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TS 500:2000

EK1: BETON SINIFLARI ve MEKANIK OZELLIKLERI (28 GUNLUK BETON) o e L
Eksenel basing Eksenel L TSENI992 1]
Beton fex N/mm Qikme . ‘ ‘ Ec | Gen 0.4E, o
Sinifi Silindir Kiip N/r;“;nz cu 1 3 I N/mMm? | N/mm? Mo | qyce E
$15,h=30 cm | (15x15x15) e
C16/20 16 20 1.4 0.003 0.85 0.85 27000 10800 0.20 | 10° % TC)
C18i22 18 2 15 0.003 | 0.85 | 0.85 | 27789 | 11116 | 0.20 | 10° £ 3
C2025 20 25 16 0.003 | 0.85 | 0.85 | 28534 | 11414 | 0.20 | 10° © 2
C25/30 25 30 1.8 0.003 0.85 0.85 | 30250 12100 0.20 | 10° o )-g’
C30/37 30 37 1.9 0.003 0.82 0.85 | 31800 12720 0.20 | 10° % o
C35/45 35 45 2.1 0.003 0.79 0.85 | 33227 13291 0.20 | 10° S Z
C40/50 40 50 2.2 0.003 0.76 0.85 | 34555 13822 0.20 | 10° £ N
45055 25 55 23 0.003 | 073 | 085 | o002 | 14321 020107 |\ 2°¢
C50/60 50 60 25 0,003 | 070 | 0.85 | 36981 | 14792 1020 [ 10° SE
C55/67 55 67 2.6 0.003 0.79 0.98 | 38103 15241 0.20 | 10” >|- =
C60/75 60 75 2.7 0.003 0.78 0.95 | 39174 15670 0.20 | 10° % o
C70/85 70 85 2.9 0.003 0.75 0.90 | 41191 16476 0.20 | 10° - E
CB0/9%5 80 9% 31 0.003 | 0.73 | 0.85 | 43069 | 17228 | 020 | 10° [/

TBDY-2018, madde 7.2.4-7.2.5.3 e gore, C25/30 den daha diisiik, C80/95 den daha yiiksek dayanimli beton

kullanilamaz.

EK2: GELIK SINIFLARI ve MEKANIK OZELLIKLERI % TS 708:2016

S220 S420 | B420B | B420C | B5S00B | B5S00C | B500A

Diiz Nerviirlii | Nerviirlii | Nerviirlii | Nerviirlii | Nerviirlii | Profilli
Akma daynimi f, =R, (N/mm?) =220 =420 2420 =420 =500 =500 =500
Cekme dayanimi f,,=R,, (N/mm?) 2340 =500 - - - - 2550
> >

Ejgii%:?éimmlmkma dayanimi orani 512 5115 108 ;11132 108 ;1132 i
Doy amaggmnmianerst || sa |- | ma | - | oas |
Kopma birim uzamasi e,,=Ag (%) 218 210 212 =212 212 212 25
Max yiikte birim uzama Ay, (%) - - 25 7.5 25 275 225
Malzeme katsayis! y,¢ 1.15 1.15 1.15 1.15 1.15 1.15 1.15
Elastisite moduli E; (N/mm?) 2:10° 2:10° 2:10° 2:10° 210 2:10° 2:10°
Tasarim dayanmmi f,=f,/ y,s (N/mm?) 191.30 | 365.22 | 365.22 | 365.22 | 434.78 | 434.78 | 434.78
Akma tasarim uzamas! gg=f,4/E, 0.000957 | 0.001826 | 0.001826 | 0.001826 | 0.002174 | 0.002174 | 0.002174

TBDY-2018, madde 7.2.5.3 e gore :
en uygun celik B420C ve B500C dir
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EK3: Dikdértgen kesitli kiriglerde dengeli donati oranlar
Celik Beton ¥Yme=1.4 Y me=1.5 Yme=1.7
C25/30 0.0220 0.0205 0.0181
_ C30/37 0.0254 0.0237 0.0209
é C35/45 0.0286 0.0267 0.0235
a:& C40/50 0.0314 0.0293 0.0259
r:_g C45/55 0.0339 0.0317 0.0280
E C50/60 0.0362 0.0338 0.0298
S | cssier | 00513 0.0479 | 0.0423
T, | ceorrs | 00537 0.0501 | 0.0442
- C70/85 0.0574 0.0536 0.0473
C80/95 0.0599 0.0559 0.0494
C25/30 0.0172 0.0161 0.0142
_ C30/37 0.0199 0.0186 0.0164
é C35/45 0.0224 0.0209 0.0184
q:&‘ C40/50 0.0246 0.0230 0.0203
? C45/55 0.0266 0.0248 0.0219
E C50/60 0.0283 0.0264 0.0233
g C55/67 0.0402 0.0375 0.0331
%?; C60/75 0.0421 0.0393 0.0347
- C70/85 0.0450 0.0420 0.0371
C80/95 0.0470 0.0438 0.0387
os .
ié }  Dusik karbonlu gelik ié A Viiksek karbonlu celik
= KOPMA— = KOPMA—
fsw=Rm | fsu=Rm
y
fu=Re | < fyu=Ra[ |
Agt ssuLAs= 83 i Age gsuiA5= b

(es= 0.002)
N _
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EK7A:

| EK4: DONATI GUBUKLARI KUTLE ve ALANLARI

Cap ¢ | Kitle Cubuk sayisi

(mm) | kg/m |4 2 3 4 5 6 7 8 9 10 11 12 13 14 15
6 0.222 28 57 85 113 141 170 198 226 254 283 311 339 368 396 424
8 0395 | 50| 100| 151 | 201| 251 ] 302 | 352 | 402| 452| 503| 553| 603| 653]| 704| 754
10 | o0617] 79| 157 236| 314 393 | 471 550 | 628 | 707 | 785| 864 | 942| 1021 | 1100| 1178
12 0888 | 113 | 226 | 339 | 452 | 565| 679 | 792 | 905| 1018 | 1131 | 1244 | 1357 | 1470 ] 1583 ] 1696
14 1.209 154 308 462 616 770 924 | 1078 1231 1385 1539 1693 1847 2001 2155 2309
16 1579 | 201 | 402 | 603 | 804 | 1005 | 1206 | 1407 | 1608 | 1810 | 2011 | 2212 | 2413 | 2614 | 2815| 3016
18 1.998 | 254 | 509 | 763 | 1018 | 1272 | 1527 | 1781 | 2036 | 2290 | 2545 | 2799 | 3054 | 3308 | 3563 | 3817
20 2.467 314 628 942 | 1257 | 1571 | 1885 | 2199 2513 2827 3142 3456 3770 4084 4398 4712
22 2.985 | 380 | 760 | 1140 | 1520 | 1901 | 2281 | 2661 | 3041 | 3421 | 3801 | 4181 | 4561 | 4942 | 5322 | 5702
24 | 3522 | 452 | 905 | 1357 | 1810 | 2262 | 2714 | 3167 | 3619 | 4071 | 4524 | 4976 ] 5429 | 5881 | 6333 | 6786
25 3.854 491 982 | 1473 | 1963 | 2454 | 2945 | 3436 3927 4418 4909 5399 5890 6381 6872 7363
26 | 4.169 | 531 | 1062 | 1593 | 2124 | 2655 | 3185 | 3716 | 4247 | 4778 | 5309 | 5840 | 6371 | 6902 | 7433 | 7964
28 | 4.834 | 616 | 1232 | 1847 | 2463 | 3079 | 3695 | 4310 | 4926 | 5542 | 6158 | 6773 | 7389 | 8005 | 8621 | 9236
30 | 5549 | 707 | 1414 | 2121 | 2827 | 3534 | 4241 | 4948 | 5655 | 6362 | 7069 | 7775 | 8482 | 9189 | 9896 | 10603
32 6.315 | 804 | 1608 | 2413 | 3217 | 4021 | 4825 | 5630 | 6434 | 7238 | 8042 | 8846 | 9651 | 10455 | 11259 | 12064
40 | 9.867 | 1257 | 2513 | 3770 | 5026 | 6283 | 7540 | 8796 | 10053 | 11309 | 12566 | 13823 | 15079 | 16336 | 17593 | 18850

$<10 mm g¢ubuklar kirig ve kolonlarda boyuna donati olarak kullanilmazlar. ¢6 eski yapilar i¢indir, yeni yapilarda kullanilmaz.

EK5:

Kirig veya kolonlarda bir siraya sigan gubuk sayisi
by Cap ¢ (mm)
mwm |12 114116118120 22|24|25(26(28|30]32]40
200 | 3 3 3 3 3 3 2 2 2 2 2 2 2
250 | 4 4 4 4 4 3 3 3 3 3 3 3 2
300 | 6 5 5 5 5 4 4 4 | 4 4 4 3 3
350 | 7 6 6 6 6 5 5 5 5 5 5 4 3
400 | 8 8 7 7 7 6 6 6 6 6 5 5 4
450 | 9 9 8 8 8 7 7 7 7 6 6 6 5
500 | 10| 10| 9 9 9 8 8 8 8 7 7 7 5
550 | 12|11 |10 | 10| 10| 9 9 9 8 8 8 7 6
600 | 13|12 |12 | 11| 11]|)10|10|10| 9 9 9 8 7
650 |14 |13 [13 |12 12|11 |11{10]10/10]10] 9| 7
700 | 15|14 |14 |13 | 13|12 |12 |11 |11 |11 |10| 10| 8
750 | 16|16 | 15|14 | 14|13 |13 |12 |12 |12 |11 |10| 8
800 [17 | 1716|1515 (14|13 [13 13|12 |12 [11] 9
850 19|18 |17 |16 (16|15 14|14 14|13 [13|12] 10
900 | 20|19 |18 | 17| 17|16 | 15| 15| 15|14 |14 | 13| 10
950 (21|20 (19|18 |18 |17 |16 |16 |16 | 15[ 15|14 | 11
1000 [ 22 | 21120191918 |17 |17 16|16 ] 15] 14| 12

$=24 igin 10 mm alinmustir.
by= 200 mm eski yapilarin kontrolii amaglidir.

Net beton drtiisii 30 mm, net donati araligi 30 mm ve etriye capt $<24 igin 8 mm,

Gerekli kiris genisligi: b,>n¢+(n-1)c’.+2¢,,+2¢,
n: gubuk sayisi

¢: boyuna gubuk gapi

¢, etriye ¢capi

c.: net beton ortiisu

c’.: iki gubuk net arahgi

Alanlar (mm?)

EK6:

Disli dosemelerde bir digse sigan
cubuk sayisi

by Gap ¢ (mm)

| (mm) 14 16 18 2 2
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Net beton ortiisii 15 mm, net donati aralig: 2

mm ve etriye ¢capt 8 mm alimustir.
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Tek donatili dikdortgen kesit tablosu
(her tir malzeme igin)

£.=0.003
s 1 5
: " T e
d Ry TE
Sl o
Ng  |Mq Ny
As=? A=?

- e0ee0e
kel
f r—bw—j £5>€sd

os=fyq
Temel bagintilart:

r h !
Mg =My —Ng(G—d)

100M'y
" f.gbyd?
k
= ——
1000
Mg | Ng
A = -—
fde fyd
Diger bagintilar:
a=2(d-z)
c =alk,
e, =0.0039=C
c

ORNEK: Donati alani hesabi

Malzeme: C30/37-B420C
l Denetim: iyi
£ Aranan: A;=?
§ Mq=138.8 kNm
e
o O o
S’TT 250

Ng=0, M’';=M,=138.8 kNm
K=100-138.8-10%/20/250/460%=13.1
K=13.1 i¢in k=916 okundu(interpolasyon)
z=916-460/1000=421.4 mm
A,=138.8'10%/365.22/421.4=902 mm?

0.85fcq

F.=0.85f4aby

z

‘Nd‘ <0.1f, A, olmali. Aksi durumda kesit kolon olarak boyutlandirilmali

Fs= As fyq
K k
1 |994
—| 2 |988
L
5 |3 [os2
=4 [o76
S 5 T[er0
S 6 Jos3
c|[7 Tos7
2 8 [950
= |9 |o4a
8[| _10 (937
o [ 11 930
S 12 Joa
2 13 [o17
& || 14 ]o09
S |15 [0z
> |[T16 895
5| 17 |ss7
c [ 18 [880
£ |[C1e[e2
2 |[ 20 [s64
S |21 |sse
S| 22 [847
&S |23 839
8‘ 24 830
2 | o
1 © 27 Ts02
28 [792
29 |[782
30 |[771
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N, nin basing olmas1durumunda ihmal edilmesi,yani N, = 0 alinmas1 6nerilir




Cift donatili dikdortgen kiris donati hesabi - Analitik ¢ozim p, =0.235f /f 4

‘ ©
0.003
e
5 s
< << o r —
Mg © A TE -
A5=? :O
- 0000
«—p,—> ? €s>Esd
GS:fyd

A a=k;c @

<<
My

As1
o000

<-—p,—>

1.Model

Aso’s

ASnyd

2.Model

Cift donatili kesiti solda gosterilen 1. ve 2. modelin toplami olarak
disitnebiliriz, My=M;+M, ve A=A +A,,. Slnek kirilma 6n kosul
oldugundan A, donatisi akmak zorundadir, yani ¢ekme
bolgesindeki A;; ve A, donatilarindaki gerilme f,, olmalidir. A’
donatisi akmis veya akmamis olabilir. 0.003 kisalma yapan beton
lifine gok yakin oldugu igin genelde akar. Kirllmanin turind(sinek,
gevrek) Ag; in orani belirler. 2. modelde beton bulunmadigindan,
aksine sadece slinek malzeme c¢elik bulundugundan, Ag, ve A’y ne
kadar buyuk olursa olsun gevrek kirilmaya neden olmaz.

My, by, d, d', feg, f,4, Eg bilinmektedir. My momentini karsilayacak A ve A’ aranmaktadir. Once tek donatili olan 1. modelin tagiyabilecegi M; momentini belirlemek
gerekir. M; , A, in oranina bagl olarak degisir. O halde p, igin max p altinda olmak kaydiyla herhangi bir deger segebiliriz. Genellikle 0.50p, <p,<0.85p, araliginda bir
deger segilir. Asin sehim olmamasi ve sehim hesabi istenmemesi durumunda! p,=p, =0.235f4/f,4 degeri uygun olmaktadir. Bu degder, asagidaki bagintilarda tek

donatili kesitten cift donatili kesite gegcis siniri olarak kullaniimistir.

P1 =0.235f d/f d -z 1. model igin segilen donati ]
cay {orani=¢ift donatili kesite gegis sinir;

..... 1. modelde gekme donatisi

Ag=py b, d

My=Aqf,(d-a/2)=p; b,d f,4(d-0.2350/2/ky)

M,;=0.235 f_4b,,d?(1-0.1175/K3)-.i1. modelin tasima giicti |

M;2M, ise tek donatili:

My

K=
by, d2

— k3de

yd

(-

Sonug:
A = pb,,d
A =
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k3fcd

€'y =0.003—

M,<M, ise ¢ift donatili:

!

o's =E¢g'

o's =fyqise akmig, o’y = fyq al

c—d

, k,k
g's =0.003(1 —

Aszfyd = A's 0’ ~* 2. modelde yatay denge
f. :
As = ASZ},I_d
s
d .
= 0.003(1 ——) Sonug:
c As = Ag1 + Ay
f,
A’S = ASZ },’_dAW-.'.'

S

Derste anlatilmayacak
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ORNEK: Gift donatil dikdértgen kiris donati hesabi - Analitik ¢éziim p, =0.235f4/f,q

Hesap sirasi: 1.

0.1175

k3)

M, = 0.235f,4by,d2(1 —

2. My < M, ise, tek donatili:

_ M4 . ksfy 2K
K= boyd?’ P e AT T
Sonug:

As =pbyd ; A’y =0
3. My =M, ise, ¢ift donatil:

Agy =0235:2b,,d
yd

MZ = Md - M1
M, = Aszfyd(d —d’)
M,

A, =— > —
27 fa(d —d')

kiks d’
A_) veya

£y =0.003(1 - 22%

o's =Eg€'

o's =fyqise akmig, o’s = fyq al

Aszfyd = A o'
f,

Ay =Ag },I_d

s

Sonug:

’ fya
As =Ag1 +Agy; A =A52(::
S

Eo
ES <=  HAZIRLIK:
3 Mg=200 kNm
l A=?
e o o
y
= 300>

Soldaki kesitin A; donati alanini hesaplayiniz.

f.q=20 N/mm?, f ,,=1.28 N/mm?, k,=0.82, k;=0.85
f ,=365.22 N/mm2, p,=0.0237
Min p=0.8-1.28/365.22=0.0028, Max p=0.02

¢cOzim:
M,=0.23520-300-5602(1-0.1175/0.85)=381 kNm
M,;>M; oldugundan kesit M;=200 kKNm momenti
tek donatih olarak tasir:
K=200-105/300/5602=2.12585

p=0.85-20/365.22(1-V(1-2.12585-2/0.85/20))=0.006239

A.=0.006239-300560=1048 mm?

Derste anlatiimayacak

i 2012
©
LI

3Q22

é
T

© o0__» Etr. @8/200
¢t 300 Ggiioo

C30/37-B420C, denetim iyi

Max (p-p)=0.85-0.0237=0.0201

Se¢.: 3022 (1140 mm?) alt
2412 (226 mm?) st

p=1140/300/560=0.0068
p'=226/300/560=0.0013

p-p'=0.0068-0.0013=0.0055
Min p< p<Max p v
p-p'<Max (p-p") v’

*
Mg=500 KNm
As=?
Y o 00
8% =300 ™
C30/37-B420C, denetim iyi

600 mMM——»|
le——560——»

ORNEK:

Soldaki kesitin A; donati alani hesaplayiniz.
HAZIRLIK: yukaridaki 6érnekteki gibi

cOzOm:
M;=0.235-20-300-560%(1-0.1175/0.85)=381 kNm

M, <M, oldugundan kesit M;=500 kKNm momenti
tek donatili olarak tagimaz,

kesit buyutilmeli veya ¢ift donatili yapiimal.

Cift donatili ¢6ziim:

Ag;=0.235-20-300-560/365.22=2162 mm?

M,=500-381=119 kNm

A,,=119-10/365.22/(560-40)=627 mm?
€'s<=0.003(1-0.82:0.85-40/0.235/560)=0.0024
0's=2:1050.0024=480 N/mm? >f, , Akmis=>¢'=365.22 N/mm?alinacak.

A=2162+627=2789 mm?

A';=627-365.22/365.22=627 mm?

Segc.: 4924 (1810 mm?2) alt-1.sira gekme donatisi
4418 (1018 mm?) alt-2.sira gekme donatisi
3¢$18(763 mm?) Ust-basing donatisi

p=(1810+1018)/300/560=0.0117

p'=763/300/560=0.0070
p-p'=0.0117-0.0070=0.0047
Min p< p< Max p v
p-p'<Max (p-p) v

<—
Mq=400 kNm

ORNEK:

Soldaki kesitin sehim hesabi

hesaplayiniz.

c‘)
~
N
As=?
00 0000000000000 060000
(=)
wn

1000 mm

cOozim:

Cubuklar 300 mm ye sigmiyor,
Gift sira donatili yapildi

f

t Etr. $10/200
$10/100

30

e 600 mm4>‘
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C30/37-B420C, Denetim: iyi

M,;=0.202520-1000-2702=295.2 kNm

M, <M, oldugundan kesit M;=400 kNm momenti tek donatili olarak tasimaz,
kesit blyutulmeli veya cift donatili yapiimali.

Cift donatili ¢6ziim:
A,;=0.235-20-1000-270/365.22=3475 mm?
M,=400-295.2=104.8 KNm
A,,=104.8-106/365.22/(270-50)=1304 mm?
€'s=0.003(1-0.82:0.85-50/0.235/270=0.0014

6's=2:10%0.0014=280 N/mm? <fyd , Akmamis, ¢';=280 N/mm? alinacak
A =3475+1304=4779 mm?

A';=1304-365.22/280=1700 mm?
Seg.: 13¢22 (4942 mm?) alt
7018 (1781 mm?) Ust

p=4942/1000/270=0.0183
p'=1781/1000/270=0.0066
p-p'=0.0183-0.0066=0.0117
Min p< p< Max p v/

p-p' <Max (p-p’) v

gerektirmeyecek A donati alani

| HAZIRLIK: yukaridaki 6rnekteki gibi

. 5
‘ 7618 ® I <
o ﬁ_
b ]
J 13922 l °
[ ] [} AT}
1000 f Etr. 2¢10/200 \—
" 2¢$10/100
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Derste anlatilmayacak

Tek donatili dikdortgen kirig donati hesabi - Tablolar ile gozum

Onceki sayfalarda verilen analitik ¢dziimler konunun anlasiimasi agisindan énemli olmakla beraber, uygulamada karsilasilacak ylizlerce kesitin donati alaninin hesabi agisindan yorucudur.
Uygulamada hizli hesap 6n plana gikar. EKLER bolimiinde verilen

EK7A tablosu: tek donatili dikdértgen kesit (malzeme bagimsiz)

EK7B tablolari: tek donatili dikdértgen kesit( S420, B420 gelikleri igin, malzeme bagiml)
EK7C tablolari: Cift donatili dikdértgen kesit(S420, B420 celikleri icin ,malzeme bagimli)
EK7D tablolari: tek donatili dikdértgen kesit( B500 gelikleri igin, malzeme bagimilr)
EK7E tablolari: Cift donatih dikdortgen kesit(B500 celikleri igin ,malzeme bagimli)

EKB8A tablolari tek donatili tablali kesit(malzeme bagimsiz)

EK8B tablolari tek donatili tablali kesit(malzeme bagimsiz)

veya herhangi bir betonarme kitabinda verilen benzer tablolar bu amaca ydnelik olarak kullanilabilir. Her yazarin tablolari farkh dizenlenmis olabilir. Farkh gerilme blogu modeli, farkl
varsayimlar, farkli formdiller, farkli yuvarlamalar ve tablodan okuma hatalari nedeniyle tablodan-tabloya farkli sonug alinir. Ancak fark kabul edilebilir diizeydedir. Ornek olmak izere , tek
donatil dikdortgen, ¢ift donatili dikdértgen ve tek donatili tablali kesitin donati alani farkli yazarlarin tablolari ile hesaplanacak ve sonuglar karsilastirilacaktir. Hesaplarda yazarlarin 6zgiin
notasyon ve birimleri kullaniimigtir.

ORNEK:

Soldaki kesitin A, donati alani analitik ve
farkl tablolar ile hesaplanacaktir.

HAZIRLIK:

f,4=16.67 N/mm?2, f;=1.17 N/mm?, f,;=365.22 N/mm?, k;=0.85, p,=0.0205
Min p=0.8-1.17/365.22=0.0026, Max p=0.02

Max (p-p")=0.85:0.0205=0.0174

q—
Mg=132.3 kNm

460 mm

ANALITIK ¢dziim:

K=132.3-108/250/4602=2.501
p=0.85-16.67/365.22(1-(1-2.501-2/0.85/16.67))=0.00759
A.=0.00759-250-460=873 mm?

A=?
o oo

oY

[+—250 mm—|
C25/30-B420C, denetim: iyi
ERSOY! Cizelge B-5 ile ¢6ziim:
K=2504602%/(132.3-10%)=400 mmZ2/kN->j =0.904
A=132.3210%/365.22/0.904/460=871 mm?

KUYUCULARS? tablolari ile ¢oziim:
Kn=132.3-108/250/460%=2.5 N/mm? 2> w=0.163
A,=0.16325046016.67/365.22-=856 mm?

AYDINS tablolari ile ¢oziim:
K,=460V(250/132.3)/100=6.32->k.=0.300
A,=10%0.300-132.3/460=863 mm?

BERKTAY* tablolari ile goziim:
K=25462%/13230=4 cm?kN-> p=0.0076
A,=0.0076-250-460=874 mm?

TOPCU® EK7B tablolari ile ¢oziim:
K=10-132.3-10%/250/460%=25 N/mm? >w=76
A,=76250460/10*=874 mm?

CELEP? A8 tablosu ile ¢oziim:
ky=46/(132.3/0.25)=2->k,=2.99
A=2.99-132.3/46=8.6 cm2=860 mm?

Cizelgeden goruldugi gibi, tablolar arasi fark 6Gnemsenmeyecek kadar azdir. Neticede konulan gubuk sayisi, ¢gapi ve donati orani aynidir.

1ERSOY, U, OZCEBE, G. Betonarme, 2012

2 CELEP, Z. Betonarme yapilar, 2009
3 AYDIN, M. R. Betonarme hesap tablolari, 2002
4BERKTAY, Betonarme |-Tasima Giicii ve Kesit Hesaplari, 2003

5 KUYUCULAR, A. Betonarme yapilar, 1998

5TOPCU, A. Bak: EK7B

Ahmet TOPGU, Betonarme |, Eskigehir Osmangazi Universitesi

Analitik ERSOY! CELEP? AYDIN?® BERKTAY* KUYUCULAR® TOPGU®
Basing blogu Dikdértgen Dikdortgen Parabolik Parabolik Dikdértgen Dikddrtgen Dikddrtgen
A, (mm?) 873 871 860 863 874 856 874
Fark 0 -5 -16 -13 -2 -20 -2 T Analitik goziime gore fark
Segilen 3¢$p20(942 mm?) | 3¢p20(942 (mm?) | 3¢p20(942 mm?) | 3¢p20(942 mm?) | 3$20(942 mm?) | 3¢20(942 (mm?) | 3$20(942 mm?)
p 0.0082 0.0082 0.0082 0.0082 0.0082 0.0082 0.0082
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B
oooooL
A’=?

500 mm
450
i

Mq=365 kNm

=)

el
ﬁBOO—j

C30/37-B420C, denetim iyi

d'/d=50/450=0.10

ERSOY! gizelge 7 ile ¢6ziim
Kf.4=30-4520.2/3650=3.33
¥=0.1, ¥'=0.012
A.=0.130450.2=27 cm?
A';=0.012-30-45:0.2=324 cm?
CELEP ATY tablosu ile ¢dziim:

M =365-108/300/4602/0.85/20=0.35
p,=0.403, p',=0.126

A¢=0.403-300-450-0.85-20/365.22=2532 mm?
A';=0.126-300-450:0.85-20/365.22=792 mm?

CELEP A8 tablosu ile ¢dziim:
k,=45/(365/0.3)=1.30

k.=3.45, p,,=1, k's=0.20, p',,=1.03
A=3.451:365/45=27.98 cm?
A';=0.20-1.03:365/45=1.62 cm?

AYDIN tablosu ile ¢6ziim:
k,=450/(300/365/)/100=4.08
k=0.33, p=1, k;=0.02, p,=1.05
A,=10%0.33-1-365/450=2677 mm?
A';=10%0.02-1.05-365/450=170 mm?

KUYUCULAR tablosu ile goziim:
k,=365105/300/4502/20=0.30
k=913, k';=483
A=91320-300-450/106=2465 mm?
A';=483-20-300-450/105=1304 mm?

1 Ersoy, U., v.d. , Tasima glcl el kitabi, 1980

Cift donatili dikdortgen kirig donati hesabi - Tablolar ile cozim

ORNEK:

Soldaki kesitin A, ve A'g donati alani farkl tablolar ile
hesaplanacaktir.

HAZIRLIK:

f,¢=20 N/mm?, f,,=1.28 N/mm?, f ,=365.22 N/mm?, p,=0.0237
Min p=0.8-1.28/365.22=0.0028, Max p=0.02

Max (p-p')=0.85-0.0237=0.0201

TOPCU EK7C tablosu ile ¢6ziim:
K=10-365106/300/450%=60 N/mm?
w=188, w'=61
A,=0.0188'300450=2538 mm?
A',=0.0061-300-450=824 mm?

Analitik ¢bziim

M3/6 = i klk3 (1' % kl)fcdbwd2

M, _30 82-0.85- (1—&) 20-300-4507 = 243.7kNm
Pase L= 1k, k, -« =10.82-0.85-A=0.01273
wd o 3 365.22
=0.01273-300-450 =1718 mm?
_ _ 6
A, = Mg —Mge _ (365-243.7)x10° _ o0 o
f, (d—d’)  365.22(450-50)

S yd

&l = 0.003(1—3(;—01) =0.002>¢, ol=f

A=A, yd_830mm

'
S

Derste anlatiimayacak

A=A, +A, =1718+830 = 2548 mm?

moment tagima guicl

Ersoy? CELEP-A7 CELEP-A8 AYDIN KUYUCULAR | TOPGU -EK7C
Bbalzéjnug Dikdortgen Parabolik Parabolik Parabolik Dikdortgen Dikdortgen
A, (mm?) 2700 2532 2677 2465 2538
A’y (mm?) 324 792 170 1304 824
p 0.02 0.0188 0.0207 0.0198 0.0183 0.0188
p' 0.0024 0.0059 0.0012 0.0013 0.0097 0.0061
p-p' 0.0176 0.0129 0.0195 0.0185 0.0086 0.0127 _
M, (kNm) 364 362 355 364 364 =::::::i: Hesaplanan A, ve A ile kesitin

Go6ziuimlerin yorumlanmasi: Yukaridaki gizelgeden goriildigu gibi, farkli tablolar ile ¢ok farkli donati alani ve orani
hesaplanmistir. Konulacak gubuk sayisi ve ¢api da ¢ok farkli olacaktir. Ik bakista sasirtici olan bu sonuglar dogrudur.
Cunku , kesit hangi ¢c6ziime gore donatilirsa donatilsin, moment tasima gicti M, = 365 KNm olmaktadir.

Coziumlerin farkli olmasinin nedeni: My momentini tek donatili kesit tagimazsa, yani p>0.02 veya p>0.85p,, olursa,
ya kesit buyUtulur yada cift donatili kesite gecilir. Tablo hazirlayanlar p nun bu Ust sinirlarini biraz asagi ¢ekmis
olabilirler. Genellikle 0.50p, < p <0.85p,, araliyinda segilir. iste hangi p degerinde gift kesite gegildigine bagh olarak
A, ve A'; alanlari farkli gikar. EK7C tablosunda cift donatiya gecis sinin p=p=0.235f/f, ; alinmisgtir.

Ahmet TOPCU, Betonarme |, Eskisehir Osmangazi Universitesi
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Tek donatili tablal kiris donati hesabi - Tablolar ile ¢ozum

600 ¢ ORNEK:
o~ Soldaki kesitin A; donati alani
T I L J = analitik ve farkl tablolar ile
E S ? hesaplanacaktir.
9 < HAZIRLIK:
~ My=200 kNm
T A=2 f.4=16.67 N/mm?, f,=1.17 N/mm?,
v ° .S ... fyd:36522 N/mm?2
<300+ k;=0.85
Min p=0.8-1.17/365.22=0.0026, Max
C25/30-B420C, denetim iyi 0=0.02

ANALITIK gbziim: { Tabla betonunun
M'=0.8516.67.100-600(650-100/2)=510 KNM ' arsilayabildigi moment -
MT>M,=200, yani basing blogu tabla i¢indedir '
K=200-106/600/650%=0.789
p=0.85-16.67/365.22(1-V(1-0.789-2/0.85/16.67))=0.002224
A,=0.002224-600-650=867 mm?

ERSOQY tablolari ile ¢6ziim:

Kf.;=600:6502-16.67/(200-106)=21.1,

b/b,=600/300=2 >4 (en yakin tablo), t/d=100/650=0.15 -j=0.971
A=200106/365.22/0.971/650=868mm?

CELEP A9 tablolari ile ¢oziim:
m,=200-108/0.85/16.67/600/6502=0.06
h/d=100/650=0.15, b, /b=300/600=0.5>w=627
A,=0.850.062716.67-600-650/365.22=948 mm?

AYDIN tablolari ile ¢6ziim:
m=200-10%/600/6502%/16.67=0.047, h/d=100/650=0.15
b/by,=600/300=2->w=0.050
A,=0.050-16.67-600-650/365.22=890 mm?

TOPCU EKSA tablolari ile ¢6ziim:
K=1000-200105/16.67/600/650%=47, t/d=100/650=0.15
b/b,,=600/300=2>w=484
A,=484-16.67-600:650/10%/365.22=862 mm?

ORNEK:

<—600—»\ I

! T 8

E 2 ! HAZIRLIK:

o8 <4t ’

2 T Mg=642 kNm

\ D2, ks=0.85
‘«30&»

C25/30-B420C, denetim iyi

ANALITIK ¢oziim: i Tabla betonunun
MT=0.85-16.67-100-600(650-100/2)=510 kNm .-z,

karsilayabildigi moment

MT<My =642, yani basing blogu gévdeye sarkiyor

Derste anlatilmayacak

Soldaki kesitin A, donati alani analitik ve
farkh tablolar ile hesaplanacaktir.

f=16.67 N/mm?, f,4=1.17 N/mm2, f ;=365.22 N/mm?

Min p=0.8-1.17/365.22=0.0026, Max p=0.02

A4,=0.8516.67-100(600-300)/365.22=1164 mm?

M, momenti icin gerekli donati

M,=642-255.1=386.9 KNm  _...::]

Govde betonunun kargilamasi gereken moment

K=386.9-105/300/6502=3.0525
p=0.8516.67/365.22(1-V(1-3.05252/0.85/16.67))=0.009528

A.=0.009528-300-650=1858 mm? ..

M, momenti igin gerekli donati

A;=1164+1858=3022 mm?2 _...: M=642 kNm momenti icin gerekli donati

ERSOY tablolari ile ¢éziim:

Kf.4=600-650216.67/(642:108)=6.6

b/b,=600/300=2 >4 (en yakin tablo), t/d=100/650=0.15 ->j=0.866
A= 642:10°/365.22/0.866/650=3123 mm?

CELEP tablolari ile ¢dziim:
m,=642-106/0.85/16.67/600/6502=0.18
h,/d=100/650=0.15, b,/b=300/600=0.5>w=2028
A,=0.85:0.2028-16.67:600-650/365.22=3068 mm?
AYDIN tablolari ile ¢éziim:
m=642-10%/600/650%/16.67=0.152
h;/d=100/650=0.15, b/b,=600/300=2->w=0.172
A,=0.17216.67-600-650/365.22=3062 mm?
TOPCU EKB8A tablolari ile ¢6ziim:
K=1000642108/16.67/600/650%=152
t/d=100/650=0.15, b/b,=600/300=2->w=1700
A=170016.67:600-650/10%/365.22=3026 mm?

Ahmet TOPCU, Betonarme |, Eskisehir Osmangazi Universitesi

Analitik ERSOY CELEP AYDIN TOPGU Analitik ERSOY CELEP AYDIN TOPCU
E:;T:*;Lg Dikdértgen Dikdértgen Parabol Parabol Dikdértgen i"l‘j;“u‘? Dikdértgen Dikdértgen Parabol Parabol Dikdértgen
A, (mm?) 864 868 948 890 862 A, (mm?) 3023 3123 3068 3062 3026
Fark 0 +4 +84 26 -2 Fark 0 +100 +45 +39 +3 Kesite sigmaz, gift
Segcilen | 3020(942 mm?) | 3620(942 mm?) | 3620(942 mm?) |3¢20(942 mm?) | 3620(942 mm?) Secilen | 8¢22(3041mm?) | 8022(3041mm2) | 8¢22(3041mm?) | 8022(3041mm?) | 8¢22(3041mm?) }=+=~; _Sira yapmak gerekir
p 0.0048 0.0048 0.0048 0.0048 0.0048 P 0.0156 0.0156 0.0156 0.0156 0.0156
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Karakteristik etkiler

ORNEK: Kiris donati hesabi - Tablolar ile ¢dziim

VERILENLER: Kiris ve kesit boyutlari, karakteristik yiikler ve malzeme:
C30/37, B420C. Santiye denetimi iyi.

ISTENENLER: Yiiklerden olusan momenti giivenle tasiyabilmesi icin A,
donati alani ne olmalidir? Donati ¢ap ve sayisini belirleyiniz. Cizim igin
yonetmeliklere uygun, konstriiktif montaj ve sargi donatisi kullaniniz.

G=40 kN (sabit)

i f fg;lo kij i i i i i(sabit) TE
g=5 kN/m (hareketli)
}—2.5 m 2.5 H_ < d=

/ 4+7 " i AS:?
| i o0 00
‘ r —_— o /

31.25 kN'm < ’&2504‘
‘ Sinlndriniei— Yt kesit

15.63 kN'm

T —— — 7% Mg
+ —

50.0 kN'm

HAZIRLIK:

f,4=20 NImm?2, f,;=1.28 N/mm?, f,,=365.22 N/mm?, k,=0.85, p,=0.0237
min p= 0.8-1.28/365.22=0.0028, max p=0.02

Max (p - p) = 0.85p, =0.0201

¢cOzUMm:

M =1.4 (31.25+50.0)+1.6:15.63=138.8 kN-m

C6zium igin bu 6rnekte EK7B tablolari kullaniimigtir.

EK7B tablosu ile ve Analitik :
K=10-138.8:10%/250/4602=26.2 N/mm2->w=79

0p=79/10%=0.0079, T 2012
p=0.85 20/365.22(1-\/(1-2.6238'2/0.85/20)):0.007845 §
O
ASZ 0.0079:250-460= 909 mm?2 ETabIodan alinan w Min p-Max p l
o iarasinda oldugundan donati i 3020
Secilen 3¢p20(942 mm2) alt = .oranlarini kontrole gerek yoktur.
Montaj: 2¢12 (226 mm?) Ust Konsriktif gt 50— FT- jggﬁgg

Etr.: $8/200 konstriktif

Derste anlatilmayacak

-

Sagda aciklik kesiti verilen kirisin My momentini \ 1000 mm

glvenle tasiyabilmesi igin A, ne olmalidir? Donat L

»\ 100 ﬁ

¢ap ve sayisini belirleyiniz, kesiti giziniz. Malzeme:
C30/37-B420C, gantiye denetimi iyi. £ b
Cizim igin yonetmeliklere uygun, konstriktif montaj & M.=314.6 kN'm
ve sargl donatisi kullaniniz.
A=?
HAZIRLIK: e
f,,=20.0 N/mm?, f.,=1.28 N/mm?, f,,=365.22 N/mm?, k;=0.85 a0

Min p= 0.8-1.28/365.22=0.0028, Max p=0.02
Kesit tablal ve b/b,>2 oldugundan p < 0.85p, kontroll gerekmez.

¢cOzUm:

Cdzum icin bu 6rnekte EK8A tablolar kullaniimistir.
EK8A tablosu ile:
K=1000-314.6-106/20/1000/5602=50
t/d=100/560=0.18 ~0.20 (en yakin tablo)
b/b,,=1000/300=3.3~ 3 (en yakin tablo)
A,=516-20-1000-560/10%/365.22=1582 mm?

w=516

ANALITIK ¢éziim:
MT=0.85-20-100-1000(560-100/2)=867 kNm >M, Basing bdlgesi tabla icinde
K=314.6-10%/1000/560%=1.0032

p=0.85- 20/365.22(1-(1-1.0032:2/0.85/20))=0.002833
A,=0.002833-1000-560=1586 mm?

. ‘BL N
Segilen 5¢20(1571 mm?) alt I 2012 s P
Montaj 2¢12(226 mm?) (ist konstriktif £ f

g
Etr.: $8/200 konstriktif g8y
Kontrol:
l 5¢20
p=1571/300/560=0.0094 B Etr, 481200
Min p<p<Max p v «——300—»| $8/100

Ahmet TOPCU, Betonarme |, Eskisehir Osmangazi Universitesi
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A=?

Ozel durumlar: Kesitin yeterli, biiyiik, kiigiik(yetersiz) olmasi - EK7B ve EK7C tablolari ile ¢éziim Derste anlatiimayacak

Bir kirigin soldaki kesitinin boyutlari(b,, h, d) , malzemesi(beton ve celik sinifi), denetim kosullari(y,,.) ve kesiti zorlayan momenti(M) biliniyor.
Gerekli donati alani(A,) hesaplanmak isteniyor.

Kiriglerde sadece f,,=420 N/mm? geligi kullanilabilir. Bu gelik ve her tir beton icin tek ve gift donatili dikdértgen kesit tablolari EK7B ve EK7C de verilmistir. Bu tablolardaki
uygun K, k ve w degerleri kullanilarak p ve A, hesaplanir. Min p < p < Max p olmalidir. Onceki konulardan bilindigi gibi, Min p =0.8f4/f,q, Max p =0.02 ve Max (p - p’)=0.85 p,
dir. Sehim hesabi istenmezse p < p, =0.235f 4/f 4 ile simirlandirilir. Tablolarda bu sinirlar vardir, ayrica hesaplanmasi gerekmez.

Tablolarla A yani orani p hesaplanirken, momentin degerine bagl olarak, farkli durumlarla kargilagabiliriz. Aranan p sinirlar arasinda olabilir, veya sinirlar diginda kalabilir.
Her bir durumda ne yapabilecegimiz 6rnekler ile agiklanacaktir. Bu érneklerde montaj donatisi ve etriye, hesaplanmadan, konstruktif yerlestirilmistir.

l
T

Mo* 560 ™

0000

¢
Mg=60 kNm

As=?

f 300 ™

C30/37-B420C, denetim: iyi

ORNEK: Soldaki kesitte A, =?

EK7B C30/37 tablosunda K=10M,/b,,/d?=10-60-105/300/560%2=6.4 N/mm? degeri yok, tablonun Ustten disinda kaliyor. Kesit bu moment igin L I 2
blyuktir anlamindadir. Ne yapalim? Ya kesit kigultilir yada Min donati konur. Uygulamada hemen her zaman ikinci yol tercih edilir. Biz Eg

de dyle yapalim. Tabloda koyu-stirekli gizginin altindaki satirindan w=28 okunur. p=Min p =0.0028, A,=0.0028-300-560=470 mm?2. § ©

Segc.: 4912 (452 mm?) alt-cekme donatisi ll 4912

2 (iet- i Donati oranlarini kontrole gerek . A
2¢12 (226 mm ) ust montaj % yoktur, zaten Min donati kondu

Etr. $8/200
—
fsoo ‘ $8/100

}‘7‘ 600 mm~— ™|
4’40“560"

0000

d—
Mg=200 kNm

As=?

300 ™

C30/37-B420C, denetim: iyi

ORNEK: Soldaki kesitte A =?

EK7B C30/37 tablosunda K=10M,/b,/d?=10-200-108/300/5602=21.3 N/mm? dederi var, Min p-Max p sinirlari arasindadir. K=21.3 i¢in w= 63
okunur. p =0.0063, A,=0.0063-300-560=1058 mm?.

]D 2912
T

I
£
]
Sec.: 3022 (1140 mm?) alt-cekme donatlg Donati oranlarini kontrole gerek j

. . yoktur, zaten Min-Max arasindadir
2¢12 (226 mm?) Ust-montaj

Etr. $8/200
$8/100

£
£
o
=)

-
F

|

4
M¢=500 kNm

As=?
o000

300 ™

C30/37-B420C, denetim: iyi

l——700 mMM——m

}‘76604'

44t
Mg=500 kNm

As=?

gf

=300 ™

C30/37-B420C, denetim: iyi

o0 0‘ 2¢20 (628 mm?) alt-2.sira gekme donatisi

ORNEK: Soldaki kesitte sehim hesabi gerektirmeyecek A, =?

EK7B C30/37 tablosunda K=10M,/b,,/d?>=10-500-10%/300/5602 = 53 N/mm? degeri var, w=180, p =0.0180 dir. Fakat bu deger kesik cizginin altinda kaliyor. Eger bu degeri
kullanirsak p > p, olacaktir. Sehim hesabi gerektirmeyecek A, istendiginden p < p, olmak zorundadir. w yi p, nin siniri olan deger secelim: K=40, w=127, p = p=0.0127 olur.
Segctigimiz p gerekli olan p =0.0180 den kigiiktiir. Bu ise, p =0.0127 ile kesitin My=500 kKNm momenti tagiyamayacagi anlamindadir. Ne yapalim? Ug yol var 1) Kesit
yuksekligini artirmak 2) Kesit genisligini artirmak 3) Basing bolgesine de donati koymak(cift donatili kesit). Kesit boyutlarini artirmak, mimari bir sorun yaratmiyorsa, tercih
edilir. Her G¢ durum asagida 6rneklenmistir.

1) Kesit yiiksekligini K=40 N/mm?, yani p = p;=0.0127 olacak kadar artiralim, gerekli d: K=10-500-106/300/d?=40->d=645.5 mm, h=645.5+40=685.5 mm. Uygulamada
kesit boyutlari 50 mm nin katlari olarak secilir. Biz de dyle yapalim, h=700 mm segelim. Artik hesabin devamini b,=300 mm, h=700 mm, d=700-40=660 mm icin yapmaliyiz.

K=10-500-106/300/660%=38.3 N/mm?2, C30/37 tablosunda bu deder var ve kesik gizginin Gstlindedir: w=120, p=0.0120 olur.
As:0.0120‘300'660:2376 mm2 Kesite sigmaz, ¢ift sira yapilacak.

Seg.: 4024 (1810 mm?) alt-1.sira gekme donatisi Donati oranlarini kontrole gerek yoktur,
otomatik olarak p - p 's p, dir.

2012

2020 | i

30

t«—700 mmgﬁ
l—

4024

? 473'0 ? Etr. $8/200
‘ $8/100 233

40

2¢12 (226 mm?) Ust-montaj

Ahmet TOPCU, Betonarme 1, Eskisehir Osmangazi Universitesi



ilLf;j, SIS Ozel durumlar: Kesitin yeterli, biiyiik, kiigiik(yetersiz) olmasi - EK7B ve EK7C tablolari ile ¢oziim Derste anlatiimayacak

2) Kesit genisligini K=40, yani p = p;=0.0127 olacak kadar artiralim, gerekli b,,: K=10-500-10%/ b,,/560>=40-> b,,=398.6 mm,
b,=400 mm alalim. Artik hesabin devamini b,=400 mm, h=600 mm, d=600-40=560 mm i¢in yapmaliyiz.

00 mMMmM——

2 m-m K=10-500-106/400/560%=39.9, C30/37 tablosunda bu degder var ve kesik ¢izginin stiindedir: w=126, p =0.0126 okunur. T 2012
= m
l ‘ N AS:0'0126A400.56022822 mmz_% Kesite sigmaz, cift sira yapilacak. E
A=? ‘_m ' 3
L. .7. Se(;.. 6¢22 (2281 mmz) alt-1 .Sll’g Donati oranlarini kontrole gerek yoktur, 9 2020 i
"7 00 2020 (628 mm?) alt-2.sira otomatik olarak Min p< p < p, dir. li -8
C30/37-B420C, denetim: iyi 2012 (226 mmz) iist-montaj 2 ? oc >‘ Etr. 3)11(())//21%%
3) Basing bolgesine de donati koyalim (gift donatili kesit) : Bunun igin EK7C ¢ift donatili kesit tablosunu kullanarak A ve A’ donati alanlarini hesaplamaliyiz.
o
ﬁ#f EK7C C30/37 tablosunda K=10-M,/b,,/d?=10-500-10%/300/560%~53 N/mm? dederi var. Bunun anlami, kesit
T I o A’ _;—T My=500 kNm momenti ¢ift donatili olarak tagir. T
E L T Bu tablodan K=53, d'/d=40/560=0.07=0.06 igin w=165, w'=38 okunur. §
§ © mkNm AS:0.0165'300'560:2772 mmg Kesite sigmaz, ¢ift sira yapilacak. § ‘
l A=2 | | < A';=0.0038-300-560=638 mm? li 2
Vo000 4624
Sec.: 4924 (1810 mm?) alt-1.sira gekme donatisi Donati oranlarini kontrole gerek Q Etr. $10/200
‘«300_“1 ? ) yoktur, otomatik olarak vf ’“300_“1 $10/100
4418 (1018 mm?) alt-2.sira gekme donatisi p-p'sp, ve p <0.02 dir.
C30/37-B420C, denetim: iyi 3¢918(763 mm2) {ist-basing donatis|
{ ‘ ORNEK: Soldaki kesitin yiiksekligini artirmak miimkiin degildir. Sehim hesabi gerektirmeyecek A, =?
g g <— Bu tur, genis fakat ylksekligi az, kirigslere(yatik yada yastik kirig) disli veya asmolen dosemelerde rastlanir. Rijitlikleri dusuktir. Asin
Ji A=? M=600 kNm zorlanirlar, asin sehim yaparlar. Bu nedenle sehim hesabi gerektirmeyecek sekilde donatiimalar gerekir. Kesit yuksekligini degistirmek
~ 0 0 0000000000000 06000

‘ 00 ‘ genelde mimkin mudmkin olmaz, ¢linkl dis yuksekligi ile ayni olmak zorundadir.
1 mm
: C30/37-B420C, Denetim: iyi ‘

EK7B C30/37 tablosundan A, yi hesaplamaya g¢alisalim. K=10-600-10%/1000/290%2=71.3 N/mm? degeri tabloda yok, alttan tablo disinda kaliyor. Bu, kesitin tek donatili olarak yetersiz oldugu
anlamina gelir. Buyutulmeli veya cift donatili yapiimalidir.

Cift donatili yapmayi deneyelim : EK7C C30/37 tablosunda da 71.3 dederi yok, alttan tablo disinda kaliyor. Bu, kesitin gift donatili olarak da yetersiz oldugu anlamina gelir. Bu durumda tek ¢are
kaliyor: kesiti blylitmek.

Kesiti biydtelim: Yiksekligi artirmak mimkin olmadigindan sadece genisligi artirabiliriz. EK7C C30/37 tablosunda ve d'/d=30/290~0.10 sitununda w, w' degeri olan en biyik K degeri 64 var.
O halde K<64 olacak sekilde kiris genisligini artirmaliyiz. K=10-600-108/b,,/2902<64->b,, 21115 mm=111.5 cm olmali. b,,=115 cm=1150 mm secelim. Bu yeni kesit igin A;ve A'yyi hesaplayalim.

- . 106 2— i/g
‘ ‘ O I SRR K=10-600-106/1150/290°=62 ‘ s s T <
S 2 M'd='e_oo - ‘ K=62 ve d'/d=0.10 igin w=194, w'=67 okunur. g 2 N
J | A=? AR A=0.0194-1150-290=6470 mm?2 J 17922 ls
7&................... e 00 =
8 1150 mm | A'.=0.0067:1150-290=2234 mm? 1150 mm e 2910200 \
C30/37-B420C, Denetim: iyi

. 2 _
Seg.. 17¢22(6460 mm ) alt Qekme donatisi Donati oranlarini kontrole gerek yoktur, otomatik olarak
9¢20 (2826 mm?) Ust-basing donat p-p'p; ve p<0.02 dir.
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LSl Ozel durumlar: Kesitin yeterli, biiyiik, kiigiik(yetersiz) olmasi - EK7B ve EK7C tablolari ile ¢éziim Derste anlatiimayacak

S ORNEK: Iki dogrultuda galisan bir déseme seridi solda verilmistir, A =?
oAz 44— M5 EEIT__________JEg EK7B C20/25 tablosunda K=10M/b,/d?=10-5-106/1000/1002=5 yok, iistten tablo
T disinda kaliyor, p=Min p=0.0015, A,=0.0015-1000-100=150 mm?
}: 1000 mm =}

Sec.:¢8/180(279 mm?)

C20/25-B420C, Denetim: iyi

ORNEK: ki dogrultuda calisan bir ddseme seridi solda verilmistir, A, =?

C20/25 tablosunda K=10M,/b,,/d?=10-10-105/1000/100%=10 degeri var, w=29 dir,
‘ ‘ T p=0.0029, A,=0.0029-1000-100=290 mm?
- 1000 mm -

| Sec.:$8/170(296 mm3)

20 100

ORNEK: ki dogrultuda calisan bir déseme seridi solda verilmistir, A, =?

C20/25 tablosunda K=10M,/b,,/d?=10-15-105/1000/100%=15 degeri var, w=44 dir,
‘ T p=0.0044, A,=0.0044-1000-100=440 mm?

| Sec.:010/175(449 mm?)

L 1000 mm -
C20/25-B420C, Denetim: iyi

§ ORNEK: ki dogrultuda calisan bir dédseme seridi solda verilmistir, A, =?
i _Agz2  4e— M=20 '.‘N.”L-.--.--.Z &  C20/25 tablosunda K=10M/b,/d?=10-20-106/1000/1002=20 degeri var, w=61 dir,
| | T p=0.0061, A,=0.0061-1000-100=610 mm?
B 1000 mm g Sec.:$12/180(628 mm?)
C20/25-B420C, Denetim: iyi
‘?5 ORNEK: ki dogrultuda calisan bir déseme seridi solda verilmistir, A, =?
— = o
e AT ST MazSOKNM v S C20/25 tablosunda K=10M,/b,/d?=10-30-106/1000/1002=30 degeri var, w=97 dir,
T p=0.0097, A,=0.0097-1000-100=970 mm?
‘ 1000 mm J . N
[ \ Seg: _¢14/155(993 mmz)% Cubuk capi fazla! Déseme kalinhigini artirmak daha uygun olur

C20/25-B420C, Denetim: iyi

?E ORNEK: ki dogrultuda calisan bir dédseme seridi solda verilmistir, A, =?

= o

Y = = AN ) i 1 | B v S C20/25 tablosunda K=10M,/b,/d2=10-40-108/1000/1002=40 degeri yok, alttan tablo diginda kaliyor.
| | T Déseme cift donatili yapilamaz, kalinlik yetersizdir, artirilmasi gerekir.

< 1000 mm -

C20/25-B420C, Denetim: iyi »3
5
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Tek donatili dikdortgen kesit tablolari

S420, B420B, B420C gelikleri ve y.=1.5 icin gegerlidir

Hesaplarda Newton ve mm birimleri kullaniimalidir. Min p, p, , Max p sinirlart Kirigler i¢in gecgerlidir

. £.=0.003 0.85fy
Temel bagintilar: i T i
|+ . b ZTE s C16/20 C18/22 C20/25 C25/30
K = 10M, \ Mo b Y/ TE F=0.85f.saby K « K Kk | w K K k| w
BENPE } | (N/mm?) w (N/mm2) Nmmay| K@ (N/mm2)
N T o z ,—E 6 Joe6] 17 SHE. EO 6 |o73| 17 6 Jors| 17
[0} Ng Mg N Min p siniri 7 964 | 20
p=—p ‘ d ; ggg ;2 3 5o 23 7 968 | 20 7 975] 20
i 9 954 | 26 8 963 | 23 8 971 | 23
A, =pb,d eeS o As=? 9 948 | 26 10 948 29 9 959 | 26 9 967 ] 25
"? ) Fo= 365.22 A, 10 9411 29 11 [943] 32 10 | 954 29 10 963 | 28
by e>eq 11 |935] 32 12 |937] 35 1 loao | 32 11 |60 31
os=fya 12 929 | 35 ﬁ ggg ‘3& 12 944 | 35 12 956 | 34
14 [916] 42 T A 12 lo3a| 21 14 |948] 40
: 15 |909] 45 15 | 944 44
) i e . 17 908 | 51 15 929 | 44
A nin hesap adimlari: T§§|ma glicit My nin hesap adimlari: 6 902 29 T Toor == T T 6 ool 27
Bilinenler: b,,, d, M, ve beton sinifi Bilinenler: b, d, A, ve beton sinifi 17 | 895]| 52 ;g ggg gg 17 018 | 51 17 936 | 50
M = 18 | 888] 55
Aranan: A;=? Aranan: M=? 19 [881] 59 21 |883| 65 12 332 2;1 12 332 22
1)a=365.22A,/0.85/b,,/f.4 hesapla 22 | 877] 69
1)K=10M'y/b,/d? hesapla s W cd 20 [874] 63 s 20 | 902 ] 61 20 | 9241 59
2)M4=365.22A(d-a/2) hesapla | P Sinir 21 866 66 >r—TeoaT 76 21 | 897 | 64 21 |919] 63
2)Beton sinifi tablosundan K yi bul, ayni satirdaki w y1 oku Veya: 22 1859 70 | [==Se==mrems 52 |8o1| 68 22 | 915 66
=w/10% h I - 23 851 | 74 26| 850 | 84 23 885 | 71 23 911 | 69
3)p=w/10* hesapla 1)p =Ay/b,/d hesapla 24 | 843 | 78 57 | 843 ] 8 2 Tsaol 75 24 |907] 72
4)A;=p b,d hesapla 2) w=p 10* hesapla, beton sinifi tablosundan 25 835 | 82 28 836 | 92 55 874 | 78 25 902 | 76
w yi1 bul, K yi oku 26 | 827 86 29 16281 96 26 | 868 | 82 26 | 898 79
3)M =Kb, d2/1 27 |8181 90 TR T 27 | 862 86 27| 893] 83
)M4=Kb,,d2/10 hesapla 31 813104 ] | st e s ] e e
28 | 809 ] 95 28 | 889 86
= Tl R 32 805 | 109 28 856 | 90
NOT: 33 797 ] 113 29 849 | 93 29 884 ] 90
«Tablo sadece f,=420 N/mm? gelikleri igin ve y,,.=1.5 igin gegerlidir. S0 17911104 34 |7s9]118 30 |843] 97 30 |880] 93
Y Max P sinin 31 781 | 109 35 780 | 123 31 837 | 101 31 875 | 97
+f4=0.35 f,, den hesaplanmistir. —t % Te0 o1
*Max p=0.85p,, ve 0.02 degerlerinden kugugu ahinmistir. 33 823 | 110 |33 _|865] 104
*Kalin surekli ¢izginin altindaki degerler Min p -Max p arasindadir. 34 816 | 114 861 | 108
*Aranan deger kalin-surekli gizgi Ustlinde , veya Ustten tablo disinda kaliyorsa minimum donati gerekir. 35 809 | 118 35 856 | 112
« Aranan deger alttan tablo disinda kaliyorsa, kesit yetersizdir. Kesit buyttilmeli veya ¢ift donatili yapiimalidir. 36 802 ] 123 36 8511 116
*Aranan deger kesik ¢izgi altinda kaliyorsa, p>p=0.235f,/f,q anlamindadir. ST 17951128 S/ feaci120
- s R, . - ) 38 787 | 132 38 840 | 124
*k degeri a, ¢, g gibi diger buylklUklerin hesabi i¢in kullanilir: = — T = FEE BT
f,,=420 N/mm?Zgelikleri ve y,,.=1.5 igin yardimci bilgiler 20 830 | 132
k
2= 1000 C16/20 | C18/22 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60 41 1824136
a=2(d-7) s (N/mm?) 1067 |1200 |13.33 |[16.67 |[20.00 |2333 [2667 [3000 [33.33 ji 212 ijg
¢ =ak, foig (N/MmM?) 0.93 0.99 1.04 1.17 1.28 1.38 1.48 1.57 1.65 22 T sos 139
d—c Ky 0.85 0.85 0.85 0.85 0.82 0.79 0.76 0.73 0.70 45 802 | 154
g,=0.003 : Py 0.0131 [0.0148 ]0.0164 [0.0205 ]0.0237 [0.0267 [0.0293 ]0.0317 [0.0338 76 | 796 | 158
M Min p 0.0020 |0.0022 |0.0023 ]0.0026 ]0.0028 ]0.0030 |0.0032 ]0.0034 ]0.0036 47 790 | 163
A= m P=0.235f 4/f 4 0.0069 |0.0077 |0.0086 |0.0107 ]0.0129 |0.0150 |0.0172 ]0.0193 |0.0214 48 784 ] 168
' Max p 00111 [0.0126 [0.0139 [0.0174 [0.02  [o.02 002  [0.02 0.02 ECN RECE EYE
Max p-p’=0.85p, |0.0111 ]0.0126 |0.0139 ]0.0174 ]0.0201 |0.0223 [0.0249 ]0.0269 |0.0287
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EK7B(devami)

Tek donatili dikdortgen kesit tablolari  S420, B420B, B420C celikleri ve y_.=1.5 i¢in gecerlidir

F‘%o mm——»

4
M¢=138.8 kNm
A2
[ ]
Sy +—250—»]
T 2012
£
E
o —
@ Mqg=?
%L 3020
b 250

C30/37 C35/45 C40/50 C45/55 C50/60

K K K K K
nmm2)| ¢ [ @ wmm2)| K2 [owummy ] K L@ | lommy [ % | @ | [oummay ] K | @
6 982 | 17 6 985 | 17 6 987 | 17 6 088 | 17 6 989 | 17
7 979 | 20 7 982 | 20 7 984 | 19 7 986 | 19 7 087 | 19
8 976 | 22 3 979 | 22 3 982 | 22 8 984 | 22 3 086 | 22
. - 9 973 | 25 9 977 | 25 9 980 | 25 9 982 | 25 9 084 | 25
ORNEK: Donati alani hesabi Min p siniri E 10 | 970] 28 10 | 974 28 10| 977 | 28 10 980 | 28 10 082 | 28
. o _ _ _ 11| 967 31 11 | 971 | 31 11 |o75 |31 11 978 | 31 11 080 | 31
Bilinenler: b,=250 mm, d=470 mm, M;=138.8 KNm, N;=0 5 Tos3l 22 > To65 [ 31 T o e o 12 |ors] 34
Malzeme: C30/37-B420C, denetim: iyi. 13| 960 37 13| 966 | 37 13970 [ 37 13 974 | 37 13 977 | 36
14| 957 40 14| 963 | 40 14| 968 | 40 14 972 | 39 14 975 | 39
Aranan: A;=? 15| 954 43 15| 961 | 43 15__ | 966 | 43 15 970 | 42 15 973 | 42
—10. 106 o 16| 950 | 46 16__| 958 | 46 16__ | 963 [ 45 16 968 | 45 16 971 | 45
1)K=10138.810°/250/460°~26.2 17| 947 49 17__| 955 | 49 17| 961 |48 17 965 | 48 17 069 | 48
2)C30/37 tablosundan K=26.2 i¢in w =78.6 okundu(interpolasyon). 18 [944] 52 18 952 | 52 18 959 | 51 18 963 | 51 18 967 | 51
19| 941] 55 19| 950 | 55 19 | 956 |54 19 961 | 54 19 965 | 54
3)p=78.6/10%=0.00786 20| 937] 58 20 | 947 58 20| 954 | 57 20 | 959 | 57 20| 963] 57
_ PEAARN= 2 2 21 |934] 62 21| 944 | 61 21| 951 | 60 21 957 |_60 21 961 | 60
4)A;=0.00786-250-460=904 mm? -> 3(320(942mm?) 22| 930] 65 22 | 941 | 64 22 | 949 | 63 22 955 | 63 22 960 | 63
23| 927] 68 23| 938 | 67 23| 946 | 67 23 953 | 66 23 958 | 66
. 24 |924| 71 24| 935 70 24| 944 | 70 24 950 | 69 24 956 | 69
ORNEK: Tagima giicii hesabi(montaj ihmal edilmistir) 25 |920] 74 25 |932] 73 25 941 |73 25 948 | 72 25 954 | 72
. 26| 917] 78 26| 920 | 77 26| 939 | 76 26 946 | 75 26 952 | 75
Bilinenler: b,,=250 mm, d=460 mm, A;=942 mm? 27 |913] 8L 27 | 927 ] 80 27936 [ 79 27 | 94a| 78 27| 950 78
Malzeme: C30/37-B420C, denetim: iyi. T 28| 909 84 28| 924 | 83 28 | 934 | 82 28 942 | 81 28 048 | 81
ac_Bs e 29 | 906 88 29 | 921 | 86 29 | 93L ]85 29 939 | 85 29 946 | 84
Aranan: My=? 0.85b,, f. M, =Af (d-2) 30 [902] 91 30 |o918] 90 30 ]929 |88 30 937 | 88 30 944 | 87
L LA 31 |899] 94 31| 915 93 31| 926 |92 31 935 | o1 31 942 | 90
1)a=942:365.22/0.85/250/20=80.9 mm 32| 895] 98 32 | 911 96 32| 924 |95 32 933 | 94 32 940 | 93
2)Md:942'365.22(460-80.9/2):144.3'106 Nmm=144.3 kNm 33 891 | 101 33 908 | 99 33 921 | 98 33 930 | 97 33 938 | 96
34| 887105 34 | 905 | 103 34 |ois | 101 34 928 | 100 34 936 | 99
Veya: 35__ | 883108 35| 902 | 106 35 | 916 | 105 35 926 | 104 35 934 | 103
36 | 880112 36| 899 | 110 36| 913 | 108 36 924 | 107 36 932 | 106
1)p=942/250/460=0.0082 M,=Kb,,d2/10 37__| 876|116 37__| 896 | 113 37 | 910 | 111 37 921 | 110 37 930 | 109
2)w=0.0082:10=82->K=27.3 N/mm? 38| 872|119 38| 893 | 117 38| 908 | 115 38 919 | 113 38 928 | 112
39| 868123 39| 889 | 120 39| 905 | 118 39 017 | 117 39 926 | 115
3)M,=27.3-250-460%/10=144.4-106 Nmm=144.4 KNm P, siniri ,|>_ _40_ | 864 127 20 886 | 124 20 902 | 121 20 914 | 120 20 924 | 119
41 | 860] 131 41| 883 | 127 41| 899 | 125 a1 912 | 123 41 021 | 122
42| 856|134 42 | 880 | 131 42 | 897 | 128 12 909 | 126 42 919 | 125
43| 851|138 43 | 876 | 134 43 | 894 | 132 43 907 | 130 43 017 | 128
44__ | 847|142 44| 873 | 138 44 | 891 | 135 44 905 | 133 44 015 | 132
45 | 843 ] 146 45| 870 | 142 45 | 888 | 139 45 902 | 137 45 913 | 135
46__| 839 | 150 46| 866 | 145 46| 885 | 142 46 900 | 140 46 011 | 138
47__|e3alisa| [ 47 863|149 47 | 883 | 146 47 897 | 143 47 009 | 142
48| 830] 158 4 859 | 153 48| 880 | 149 48 895 | 147 48 007 | 145
49 | 825|163 49 | 856 | 157 49 | 877 | 153 49 892 | 150 49 004 | 148
50 | 821|167 50 | 852 | 161 50 | 874 | 157 50 890 | 154 50 902 | 152
51 | 816|171 51| 848 | 165 51 | 871 | 160 51 887 | 157 51 900 | 155
52| 812|175 52 | 845 | 169 52 | 868 | 164 52 885 | 161 52 898 | 159
53| 807 | 180 53| 841|173 53 | 865 | 168 53 882 | 164 53 896 | 162
54| 802|184 54 |837 177 | | 54 |86z |172 54 880 | 168 54 893 | 166
55 | 797 | 189 55| 834 | 181 5 859 [175 55 877 | 172 55 891 | 169
56| 792|194 56__| 830 | 185 56 | 856 | 179 56 874 | 175 56 889 | 173
Max p siniri E 57 | 787]198 57 | 826 | 189 57 853 | 183 57 872 | 179 57 887 | 176
58| 822 | 193 58 | 849 | 187 58 869 | 183 58 884 | 180
59 | 818 | 197 590 | 846 | 101 59 866 | 186 59 882 | 183
60 |43 195 | | _60_ _| 864|190 60 880 | 187
61 | 840 | 199 T 861 | 104 61 877 | 190
62 858 | 198 62 875 | 194
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Bagintilar:
K — 10M,
b, d?
T
10*
p'— i
~10*
A,=pb,d
A, =p'b,d

o

Cift donatili dikdortgen kesit tablolari

S420, B420B, B420C gelikleri ve y,.=1.5 icin gegerlidir

eveaE® ORNEK: Soldaki kesitte malzeme C30/37-B420C, denetim: iyi, A;=?, A'=? Hesaplarda Newton ve mm birimleri kullaniimahdir.
W A=? COzZUuMm:

o d'/d=50/450=0.10 1 w=188->p=0.0188

SY | .35 kum K=10365108/300/4502=60 N/mm? | w'=61 ->p'=0.0061

mi 5 A=0.0181-300-450=2538 mm?

L laaeaal 3 A'=0.0061-300450=824 mm?
300
C16/20 C18/22 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
d’/d d'/d d’/d d’/d d'/d d’/d d'/d d’/d
0.06 | 0.10 | 0.20 ) 0.06 | 0.10 | 0.20 | 0.06 | 0.10 | 0.20 | 0.06 | 0.10 [ 0.20 | 0.06 | 0.10 | 0.20 | 0.06 | 0.10 | 0.20 | 0.06 | 0.10 | 0.20 | 0.06 | 0.10 | 0.20 | 0.06 | 0.10 | 0.20

Klw |w|w(w|ww]lw|w w|w| wwjw|w w|w ww|lww www|/wWw|wj w(wwww|w w|w ww|jlw|w w|www|lww w|w w|ww|w|ww|ww|K
20]63|/0(63|0[63]0 20
21166 /0]66]|0[66]0 . 21
29l6013 691317015 <::| p2p, =0.235f 4/f, 4 = ¢ift donati baslangici 22
23|72|6|72|6[73[10)72|(0]|72|0]|72]|0 23
24| 7519751977 (14]76(0]|76|0|76]|0 24
25|78 112|79(12/80 |17} 79|3|79]3]79]|5 25
26] 81|15/ 82(15/83 (2082 |6|82]|6[83]10]82[(0|82|0]82]|0 26
27|84 |17\ 85|18/ 87 |23]85[9(85]|9(86(14|/86[0|/86[(0]86]0 27
28] 87 |20{ 88 |21| 90 |26] 88 (12| 88 12|90 |17|89(3|89(3|89|5 28
29] 90 |23] 91 [24] 94 |29] 91 15[ 91 |15|93 (21} 92 (6|92 | 6|93 |10 29
30] 93 |26| 94 |27| 97 |32] 94 (17| 94 |18 97 [24] 95[9 | 95 | 9 | 96 |14 30
31] 96 |29] 97 |30{101|34] 96 20| 97 |21]100{27] 97 (12| 98 |12]| 99 |17, 31
32] 98 |32|100(33[104|38] 99 [23]|100|24|103|30J100{15|101|15|103|21}101| 0 (101 0]101| 0O 32
33]101/35(103|37|107|41]102(26(103|27{107|32]103|17|104|18|106/24|104]| 0 |104| 0 |104]| 0 33
34]104|38|106|40{111|44]105|29|106|30{110{35]106{20/107|21|110|27|107| 3 [107| 3 |108| 5 34
35]107|41|109|43|114(48]|108(32(110|33|114|38]109(23|110{24(113|30|110| 6 |110{ 6 |111|10] 35
36]110|44(112|46(118|51J111|35|113|37|117|41]112(26|113|27|117|33|113| 9 [114| 9 |115|15 36
37]113|47|115|49(121|55|114(38|116|40{121]|44]115[29|116(30]|120|36{116]|12(117|12|118|19 37
38]116/50(118|52(125|58|117(41|119|43|124|48]118(32|119(33|123|38]119(15[120|15|122|22 38
39]119|52|121|55[128(62]120(44|122|46|127|51]121(35|122(37|127|41|122|17{123|18|125|26]123| 0 |{123| 0 [123| 0 39
40]122|55|124|58|131|65|123|47({125|49|131|55]124(38]125[40{130|44|125|20|126|21|128|29]127| 0 [127| 0 |127| 0 40
41]125|58|127(61[135|68]126|50|128|52|134|58|127(41|128(43|134|48]128|23[129|24|132|32]130| 3 {130 3 [130| 5 41
42]128|61|130(64[138|72]129|52|131|55|138(62|129(44|131|46|137|51|131|26(132(27|135|35|133| 6 [133| 6 [134[10 42
43]130|64(133|67|142|75|131|55[134|58(141|65]132(47(134(49(141|55|134(29|135|30({139(38]136| 9 |136| 9 |137|14] 43
44]133|67|136|70[{145|79]134|58|137|61|145(68]135(50/138|52|144|58|136(32(138(33|142(41]|138|12({139|12(140(18 44
45 137(61(140(64(148|72]138|52|141|55|147(62|139(35(141|37|145|44]141|15|142(15|144(22| 45
46| 140(64[143|67[151|75]141|55|144(58|151(65|142(38(144|40|149|46]144|17|145[18|147(25]145| 0 |145| 0 |145|0 46
47 143(67(146|70[{155|79]144|58|147(61|154(68|145[41(147|43|152|49]147|20({148(21|151(29]149]| 0 [149]| 0 |149| 0 47
48| 146(70(149(73[158|82]147|61|150({64|158(72|148[44(150|46|156|52]150(23|151({24|154(32]152| 3 [152| 3 |153| 5 48
49| 149(73[152[76[162]86[150|64|153|67|161[75|151[47([153]49[159|55|153]|26|154(27|158[35]155| 6 [155] 6 [156] 9 49
50| 153|67|156|70{165|79]154|50|156|52|163|58]156(29|157|30|161|38]158| 9 [158| 9 |159|13 50
51] 156|70[159(73]168|82[157|52[159|55(166|62|159|32|160(33|164]41|161[12]161]12[163[17 51
52| 159|73|162|76(171|86|160|55|162|58|169|65]162(35[163|37(168|44]164|15|164|15|166(21 52
53] 162|76|165|79(175|89|163|58|165|61|173|68]165|38|166/40|171|47]167|17|167|18|170|25]168| 0 |168| 0 [168| O 53
54 164(79|168|82(178|92|166|61|168|64|176|72]168(41({169|43(175|50]170(|20|170|21|173(28|172| 0 [172] 0]172| 0 54
55 167|82|171|85|182|96|168|64|171|67|180|75|170|44|172|46|178|52|172|23|174|24|177|32[174] 3 [175] 3 [175] 5 55
56 171|67|174|70({183|79|173|47|175|49|182|55]175|26(177|27|180|35]177| 6 |178| 6 [178]| 9 56
57 174|70|177|73|187|82]176|50[{179|52|185|58]178|29|180|30|183|38|180| 9 [181| 9 |182|13 57
58| 177|73|180|76{190(86|179(52|182|55|188|62]181|32|183|33|187|41]183|12|184|12|185|17 58
59 180(76|184|79|193|89]182|55|185|58|192|65]184|35|186|37[190|44|186|15/187|15/189|21|186| 0 |186| 0 |186| O 59
60 183[79|187|82[197(92]185|58|188|61|195|68]187(38|189(40({194|47]189|17|190({18|192|24]190| 0 [190] 0 |190]| O 60
61 186/82{190|85 188|61[191|64[199(72]190|41]|192|43|197|50]192(20|193|21|196|28]193| 3 [193| 3 |194| 4 61
62 189(84|193|88 191(64(194|67 193|44(195|46 195(23]|196(24[199|31|196| 6 |196| 6 |197| 9 |194| 0 |194| 0 |194| 0 |62
63 192|87|196|91 194(67|197|70 196(47|198|49 198(26|199|27 199]9(199| 9 198]0]198] 0]198| 0|63
64 195(90|199(94 197(70{200|73 19950 65
65 198(93 200(73 65
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Temel bagintilar:

K < 10M,
b,d?
o
SR
A =pb,d

A, nin hesap adimlari:

Tek donatili dikdortgen kesit tablolari

B500 celikleri ve vy, .=1.5 igin gegerlidir

Hesaplarda Newton ve mm birimleri kullaniimalidir. Min p, p, , Max p sinirlart Kirigler i¢in gecgerlidir

Bilinenler: b, d, My ve beton sinifi

Aranan: A;=?

1)K=10My/b,/d? hesapla

3)p=w/10* hesapla
4)A,;=p b,d hesapla

NOT:

+f4=0.35 f,, den hesaplanmistir.

*Max p=0.85p,, ve 0.02 degerlerinden kugugu ahinmistir.

*k degeri a, c, g gibi diger buyukliklerin hesabi igin kullanilr:

k
zZ=——

1000
a=2(d-2)
c=alk,

6, =0.0039=¢
C
— Md
4347787

~ &=0.003 0.85fcq
t T -t
© o & © C16/20 C18/22 C20/25 C25/30
' M l - iTE—L K B K K w K K
d _x 7/ TE F¢=0.85fqab,, (N/mm?) w (N/mm?) (N/mm?) k w (N/mm2) k w
‘ 6 966 | 14 g g;g 1‘71 6 973 | 14 6 978 | 14
< 044—M— z , ;1960 17 R R 7 |oes | 17 [ A
d Min p sinin !> 8 954 | 19 9 52 | 22 8 963 | 19 8 971 | 19
9 948 | 22 10948 | 24 9 959 | 22 9 967 | 21
A= A=? 10 o941 24 11 [943] 27 10 o954 24 10  [963] 24
_ o000 0 . 11 935 | 27 12 937 | 29 11 949 | 27 11 960 | 26
© Fs=434.78 A 12 [929] 20 138|932 | 32
; Z s s 12 | 944 | 29 12 956 | 29
— "l ZS :Sd 13 192 32 1‘51 ggg 23 13 [939] 32 13 [952] 31
s=lyd 1‘51 2(1)2 gg 6 o1a | 20 14 934 | 34 14 948 | 34
e . . 17 908 | 43 15 929 | 37 15 944 | 37
T§§|ma gucii M, nin hesap adimlan: 6 o0z a1 o Tsoo T o o T2 5 50T 35
Bilinenler: b,,, d, A, ve beton sinifi 17 895 | 44 19 896 | 49 17 918 | 23 17 936 | 22
Aranan: M,=? 18 1888 ) 47 g‘i 223 gg 18 | 913 | 45 18 | 932 44
19 | sst] 50
1)a=434.78 AJ0.85/b,, /f .y hesapla o o5 22|87 58 L fo081 1 fe84
p, sinin 53 —Ts70T 61 20 [902] 51 20 | 924] 50
, 2)My=434.78 A((d-a/2) hesapla [TV 7 =p 21 ] 866 56 Tsea o2 21 | 897 | 54 21 | 919 | 53
2)Beton sinifi tablosundan K yi bul, ayni satirdaki w y1 oku Veya: ig gzsla 23 === 2> | 801 | 57 > 915 | 55
- 26 850 | 70 23 | 885 | 60 23 911 | 58
1p =Adb,Jd hesapla 24 843 | 65 27 843 | 74 24 880 | 63 24 907 | 61
2) w=p -10* hesapla, beton sinifi tablosundan 25 835 | 69 28 836 | 77 25 374 | 66 25 902 | 62
w yi1 bul, K'yr oku 26 [827] 72 29 {06281 61 26 | 868 | 69 26 | 898 | 67
30 821 | 84
3)My=Kb,,d?/10 hesapla — 5 Josl o] ftdzliz] [ 27 Jes] 7o
28 1809 f 680 = Ts05 | o1 28 | 856 | 75 28 889 72
Max plsinin 29 800 ] 83 33 797 | 95 29 | 849] 79 29 884 | 75
*Tablo sadece f,=500 N/mm2 gelikleri igin ve v,,;=1.5 igin gegerlidir. —L_30 |791] 87 30 |83 82 30 |8s0]| 78
31 |837] 85 31 |85 81
32 [830] 89 32 870 | 85
5 Toslo] [ JTeses
*Kalin surekli ¢izginin altindaki degerler Min p -Max p arasindadir. 34 816 | 96 34 861 | 91
*Aranan deger kalin-slrekli gizgi ustiinde , veya Ustten tablo diginda kaliyorsa minimum donati gerekir. 35 809 | 99 35 856 | 94
+ Aranan deger alttan tablo disinda kaliyorsa, kesit yetersizdir. Kesit biyitilmeli veya ¢ift donatili yapilmalidir. 36 802 | 103 36 851 97
+Aranan deger kesik gizgi altinda kaliyorsa, p>p=0.235f/f,, anlamindadir. 37 17951107 ST 18461101
38 840 | 104
N PR - 39 835 | 107
f,,=500 N/mm?2gelikleri ve y,,;=1.5 igin yardimci bilgiler 70 550 |10
C16/20 | C18/22 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60 41 824 | 114
fq (N/mm?) 10.67 [12.00 [13.33 [16.67 [20.00 [23.33 [26.67 [30.00 [33.33 ;‘i :iz ig
feg (N/mm?) 0.93 0.99 1.04 1.17 1.28 1.38 1.48 1.57 1.65 v 308 | 125
Ky 0.85 0.85 0.85 0.85 0.82 0.79 0.76 0.73 0.70 75 802 | 129
Py 0.0103 ]0.0116 |0.0128 |0.0161 ]0.0186 |0.0209 ]0.0230 [0.0248 [0.0265 26 796 | 133
Min p=0.8f.4/f,4 ]0.0017 ]0.0018 ]0.0019 ]0.0022 [0.0024 ]0.0025 ]0.0027 [0.0029 |0.0030
P=0.235f 4/f 4 0.0050 |0.0056 [0.0063 ]0.0078 ]0.0094 ]0.0110 |0.0172 ]0.0125 ]0.0157
Max p 0.0088 [0.0099 ]0.0109 |0.0137 ]0.0158 |0.0178 |0.02 0.02 0.02
Max p-p’=0.85p, |0.0088 |0.0099 |0.0109 ]0.0137 ]0.0158 [0.0178 [0.0200 |0.0211 ]0.0225
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EK7D(devami) | Tek donatili dikdortgen kesit tablolari

F‘%o mm——»

As=?
L)

Md=138.8

kNm

Sy +—250—»]

40
%—460 mm——»

2612

3018

Md:?

[*—250—*

C30/37 C35/45 C40/50 C45/55 C50/60
K K K K K
k w k w k w k w k w
. . _ . . T (N/mm?2) (N/mm?2) (N/mm?2) (N/mm?2) (N/mm?2)
B500 celikleri ve y,,.=1.5 icin gecerlidir 8 976 | 19 9 o7 |21 9 o 8 94 | 19 9 94 | 21
X — 73 | 21 10 974 | 24 10 977 | 24 10 980 | 23 10 982 | 23
Min p sinin 0 10 o570 | 24 11 971 | 26 11 975 ] 26 11 978 | 26 11 980 | 26
SN o
m O T o 969 | 28 1 973 | 28 12 976 | 28 12 978 | 28
13 966 | 3l 13 970 | 31 13 974 | a1 13 977 |31
12 963 | 29
3 960 | 31 14 963 | 33 14 968 | 33 14 972 | 33 14 975 | 33
.. ] 5 961 | 36 5 966 | 36 5 970 | 36 15 973 | 35
ORNEK: Donati alani hesabi 1451 2:1 gg T 958 | 38 T3 T o o6 T 38 = o T
- o _ _ _ 7 955 | 41 i S 7 965 |_40 i 969 |40
Bilinenler: b,=250 mm, d=470 mm, M;=138.8 kNm, N4=0 I %50 | 329 = o = =1 5 T S 5 1
Malzeme: C30/37-B500C, denetim: iyi. 7 947 | 41 19 950 {46 19 956 | 46 19 961 | 45 19 965 | 45
18 944 | 44 20 947 49 20 954 | 48 20 959 | 48 20 963 | 48
Aranan: A;="? 19 941 | 46 21 944 | 51 21 951 | 51 21 957 | 50 21 961 | 50
20 937 | 49 22 941 | 54 22 949 | 53 22 955 | 53 22 960 | 53
1)K:101388106/250/4602=262 21 934 52 23 938 56 23 946 56 23 953 56 23 958 55
. . 24 935 | 59 24 944 | 58 24 950 | 58 24 956 | 58
_ _ 22 930 | 54
2)C30/37 tablosundan K=26.2 i¢in w =65.6 okundu(interpolasyon). = 1= % 932 | 62 > s ot G o5 | o1 > T
26 929 | 64
_ 4_ 26 939 | 64 26 946 | 63 26 952 |_63
3)p=65.6/10"=0.00656 gg g;g gg 27 927 | 67 27 936 | 66 27 944 | 66 27 950 | 65
4)A,=0.00656-250-460=754 mm? > 318(763 mm?) % 1 e zg 324 72 28 934 | 69 28 942 | 68 28 948 | 68
2 21 | 7 29 931 | 72 29 939 | 71 29 046 | 71
21 913 | 68 30 918 1 75 30 929 | 74 30 937 | 74 30 944 | 73
28 909 | 71 g; gﬁ ;i 3L 926 | 77 31 935 | 76 31 942 | 76
ORNEK: Tasima giicii hesabi(montaj ihmal edilmistir) 29 %06 | 4 32 924 | 80 32 933 | 79 32 od0 | 78
N 30 902 | 76 33 908 | 84 33 921 | 82 33 930 | 82 33 938 | 8L
Bilinenler: b,=250 mm, d=460 mm, A;=763 mm? 31 899 | 79 34 905 | 86 34 918 | 85 34 928 | 84 34 936 | 84
] L 32 895 | 82 35 902 | 89 ES 916 | 88 3 926 |_87 3B 934 | 86
Malzeme: C30/37-B500C, denetim: iyi. AT, = o T o 36 899 | 92 3 5T o1 % 5o T 50 % o2 T 55
A M= =—>= X o B 37 896 1 95 37 910 | 93 37 921 | o 37 930 | o2
ranan: My=" 0.85b,, fiy N a 38 893 [ 98 3 908 | 96 £ 919 | 95 3 928 | 94
M, =Afya(d-7) = S S 39 889 | 101 39 905 | 99 39 017 | o8 39 926 | o7
1)a=763-434.78/0.85/250/20=78.1mm 2 36 880 | 94 7 586 1 107 = o > T = - —
37 876 | 97 7T 883 | 107
2)M =763-434.78(460-78.1/2)=139.6: 105 Nmm=139.6kNm % 572 1 100 - w50 1510 41 899 | 105 4l 912 | 103 41 921 | 102
= e 2 897 | 108 22 909 | 106 22 919 | 105
Veya: ST [ |3 868 | 103 73 894 | 111 23 907 | 109 43 917 | 108
P — 40 864 | 107 7 873 | 116
_ _ e e S | e b e S r 7o ) 7 891 | 114 4 905 | 112 2 915 | 111
1)p=763/250/460=0.0066 M.=Kb. d2/10 41 860 | 110 45 888 | 117 45 902 | 115 45 913 | 113
_ 10%=66->K=26.3 N/mm? i 42 856 | 113 ig ggg Eé 46 885 | 119 46 900 | 118 46 011 | 116
2)w=0.006610%=66->K=26.3 N/mm 43 B5L | 116 | fom o et e 1 B 5] 883 | 122 47 897 | 120 47 909 | 119
_ PEAARN2/ = 106 _ 44 847 | 119 78 880 | 126 48 895 | 123 48 907 | 122
=26. =139. =139. 132
3)M=26.3-250-460%/10=139.1-108 Nmm=139.1 kNm — —— gg :22 1?5 = T 5 o c 5 oo
46 839 126 1 88 138 50 874 132 50 890 129 50 902 127
e 7 T 0 = T 51 871 | 135 51 887 | 132 51 900 | 130
5 o = T 52 868 | 138 52 882 135 52 898 | 133
= =T = T 53 865 | 141 53 88 38 53 896 | 136
= —T = T & 55 |86z [12a 54 880 | 141 54 893 | 139
= = 55 850 | 147 55 877 | 144 55 891 | 142
o1 816 | 144 = T 56 856 | 151 56 874 | 147 56 889 | 145
52 812 | 147 = T 0 57 853 | 154 57 872 | 150 57 887 | 148
M 53 807 | 151 = IR BT 58 849 | 157 58 869 | 153 58 884 | 151
Rl 5 802 | 155 = T 0 59 846_| 160 59 866 | 157 59 882 | 154
o O BERE] 50 843 | 164 | | 60 _|_864 [160 60 880 | 157
= T 61 840 | 167 861 | 163 61 877 | 160
62 837 | 170 62 858 | 166 62 875 | 163
63 833 | 174 63 856 | 169 63 873 | 166
64 830 | 177 64 853 | 173 64 870 | 169
65 827 | 181 65 850 | 176 65 868 | 172
56 823 | 184 66 847 | 179 66 865 | 175
&7 820 | 188 67 844 | 182 67 863 | 179
68 816 | 192 68 842 | 186 68 861 | 182
59 813 | 195 69 839 | 189 59 858 | 185
70 836 | 193 70 856 | 188
71 833 | 196 71 853 | 191
72 830_| 200 72 851 | 195
240 73 843 | 198
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EK7E:

eceoo
A’s

N =

As
eeceo

[

Bagintilar:

K — 10M,
bwd2

=2
10*

p'— i'
10*

A, =pb,d

A'S =p'b,d

4
©
T

iy

Cift donatili dikdortgen kesit tablolari

E:ses kNm

B500 celikleri ve vy, .=1.5 igin gegerlidir

ORNEK: Soldaki kesitte malzeme C30/37-B500C, denetim: iyi, A;=?, A';=?
cOHZUM:

d'/d=50/450=0.10 1 w=158>p=0.0158
K=10-365-10¢/300/4502=60 N/mm2 | w'=51 ->p'=0.0051
A=0.0158300-450=2133 mm?

A';=0.0051-300-450=689 mm?

Hesaplarda Newton ve mm birimleri kullaniimahdir.

C16/20 C18/22 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
d’/d d’/d d’id d’/d d’/d d’/d d’/d d’/d
0.06 | 0.10 | 0.20 | 0.06 | 0.10 | 0.20] 0.06 | 0.10 | 0.20 | 0.06 | 0.10 | 0.20 | 0.06 | 0.10 | 0.20 ] 0.06 | 0.10 | 0.20 ] 0.06 | 0.10 | 0.20 | 0.06 | 0.10 | 0.20 ] 0.06 | 0.10 | 0.20
Klw]w | ww]wlw]w|w|ww]wlw]wlw]|wwwlw|ww|wlw]wlw|wlwwlw|wlw]wlw]wlw]ww]wlw]wlw]wlw]wlw]wlw]{ww]wlw]wlw]/w]w]k
20]53] 053] 053]0 | [ [ [ | [ | | 20
21[56] 0 [56] 0 [56] 0 _ . 21
w2 sls]n] 5] — p2p, =0.235f 4/f 4 = cift donati baslangici | 2
23] 61 5 [61] 5 [62]10]61] 0 [61] 0 610 23
24] 63| 7 [ 63| 8 | 64]14]64] 0 [64] 0 [64] 0 2
25 66 [ 10] 66| 10| 67 17[66] 2 [66] 3 [67] 5 25
26] 68| 12| 69| 13| 70 [20] 69 5 | 69| 5 | 70 10]69] 0 | 69| 0 |69] 0 26
27|70 [ 15| 71| 15| 73 23| 7L 7 | 72| 8 | 73|14 72| 0 [72] 0 | 72] 0 27
28] 73|17 74| 18| 76 [ 26| 74 [ 10| 74 10| 75 [17[75[ 2 [ 5] 3 [ 5] 5 28
20[ 7520 76| 20| 7929 76| 12| 77 |13 78 2L 77| 5 | 77| 5 [ 78|10 29
30[ 78 [ 22| 79| 23| 82 32| 79 |15 79 |15 |81 [24] 79| 7 |80 8 | 81[14 30
31|80 |24 | 81 26 85 34| 81| 17|82 18|84 | 27| 82| 10]82] 10|84 |17 31
32| 83| 27| 84| 28| 8736|8320 84 |20 8730|8412 85| 13| 86|21]85] 0 85| 0 |85] 0 32
33| 85 [ 29[ 86| 31| 90 | 39| 86 | 22| 87 |23 |90 32| 871587 | 15|89 |24]88] 0 | 88| 0 | 88] 0 3
34 88 [ 32| 89| 33| 93|41 ]88 24| 89 26| 93| 35]| 89 | 1790|1892 27| 90] 2 [90] 3 [91] 5 34
35] 90 [ 34| 92 | 36| 96 | 43| 91 27 92 | 28| 96 37]92]20] 93 | 20| 95]30] 93] 5 [ 93| 5 | 93] 10 35
36] 92|37 04| 38| 99 [45] 93 [ 29| 95 | 31| 98 [ 40] 94|22 95| 23| 98 |33]95] 7 | 95| 8 | 96| 15 36
37| 95 [ 39| 07 | 41 [102] 47| 96 | 32| 97 | 33 [101] 42| 97 | 24| 98 | 26 |101] 36 97 | 10 98| 10| 99 | 19 37
[38] 97 [ 42 99 | 43 [105] 49 | 98 | 34 [100] 36 [104] 44| 99 | 27 [100] 28 |104] 38 |100] 12 [100] 13 |102] 22 38
30]100] 44 [102] 46 [108[ 52 [101] 37 [102] 38 [107] 47 |101] 29 [103] 31 |107] 41 [102] 15 |103] 15 |105] 26 [103] 0 |103] 0 [103] 0 39
40]102] 46 [104] 49 [110[ 55 [103] 39 [105] 41 [110] 49 |104] 32 [105] 33 [109] 43 [105] 17 |106] 18 |108| 29 [107] 0 [107] 0 [107] 0 40
41]105] 49 [107] 51 [113( 57 |105] 42 [107] 43 [113] 51 |106] 34 |108] 36 [112[ 45 [107] 20 |108] 20 |111{ 32 [109] 2 [109] 3 [109] 5 41
42]107[ 51 [109] 54 | 116] 60 |108[ 44 [110] 46 |116] 53 |109] 37 [110] 38 | 15| 48 [110] 22 |111| 23 |114] 35 [112] 5 |112| 5 [112] 10 12
43]110] 54 [112] 56 | 119] 63 [110] 46 |112] 49 [119] 55 |111] 39 |113] 41 |118| 50 [112] 24 [113] 26 |116] 38 |114] 7 |114] 8 [115] 14 3
44]112] 56 [115] 50 |122] 66 [113[ 49 [115] 51 |[121] 57 |114] 42 [116] 43 |121] 52 [115] 27 |116] 28 |119] 41 [116] 10 |147] 10 |118] 18 44
45 115( 51 [118] 54 |124] 60 |116] 44 [118] 46 |124] 54 |117] 29 [118] 31 [122] 44 [119] 12 [119] 13 |121] 22 45
4 118[ 54 [120] 56 |127] 63 | L19] 46 |121] 49 |127] 57 |120] 32 [121] 33 [125] 46 | 121] 15 |122] 15 |124] 25 [122] 0 |122] 0 |122] O 46
47 120] 56 |123] 59 |130] 66 |121] 49 |123] 51 |130] 59 [122] 34 [123] 36 |128] 49 |124] 17 [124] 18 |127] 29 [125] 0 [125] 0 [125] 0 47
4 123( 59 125 61 |133] 69 | 123] 51 [126] 54 |132] 61 | 124] 37 [ 126] 38 [131| 52 | 126] 20 [127] 20 |130| 32 [128] 2 [128] 3 [128] 5 48
49 125[ 61 [128] 64 |136] 72 | 126] 54 [128] 56 |135] 63 |127] 39 |129] 41 [134] 54 [129] 22 [130] 23 |132] 35 [130] 5 [130] 5 |131] 9 49
50 128[ 56 | 131] 59 |138] 66 | 129] 42 [131] 43 |137] 56 | 131] 24 |132] 26 |135] 38 |133] 7 [133] 8 |134] 13 50
51l 131] 59 | 133] 61 |141] 60 |132] 44 [134] 46 [139] 59 | 133] 27 |135] 28 |138] 41 | 135] 10 [136] 10 |137] 17 51
52 133[ 61 [136] 64 |144] 72 |134] 46 |136] 49 |142] 61 |136] 29 |137] 31 |141] 44 | 138] 12 [138] 13 |140] 21 52
53 136] 64 [139] 66 |147] 75 |137] 49 [139] 51 [145] 63 |138] 32 [140] 33 | 144] 47 [140] 15 [141] 15 |143| 25 [141] 0 [141] 0 |141] O 53
54 138] 66 | 141] 69 |150] 78 |139] 51 [141] 54 |148] 65 | 141] 34 |142] 36 | 147] 50 |142| 17 |143] 18 |145] 28 [144] 0 [144] 0 |144] 0 54
55 141] 69 [144] 72 [153] 80 |142{ 54 [144] 56 |151] 68 | 143] 37 [145] 38 | 150] 52 |145] 20 [146] 20 |148| 32 [147] 2 [1a7] 3 [147] 5 55
56 144] 56 | 146] 59 |154] 70 |146] 30 |147] 41 |153| 55 |147| 22 |148] 23 |151] 35 [149] 5 [149] 5 |150] 9 56
57 146] 59 [149] 61 [157] 72 |148] 42 [150] 43 |155] 58 |150] 24 |151] 26 |154] 38 |151] 7 [152] 8 [153] 13 57
53 149] 61 [152] 64 [160] 74 |151] 44 [153] 46 |158] 60 |152] 27 |153] 28 |157] 41 | 154 10 |154] 10 |156] 17 58
59 151] 64 |154] 66 |162] 76 |153] 46 |155] 49 | 161] 63 |155] 29 |156] 31 |160| 44 [156] 12 [157] 13 |158] 21 [157] 0 |157] 0 |157] 0 59
60 154] 66 |157] 69 |165] 78 |155] 49 |158] 51 | 164| 65 |157] 32 [159] 33 |163| 47 |159] 15 [159] 15 |161] 24 [160] 0 |160] 0 |160] 0 650
61 156] 69 [159] 72 [168] 80 [158] 51 |160] 54 | 167| 67 [160] 34 [161] 36 |166] 50 [161] 17 [162| 18 [164] 28 [162] 2 [162] 3 [163] 4 61
62 150| 71 [162 74 |171] 83 |160] 54 |163] 56 | 170] 70 |162] 37 |164] 38 | 168| 53 |164] 20 [165] 20 |167| 31 |165] 5 |165] 5 |166] 9 652
63 161] 73 [164] 77 |174] 86 |163] 56 |165] 59 | 173| 72 |164] 39 |166] 41 |171] 55 [166] 22 [167] 23 |170] 34 |167] 7 [167] & |168] 13 63
64 164] 76 [167] 79 |177] 89 |165] 59 |168] 61 |176] 74 |167] 42 [169] 43 |174] 58 [169] 24 [170] 26 |173] 38 |170] 10 170] 10 |171] 17 65
65 166] 78 [169] 82 |180] 92 |168] 61 [170] 64 |178] 76 |169] 44 [171] 46 |177| 61 [171] 27 |172] 28 |176] 41 |172] 12 [173] 13 |174] 20 65
66 168| 81 |172] 84 |183] 95 |170] 64 |173] 66 | 181] 79 |L72] 46 |174] 49 |180] 63 [173] 29 |175] 31 |179] 44 [174] 15 |175] 15 |177] 24 [175] 0 [175] 0 |175] 0 |66
67 171] 83 [175] 87 |185] 98 |173] 66 |176] 60 |184] 81 [174] 49 |176] 51 |183| 66 [176] 32 |177| 33 |181] 47 |177] 17 |178] 18 |180] 27 [179] 0 |179] 0 |179] 0 |67
68 173( 86 [177] 89 [188]101[175] 69 [178] 72 |187] 83 |17 51 [179] 54 |186] 68 [178] 34 [180] 36 |184] 50 [179] 20 [180] 20 [183[ 31 [181] 2 [181] 3 [181] 4 |68
69 176] 88 |180] 92 | 191103177 71 [181] 74 | 190] 85 |179] 54 |182] 56 |189] 71 |181] 37 |182] 38 [187| 53 |182| 22 |183] 23 |186] 34 |183] 5 [184] 5 |184] 8 [69
70 180] 73 |183] 77 |193] 87 |182] 56 |184] 50 |191] 73 | 183] 39 |185] 41 |190] 55 [184] 24 |185] 26 |189] 38 [186] 7 |186] 8 |187] 12|70
71 182[ 76 | 186] 79 |196] 89 |184] 59 |187] 61 |194] 76 |186] 42 18| 43 [193] 58 |187] 27 |188| 28 [191] 41 |188] 10 [189] 10 [190] 16 |71
72 185] 78 | 188 82 |199] 92 | 186] 61 |189] 64 |197] 78 | 188| 44 [190] 46 |196] 61 [189] 29 [190] 31 |194] 44 [191] 12 [191] 13 |193] 20 |72
73 187| 81191] 84 189] 64 [192] 66 191] 46 193] 49 |199] 64 |192] 32 [ 193] 33 |197] 47 | 193] 15 |194] 15 |196] 23|73
74 190] 83 |193] 87 191[ 66 [194] 69 193[ 49 [195[ 51 194] 34 [196[ 36 196] 17 [196] 18 [199] 27 |74
75 192[ 86 [196] 89 194] 69 [197] 72 196] 51 [198] 54 196] 37 [198[ 38 198[ 20 [199] 20 75
76 195] 88 [199] 92 196] 71 [199] 74 10854 199[ 39 76
7 197] 91 19973 77
78 199] 93 ; 78
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EK8A: Tek donatili tablali kesit tablolari o, ORNEK:A=? oo |, ORNEK: M.c2
o . B L RAG=Y _ H q=
A — Bagintilar: | W § ¢cOzoMm: Ti g ¢ozOm:
- : ‘ — Y — I
| - Mo M, =M, =N, -d) Eo f K=1000-330-108/650/5502/10.67=157 Eo " ¥d=100/550=0.18=20 '
e > , 1000M' S S =s30 knm  d=100/550=0.18=20 w=1750 | 8% Mu=2  bib,=650/250=2.6=3 ‘ _
N Mg N K=o A2, b/b,=650/250=2.6~3 l 1828=1010.67-650-550/104/365.22 ['“157
it = e N fso»\ A=175010.67-650-550/365.22/104=1828 mm? *ﬂ”’ w=1750 ,
T _ O Ty d - ‘M -106 2 —
of “bﬂ A= 101 e C16/20-B420C, denetim: iyi C16/20-8420C, denetim: iyi +27~1000-My10%650/550%/10.67>M,=329.4kNm
vd d
/d=0.05 /d=0.10 1/d=0.15 /d=0.20 1/d=0.25 1/d=0.30
b/bw b/bw b/by, b/bw b/b., b/bw
Kl2]3]|4a]5]|6|8lwo]2]3]a]s5]|6]8lw]2]3]|]4a]|]5]|]6]|8|10]2]3]4|5]|]6]88]1w]2]|3]a]5]|]6]|8|10]2]3]4|5]86]8]10
— [ 20 101] 101] 101| 101 101| 101|101] 101] 101] 101| 101] 101| 101| 101| 101 101| 101 101| 101| 101| 101] 101| 101[ 101| 101| 101| 101| 101| 101] 101| 101| 101| 101| 101| 101 101 101| 101| 101[ 101] 101[ 101}
15| 151 151] 151 151] 151] 151[151] 151] 151 151| 151] 151 151 151 151] 151] 151 151( 151] 151] 151] 151| 151[ 151] 151] 151[ 151 151 151] 151 151 151 151 151] 151) 151[ 151] 151] 151| 151[ 151] 151
&= [ [20] 202] 202] 202] 202| 202| 202|202| 202] 202| 202] 202| 202| 202| 202| 202| 202| 202] 202| 202| 202| 202| 202| 202| 202| 202] 202| 202| 202] 202| 202| 202 202] 202| 202| 202] 202| 202| 202| 202| 202| 202| 202
25 | 254] 254| 254| 254| 254| 254|254] 254| 254| 254| 254| 254| 254| 254| 254| 254| 254| 254 254| 254| 254 254 254 254| 254| 254| 254| 254| 254| 254| 254| 254| 254| 254| 254| 254| 254| 254| 254 254 254| 254
== ([30 ] 305] 305| 305| 305| 305| 305[305] 305| 305| 305| 305| 305] 305| 305] 305| 305] 305| 305] 305| 305] 305| 305] 305| 305 305| 305] 305| 305] 305| 305] 305| 305[ 305| 305] 305] 305] 305| 305 305| 305] 305| 305
— 58| 358| 358] 358| 358| 358[358] 358| 358] 358| 358| 358| 358| 358| 358| 358| 358| 358| 358 358| 358] 358] 358 358| 358| 358] 358| 358| 358| 358 358| 358| 358] 358 358] 358| 358] 358| 358| 358| 358| 35
35| 358] 3 8| 3 8 8| 3 8| 3 8| 3 358] 3 8 8| 3 8| 3 8| 3 8| 3 8| 3 8| 358] 3 8| 358 8
@ |[40] 410] 410] 410] 410] 410| 410]410] 410[ 410] 410] 410[ 410] 410] 410| 410] 410] 410] 410 410] 410 410] 410| 410] 410[ 410[ 410[ 410[ 410] 410[ 410] 410] 410] 410| 410] 410| 410] 410] 410] 410] 410[ 410[ 410
O\ 45 [463] 263] 463 463] 463| 463|463| 463| 463| 463 463| 463| 463| 463| 463| 463| 463| 463| 463] 463| 463| 463| 463| 463| 463| 463| 463| 463| 463| 463| 463| 463 463| 463] 463| 463| 463| 463| 463 463] 463] 463
Q | (50| 516] 517] 517| 518] 518| 520|521| 516] 516] 516| 516 516] 516] 516 516| 516] 516 516| 516] 516 516| 516] 516 516| 516] 516 516] 516| 516 516] 516] 516 516] 516] 516] 516] 516] 516 516] 516] 516 516
O) (55| 570] 572] 573] 575] 576] 580]583] 569] 569] 569] 569 569] 569] 569 569] 569] 569 569] 569] 569 569] 569] 569 569] 569] 569 569] 569] 569 569] 569] 569 569] 569] 569] 569] 569] 569 569] 569] 569] 569
| [60] 625] 628] 631] 634] 637| 644|652| 623| 623] 623| 623| 623| 623| 623| 623] 623| 623| 623| 623| 623| 623| 623] 623] 623] 623| 623| 623| 623] 623 623| 623| 623| 623| 623| 623] 623| 623| 623 623 623] 623] 623
== | 65| 681] 686] 690| 696| 701| 715|731| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677| 677 677| 677| 677
C_"‘ 70 | 738] 745] 752] 761 770| 793|824| 731| 731| 731| 731| 731| 731] 731| 731| 731| 731 731 731 731 731| 731| 731 731| 731| 731| 731| 731| 731[ 731| 731[ 731| 731| 731 731 731| 731 731 731| 731] 731] 731
795| 805| 816| 829] 843| 882[947| 786| 786| 786| 786| 786] 786| 786] 786| 786] 786] 786| 786| 786] 786| 786| 786| 786 786| 786 786| 786] 786| 786| 786| 786| 786] 786| 786] 786| 786] 786| 786] 786 786 7
75 | 795] 805] 816] 829] 843 882]9 86| 786| 786] 786| 786 786| 786 786| 786| 786| 786| 786| 786| 786] 786| 786| 786| 786] 786] 786| 786| 786] 786| 786| 786 786| 786 786] 786 786| 786| 786| 786| 786| 786
= |80 854] 867] 883| 901| 923| 988 _842] 842|_842| 8a2| 842| 842| 8a2| 842| 842| 842| 842| 842| 842| 842| 842| 842| B42| 842| 842| 842| 842| 842| 842| 842| 842| 842| 842| 842| 842| 842| 842| 842| 842| 842| 842
T, 85 | 913] 931] 952| 978[1011[1129 898| 898| 898| 898| 898| 898] 899] 897| 897| 897| 897| 897| 897| 897| 897| 897| 897| 897| 897| 897| 897] 897| 897| 897| 897| 897| 897| 897] 897| 897| 897| 897| 897| 897| 897| | ——
O [ 90] 973[ 997]1025[1062]1111 954| 955| 956| 956] 957| 959| 961] 953 953| 953| 953| 953| 953| 953] 953] 953| 953| 953| 953| 953| 953| 953| 953 953| 953 953| 953| 953] 953| 953| 953| 953| 953| 953| 953 o
o | [-95]1035]1065]1103]1153]1229 1012|1014[1015|1018]1020]1024]1029]1010[1010[1010]1010/1010|1010|1010}1010[1010/1010[1010]1010[1010{1010]1010[1010[1010]1010[1010[1010]1010|1010/1010|1010/1010[1010[1010[1010 2
- | [100]1097[1135[1184]1254]1381 1070]1074[1077[1081[1086[1095[1107]1067[1067[1067[1067|1067|1067|1067]1067|1067|1067[1067 10671067 |1067]1067[1067[1067[1067[1067[1067]1067|1067|1067|1067|1067|1067 1067|1067 &
= | [105]1161[1208]1272[1371]1669 1130(1135[1142[1149(1156[1175[1199]1124[1124[1124[1124| 1124|1124 | 1124 1124|1124 |1124[ 1124|1124 1124[1124]1124(1124[1124[1124|1124|1124|1124] 1124|1124 1124|1124 1124|1124 1124 2
o | [110]1226[1284[1366]1514 1190]1199[1209(1220[1232[1265[1318]1182[1182[1182[1182|1182|1182|1182]1182]1182|1182[1182]|1182]1182|1182]1182[1182[1182[1182[1182[1182]1182[1182[1182|1182|1182[1182]1182]1182 &
@ | [115]1293]1363[1470]1713 1252]1264(1279]1295[1316(1374]1560|1241|1241]1241[1241]1241|1241[1241]12411241[1241[12411241[1241|1241]|1241[1241[1241 1241 [1241[1241|1241|1241[1241 1241 |1241[1241 1241 [1241] || §
= | [120]1360|1445]1586 1314(1332(1352(1377[1408[1523 1299[1299[1299|1299]1300[1300[1300J1299[1299|1299|1299|1299|1299|1299]1299(|1299(1299(1299(1299(1299(1299] 1299|1299 [1299[1299|1299| 1299|1299 s
o 125[1430[1532[1720 1378]1401[1429[1465]1515 1359[1360[1360(1361[1361[1362[1364]1359|1359|1359|1359|1359|1359]|1359]1359]1359(1359(1359]1359(1359(1359]1359[1359[1359[1359[1359] 1359|1359 <3
S 130]1500[1625|1886 1443]1473(1512[1564]1645 1420|1421[1423(1425[1426|1430[1435|1418|1418|1418[1418|1418|1418| 1418|1418 1418|1418]1418|1418|1418|1418|1418]1418|1418]1418|1418| 1418|1418 @
135|1573[1723|2129 1510(1548(1600(1675|1827 1482|1485|1488|1492[1496|1505|1516|1479|1479|1479|1479|1479|1479(| 1479|1479 1479|1479(1479(1479|1479|1479]1479|1479|1479|1479| 1479|1479 1479 o
= | [140]1648]1828 1578]1627(1695[1809 1545[1550 1556 [1563[1571[1589[1614] 153915391539 15391539 1539(1539]1539]1539( 15391539 1539[1539[1539] 1539|1539 1539 1539|1539 1539 1539] | L
S | [145]1724]1943 1647]1708]1800[1985 1609|1618]1628|1639[1653]1688]1749|1601 |1601[1601[1601|1601|1601]1601]|1601]1601[1601[1601]1601[1601[1601]1601]1601[1601[1601|1601]1601|1601
E 150]1803[2071 1718]1794[1917 1674]1688]1703[1721[17431812 1663|1663]1663|1663|1663]1663|1663|16631663]1663|1663|1663|1663|1663|1663(1663]1663|1663|1663]1663[1663
o) 155|1884[2217 1791|1885(2054 1741[1760[1782[1810[1847[2011 1725|1725(1725(1725|1725(1725|1725]1725(1725[1725[1725[1725|1725|1725|1725|1725|1725|1725(|1725|1725|1725
« | [160]1968]2391 1865]1982[2224 1809|1835[1867[1909[1971 1789[1789]1790[1791[1791[1793[1794]|1788[1788| 1788|1788 1788|1788]|1788]1788(1788|1788(1788|1788[1788|1788
@ | [165]2054]2624 1942|2085(2485 1879]1913[1958(2022[2138 1853|1855|1857|1859|1862|1866|1872]1852|1852|1852|1852[1852|1852|1852| 1852|1852 | 1852|1852 185218521852
O |[170]2144 20212198 1951[1995[2057[2156 1920[1924[1928(1932(1937[1949(1964]1916(19161916{1916|1916]1916]1916]1916(1916]1916(1916/1916(1916/1916
o | [175]2238 N 21022322 2024[2081]2166(2335 1987[1994[2002|2010[2020]2045[2083|1981[1981]1981[1981|1981[1981]1981]1981[1981[1981[1981[1981[1981|1981
© | [180]2336 [ — 21862463 2099[2172[2291 2056 |2067|2080] 2095|2113 2164]2322]|2046]2046(2046[2046]2046(20462046] 2046|2046 [2046 2046|2046 | 2046 | 2046
~ | [185]2438 | W sayilan_| 22732629 2176(2269]2439 2127(21432163[2187(2219]2344 2113[2113[2113[2113[2113[2113]2113]2113[2113|2113[2113|2113[2113|2113
© | [190]2546 2363|2842 2256(2373]2634 2199 2223(2252(2291 (2347 2180(2180/2180]21802181|2181(2182|2179[2179(2179|2179[2179[2179[2179| | [ |
LO | [195]2660 2457(3232] N 2338|2486 2273|2306 |2349|2411 2526 2248(2249|2251[2252 | 2254|2257 |2260]2247|2247 | 22472247 | 2247|2247 | 2247 5
Q) | [200]2782 2555 — 2423(2611 2350(23942455]2558 2318(2322|2325[2329(2333|2342(2353|2315(2315|2315(2315|2315[2315|2315 g
= | [205]2914 2658 LW sayilan 2511[2752 2428|24862575|2774 2390[2397]2403[2411[2420[2442|2476]2384|2384]2384[2384]2384[2384[2384] s
© | [210]3058 2766 2602[2920 | 250925852716 24642475(2487]2501[2519(2570 2454|2454(2454(2454(2454[2454 (2454 o
Q 215|3218 2881 2697|3136 0 ey 1 259226922895 2539[2556(2576[2602]2635]2790 2525]2525[2525|2525(2525| 25252525} | |
L0 | |220]3403 3003 27963555] | ! 2678(2809(3194| \ 2617|2642|2674|27162783 2597[2597|2597[2597|2598 | 2598( 2598 3
o\l | [225]3627 3136 2900 2768(2938 ]S 2697[2733[2781[2855(3039 2670]2672]2673]|2674]2676]2679]2683 >
Q) |[230]3939 3281 3010 28613087 | W sayilan | 2780(2829[2902[3043] 2746(2749(2753[2757(2762[2773]2786 >
235 3442 3127 29583266 2865/2933(3044 [ 2823|2831|2839|2848(2859(2887[2936| - &
240 3629 3252 3059|3511 2954[3045(3226] | () sayilari |_|2903]2916]|2931[2949|2972[3051 g
— [245 3857 3388 3166 3045|3169|3546 ._'_'y_'_, 2985[3006(3032[3065(3114 a
250 4181 3537 3279 3141]3309 | | | 3071]3102]3143]3206[3338 o
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Tek donatili tablali kesit tablolari

b I 0.85f, Bagintilar’: 650 ' ORNEK: A;=?
—3 Jjw " : h . T g COZUM:
T—// T d %—085&% My =M, -N,(5-d) g | T K=100-330-10%/650/550%/10.67=15.7 -
d4 A=l - I L L00M' g - t/d=100/550=0.18=20 }k:ggg
Na s Mo ¢ N | ¥ = g S M¢=330kNm  b/b,=650/250=2.6~3 )
l As=? As=? f, bd l A.=1000-330-10°/365.22/899/550=1827 mm?
- seee g Adfy 1000M, N,
of e TThkd
yd yd
C16/20-B420C, denetim: iyi
C25/30..C50/60 betonlari ve her tir c¢elik icin gecgerlidir
1/d=0.05 t/d=0.10 t/d=0.15 1/d=0.20 1/d=0.25 1/d=0.30
| blbw bibw blbw blbw blbw blbw
Kl2|3|a]s5]e]s]wo]2]3]a|s]s6]s]wojz2|s]a]s]e]ls|wo]l2]3]als]e]s]wo]a]3]a]s5]s6]s]wola]s]a]ls]e]s]io
1 |994] 994 | 994 | 994 [ 994 [ 994 | 994 | 994 | 994 [ 994 [ 994 | 994 | 994 | 994 | 994 [ 994 | 994 | 994 | 994 | 994 | 994 | 994 | 994 | 994 | 994 | 994 | 994 | 994 | 994 [ 994 [ 994 | 994 | 994 | 994 [ 994 | 994 | 994 | 994 | 994 | 994 [ 994 | 994
2 |o88| 988 | 988 | 988 | 985 | 988 | 988 | 988 | 988 | 985 | 988 | 988 | 988 | 988 | 985 | 988 | 988 | 988 | 988 | 985 | 988 | 988 | 988 | 988 | 985 | 988 | 988 | 988 | 988 | 985 | 988 | 988 | 988 | 988 | 988 | 985 | 988 | 988 | 988 | 985 | 985 | 988
3 |982] 982 [ 982 | 982 | 982 [ 982 [ 982 | 982 | 982 | 982 [ 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 | 982 [ 982 | 982 | 982] 982 | 982 | 982 | 982 | 982 [ 982 | 982
2 Jo76] 976 | 976 | 976 976 | 976 ] 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 | 976 976
5 |969] 968 | 967 966 | 965 [ 965 [ 960 | 970 | 970 | 970 [ 970 | 970 | 970 970 | 970 [ 970 | 970 | 970 970 | 970 [ 970 | 970 [ 970 | 970 | 970 970 | 970 [ 970 | 970 | 970 970 [ 970 [ 970 | 970 | 970] 970 | 970 | 970 | 970 970 [ 970] 970
6 |959] 955 | 951 [ 947 | 942 [ 942 [ 920 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 [ 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963 [ 963 | 963
7 |949] 940 [ 931 | 920 | 909 [ 909 [ 849 | 957 | 957 | 957 [ 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 [ 957 | 957 | 957 | 957 | 957 | 957 | 957 | 957 [ 957 | 957
8 |937] 922 [ 906 | 888 | 867 | 867 950 | 950 [ 950 | 950 [ 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950 | 950
9 |925] 903 [ 878 | 848 | 810 | 810 943 [942 | 942 [941 [ 940 [ 938 | 937 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944 | 944
10]911] 881 | 844 | 797 [ 724 | 724 934 | 931 | 928 925 | 921 | 913 903 | 937 | 037 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 037 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 937 | 937 937 [ 937
11]897| 857 | 805 | 727 924018910 002 | 893 | 870 | 834 | 930 [ 930 | 930 [ 930 [ 930 | 930 | 930 | 930 | 930 | 930 930 930 | 930 | 930|930 | 930 930 930 | 930 | 930 | 930 | 930 | 930 | 930 930 | 930 | 930| 930
12]882] 830 | 757 913 | 901 | 888 | 872 | 852 | 788 924 [924 [ 923 [ 623 [ 623 [ 923 [ 923 | 924 | 024 | 924 | 924 | 924 | 924 | 024 | 924 | 924 | 924 | 924 | 024 | 924 | 924 | 924 | 924 | 024 | 924 | 924 | 924 [ 924 | B
13]866] 800 | 689 901 | 882 | 860 | 831 | 790 916 | 915 | 914 | 912 | 911|909 | 906 | 917 | 917 | 917 | 917 917 | 917 | 917 | 917 | 917|917 | 917 | 917 | 917 [ 917 | 917|917 | 917|917 [e17|917|917]| &
14]850| 766 887 | 861 | 826 | 774 906 | 903 [ 899 | 896 | 891 | 881 | 867 | 909 [ 909 | 909 [ 909 [ 909 [ 909 | 909 | 909 | 909 | 909 ] 909 [ 909 | 909 | 909 | 909 | 909 [ 909 [ 909 909 [ 909 [ 909 ]| =
15]832] 724 |\ 873 | 836 | 782 896 | 889 | 881 | 872 | 860 | 828 902 | 902 [ 902 | 902 [ 902 | 902 [ 902 | 902 | 902 | 902 | 902 | 902 | 902 | 902 | 902 902 | 902 | 902 | 902 902 | 902]| &
16]813] 669 S— 858 | 807 | 719 884 | 872 | 857 | 838 | 812 895 | 894 | 894 | 894 | 893 [ 893 | 892 895 | 895 | 895 | 895 | 895 | 895 | 895 | 895 | 895 | 895 | 895 | 895 | 895 895 | B
17]793 k sayilari | 841|773 |\ 871 852 | 827 | 788 886 | 884 | 882 | 830 | 877 | 872 | 866 | 887 | 887 | 857 | 887 | 887 | 887 | 887 | 857 | 887 | 887 | 887 | 887 | 887 | 887 || =
18]771 823 | 731 — 857 | 829 | 786 875 | 871 | 865 | 859 | 852 | 832 | 775 | 880 | 880 [ 880 | 880 | 880 | 880 | 880 | 880 | 880 880 | 880 | 880 | 880 | 880 ]| £
19[746 804 | 660 | K Sayilari | 842 | 801 | 721 864 | 855 | 844 | 829 | 809 872 [672 | 872 | 871 | 871 | 671 | 671|672 872 | 872 | 872 872 872 B72|| &
20]719 783 825|766 | 851 836 | 815 | 782 863 | 861 | 860 | 859 | 857 | 854 | 850 | 864 | 864 | 864 | 864 | 864 | 864 | 864
21]687 759 go7 |79 | 837 812|773 852 | 849 | 844 | 840 | 834 | 817 856 | 856 | 856 | 856 | 856 | 856 | 856 {
22647 733 787 | 610 [LE SaVtlan | 821|783 689 N 841|833 [ 823810 791 847 | 847 | 847 | 847 | 847 | 847 | 847
23|584 701 764 804 | 745 , 827 | 813 793 | 756 538 | 837 | 835 | 834 | 833 | 830 826 ]| .
24 661 738 785 | 684 k sayilari | 813 | 788 | 744] |\ 827 | 823 | 819 | 814 | 808 | 787 2
25 598 707 762 [ 1 796 | 756 | 814 806 | 795 | 780 | 749 | 5
k ayilan @
k sayilan %
2
o
Q
-------- 2
1 |Ng<0.1f A, olmali . Aksi durumda kesit kolon olarak boyutlandiriimalidir. Ngnin basing olmasi durumunda ihmal edilmesi, yani Ng=0 alinmas1 6nerilir. ﬁ
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Kiriglerde sinir degerler

<5cm ’E <5cm

<5 cm| cekme tarafi

Benzeri ERSOY/OZCEBE S. 275-277

e T\" (depremde gekme - basing) \ \\/f"ﬁ
Ll 4 aq [wem] e N
\ | | |
— | ‘ | I
é [ - 4 1 SV\ » S, 1 / |
& 1 [ p (I) —» g e ¢gﬁvdc — — ‘ \
| o I c P 3
| Ow—| W | Pesvde | ]
l . } w P o Pw—] bw 1 “ c.
. Y - | ! " — ﬁ
T , ' | B
P i ™ \ Le d <| gekme tarafi -~ i © ? “bwﬂ ?
| - \ 04" SN | e
S - o
,U/ i N Ly =‘/iy
coooloooo basing tarafi i ‘ ¢w
* | - (depremde gekme - basing) 5 ) .
* Kojon ¢ s Kgjon
oo oio cee ‘f }
| -

b,,: kiris genisligi

h: kiris yiiksekligi

d: faydal yiikseklik=h-d'

t: tabla kalinlig:

C.: net beton ortiisii

d': beton ortiisii

¢’.: net donat1 aralig

by: kolonun kirige dik kenar1

hy: kolonun kirige paralel kenar1
L,: kiris net agiklig1

L.: sarilma bolgesi uzunlugu

c: donatinin komsu agikliga uzatilma miktari

a: ilk ve son kolonda donatinin kolon igindeki uzunlugu

b: donatinin komsu agiklikta devam ettirilememesi durumunda (6rnegin:ilk ve son mesnette

veya komsu kiris yiiksekleri farkli ara mesnetlerde ) boyuna donatinin 90° agag1 veya yukari

biikiilen kismimin uzunlugu

Ahmet TOPCU, Betonarme |, Eskisehir Osmangazi Universitesi

¢: boyuna donati gap1

p: ¢cekme donatist orant

p’: basing (veya montaj) donatisi orani

p,: mesnet listiindeki donatinin orant

p’,: mesnet altindaki donatinin orani

0, etriye donatisi ¢ap1

p,,- etriye donatisi orant

s: agiklikta etriye adimu (araligi)

s’: sarilma bolgesinde etriye adim (araligi)
e: Etriyelerin komsu iki diisey kolu arasindaki mesafe
k: etriye kanca boyu

Dyivde: OVde donatisi api

Pgsvde: gbovde donatisi orant



EK9(devami):

KiRISLERDE SINIR DEGERLER

Ahmet TOPCU, Betonarme |, Eskisehir Osmangazi Universitesi

Zorunlu kosullar L ACIKLAMALAR:
Tanim Ek oneri Aglklama 1. Kiris genisligi sinirlamasi: Dar bir kolona gok genis bir kirisin oturtulmasi sakincalidir.
TS 500:2000 TBDY-2018 TBDY- 2018, madde 7.4.1.1a.
min b, 20cm 25cm 25cm
max b,, b.+h b.+h - 1
min h 30cm, 3t,L,/10 30cm, 3t 40 cm 2 , by <bith
o b,>25 cm
L /2.5 (strekli kiriglerde) _— h>30
max h L" /15 (basit kiriste) 3.5b,, L,/4 - 3 4 = >30 cm
min p 0.8 fq/fyq - - - f by
max p 0.02 0.02 - ﬂbik«
min p; 0.8,y /fyd 0.8 1y /fyd - . . R . o .
2. Asiri sehimi (yer degistirme, ¢cokme) 6nlemek igin kiris yliksekligi ve donati orani
max p, 0.02 0.02 - sinirlamasi: Bak: TS 500:2000, Madde 13.2.
min p’ - p,/4 - Montaj donatisi alt siniri Stiineklik igin donati orani 085p,, ve 0.02 sinirlarini agmamalidir. Bu sinirlara yakin
P B B donatilan kirigler sinek olmakta fakat asir sehim yapmaktadir. Arastirma ve
minpy 0.5p,, 081 /fyd Mesnet alti donatisinin alt sinin gozlemlere gére, asir sehim olmamasi igin, donati orani p; < 0.235f./f ile verilen
max p’; - 0.02 - sinir asmamalidir.
max (p-p’) | 0.85p, - £ =0.235f /f 2 Bak:
max (o' | 0.85 085 " ERSOY/OZCEBE, S. 260 Paragraf 5.4.2
P WPy | 2O Po ©° Py A BERKTAY, |, S. 155, Paragraf 5.1.2.2
min L, 2h 2h - Sarilma bolgesi
maxs 0.5h 05h 20 cm 3. Bu kosulu saglamayan kirisler, yiiksek kiris olarak tasarlanir ve donatilir, Bak: TBDY-
min s - - 10cm 2018, madde 7.4.1.1b ve 7.4.1.1c
max s’ h/4 ,15cm h/4,15cm, 8¢, s/2,10 cm dmin: DOyuna donati min capi
min s’ N _ 5cm 4. b,>40 cm olan genis kiriglerde birden ¢ok (4, 6,... kollu) etriye kullaniimali. Bak:
TBDY-2018, madde 7.4.4.
max e - 35 4
min ¢ 12 mm 12 mm - R = /
max ¢ - - 24 mm 4
min ¢,, 8 mm 8 mm -
max - - 12 mm
D FesBSAHeg%ﬂ%es%%
min p,, O'3fctd/fywd Bak: 7.4.5.2 - fwaetriye celigi tasarim dayanimi b,>40 cm >
MiN dgsyge 10 mm 12 12
MiN Pysyde 0.001 0.3(py+p’y) - 5
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EK9(devami):

KiRISLERDE SINIR DEGERLER (devami) 5. Govde donatisi:
~
Zorunlu kosullar . :
Tanim Ek 6neri Aciklama
TS 500:2000 TBDY-2018 Asgovae20.001 by d «
: h >60 cm olan kirislerin | i €
min a _ 041, - 6 her iki yiizine , T e T §
min b - 12¢ - biziilme catlaklarini » ; A
n 6nlemek amaciyla, N c ™ =
min (a+b) - Iy 50¢ I, Kenetlenme boyu govde donatist konur. N u
Bu donatilarin toplam o
) Komsu agikliktan gelen veya alani en az Asgowe As & o
min ¢ - - L /4 mesnet ek donatisi igin olmali ve araliklarien | =2 R ' N
kenetlenme boyu fazla 30 cm olmalidr. kﬁbwﬂ K&tu bir uygulama: Donati araligr sifir!

Komsu acikliktan gelen veya

min (h,+c) - lp.50¢ - mesnet ek donatisi igin | g \Minimum kenetlenme boyu I, nin hesabi igin TS 500:2000, madde 9.1.2 ye
kenetlenme boyu

bakiniz.
min k 6¢, , 5cm 6¢,, , 8 cm (nervirll) | 106, ,10 cm 1350 kivrimli etriye kancasi boyu 3

7. Bu kogulun saglanmamasi durumunda kolon olarak boyutlandirilir. Bak.
max Ny 0.1f, A, 0.1f, A, - 7 TBDY- 2018., Madde 7.4.1.2.
max V 0.22f A, Madde 7.4.5. -

8. Net beton ortlisi ve net donati araligi.Bak: TS 500:2000, S. 44.
min ¢, 2 om igte - 3 cmigte ve dista 8 YONETMELIK:

2.5 cm dista ¢, 22 cmigte, cc > 2.5 cm dista
min d' - - Net beton 6rtlisti+2 cm Beton értiisii c.>25cm vec . >¢
min net donati araligi [ 2.5cm , ¢ - 5cm 8 C; Ve C'¢ 2 (4/3) Dgngox
min beton sinifi C16/20 C25/30 C30/37 Bak. TBDY-2018 Madde 7.2.5.1 Dengox 8grega max tane gapidir.
L . s
max beton sinif C50/60 C80/95 - Bak. TBDY-2018 Madde 7.2.4 ve 8y = ONERL
7.2.5.1 I ¢, > 3 cm igte, dista tiim kirislerde onerilir. Yangina
gelik sinifi(boyuna) Her tlr gelik | B420C, B500C B500C Bak. TBDY-2018 Madde 7.2.5.3 Ce ‘ c 2-4 saat dayaniklilik istenirse c:>4 cm olmali. Deniz
gelik sinifi(sargr) Her tiir celik | B420C, B500C Bak. TBDY-2018 Madde 7.2.5.3 kiyisi yapilarda: 25 cm
min gekme donatisi | _ 2 3
sayls|
min montaj donatisi 2 2 _
sayls|

o ¥ & b v (.
p 1 s
2 \\‘ e P 4‘ ch
& 2 ~ o L

Yetersiz net beton o6rtiisi dusuk kenetlenmeye ve paslanmaya neden olur !
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Kolonlarda sinir degerler

: Kolon net yiksekligi

=

Kusatilmamis kolon-kirig birlesim noktasi:
Kolonun en az bir tarafinda kiris yok veya kiris
yUkseklikleri farkli. Kiris olmayan tarafa dogru
kolon sisme egilimindedir.

: Boyuna donati ek yerinde bindirme boyu
: Sarilma bélgesi

)

- -

o

by
) : Orta bélgede sargi araligi
: Sarilma bdlgesinde sargi araligi

[%2])
o

[%2])
o

Kusatilmis kolon-kiris birlesim noktasi:

Bu noktada kolon dért tarafindan ayni
ylikseklikli kirigler ile kusatilmistir. Kirigler, sargi
etkisi yapar, kolonun sismesini zorlastirir.

:Boyuna donata bindirme bdélgesinde sargi arahgi

l—

Sec

(2]
I

: Kiris yiksekligince sargi araligi(kusatiimis birlesim boélgelerinde)

Sarilma
bolgesi
wn

: Kiris yuksekligince sargi araligi (kusatilmamis birlesim bdlgelerinde)

: Boyuna donati ¢api
: Boyuna donati orani
: Sargi donatisi gapi
: Sargi donatisi orani

=0 oW

=

: Boyuna donati araligi

: Yanal hareketi tutulmus donati aralidi (etriye bombelenme boyu)
: Dairesel kolon ¢api

SR

Bak: TBDY-2018, Sekil 7.3

Orta bolge

Kusatilmig-kusatiimamis birlesim noktasi nedir? Bir kolon dért tarafindan ayni
yukseklikte olan kirigler ile birlesiyorsa bu notaya kusatilmis, aksi halde kusatiimamis

birlesim noktasi denir. Kusatiimis noktada kolonun sismesi, dagilmasi, boyuna
donatilarin burkulmasi daha zordur. Yani kirigler de sargi etkisi yapar.

bolgesi

Kusatilmamis kolon-kiris birlesim noktasi ] [ Kusatiimamig

[ Kusatiimis kolon-kiris birlesim noktasi
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EK10(devami): Kolonlarda sinir degerler

TS 500-2000 TBDY-2018 Ek 6neri | Agiklama A; : Beton kesit alani
Min kenar (b veya h) 25cm 30cm 30cm 1 lb .é(enetlezme t;)oyu Kilciik
Min A Na/(0.9 foa) Na/(0.4 fur) 1200 cm? 1 9min + Boyuna donatinin en kuguk capi
Tiea K ” dmax : Boyuna donatinin en buylk ¢api

Max L, /kisakenar |- - Ny : Tasarim normal kuvveti
Max uzunkenar/ kisa kenar | <7 <7 - de , Myd - Tasarim momentleri

. Uzun kenarin 1.5 katt, . i
Min L, - L6 50 om - 4 Vg Vyg: Tasarim kesme kuvvetleri
Min L, - 151, 600 2
Min p 0.01 0.01 - 1. Farkl kesitlerde en kiigiik kenar:
Max 0.04 0.04 0.01~0.02 - .

P 200y, 20 Dikdértgen Kesit:
Max a; 30cm 25¢, om W I b>30 cm, h=30 cm, b/h<? A Uzun kenarin kisa kenara orani ]
Max ao - - 15cm En kiigiik kolon kesit alani A,=bxh=30x30=900 cm?
Min ag 4 cm, 1.5¢max - - ‘ A, 230x40=1200 cm? (6neri)
Max sg 12¢min , 20 cm Kisa kenar/2, 20 cm - 4
Max s, - Etriye: 15 cm, kisa kenar/3 | - Daire, sekizgen, kutu halka kesit:
Etriye: 15 cm, kisa kenar/3, Etriye: 10 cm
Max s - 6max Fret: 4cm 4
Firet: D/5, 8 cm
Max s; - 15cm 10 cm 4
Max s; - 10 cm - 4
Minso,s,.,\,sc,s,,sJ - 5cm - D= 35cm
Min ¢ 14 mm 14 mm - a>12 cm
Max ¢ - - 22 mm
Min ¢y, Omax/3 8 mm 10 mm
Max ¢y - - 12 mm
Min py, Bak: madde 8.1.5 - -
TBDY- 2018, Perde (Betonarme duvar ):
Max Ng 0.9 feq Ac 0.4 fex Ac - Magd6917-13-1-2 h>20 cm,
o (15 003 N L 3 h>kat ylksekligi / 16
xd B d - -
Min Mg (15 mm+0.03 b)Nq R R 3 b/hz7 Uzun kenarin kisa kenara orani ]
Max Vyq , Max Vyq 0.22 g A Bak: madde 7.3.7.5 - ﬁc 225Nd / ((2-"25 fc_k) )
T— >25 cm (oneri

; . 6w ,8 cm (nervirll etriye) " N

Min etriye kancasi - 106w,10 cm (dilz etriye) 104y, ,10 cm b/h=10 (6neri)
o . 6¢14

; 6014, 4916 (dikdortgen) | 4¢14 (dikddrtgen) L

Min boyuna donati sayisi ) ) (dikdértgen)
6¢14 (daire) 6414 (daire) 8014 (daire)

Min net beton ortlsu 2 cm (igte), 2.5 cm (dista) | - 3cm
Min beton sinifi C16/20 C25/30 C30/37 5 a>25 cm, b>20 cm
Max beton sinifi C50/60 C80/95 5 A, > Ny/(0.25)
celik sinifi(boyuna) Her tir gelik B420C, B500C B500C 5 L
celik sinifi(sargr) Her tur gelik B420C, B500C 5 ﬁ
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EK10(devami): ‘ Kolonlarda sinir degerler - ACIKLAMALAR

Cokgen kesit:
Her tiir kesitte:

Min A, >N, /(0.9f,4) (TS 500:2000, Madde 7.4.1)
Min A2 N, /(0.4f,)  (TBDY- 2018, Madde 7.3.1.2)

Ng : en buylk tasarim eksenel basing kuvveti.

Bu sinirlamanin amaci, blyuk kolon kesiti kullanimina zorlamak ve bdylece
sliinek davranis etkisini artirmaktir.

2. Bak: TBDY- 2018 gekil 7.3 ve TS 500:2000, Madde 9.1.2

3. Minimum digsmerkezlik (= eksantrisite=kagiklik) ve minimum momentler(TS 500:2000, Madde 6.3.10 ):

Ustteki ile alttaki kolonun akslari cakismadiginda veya kirislerin kolon eksenine oturmadigi durumda eksenel kuvvet kolon merkezinden e, ve e, kadar kacik (dismerkezlik, eksantrisite)
olur. Kagikhk nedeniyle ek momentler olusur. Statik hesaplar eksenlerde yapildigindan dikkate alinamayan bu ek momentler ydnetmeligin bu maddesi ile dizeltiimege calisilir.

Min digsmerkezlik (kagiklik):
e, = 15+0.03b
e, 2 15+0.03h

- b, h, e, ve e, mm cinsinden.
Min Moment: b: M,y moment vektdriine dik kenar
M, 2 Nye, h: M, moment vektérune dik kenar
My 2 Nge,

Bak: TS 500:2000, Madde 6.3.10

4. Bak: TBDY- 2018, Madde 3.3.4 ve Sekil 3.3
5. Bak: TBDY- 2018, Madde 7.2.5
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AYDIN/AKGUN/TOPGU Kolon Tablolari*

Kolon donati planlari
Myd Myq Myd Myq
A —b{bl« A ﬂbl« A ﬂbl« A ~>(bl<f
4 n 4 1 4 1 1
[ ] [ ] < L I I J o o o < o o o o e o < L I I ] o o o <
Al Al b Al2 + . A 3/elAg +
M Ny 3 M L ® M
< Njg P Mg < N, P Mg - °<;:” Ng < P Mg '<E" Ng < P Mg
AS.'[/4 AS.I/4 o e .ASOI/ZO e o : L) .AS.t/4. [ ) : LN ) IS/SIA.St o o
Donati plani 1 Donati plani 2 Donati plani 3 Donati plani 4
N
n=—-: A, toplam donati alanidir.
bhf, n, m,ve m, degerlerine ve celik sinifina bagl olarak o degeri tablodan alinir.
_100M,, Varsayimlar:
<= > yimlar:
bh”f, Basing blogu modeli: esdeger dikdortgen
100 M €.,=0.003 [
r'ny = nyd k:io.85, k3=0.85 :—Ier tir beton igin sabit alinmistir ]
de Elasto-plastik gelik: 6=Egs=fyq
w
A, = 100 fC—db h €¢,=0.10
yd b,/b=h,/h=0.10

1Aydm, M. R., Akgiin, O.R., Topcu, A. Betonarme Kolon Tablolari, Eskisehir, 1991
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AYDIN/AKGUN/TOPGU Kolon Tablolari

Myg
A ﬂblt N, Gelik: S 420, B 420B, B 420C
L A n=——-
. o | < bhf,
A4 A4l b 100 M A, toplam donati alanidir.
m. = Txd n, m,ve m, degerlerine bagh olarak w tablodan alinir.
* bh*f,
Varsayimlar:
< N »» My = 100 Mvd Basing blogu modeli: esdeger dikdértgen.
d my 2
b thd 8CU:0'003 Her tiir beton igin sabit alinmi tlr]
w f, k,=0.85, k3:0.854[! s s
Agld Agld Ay = 100 f_b h Elasto-plastik gelik: 6s=E g=f,
yd —
Ssu—0.10
by/b=hy/h=0.10
Donati plani 1
n=0 n=0.1
My My
ol 21 a| &| a| 10| 12] 14| 18] 18] 20| 22| 24] 26] 28] 307 32] 34| 36[ 28| 20| 447 48| 52| 6] 6] & 0| 2| 4| 6| 8| 10f 12| 14| 16| 18] 20| 22| 24| 26| 28] 30| 32| 34| 38| 38| 40| 44| 48] 52| 56| en| &&| &8
0 8| 12] 18] 22] 28| 32! 38| 42| 8| 52| sa| &l e8| 72| B 22| mal o4 ss[108[118]128[ 1401148160 0 6| 8| 12| 18| 22| 28| 32| 2a] 44| 48| s4| s8] &2 s8] 7| 78] 84| aa| @8[i108[118|130]138]148]158
2 6| 8| 12| 18] 22] 28| 32| 38| 42| 43| 52| 58] €2] 63| 72| 7B| 84| 88] 94| 9&|108[118]128]140]148]158) 2 6| 8| 12| 18] 22| 28| 32| 38] 44| 48| 54| 58| 64| 63| 74| 78| 84| 88| 9B[108)|118[130]138(148]160
4| 8] 8| 8| 12| 18] 22| 28| 22| 28| 42| 48| 52| s8] &2| 48| 7| 78| &2| &8] | w|108[118|122]138] 148|158 4 & 8] 14| 18] 24| 28| 34| 38| 44] 48] 54| 58| &4| 68| 74| 80| 84| S0{100|110(120]130{140/150{160
6 | 121 12| 12| 14| 18] 24| 28| 32| 38| 42| 48| 52| 58] 2| 43| 72| M| & 88| | se|10s|118[128][138]148] 158 61 6 & & 8] 12| 16| 20| 26] 30| 36|. 40| 46| 50] 56| €0| &6| 70| 76| 80| 85| F0|100|110|120|130{140[152
8 | 18] 18| 18| 18| 20| 24| 30| 34| 40| 44| 48| 54| s8] &4| &3] 74| 78| 84| 88| ! se|10a|118[128]140[ 148|158 81 8| 8| 8| 12] 16| 20| 24| 28] 34| 38| 42| 48] 52| 58) 2| &8] 72| 78| 82| &| 92{102|112|122|132{142|152
10 | 221 22| 22| 24| 24| 28| 32| 26| 42| 46| 50| 56| &o0f &| ™| 76| &0 85| 20| 6i100]{110[120]130|140[ 150|160 10 | 12| 12| 14| 16] 20| 24| 28| 34] 38| 42| 48| 52| 58] &2| 68| 72} Té| 82| 86| 92| S61106[116(126]136]146(156
12 | 28] 28| 22| 28| 20| 22| 38| 42| 46| 50| 52| 0| &l &8 7| 78| &2| 3| sl selee|112]122132[162f152] 12 | 18| 18| 18] 20} 24| 28| 32| 38| 42| 48| 52| S&| &2 &8 72| 7] 82 86| 92| 96|102{112]|122(132|142]150
14 | 321 32| 32| 32| 34| 25| 42| 48] 50| 54| &0 &4 70| 74| ™8] 82| 88| | s8|102i108(116]126[136] 1461156 14 | 22| 22| 24| 26| 28| 34| 38| 42] 45| 52| 58| &2| &) T2| 76| 82} 85) 92| 96(100|106}116|125]|1356|14461156
16 | 38] 38| 38| 38| 40| 42| 48| 50| 54| &0| &4| 68| 74| 78| 84 &38| 92| w8[104|108] 112|122 132| 142|152} 162 16 | 28| 28| 28| 30| 34| 38| 42| 46| 52| 56| 62| &5| 72| 76| 81| 85| 92| 96/100|104|110{120{130|140|150}1&0
18 | 42| 42| 42| 42| 44| 46| 50| 54| 60| &4| &8| 74| 78| 82| 88] 92| 96[102[108|112|118]126(136| 146|156] 166 18 | 32| 32| 34| 36| 38| 42| 48| 52| 56| €0| 66| M| 76| 82] 34| F0| S6{100|106(110|114|126]136| 146|156
20 | 48] 48| 48] 48| 48| so| 54l en| & a8| 74! 78! &u] &l 94 sa|1ce|10s]112|116[ 1221132142 1521160 20 | 38| 33| 38| 40| 42| 48| 52| s8] 62| 66| 70| 76| 80| 88| 90| %&f100[108]110]116]120]130]140] 150|160
22 | 52| 52| 52 52| 54| 56| 60| &l &38| 7| 78| 82| 3| 92| e8[102]1ca| 12| nal12z|12s (136 14k | 158] 22 | 44| 44| 44| 46| 48| 52| s6| e2| 65| ™| 76| eof 85| s0f %|100[106[110{114]120] 126] 136 146 154
2 | 58| 58| 58| s8] 53| so| e4| M| 74| 7| 24| &8l 92| s8|102|108]112]116122]125(132] 142[ 150|160 24 | 48| 48] 48 so| 52| s8] e2] es| 72} 7] eo| @s] 0| 96[100]105[110{114[120]124 [130[140] 150] 160
26 | &u| g2i 62| &2 &) &6) 68| 74| 78| 82| 83| 92| s8l102{108]112]116]122]128]132]136 146] 156 26 | 54| 54f 54| 56| 58| &2| 5| 72| 76| 82| 86| 90| 9e{100[106[110]116]120{124[130]134 [ 146[ 154
My (28 | 63| 68! &38| 8] &3] 701 74| 78| 84| 88| 94| 98|1021168]112|118|122| 12611301 1361140 | 145 My 128 | s8] 58| 58| 60| 62| 68| 72] 76| 80| 84| S0} %4|100|106|110[116[120]124]120]134{140{150| 160
30 | 72| 72| 7| 72| 74] 7e| 78| &2 s8] 92| s8|ice}108[112[118]120[ 128|132 |126] 140 146 [150 30 | 62] &4 &4| 65| £8] 72| 76| 82| 86| 0| F6{1001106|110(116]118]|125{130|134| 140|144 154
R | m| 7| ®| 7| @] & &| = 2| s6)102[108[112]118]122]126] 120[136[142] 1446{ 150|160 32 | 68| ¢8| 48] 70| 2] 76| 82| 85| 92| 96|100}1061110]116]120}126]128]134|140| 144 [ 150{160
% | 82| 8| &2 &2| 8| &s| 88| sl 9s|102]106]112[116[122[1261132[136] 140]146] 152] 156 34 | 74| 74| 74 76| 78| &2 &) 92] 96[100[106[110]114[120]124[130]134 [138[144 [ 150] 154
36 | 83) 83| 83| 88| 88| 90| 4| $8[104[108(112]118]|122]128| 1301138 | 142 1456]|150| 156 160 36 | 78| 78| 80| 80| 82| 85| 2| KB{100|105[1101114112011241130| 134 1140] 144|143 154160
38 | 941 | M| 94| 94| 96| SBI102[108]112]116]122[126]|132| 136] 140 | 146152156 | 160 38 | 84| 84| 84| 86| 88| 92| 96/100{104]|110]| 116|120} 124[130]134| 140} 144 150|154 | 158
40 | 98] 98| 98| 93| 98|100[102{105|112| 118|122} 126|132 126 140 146|150[15611&0 40 | 88| 88| S0 S0| 2| 96|102]106{110]114[120[125[ 130|134 | 140|144 {150{ 154|160
& [108[108|108]108[108] 110| 112]116]122|126|132[136|142| 146|146 150] 160 44 1 98| $8(1001100{102}{106|112|116§120|126(130| 136{140| 146{150| 154 | 160
48 118 118|118{118| 18] 120122] 126[132]136[142] 146 [ 150[ 156 48 1108[108|110{110]112| 116[122[ 126]130]136] 140 146] 150] 154 [ 160
s2 [128)128]128(1281128|130]132| 136 142[ 146]152[| 1561160 o sayllari 52 [118[118|120{120[122|126{132|136] 1401146 [150| 154 160 o sayllari
s6 [140(140[138(138] 1401140 142[ 146 152|156 ] 160 56 [130130]130] 130[ 132 1381142 [ 148 150] 1581160
&0 [148]148[148] 148 148] 150[ 152|156 162|166 &0 [138]138]140|140| 1621461 150]156] 160
& [160]158[158( 158 158[ 140 4 |1481148]150]152]152|156
8 1158]160(160
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AYDIN/AKGUN/TOPGU Kolon Tablolari

bh

Celik: S 420, B 420B, B 420C

A,; toplam donati alanidir.

n, m,ve m, degerlerine bagh olarak w tablodan alinir.

Varsayimlar:
Basing blogu modeli: esdeger dikdortgen.

£6,=0.003

k,=0.85, k=

Her tiir beton icin sabit alinmigtir ]
085‘2‘ ! % $

Elasto-plastik celik: 6s=E&s=f 4
€4,=0.10
b,/b=h,/h=0.10

Myd
: —b{bl«
| ;:i n=—Nd
[ ] [ ]
Al A4 4 bhf,
100 M, 4
m, =——-
2
3 *  bh foq
< oo e M,
Ng! 100 M,
m, =———
y 2
b hf,
Agld Agld
3 p A =W T
4 =
100fyd
Donati plani 1
n=0.2
My
o] 2] 4] &l 8| 0] 12] w| 6] 18] 20 22| 24| 25 28] 30] 32| 34] 36| 38| 0| 44 48] 52| 56| 60| 4] €8 72
0 & 10| 14 20| 24| 30| 34| 40| 44| 50| 54| 60| &4| 70 74| 80| 90|100|110]120(130/140|150|160
2 5| 10| 16| 20| 26| 30| 35| 40| 48| 50| 56| €2| €8] 72| 76| 2| 90| 102)112[122| 132| 142|152
% 5 12| 18| 2| 28| 32| 38| 42| B| 52| 58| &2| 8| 72| 78| &2| S2|102| 114|124 |134| 142|154
6 51770] 16| 20| 25| 30| 36| 40| 46| 52| 56| 0| &6| 70| 76| BO| 86| 96|106]116|126]136| 146|156
8 5 0] 14| 20| 26 30| 36| 40| 44| 50| 56| &0| &4| 70| 76| 80| 85| S0|102|110|120|132[140|152| 160
16 | 6| 6| 6| 10| 1| 20| 24| 30| 34| 40| 4| 50| 54| 60| &| 70| 74| 80| 86| M| T61106|116|126|134| 145] 156
12 | 10| 101 12| 16| 20| 2] 28| 34| 40] 4| 48] 54| 58| 64| 70! 74| 80| 84| 90| 96|100[110|120}130{ 140|150
W | 14| 16| 18| 20| 26| 30] 34| 38| 44| 48| 54| £0| 64| 70| 74| 78| 84| 88| 9% |100[104|116[124]136| 146|156
% | 20| 20| 22| 25| 30| 34| 40| wk| 48| 54| 58| 64| 68| 74| 80| 84| 90| S%|100|104|110|120|128]132|150[ 160
18 | 24| 26| 28| 30| 36| 40| &4 54| 58] 4| &3] 74| 78| 85| 90| $| 96|10%110] 114126 134 | 164 | 154
20 | 30| 30] 32| 36| 40| 44| 48| 54| 58| 64| 68| 72| 78| 84| 83| 94| 98|104|108|114| 118| 130|134 [148[ 158
22 | 34| 36| 38] 40| 44| 50| 54| 0| 64| é8] 72| 78| 82| 88| 92| oe|1ce|108| 114|118 122 |134| T4k 154
2 | 40| 40| 42| 48| 50| 54| 58| &4| e8| 74| 78| &2] 88| 94| Bj102|108|114|118| 124 | 128138 148158
2 | 44| 46| 8| 52| 56| &0] &% 70| 7&| 78| B4 88| %] 98|10%]108|1%|118]122|128| 132[ 138154
my(28 | 50| 50| 52| 56| 60| 64| 70| 74| BO| 84| 88| 92| 98|104108|114|118|122| 128|134 | 13| 148[ 158
30 | 54l 56| SB| £0] 64| 70| 74| 7B 84| 90| 9| 98|102|108(114|118| 124| 128| 132| 138] 142]152
2 | 60| 62| 62| & 70| 74| 20| 84| 90| S| 9B|102]108[114[118]124 | 128|134 | 136] 142[ 148[158
% | o4 66| 63| 70| 76| 80| 84| 88| 94| 98| 104|108]114|118|122| 128|134 | 136] 162 | 148 152
%% | 70] 72| 72] 76| 80| 86| 90| 9%[100|104|108| 114|118 122|128]132|136] 142| 146|152 158 o saylilar
3 | 74| 76| 78] 20| 86 90| S6{100]104(110]114 | 118|124 128| 134 | 138| 142| 168| 152|156
0 | 0| e2] 82| 85| 90| 96]100|104]110] 116 [118] 122}128|132| 138] 142 | 168]152| 158
% | 90| 90| 92| 96|102|106/110| 116|120 124 | 120| 134| 138|138 148[ 152| 158
48 [100]102]102{106/110] 16| 120 124 | 128 134 | 134 | 144 | 148|154 | 158
52 |110|112) 114 11| 120| 126| 130| 136| 1381144 | 48] 154 158)
56 |120]122[12¢]125]132( 134 [ 140 146| 150[ 154 | 158
€0 (130 132| 1341135, 140 146| 150] 156160
& [140[142| 142 146] 152|156
&8 | 150 152{154 | 156 140!
72 |60

n=0.3
My

| 2| 4| &) 8| 10| 12 14| 16| 18] 20| 22| 24| 26| 28| 30| 32| 34| 35| 35| 40! 44| 48| 52| 56| 60| &4| 68| 72
4] &) 10| 16| 20] 26| 30| 36| 40| 46 50| 56| G0| &b| 70| 761 85| 96|106[116|126]136| 146[ 156!
2 6| 10| 16| 22| 26| 32| 36| 42| 46| S5z| 56| &2| 65| T2| 76| 85| 96|106|116|126| 136 146|156,
4 6| 8| 14| 20| 24] 30| 24| 40| 48| 50| 56| 60| &| 70| 76| &] 90|100[112(120]130]142[150
é 6| 12| 18| 24| 28] 34| 38| 44| 50| 54| 60| &4 M| 74| 83| BA| 95|104[116(1256]136| 146|156
8 6| 10| 16| 22| 26| 32| 38| 42| 48| 54| 58| 64| 68| 74| 80| &4| 90[100(110]120)|130|140| 150|160
10 6l & 10 162026323642&6525862687&|?88&889410611612&13416615(.
12 61 6| 8| 12| 16| 20| 28| 30| 36| 42} 46| 52| 58| 62| 68| 72| 78| 82| 85| $4| $8{110(120]130|140{150|1&0
14 | 10| 10| 14| 18] 22| 26| 30| 38| 40| 46] 52| 58] &2| &6| 72| 73| 84| 83| 24| F8|102{114 124|134 | 144 1154
16 | 16| 16| 20| 24| 25| 32| 35| 40| 46| 52| 56| 60f &6| 72| 78| 82| 83| 92| ¥8|i02(108)118]128(138|148[158
18 | 20| 22| 24] 28| 32| 35| 42| 461 52| 56| &2| &| 72| 78] 82| 88| 92| 95|102[108|112|124]132| 144 | 154
20 a6263034|38424652566266?076828692961(2106112118128138148158
22 | 30| 32| 34] 38| 42| 48| 52| 58] &0 66| T0) 76| 80 85| 92| S61100]106(112|118|122(132{142| 152|180
24 | 36| 36| 401 44| 48] 52| 58| &2| &| 72| 76| 80| 85 F2i 96[10011061112{116]122|126(138] 148|158
26 | 40| 42| 46| 0l 34| 58| 62| &6f 72| 76| 82| 85| 92} 96[102]105|112{116{120126(132| 142|152 1&0

myZB 46| 46| 50| 4| 58! &2| 68| T2 TB| 82| 86) 92| $6i102{106112]116]{122]125]132|138| 1456{158

30 | 50| 52| 36| &0| &4 48| 72| 78| 82| &3] g2 $6[1001106{112|116{122{126]130|136|142|152[158
32 | 56| 56| 40| 4| £8] Th| 78| BAj 88] 927 96{100|105{112}116|122]126{132{136|142|146|155|
34 | 60| &2| &5 70| 74| 78| 82| 88| 92| 96|102{106]112§116}122[126}132)136{142|145| 152|158
36 | &6 &5 0| 74| BO| BA| 88| 941 98|102]106{112(116]120}126|130[1356{1421146|152|156
38 | 70| 72| 76| 80| 84| 88] 4| ¥81102]108[412]118}122[126|132| 136} 142} 14611521156
40 | 76| 76; 80| 84| P0| 4| 981102|108{112]118[122|126|132|138(142| 146|152
44 | B4] 86| 90| 95|100|104[110{114|118] 124 1128|132 |138|142| 1456]152| 158 | 158 N
48 | 96{ 96|100[104{110|116[120{124|128|132{138[142{148[152| 1581158
S2 |1061106[112|118]120|124 [ 130{134|138| 144 | 1481152{ 158 160 wsay||ar|
56 |116[116(120{1261120|134| 1401144 | 148|154 158 (160
&) 11261126130 |135/140(146] 150154 1158
&4 [1361136]142[1446]150|154 (160
&8 |1461146|156|156]160
72 |156[156
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AYDIN/AKGUN/TOPGU Kolon Tablolari

Celik: S 420, B 420B, B 420C

i— n=L
. .| bhf,
Asl4 Al b 100 M A, toplam donati alanidir.
m =Txd n, m,ve m, degerlerine bagh olarak w tablodan alinir.
" bh?f,
< P M, g 100 M Varsaylml?r: . o
Ng m =2_vd Basing blogu modeli: egdegder dikdortgen.
' b thd gcu=0'003 Her tiir beton icin sabit alinmigtir ]
A4 A4 W fy k,=0.85, k3—0.85‘—J—‘!
. . As=7007. 00 Elasto-plastik gelik: Gi=E g¢sf,q
yd
€,=0.10
Donati plani 1 b,/b=h,/h=0.10
n=0.4 n=0.5
my My
o 2[ & & 8] 0] 12] 14| 16] 18] 20| 22| 24| 25| 28] 30| 32| 34| 36| 38| 40| 44| 48| 52 56| €0| 64| €8] 72 of 21 4] &] s 0] 12] 1] 6] 18] 20] 2] 24| 26| 28] 30| 32| 34| 36] 38| 40| 44| 48| 52| 56| 0| 64] 8] 72
0 8| 14| 18] 24| 28| 34| 38| 44] 48] 54| 58| 64| 68| 74) BA| H4[104|114[124 (134|144 (154 0 6| 10| 16| 22| 26| 32| 38| 42| 48| 54| 58] &4 68[ 74| 2o] 90[100{110|120[130]140(150[160
2 6| 10| 14| 20| 26| 30 36| 40| 45| 50| 56| cn| &s| | 76| 85| s6[106]116[ 125 136146 156 2 8| 121 18| 22| 28] 34| 38| 44| 50| 54| é0| | | 76| 80| 90j100[110|120[130}140[152
& 6| 12] 18] 24| 28| 34| 40| 44| 50| 54| €0 e6] 7| 74| 20| 90/100[110{120|132| 142[152|1€0 4 8| 14| 20| 26| 32| 3] 42| 46| 52| 58] €2| es| 72| 76| 2| 2[102|112122[132[ 142152
B ] 10[ 16| 22 26| 32| 38| 4| 48| 54] 58| k| €s| 74| &0 &4 %u[106]114]124[136]148|156 s 12| 18| 24| 28} 34| 40| 46| 50| 56| &2| &6| 70| 76| 0] 86| 96|104[116|126] 136 148]1
8 6| 8| 14| 20[ 26[ 30| 36[ 42| 48] 52| 58] é4| 68[ 74| 78| 8| 90[100]110[120]130140{ 150160 8 6| 10| 16| 22| 28| 34| 38] 44| 50| 54| 60| 64| 70| 78] 0| 84| 50[100]110[120{130[140{150]|160
10 8| 14 20] 2| 30] 36| 40| 45| 52| s8] 2| e8| 72| 78| 84| e8] [104[ 114|126 134|124 154 10 &) 10] 16| 22| 28 32| 38| 42| 48] 5¢| 58| &4] M| 7| 80| e4| 88| % [104]114[124]134 (124156
12 6| 6| 10| 14| 20 24| 28| 3| 40| 4&] 0] 6| € 72| 76| 82| 88| 92| 98]108[118]130|140]148]160 12| 6| 6| 8| 12| 16| 22| 26| 32| 34| 42| 48| 52| 58| &2| 68| 72| 78| &| #8] w| w8|108[118| 28] 138] 12
1% | 8] 10] 12| 16| 20| 24| 28] 34| 20| 44| 50[ se &0| &| 72| 74| 82| asf 92| Se|102[114[124(134[144 154 % | 10| 12| 14| 18] 22| 25| 32| 36| 42| 46| 52| 58| €2| &8 72| 78] &2 88| 92} 98|10e|112|12¢]132[ 2] 1%
16 | 14| 14| 18] 22| 26] 30] 34| 40| 44| 50 54| eo| es| 70| 74| &2| 88| 50| 9s[102]106[118{128|138{148 16 | 16| 18] 20| 24| 28| 32| 35| 42| 46| 52| 56| 2| €8] 72| 76| &2 @[ 92| 96[102]108]116[128[138(148[158
18 | 18] 20| 24| 26] 30| 36| 40] 44| 50| 54| &0} 64| 70| 74| 80| 85| 0| 95|102]106] 112|122 132 142| 152 18 | 22| 22| 25| o8| 34| 38| 42| 48] 52| 56| &2 &| M| 76| 82| as| 92| %6[102]106[112{122]132[142[152
20 | 26| 26| 28| 32| 36| 40| 46| 50| 54| e0| &4| 70| 74| 80| 85| 90] S6[102]106]112[116]128| 136]148] 158| 20 | 26] 28| 32| 34| 38| 2| 48| 52| 56| 2| 5| 70| 76| e2| es| 90| 96[102[106]110|116|126/136] 46} 158
22 | 28] 30 34| 38| 42| 46| 50| 56| €0| 4| 70| 74[ 80| 8| 90| 96[100|106[112{116]122[132[142[152 2 | 32| 3| 36| 40] 45] 48] s2| 58] 62{ 66| ™| 75| 80] 85| 90| 96{100]106{110]116|120]130] 140 152
2 | 34| 36| 40f 44| 48] 52f 56| 0| &s] | 74| 80| 84| 90| 96{100]106]110}116]120]126{ 136146 2 | 38| 38| «2| 46| 0| 54| se| e2| e8| o[ 76| 80| | 90| 96[100[106{110[114]120]126/136[146{156
26 | 38| 40| 44| 48| 52| 58| 62| 68| 70| 74| 80| 85| 90] 9%|100{104]110)114 | 1201261132} 142| 150,158 26 | 42] 44| 46 50| 54| 58| &2| é8] 72| 76| £2| 85| 90| 94[100[104[110|114 {120 126|130 136/146| 160
My (28| 44| 46| 50| 54| 58] &2| es| 72| 76| 0| e6| 9o 96[100]104[110[114]120]126[130]136] 146156 myl28 | 48] 50| 52| 56 o] &| 68| 721 75 2| &s| 90} 96{100[104[110]114]120[126]130] 134|144 | 154
30 | 48| 50| 54| 58| e4| e8] 72| 76| 82] 8| 0] 96|100[104[110]114[120]126]130] 136[140[152[ 18N 0 | 54| 54 58| 62| &4| 70| 72| 78| 82| 86| 90| 96|100|104]110]174|120| 124 | 130} 13| 140] 145 156
54 60| 64| e8] 72| 75| 82| 26| 90| 96|100/106[110|114]120[124[ 130136 140 144 {154| 160 32 | 58] 0| 42| e6| 7| 74| 7| @2] 85| 92| 961100106110 114[120[124[130]134 | 140[ 144154
3 | s8] €0| &o] 3| 74| 78] 22| 86| 90| 96[102]105|110] 114|120 125(130] 134|140 144150 158, 3 | 64| éu| 64| 70| 76| 0| 4| 88| 92| 96|102[106]110]114]120}124 130|134 | 140]144] 150|160
36 | c4| 66| 0] 74| 78| 4| 88 F2| 96[102/106{112|116/120]126{130|136140[144 150|156 o sayilari 36 | &38| 70| 72| 75| 20} 84| 88| 92| 98]102]106|110{114[120| 126 130{ 134 | 140|144 {150{15%
38 | 68| 70| 74| 80| 84| 83| 92| FB[102|106]112|116{120{125[130{ 136 140| 144 {150{ 154 | 160 38 | 74| 75 76| 80| 84| 88] 94| 951102{106|110{116]120] 1261130 134 140 144 | 150 154 160
0 | 74| 76| 80| 8| 90| 94| 98[102]106|112| 116]122] 126 132) 136]140| 144 | 150| 156 160 40 | 80 80| 82| 86| 90| 4| 98[102]108[112[116]{120] 126(130] 134 140|144 150] 154 [ 160
w | eu] 86| 90| S4]100[104]108]114[118]122]128] 132136 |142[ 146 152| 154158 % | 0] 90| 92| 6|100[104|108[112]116[122| 126] 130{136]136 144 | 166 [ 154|160
48 | 94! 96/100|106[110[114[118] 124|128 132 136[ 142] 166150 156 140 140 100|100| 102|104 | 1101114 | 118 124|128} 132| 136] 140} 146 146 154
52 |104}106[110] 114|120 124 130{ 134 [138] 12| 148[ 152 156 52 |110{110]112|116] 120] 126 |128]132| 138] 142146 152[ 156 | 160
56 [114[116]120]1246 130|134 /140|144 148’1521%' 56 12011201122 | 126|130, 1% | 138] 1421 148| 1521158 cosaYIlaI‘I
60 [124[125|132] 138] 140 144 148] 154 € |130]130[132|136] 140144 | 148154 ] 158
& [134[136142]146] 150154 160 &4 | 140|140 142 146[150] 156158
63 |144|146[152[ 156160 &8 |150]152[152[ 156|160
72 1154]156{1€0 72 |160
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AYDIN/AKGUN/TOPGU Kolon Tablolari

Myd .
: ﬂblk N, Celik: S 420, B 420B, B 420C
n=—,_—
cif bhf,
As.t/4 A;/4T 100 M Asttoplamdonatjalan_ldlr. )
= " xd n, m,ve m, degerlerine bagh olarak w tablodan alinir.
* bh*f,
Varsayimlar:
< PP My 100 Mvd Basing blogu modeli: esdeger dikdortgen
Nqg m,=—5—7— g . esdeg gen.
b= hf, £,,=0.003 —
w de k1=0.85, k3=0.8 !er ur beton Igin sapbit alinmigtir
Ayl4 Asl4 As=7007. 00 Elasto-plastik gelik: Gi=E g¢sf,q
yd
€,=0.10
b,/b=h,/h=0.10
Donati plani 1
n=0.6 n=0.7
mx ] mx
o] 2| 4] 6] 8] 10] 12] ] 6| 18] 20] 22| 24| 26] 28] 30| 3] 34] 36] 38] 40] 44| <8 52| 6 e0| 4] o] 2| 4| 6] 8] 0] 12] 1] 16] 18] 20] 22| 24| 26| 28| 30 32] 34| 36| 38| 40| 44| 48] 52| 56| &0| 64
0 B 8| 1| 20| 26] 32| 38| 44| 48| 54| 60| 66| 70| 76| 82| 86| 96|108|118[128][138 148|160 0 5| 10| 16| 22| 28| 3| 38| | 50| 56| 62| &] 72| 7| 84| 88| wu|104[116]126]136[146]156
2 6| 10| 6] 22| 28| 34] 38| 44| 50| 56| 60| 66| 72} 76| 82| 83| 98[108(118|130]140| 148|160 2 5| 10| 16| 22] 28] 34| 40| 46| 52| 56| €2] ea| 7af 7| 84| S0] % [106]116[126]136{146|158
4 6! 12| 18] 24| 30| 36| 42| 46| 52| 58] €2| 68| 74| 78| 84| 83| 98[110]120|130{140{150] 160 4 &l 12| 18] 24| 30] 36| «o| &} 52| 58| ea| 70| 74| 80| 85| S0} 96/106[116]126[138/ 148|158
6 5l 10| 16| 22] 28] % 40| 44| 50| 56| &2| &6| 70| 76| £2| &8 92]102[112[122]130|142[150 3 610l 76l 22| 28] 3| 38| 44| S0 56| &2| 66| 72| 78| &2| 8| 92| 98|108|118|128]138[ 148|160
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n, m,ve m, degerlerine bagh olarak w tablodan alinir.
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M
yd L.
: ﬂb1¢ N, Celik: S 420, B 420B, B 420C
' n=e
= bhf,
RN 77 S N 100 M A,; toplam donati alanidir.
o i o m =Txd n, m,ve m, degerlerine bagh olarak w tablodan alinir.
X
° ° bh fcd
= < 100 M Varsayimlar:
< | 2 N 21> My mo=— Basing blogu modeli: esdeger dikdortgen.
d Y b?hf =
. . cd gcu_0-003 . - .
Her tiir beton igin sabit alinmistir
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AYDIN/AKGUN/TOPCU Kolon Tablolari

bhf,
. _100M,
* bh?f,
100 M,
M = b2 ht,
w f,
A§=mibh

Celik: S 420, B 420B, B 420C

A,; toplam donati alanidir.
n, m,ve m, degerlerine bagh olarak w tablodan alinir.

Varsayimlar:
Basing blogu modeli: esdeger dikdortgen.

iEEBOSg(,)ig,:OSSrA :—ier tur beton igin sabit alinmistir ]

Elasto-plastik celik: 6s=E&s=f 4
€4,=0.10
b,/b=h,/h=0.10
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M .
:y“ i N, Gelik: S 420, B 420B, B 420C
n=—_—
1 bht,
T 1 1 100 M A,; toplam donati alanidir.
m. = Txd n, m,ve m, degerlerine bagh olarak w tablodan alinir.
* bh*f,
© © 100 M Varsayimlar:
< -:(a 2 P M,q m. = yd Basing blogu modeli: esdeger dikdortgen.
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Celik: S 420, B 420B, B 420C

Myq
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ee o feo o | = 100 M A,; toplam donati alanidir.
3/8lAs E m =u n, m,ve m, degerlerine bagh olarak w tablodan alinir.
X bh2fCd
100 M Varsayimlar:
£ | & 3 P M, m. = yd Basing blogu modeli: esdeger dikdértgen.
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EK12: |yU. ERSOY Kolon abaklari®

1ERSOQY, v.d., Tasima Giicii El Kitabi, ODTU, Ankara, 1980
Kaynaktan alinan bazi abaklar burada verilmistir.
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1ERSOQY, v.d., Tasima Giicii El Kitabi, ODTU, Ankara, 1980
Kaynaktan alinan bazi abaklar burada verilmistir.

Kesit boyutlari, malzeme, Ny, M, biliniyor. A;=?
Ac, m, Ny/A g, My/AJhlfy hesapla. Ny/A/fq, My/AJhlfy
noktasindan Pm= degerini oku, p ve A =pA. yi hesapla.
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1LERSOQY, v.d., Tasima Giicii El Kitabi, ODTU, Ankara, 1980
Kaynaktan alinan bazi abaklar burada verilmistir.
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Kesit boyutlari, malzeme, Ny, M, biliniyor. A;=? 1 &
Ac, M, Ny/ASf g, My/AJhlfy hesapla. Ny/A/f.q, My/AJhlf

noktasindan Pm= degerini oku, p ve A =pA. yi hesapla. 13

1.2
Kesit boyutlari, malzeme, A, e biliniyor. Kesitin
tasiyabilecegi Ny=? M, =72 14
A., m, p, pm hesapla. e/h dogrusu ile pm egrisinin kesistigi
noktaya karsilik gelen N/AJ/f.q, My/AJh/f.y degerlerini 10
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1ERSOQY, v.d., Tasima Giicii El Kitabi, ODTU, Ankara, 1980
Kaynaktan alinan bazi abaklar burada verilmistir.
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Kesit boyutlari, malzeme, Ny, M, biliniyor. A;=?

Ac A M, Ng/ASfq, My/Adhlfy hesapla. Ny/A/f,

My/A /it noktasindan Pm= degerini oku, p ve Ag=pA_,
yi hesapla.
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A, A.,, e/h, m, p, pm hesapla. e/h dogrusu ile pm egrisinin
kesistigi noktaya karsilik gelen Ny/A/fq, Md/AJh/fy
degerlerini oku. Bu degerlerden Ny ve My yi hesapla.

Kesit boyutlari, malzeme, A, , e biliniyor. Kesitin x
tasiyabilecegi Ny=? M ="?

1
“

10

8

o
a0

o
~3

b
L

o
[9a]
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.‘ S 420, B 420B , B 420C
Af - h/h=0.6
ooed - d/h=0.75
. 0,
Y g :
‘ BN S ;lefhi=G1
\‘ 2. \g' y T\\ i : i
SISO \{"\ T 1 e:kaciklik
INAYIENAR Y Ag: bir gubugun alani
HENEZNENE 2 Ag: cubuklarin toplam alani
TN N T N ¥ A.: briit beton alani
. [ ..\Q‘%ﬁ\ N A_,: net beton alani
i NN UGN - p: donati orani
NN MR NN L togal
T 7 B Oy R
™ ; 0‘7“\\_ I’ \1:"\’ \ "\; v ‘ e:Md/Nd
i, \oo;\ \&‘ "Kj\\ h S § ! A_= th?/4
oY% Y NN LTINS, W) c
< RO . A Acy= r(h2-h?)/4
RN YN A NG
TT I LER RN SR N T oy
ViR AN AL AT B I
ARAN AP AP A RUBZ CRIEIESE
./:_/ j///] *I:'?uﬁ,_}.-"‘/?’ o BB 35 y
fUVQZKf?i&ff gL M,
P A o RTINS s i A hf
; '._rﬂlw/ e T y:f 7 Y ‘5’ .} i f : [ » i | i " N : c' cd
03'; 4 - B L 028 - 0.3 .03% 04 045 117] 055 0.6
: ABAK 8-75 o
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EK12: |yU. ERSOY Kolon abaklari®

1ERSOQY, v.d., Tasima Giicii El Kitabi, ODTU, Ankara, 1980
Kaynaktan alinan bazi abaklar burada verilmistir.

1.7

18—

Kesit boyutlari, malzeme, Ny, M, biliniyor. A;=?

Ac A M, Ng/ASfq, My/Adhlfy hesapla. Ny/A/f,

My/A /it noktasindan Pm= degerini oku, p ve Ag=pA_,
yi hesapla.

Kesit boyutlari, malzeme, A, e biliniyor. Kesitin
tasiyabilecegi Ny=? M ="?

A, A., e/h, m, p, pm hesapla. e/h dogrusu ile pm egrisinin |-
kesistigi noktaya karsilik gelen Ny/A/fq, Md/AJh/fy
degerlerini oku. Bu degerlerden Ny ve My yi hesapla.

N, THIrrr] — S420, B 4208, B 420C
N T - nyh=06
Aol T ~ - d/h=0.95

e:kagiklik

Ag: bir gubugun alani

Ag;: gubuklarin toplam alani
A.: brit beton alani

A.,: net beton alani
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: 6)‘}5 ; p: donati orani
SN LA04 | A= nh%4
TXIT A.,= n(h>-h2)/4
105 m=f,4/feq
p: Ast/Acn
) /’07
\. - ‘\ 4 d
\ ] 9 o R
3,/
L . — 115
NESSuEN
- 74 Jil3 3. Md
V ; P i Achfcd
© 025 03 035 = 04 0.4 05 055 08
ABAK 8-74 ‘

275



EK12: |yU. ERSOY Kolon abaklari®

1ERSOQY, v.d., Tasima Giicii El Kitabi, ODTU, Ankara, 1980

Kaynaktan alinan bazi abaklar burada verilmistir.

Kesit boyutlari, malzeme, Ny, M, biliniyor. A;=?
Ac A M, Ng/ASfq, My/Adhlfy hesapla. Ny/A/f,

My/A /it noktasindan Pm= degerini oku, p ve Ag=pA_,
yi hesapla.

Kesit boyutlari, malzeme, A, e biliniyor. Kesitin
tasiyabilecegi Ny=? M ="?

A, A.,, e/h, m, p, pm hesapla. e/h dogrusu ile pm egrisinin
kesistigi noktaya karsilik gelen Ny/A/fq, Md/AJh/fy
degerlerini oku. Bu degerlerden Ny ve My yi hesapla.

0.4

03 i

o4}

ABAK 8-79
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|1 S420, B 420B , B 420C
h,/h=0.8
d/h=0.75
R
. e ) e:kaciklik
e \7: A,: bir gubugun alani
N S.\:g,\ ] AN ! oA A gubuklarin toplam alani
x‘;\x ;’-‘3‘ -’\;,?\ﬁ IN A brit beton alani
3 NG S BN BN TN N :
~P<ggrtiy R ; v \ A_,: net beton alani
DRI A LS R D, 03 p: donati orani
AN ANEYRNNANNADN A WY
L0 N TN R NIRRT SN i
T :zvqe \“ \L\ \.w e, %\\‘ 5 A - fe. e:Md/Nd
BRI AVANNEN T ARNEAZEN A= nth?/4
\L.e\\[ 3 W N ] /' N ;‘}, T
Plo T L WIS NN NN 3 A= m(h2-h2)/4
- 7. \j NG '\.('x\ \. . [ \(& \4‘ /JX CEf /f I
BYAVRANNATNA S ANNBEERNP A M=t e
; .'l[\\; o ,\ 'X/'\‘ ‘\"\n}\' Y Pt p:Ast/Acn
ALDIA N B XIN Y KON | N L 27
JANEP SRS e NN
JEEDELD 4 WY (B VB
/ L/ A NI TV R X/‘ 1 i N L-11.0
/U A iAT L R R LM L
RYRED P al L= NI S N N e -
7 .‘/.’:/ »X»/*""T,'(Vj AA H L v -|\/|
T ¥ e B g / 30 ——d
VipZreras anWavE= crE e A hf
e aww AWV 1A WA T l : . -
oy WOE 018 025 63
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EK12: |yU. ERSOY Kolon abaklari®

1LERSOQY, v.d., Tasima Giicii El Kitabi, ODTU, Ankara, 1980
Kaynaktan alinan bazi abaklar burada verilmistir.

08
Kesit boyutlari, malzeme, Ny, M, biliniyor. A;=? 07
Ac A M, Ng/ASfq, My/Adhlfy hesapla. Ny/A/f,
My/A /it noktasindan Pm= degerini oku, p ve Ag=pA_,
yi hesapla. “
058

Kesit boyutlari, malzeme, A, e biliniyor. Kesitin
tasiyabilecegi Ny=? M ="?

A, A.,, e/h, m, p, pm hesapla. e/h dogrusu ile pm egrisinin
kesistigi noktaya karsilik gelen Ny/A/fq, Md/AJh/fy 5
degerlerini oku. Bu degerlerden Ny ve My yi hesapla. ’

0.4
03
12

0.1

09

bo.
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Nd IEEIRNEITECEEPE MW S 420, B 420B , B 420C
A f, A yn=os
=\ccd’ : . 2 '. d/h=0.95
- o : .
N s
NEER Y%
™ N
N PN JeAh30]i”
: . 4N NI/ ke ¥
. \9 A \ . 4‘02 ) ekaciklik
A N AN I TN ; -KagiKli
; :\'Q - \/‘ g \fx\ e \ o Ag: bir gubugun alani
N Y h ) .
gv_v, N AN [N INA T R : Ast.. gl{buklarlntoplam alani
NCODR ISR T AN | | 0B A.: briit beton alani
IR NN N N R TINT TR Ay net beton alani
I N TR INOINO NI N j,\\\» e - 04 p: donati orani
RUSNR YR NS NGRS N
Ko MOINC B RANEENZEEN B : e=My/Nq
PRNAMRANEENANAND'ONERSARNEPS A= th?/4
e JE M !""". -t XN /\<‘ e ! PAANERAE Acy= m(h*-h?)/4
\J; \x\ . ENA NN L X AN m=fy4/feq
‘ \ﬁ'><$ AN P N 10.F p=Ast/Acn
A L INZN QAN NAN N TN AN
f/ »//.X”\ L2 LR N Nt i 4 11.0
EEVARYIRY AN e WA ENE <A WA il
/. A AN L TR 115
A A A= Jr“jf’f’ A T
//// g7l 1/f/1 /1) Jgf;r / y
pa W _r : s 2 =m
e R T =3 My
AP AN A AN SV 7 L A hf_,
g . ~ o o5 02 0.25 0.3
ABAK 8-78 |
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EK13:

Uygulamada karsilasilan désemelerin gogu

1.Dikdortgen geometrilidir
2.Duizgiin yayih yiikle yukludiir
3.Dort tarafindan kiriglere otururlar.

TS 500:2000 tablolari ile kirisli ddsemelerde moment hesabi

Bu Ug¢ kosula uyan désemelerin momentleri TS 500:2000 Cizelge 11.1, sayfa 56 da verilen tablo yardimiyla ¢ok basit bir
yolla hesaplanir. Bu tablonun benzeri asagida verilmistir. Tabloda kenarlarin stirekli veya siireksiz olmasina bagli olarak 7
farkl déseme tipi vardir. D6semenin ortasindan gegen her iki dogrultudaki 1 m lik seritlerin agiklik ve mesnetlerinde olusan

M

M

Xxm?

xe’

M, ve M, tasarim momentleri

1

M = 1000 7 Line:

2

bagintisindan hesaplanirlar. Momentin birimi KNm/m dir.

Do6rt kenarindan kiriglere oturan désemelerde o sayilari

Kisa aciklik dogrultusunda a

Uzun acikhk

L dogrultusunda a
m=—%
Lk
L 7T1°10 1.1 1.2 1.3 1.4 1.5 1.75 2.0
( -33 -40 -45 -50 -54 -59 -70 -83 -33
+25 | +30 +34 +38 +41 +45 +53 +62 +25
% > ‘ % 2 E -42 -47 -53 -57 -61 -65 -75 -85 -41
+31 | +35 +40 +43 +46 +49 +56 +64 +31
s -49 -56 -62 -66 -70 -73 -82 -90 -49
gt +37 | +42 +47 +50 +53 +55 +62 +68 +37
£ Kargiliklt uzun -56 -61 -65 -69 -71 -73 -77 -80 000
2 kenarlar siirekli +44 +46 +49 +51 +53 +55 +58 +60 +44
:Q
e Karsilikl kisa 000 | 000 000 000 000 000 000 000 -56
kenarlar siirekli +44 +53 +60 +65 +68 +71 +77 +80 +44
‘ 6 ’ % 6 ‘ -58 -65 71 77 -81 -85 -92 -98 -58
+44 | +49 +54 +58 +61 +64 +69 +74 +44
000 000 000 000 000 000 000 000 000
7 +50 | +57 +62 +67 +71 +75 +81 +83 +50

Arti degerler agiklik momentlerine, eksi degerler mesnet momentlerine ait o degeridir.

o sayilari

Ahmet TOPCU, Betonarme |, Eskisehir Osmangazi Universitesi

Buradaki o sayilari TS 500:2000 degerlerinin 1000 katidir.

aclklik  veya  surekli

My : Dosemenin
kenarindaki M,.,, M,,, M, veya M, tasarim

momentlerinden herhangi biri
P, : Déseme Ustunde yayili olan tasarim yuku

Lynet: Kisa dogrultudaki net aciklik (¢cok genis
olamayan kiriglerde L, .=L, alinabilir)

o : Tablodan alinacak katsayi. Kisa dogrultuda
m=L,/L, oranina bagh olarak degisir, uzun
dogrultuda m den bagimsizdir.

L, : Uzun kenar, L, ve L, den buyuk olani.

L : Kisa kenar, L, ve L, den kiguk olant.

TS 500:2000, Sayfa: 56
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EK14: CETMELI tablolari (iki 6rnek)*

Bir kenari bosta diizgiin yayil yiiklii plak:

L
AMxel K=p,L,L, g:_y’ Md=5 L, bosta kenara paralel kenardir
+ g L, a
My ¢e> [025 03| 04 | 05| 06| 07 [08|o09]|10]|11]12]13]14] 15
. f e M, §583|433| 270 [195] 165 | 153 151|154 | 16,0168 [ 17.9|10.0 [ 202 | 215] [ & sayilar
e M., f-108|-87]| 68 |-61]| 60| 53 |-65]|-70|-76|-83]|-90]|-97]-105/[-11.2
s Y - M, §118.0|97.0| 61.7 | 433 | 34.0 | 20.2 | 26.7 | 25.4 | 24.8 | 24.6 | 24.8 | 25.1 | 25.6 | 26.2
fﬁ P, (diizgiin M, f-27.6 [-22.3[ -16.9 |-14.2| -12.6 | -11.8 |-11.3]-11.2|-11.2|-11.4|-11.7|-12.0|-12.4| -12.9
yayilyiig . M, [-56.1 |-68.5|-183.0(254.0{109.0| 82.0 | 75.4 | 76.2 | 81.6 | 90.1 [102.0{118.0|{138.0|163.0
€|
T T T IR ST Y M, |90 |82]| 76 |-77| -82 | 89 | 98|-108|-119|-132[-143|-156|-17.0|-18.4
-« > =
_Mxe
+
Mxm
Bosta kenari diizgiin yayih gizgisel yiikli plak:
AMxel
v L K L, bosta k lel kenard
My P4 (kenar boyunca diizgin K=p,L,, 8=L—, Md=; x Dogla kenara paraiel kenardir
K K o YA Gizgisel yik) .
. ‘ 81, ¢> | 025 | 03|04 |05|06|07|08|09|10]|11|12]13]| 14| 15
f\{
% s M, | 222 |16.8| 106 | 7.8 |652| 6.0 [ 5.7 | 56 | 55 | 55 | 55 | 55 | 55 | 55 || o sayilan
r - e Mo | 39 |31|23|20|-19|-18|-18|-18|-18]|-18|-1.8|-18( -18 [ -19
H* M, | 73.0 508|303 213|181 |172|175| 188|209 |238]| 275|322 380 | 455
: M, |-14.9 [-12.8]-11.0(-105(-10.7|-11.4|-12.7|-14.5|-17.0|-20.3| -24.5| -30.0 | -37.2 | -46.3
TR AT o My, |-113[-11.4|-12.8|-15.0|-17.4 |-19.6|-21.7|-23.9|-265 [ -29.5| -32.9 [ -37.0 | -42.2 | -48.2
-« =
L M, | 49 |-47| 48| 56| 71| 94]|-129]|-184|-268|-39.8(-60.6|-935|-148.0 [-239.0
/| Mye
+
Mxm

1Getmeli, E., Plaklar, iTU yayini, No.19, 1987.
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EK15

L

o

I o T T X X
iifooooooioooooﬁw_ fj',g As _M»
d | ‘ d
‘ 1000 mm ‘ | 1000 mm |
1000 mm doéseme genisligi igin donati alanlari (mm?)
¢ (mm)
t (mm)
6 8 10 12 14 16 18 20 22 24

50 565| 1005| 1571 2262 3079 4021 5089 6283 7603 9040

55 514 914 | 1428 2056 2799 3656 4627 5712 6912 8225

60 472 838 | 1309 1885 2566 3351 4241 5236 6336 7540

65 435 773| 1208 1740 2368 3093 3915 4833 5848 6960

70 404 718 | 1122 1616 2199 2873 3636 4487 5430 6463 . o

75 377 670 | 1047 | 1508| 2052 2681 | 3303 4188 5068 6032 h: plak kalinligi(mm)

80| 353| 628 982| 1414 1924| 2514| 3181 3926| 4751| 5655 d: faydah yukseklik(mm)

85 333 591 924 1331 1811 2366 2994 3695 4472 5322 : cubuk capi(mm)

90 314 559 873 1257 1710 2234 2828 3490 4223 5027 s .

o5| 298 s20| s27| 1100 1620 2127 2679| 3306 4001 4762 t: iki gubuk merkezi arasi(mm)
100| 283| 503 785| 1131| 1539| 2011 2545| 3141 3801 4524 A,: 1000 mm plak seridindeki donati alani((mm?)
105 269 479 748 1077 1466 1915 2424 2991 3620 4309
110 257| 457| 714 1028| 1399| 1828| 2314| 2855 3455 4113 1000 ¢ ¢
115 246 437 683 983 1339 1749 2213 2731 3305 3934 s =————=1785.398 —
120 236 419 654 942 1283 1676 2121 2617 3167 3770 t t
125 226 402 628 905 1232 1609 2036 2513 3041 3619
130 217 387 604 870 1184 1547 1958 2416 2924 3480

135 209 372 582 838 1140 1490 1885 2327 2816 3351
140| 202| 359| 561 808 | 1100 1436| 1818 2244| 2715| 3231 Alanlar(mm?)=A,

145 195 347 542 780 1062 1387 1755 2166 2621 3120
150 189 335 524 754 1026 1341 1697 2094 2534 3016

155 182 324 507 730 993 1297 1642 2027 2452 2919
160 177 314 491 707 962 1257 1590 1964 2376 2828

165 171 305 476 685 933 1219 1542 1904 2304 2741
170 166 296 462 665 905 1183 1497 1848 2236 2661 S . ) .
175 162 287 249 645 880 1149 1454 1795 2172 o585 [ Not: ¢6 eski E)rOJeIerln kontroll amaglidir. Yeni pro;glerde kullaniimaz.
180 157 279 436 628 855 1117 1414 1746 2112 2513 *Donati arallglnl 1.5h ya yakln se¢mek ekonomiktir.
185 153 272 425 611 832 1087 1376 1698 2055 2445
190 149 265 413 595 810 1058 1339 1654 2001 2381

195 145 258 403 580 789 1031 1305 1611 1949 2320
200 141 251 393 565 769 1005 1272 1572 1901 2262

210 135 239 374 539 733 957 1212 1496 1810 2154
220 129 228 357 514 700 914 1157 1428 1728 2056

230 123 219 341 492 669 874 1106 1366 1653 1967
240 118 209 327 471 641 838 1060 1309 1584 1885

250 113 201 314 452 616 804 1018 1257 1521 1810
260 109 193 302 435 592 773 979 1208 1462 1740

270 105 186 291 419 570 745 942 1164 1408 1676
280 101 180 280 404 550 718 909 1122 1358 1616

290 097 173 271 390 531 693 877 1083 1311 1560
300 094 168 262 377 513 670 848 1047 1267 1508

310 091 162 253 365 497 649 821 1013 1226 1459
320 088 157 245 353 481 628 795 982 1188 1414

330 086 152 238 343 466 609 771 952 1152 1371
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iki dogrultuda galigan plaklarin
Q TiPi Standart hasirlar acikliklarinda tercih edilir

(150150 mmxmm kare gozenekli):

Standart ¢elik hasir tablolari(TS 4559-1985)

ubuk ¢api (mm Donati alani mm?/m -
Tin Bo();/una cap (Enirze Boyana | Enine [Me§netlerde ek donati ve bir
dogrultuda calisan plaklarin L.

Q106/106 45 45 106 106 agikliklarinda tercih edilir R TiPI Standart hasirlar
Q106/131 45 50 106 131 (150250 mmxmm dikdértgen gézenekli):
Q106/158 45 55 106 158
Q1317106 50 45 131 106 | Bomm ﬁo c Zamm N {1«25
Q131/131 50 50 131 131 I Jfg <l £
Q131/158 50 55 131 158 | D . T jfg
Q131/188 50 6,0 131 188 | o F7| Not: £ T
Q31221 5.0 6.5 31 21 | z 1) Celik hasir akr_r_1a__daygn|m| fyk:§OO 10 o
Q1317257 50 70 131 257 | & [}l/m'n'ﬂl2 olan nervirli gelik (B500) ile o &
Q131/2% 50 75 131 205 | D b i | uretilirler. i

: : i A Y { N b b 0
Q158/106 55 45 158 106 Yy ﬁTL 2) Bazi hasirlarin boyuna gubuklari l A : —A ﬁu\l
Q158/131 55 5,0 158 131 bbb cift cubukludur. Bu hasirlar boyuna — - T
Q158/158 5,5 5,5 158 158 ‘<—Boy:5 m—ﬂ capin yanina d (=double=gift) harfi b-b
Q158/188 55 6,0 158 188 yazilarak gésterilir. Ornek: Q o Boy=5 m—+
Q158/221 55 6,5 158 221 150.150.7d.6
Q158/257 5,5 7,0 158 257 . Gubuk capi (mn.1) Donati alani mmz.lm 3) Her standart hasir her iireticide Gubuk gapi (mm) Donati alani mm3/m
Q158/295 55 75 158 295 Tip Boyuna Enine Boyuna | Enine bulunamayabilir. Tip | Boyuna Enine Boyuna Enine
Q188/131 6,0 50 188 131 Q317/158 5,5d 55 317 158 o . i AT " 08 ”
Q188/158 6,0 55 188 158 Q317/188 5,5d 6,0 317 188 4) Siparis verilerek 6zel boyutlarda ’ ’
Q188/188 6,0 6,0 188 188 Q3177221 5 5d 6,5 317 221 tretim yaptirilabilir. R1S1] 50 50 131 L
Q188/221 6,0 6,5 188 221 Q317/257 5,5d 70 317 257 R158 | 55 50 158 79
Q188/257 6,0 70 188 257 Q317/295 5,5d 75 317 295 ‘E"n'i‘::'c;;:abt'l°:lgr’“ R188 | 6,0 50 188 79
Q188/295 6,0 75 188 295 Q377/131 6,0d 5,0 377 131 1) boyuna donati R21 | 65 50 221 79
Q221/158 6,5 55 221 158 Q377/158 6,0d 55 377 158 [\ alanindan az veya esit o ———— R57 | 7.0 50 257 79
0221/188 6,5 6,0 221 188 Q377/188 6,0d 6,0 377 188 Enine donat: alant R | 75 50 %5 o
Q221/221 6,5 6,5 221 221 Q377/221 6,0d 6,5 377 221 boyuna donati
Q2211257 65 70 21| 257 Q377257 | 6.0d 70 377 | 257 alanindan az R3T7 | 5.5 50 317 L
02211295 65 75 221 295 Q377729 | 6,0d 75 377 295 R335 | 80 50 335 79
Q257/131 70 50 257 131 Q443/158 6,5d 55 443 158 R377 | 6,0d 50 377 79
Q257/158 70 55 257 158 Q443/188 6,5 6,0 443 188 Rad3 [ 65d 55 443 95
Q257/188 70 6,0 257 188 Q4431221 6,5 6,5 443 221 R513 | 7.0d 6.0 513 3
Q257/221 70 6,5 257 221 Q4431257 6,5 7.0 443 257 R569 | 754 65 =59 153
Q257/257 70 70 257 257 Q4431295 6,5 75 443 295
Q257/295 70 75 257 295 Q513/188 7,0d 6,0 513 188
Q295/131 75 50 295 131 Q5131221 7,0d 6,5 513 221
0295/158 75 55 295 158 Q5131257 7,0d 7.0 513 257
0295/188 75 6,0 295 188 Q513/295 7,0d 75 513 295
0295/221 75 6,5 2,95 221 Q589/221 7,5 6,5 589 221
0295/257 75 70 2,95 257 Q589/257 7,5 7.0 589 257
0295/295 75 75 2,95 295 Q589/295 7,5 75 589 295
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ESDEGER PARABOL - DIKDORTGEN GERILME DAGILIMININ OZELLIKLERI

Gerilmenin tarafsiz eksen ile g arasinda 2° derece parabol, g ile g, arasinda dikdortgen dagildigi varsayilir. TS 500:2000 de .= 0.002, ¢, = 0.003, f, = 0.85f, dir.

G : Agirlik merkezi

Paraboliin alan1 = %af

_fo_x2
¥ =4 (2x~X5)

>y

erece paraboliin geometrik 6zellikleri

fC
i ™
cC
- [0}
jo2]
~| 5
Ve -_8 g
- X 0
- [}~
fC :,//
= A
IS
Q
. | g
| &
Ve [}
[ (8]
o
52
N X
N
| Towrafsvy ekserv
Sekil d'egi§tirme Gerllme dagilimi
(genel) (genel)
— X
8c T 8cu

0<x<:Lc arasinda:

cu

Parabol kismin alani = 2 = cf;

o(e,) =2 - %)

€c0

= c<x<c arasinda:

Dikdortgen kismuin alant === ¢ f_
o(e,) =1,
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0,003 0,85f,,

A

0,85f,

A

Sekil degistirme Gefilme dagilimi
(TS 500:2000) (TS 500:2000)
—x
gc T 8cu

0<x<Zc arasinda:
Parabol kismin alani = £ ¢ 0.85f |

o(e,)=0.85f (255 ——=)

0.002>

2c<x<c arasinda:
Dikdortgen kismin alam =5 ¢ 0.85f
o(e,)=0.85f,
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EK16:

ORNEK: Esdeger parabol-dikdértgen gerilme dagilim

Genisligi 250 mm, yiiksekligi 600 mm olan dikdortgen kesitli bir kirigin agiklik kesitinde giivenle tasimasi gereken moment 125 kN'm dir.
Malzeme C25/30-B420C, beton ortiisit 40 mm, santiye denetimi iyidir. Esdeger parabol-dikdortgen gerilme dagilimi varsayim ile gerekli
¢ekme donatisi alanini belirleyiniz.

560 mm———

d=

Mq=125 kN-

€s

31
44— P C— P

40

-——b,,=250—m

Sekil degistirme

0.003 0.85f¢q
Ll ] 1,
1 -t 6
0.002 3¢ |- —tFo §
,,,,,,,,,,,,,,, vV la v 6
D et
2. PFCZ
3 s,
12
Tovafsug ekserv

_»FSL

Gerilme dagilimi
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Malzeme bilgileri :

f,=25/15=16.67N/mm? f  =1.75/15=1.17 N/ mm?
g, =0.002, ¢, =0.003, p, =0.0205
fq=420/1.15=365.22N/ mm?

Kuvvetler :
F,=3c0.85f b, =£c0.85-16.67-250 =1180.8¢c
F.,=5¢0.85f b, =3c0.85-16.67-250 =1574.4c

F=Af,=A 36522

Tarafs:z eksen :
F.(d-tc)+F,(d-c+3C)=M,

1180.8¢(560 -1 ¢)+1574.4c(560 — £ ¢) =125-10°
c*-1383.5¢c+112087.5=0

c, =86.4 mm,c, =1297 mm — ¢ =86.41mm
Donati alani :

F.+F,=F

1180.8c +1574.4c = A, -365.22
1180.8-86.4+1574.4-86.4 = A, -365.22

A =651.9 mm’

Kontrol :

p =722 =0.0046 < 0.85p, =0.85-0.0205 = 0.0174
<0.02
>0.84% = 317, = 0.0026
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EK16: ORNEK: Esdeger dikdortgen gerilme dagilim

Genigligi 250 mm, yiiksekligi 600 mm olan dikdortgen kesitli bir kirisin agiklik kesitinde giivenle tagimasi gereken moment 125 KN-m dir.
Malzeme C25/30-B420C, beton ortiisii 40 mm, santiye denetimi iyidir. Esdeger dikdortgen gerilme dagilimi varsayim ile gerekli ¢ekme
donatisi alanini belirleyiniz.

Malzeme bilgileri :
f,=25/15=16.67N/mm? f  =1.75/15=1.17 N / mm?
¢, =0.003, k, =0.85, p, =0.0205

00 o i f,, =420/1.15=365.22 N / mm’
T I : ‘/§ Kuvvetler :
o § : y Fe F. =0.85c0.85f b, =0.85-0.85-16.67 -250c = 3011c
i 77777 ¢ E F,=Af,=A365.22
E Tarafs:z eksen :
i i T Tarafiey ekson § F.(d —0.425¢) = M,
g © 3011c(560 —0.425¢) =125-10°
c*-1317.65¢+97681.05=0
A, e ¢, =78.85 mm,c, =1238.8 mm — ¢ =78.85 mm
g |®%%ee —>F Donat; alan: :
* F. =F,
4 b,=250—"  Sekil degistirme Gerilme dagilimi

3011c = A, -365.22
3011-78.85= A, -365.22

A, =650 mm?

Kontrol :

p =520 =0.0046 < 0.85p, = 0.85-0.0205 = 0.0174
<0.02
> 0.8 = 345 = 0.0026

Esdeger dikddrtgen gerilme dagilimi modeli kullanilarak A;=650 mm?, esdeger parabol-dikdortgen gerilme dagilimi modeli kullanilarak A;=652 mm? bulundu. Gériildiigii gibi aralarindaki
fark 6nemsenmeyecek kadar azdir.

Ahmet TOPCU, Betonarme |, Eskisehir Osmangazi Universitesi

284



EK17:

Yiiksek kirisler
CELEP, Z.,594-619

Ozel konular igin nereye bakayim? ERSOY. U, OZCEBE. G.623-627

Sagdaki 6zel konular icin verilen
kaynaklara bakiniz.
Kaynaklarin yeni baskilarinda
sayfa ve madde numaralar: farkh
olabilir!

Kisa konsollar

CELEP, Z., 351-355
ERSOY, U., OZCEBE. G.,616-623
DOGANGUN, A., 459-460

Perdeler (betonarme duvar)
CELEP, Z., 306-338
DOGANGUN, A, 673-692
Merdivenler

CELEP, Z., 620-633, 763-769
DOGANGUN, A., 593-616

Kenetlenme, donatinin eklenmesi

ERSOY, U., OZCEBE. G., 721-748
CELEP, Z.,48-60
DOGANGUN, A.,77-85

Catlak genisligi hesabi

CELEP, Z., 644-651
DOGANGUN, A., 462

Betonarme istinat duvarlari
CELEP, Z., 548-557

Zimbalama

CELEP, Z., 246-251
ERSOY, U., OZCEBE. G., 504-517, 569-566
DOGANGUN, A., 261-283

Burulma

CELEP, Z., 231-246
ERSOY, U., OZCEBE. G., 649-712
DOGANGUN, A.,450

Dolayh mesnet(saplama Kiris) aski donatisi
ERSOY, U., OZCEBE. G., 501-503
CELEP, Z., 357
Narinlik, burkulma, kinci mertebe etKisi
CELEP, Z., 274-286

ERSOY, U., OZCEBE. G., 374-422
DOGANGUN, A.,509-550

Sehim hesabi, Catlak kontrolii

CELEP, Z., 643
DOGANGUN, A., 344, 462

Ahmet TOPCU, Betonarme |, Eskisehir Osmangazi Universitesi

TS 500:2000, 23, Madde 8.5

TS 500:2000, 37-39

TS 500/:2000, 61
TBDY 2018, Madde 3.6

TS 500:2000, 39-45
TBDY 2018, Madde 3.2.6, 3.4.3

TS 500:2000, 64

TS 500:2000, 33-37

TS 500:2000, 31-33

TS 500:2000, 29

TS 500:2000, Madde 7.6

TS 500:2000, Madde 13

285



EK18: | SEMATIK YAPIM HATALARI

Kalitesi yetersiz

betonarme

Kalitesi yetersiz

Yetersiz kalip

‘ Kalitesi yetersiz

donati beton
Miktarl Kalite_si Donatinin Yanlis Kalip Temizlen- Yetersiz Yanhs
yetersiz yetefsm yanll_s ‘ konulmus || dayanimi memis Karisim taginan
donati celik yerlesimi kalip yetersiz kalip s beton

Yetersiz \/ Yetersiz \/ Yetersiz Yanlis Yi?;eernstlg Yanlis
dayanim )\ siineklik /\ aderans depolama gkalitesi karistirma
Yanhs
anlis veya Kkirli
donati agrega

araligi

Yanlig
gimento
sinifi

Yanlis
gimento
tipi

Yanlis
karistirma
slresi

Yanlis
ekipman

Yanls
depolama

Yanlis
yerlestirme

Betonarme yapilarin ingasinda yapilan hatalarin sematik gosterimi (biraz degistirilmis).
Mehmet Ali TASDEMIR ve digerleri, Betonun Performansina Gére Tasariminda Yeni Gelismeler, THBB.
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Tek ve cift donatili dikdortgen kesitte donati hesabi Ek 5 As Gergek As bw
fox = 30| N/mm® | feq = 20 N/mm? 1048 300
fyk = 420 N/mm2 fyd = 365,22 N/mm2 Teo gub sayisif Cubuksayisi | Cub. Say. Gére |1sira gubsay
by = 300 mm fetg = 1,28| N/mm? 8

= 560, mm ki= 0,82 10
d = 40 mm ks= 0,85 12 9,27 10 1131 6
Mg = 500 KNm Asmin = 470 mm? 14 6,81 7 1078 5
Ng = O KN P = 0,023727 16 5,21 6 1206 5
18 4,12 5 1272 5
M'y = 500/ KNm 20 3,34 4 1257 5
Mg = 377,41 KNm cift donatili tasarima geginiz 22 2,76 3 1140 4
24 2,32 3 1357 4
26 1,97 2 1062 4
Tek donatili tasarim 28 1,70 2 1232 4
k = 5,314626| N/mm? 30 1,48 2 1414 4
pP= 0,018053 32 1,30 2 1608 4

A= 3033| mm?
A ssegilen = 480 p= 0 Donati az oA I T
A'g= 226| mm’ P-pP'= | 0,001512 denge alti donati
d h
Cift donatili tasarim A l
M, = 122,59 KNm S l
Ag = 645 mm’ ® -
Ag1 = 2137| mm?
o= 471 mm? «—b—>
A'g = 645 mm?
Ag = 2783| mm?
A ssecilen = 2800| mm? p= 0,016667 donati oraniyonetmelige uygun
A secim = 650, mm? p-p'= | 0,012798 denge alti donati
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TABLALI KESITTE DONATI HESABI

fox = 25| N/mm® | fea= | 16,66667| N/mm’
f = 420| N/mm? | fyq = 365,22 N/mm’
b= 650, mm feg = 1,17| N/mm?
by = 250 mm k,= 0,85
d= 550 mm ks= 0,85 g :i: k h(k 0.003 +(£_1)£)
t= 100 mm Agmin = 351 mm? ’ b,d ? fyd ' 0.003+&4 b, d
My = 500 KNm Pb = 0,03178
M; = 460,42] KNm |a>t durumu gecerli
«—b) —>|
a<t durumu — _f_‘[ Ek 5 As Gergek As bw
k = 2,542911634| N/mm? h 1570 300
P = 0,007733685 l (0] Teo cub sayisif Cubuk sayisi fub. Say. Gordl sira gub say
Ag = 2765| mm? — b, 8
A ssecilen = 1571 5020 p= 0,011425 Donatiyoénetmelige uygun secilmist 10
A's segim = 226| 2012 | p-pP'= | 0,009782 Kesit denge alti donatilmistir 12 13,88 14 1583 6
14 10,20 11 1693 5
a>t durumu 16 7,81 8 1608 5
M, = 283,33| Knm T ° —’| 18 6,17 7 1781 5
M = 216,67| mm? e _LT 20 5,00 5 1571 5
= 2,8650| N/mm’ t 22 4,13 5 1901 4
= 0,00886 h 24 3,47 4 1810 4
Ag = 1218 mm? l 26 2,96 3 1593 4
Ag = 1552 mm? 28 2,55 3 1847 4
As = 2769| mm? B 30 2,22 3 2121 4
A ssegilen = 2714 6®24 pP= 0,019738 donatiorani yonetmelige uygun 32 1,95 2 1608 4
A's secim = 226| 2912 | p-P'= | 0,015311 denge alti donati
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