikler ve deprem yiiklerinin ortak etkisi

altinda hesaplanan kesme kuvveti V=131.5 kN
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Cozim
Egilmeye gore boyut kontrolii

) b d  350%560°
K, = 4.95 =380 mm” kN , K=2¢" _

f M, 173.8%10°

=632 mm?* | kN

K > K, oldugundan tek donatili olarak egilme karsi glivenlidir.

Kesmeye gore boyut kontrolii

0.9%V, 0.9%(162.6-41.9%0.56)*10°
.f;m’ - 1

196000 =125222 oldugundan kesmeye gore guvenlidir

bw*d =

83/93



Egilme Donatisi

Acikhk
Mg =(+)120.3 kN.m

Jjd=0.86%d =481.6

K, = 495 =380 mm* [ kN K

K > K, oldugundan tek donatih

M,  1203*10°

A = L — =684 mm®
T F.*j*d  365%4816

4, —08*Juaxp xq_0g% L +350%560 =430 mm’
. 365
A >4

Secilen Donati

3p14 Diiz + 2 ¢14 Pilye = 770 mm’

b, d® 350%3560°
S M, 1203*10°

012 mm* / kN
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Mesnet

Moment diyagramlarinda verilen degerler kolon yiiziine aittir.
Mg=(-)173.8 kN.m
jd=0.86%d

=632 mm* kN

2 gq 2
_4.95 o b.d _350%560

=380 mm*/kN = :
M, 173.8%10

K,

cd

K > K, oldugundan tek donatili

M,  173.8%10°

4, = — = — 089 mm’
) f;.d *j*d  365%0.86% 560

4, =08*Le2p +q-08+ L +350%560 = 430 mm’

v 365
Mevcut Donati
4414 Pilye + 2 #12 Montaj = 842 mm*
ilave Donati
1414 154 mm’

Toplam 996 mm?
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995.9 mm?

533.8 mm?
2b12 114 2012
“
\ 2014 / \ 2014 / I
3614 1016 3014
2
461.8 mm / 651.9 mm?

TBDY 2018 (7.4.2.3)
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Kesme Tasarimi

TS500
Ps=41.9 kN/m
V=162.6 kN
o V,=V-P,*d=162.6-41.9%0.56
V,=139.14 kN

o ¥, =065*%f_ *%b *d=065%1.0%350%560%10"

W

V., =127.40 kN

"

o V. =08*F, =101.92 kN
o V., =022%f_%b *d=022%13%350%560

Vo =3560.56 kN

Vs >V, >V, oldugundan etriye hesab:1 gerektirir.
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A, V,—05*V. (139.14-0.5%101.92)*10°
Y 191%560

y |
[—“ﬂ] —03p 20,549

. § ywd

A, (A,
- ‘:_:.. -
3 ' ) min

. - T* 8
Etriye cap1 ¢8 secilirse A =

—50.27 mm’

A_ =2%A,=100.53 mnr
d
s=122mm < E = 230mm

Etriye ¢8/12 cm

=0.824
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995.9 mm?

533.8 mm? 1614
2612 2612
||
| \ 2b14 / \ 2b14 / I
= 3¢14

461.8 mm? 3614 / 116
TDY 2018 651.9 mm?2

TBDY 2018 (7.4.2.3)

K101 KiRisi

Deprem hareketi soldan saga

M,
As 1 < :53
A A M,

A =3p14=461.8 mm’
A, =2012+5¢14=995.9 mm’
M, =A4,* f,,%0.86*d =461.8*365* 0.86 %560 *10™°

T

M,=812/N.m — M, =14%*M =113.7 iN.m
M, =A4,* f,;*0.86*d =995.9%365* 0.86* 560* 10~

— — E —
M,=1751kNm — M, ,=14*M =245.1kN.m 91/93



113.7 kN.m 41.9/1.5 = 29.93 kN/m

bb vy bbby
AN

T 245.1 kN.m

l
A
2

ln =4.85 m
V.
I = Pd*f,” +(MP1+MF3)
¢ 2 L,
29.93%4 .85 113.7+245.1
V = -I—( )2143.03 kN

e

2 4.85
V, -V, =73.98kN

V, 1315
2

6575 kN[}’ﬂ'k katsayilari ile ¢arpilmiy diisey yiikler ve deprem J

viiklerinin ortak etkisi altinda hesaplanan kesmekunveti
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V' =V —(g+q)d
V'..=143.03-27.93%0.560 =127.4 kN
V' _<V,=139.4kN

A V 14*10°
oy _ g :13914 10 ~130
5 j‘;w, *d 191* 460
. o T*§? , |
Etriye cap1 ¢8 secilirse A = 1 =350.27 mmr A_ =2%A, =100.53 mm-
s=TTmm <150mm, 8*P12=96 mm ve ;z @ =115 mm

Etriye ¢8/7.5 cm
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