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| Sekilde verilen stirekli temeli boyutlandirarak donati hesabini yapmiz. Malzeme C20

$220, zemin emniyet gerilmesi, oz em=225 KN/m?, paspayi=5 cm ve kolon boyutlar1 40x40
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/011 tasarim:
fri=1.5 (62 em)=1.5x225=337.5 kKN/m? ., R=850+1250+925=3025 kN

@ Noktasi etrafinda moment alinarak;
150+1250x5.25+4925x10.5-100=3025x( E}
x=5.4 m olarak bileske kuvvetin etkime noktas: bulunur.
a,= 1/5=525/5=105 cm, temelin yar1 uzunlugu=540+105=645 cm.
Temel boyu, L=645x2=1290 cm  &,= 12.90-2x5.25-1.05=1.35 m

YN, 3025
Lf, 129x3375

=0.694 m.

Temel genisligi, b=

Emniyeth yonde kalmak icin temel genisligi bir miktar arttirilmalidir. Bu durumda;

b=80 cm kabul etmek uygun olacaktir.
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Temel kirig genisligi, b+=50 cm ve tabla kalmhgi, t=20 cm kabul edilirse:!

e b"i,"i,’ S
K Zemin gerilmesi:
N
~2Na 30 o3 1 nme
h 1 (b) 12.9x0.8
M
t
W W
< b >

h=100 c¢m kabul edilirse (d=95 cm)
fn=fu-18 h=337.5-18x1.0=319.5 kKN/m? > 5; Boyutlar uygun bulunmaktadir.
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vl
Kesin tasarim:

N, 3025
/ 1.0 metre boya karsilik gelen zemin gerilmesi: qz-= ZL d — 59 =234.5 kKN/m
150 KNm 100 kNm
| |
|.1...-.Q.§._I.11, 5.25m P 5.25m S L35m
TT 1T 1T 117 T TT T 71 234.5 KN/m
_ x=257m M‘
N 627.35 £08.4
603.8 / / 66—
498 KNm 622.65

475
\ (M) m i BN
313.7

279.3 345.1
¥ MG
Z-304 Betonarme 2 Ders Notlari / Prof Dr. Cengiz DUNDAR—-Ars. Gor. Sedat KARAAHM




o

/ Kesme hesabi:

a 0.4

/ max V=62735 kN, VeEV-qud+=) , Ve627.35-234.5x(095+ = )=357.67 kN

Vor = ¥forgbd = 0.65 x 1 x 1073 x 500 X 950 = 308.75 kN
V4V oldugundan kiris genislig bir miktar arttirnlmalidir. b,=60 cm secilir, bu

durumda Vor = ¥forgbd = 0.65 X 1 X 1073 x 600 x 950 = 370.5 kN

V. = 0.8V, = 0.8 x 370.5 = 296.4 kN

A V,—V. (357.67 —296.4) x 103
w _Ya— Ve ( ) = 0.34mm?/mm

s fywad 191 x 950
1
min Asw =(.3 Lo b, min Asw =(0.3x—x600= 0.94 mm2/mm
S ywd 5 191
157.08

\ 010 secilirse; Ag,=157.08 mm?, = 0.94 s=167 mm ¢10/16 cm etriye

S
\j'm' 2 D P i ~Ar Q MG
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Egilme hesab:

)

Aciklikta tabla basinc bélgesinde, mesnetlerde 1se cekme bélgesinde kalacaktir.

(1)-(2) akst arast agikhk momenti, My=498 kNm K; =1 >< 103 — 380 mm®/kN
by, d° :
k=228 k= O 087 mmk > K
M, 498x 10
6
A~ M‘f“ . A~ $98x10 =3049.5 mm? olarak donat1 hesaplanir.
foq () d 191x0.9x950
Secilen donati: 4¢20 diiz + 6420 pilye=3140 mm*>min A,
nﬂnﬁszo.shbwdz 2387 mm2 mindg = 0.8%1 600 X 950 = 2387 mm?
vd
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//(2)-(3)31"351 aciklik momenti, M=475kNm, A~ +75x10 =2908.6 mmZ>min A;

191x0.9x950

Secilen donati: 4420 diiz + 6020 pilye=3140 mm*>min A,

(1) Nolu mesnet: Mgs=M-V % . M4=279.3-246.2x % =246.5 kNm

6
A~ 246.9x10 =1580 mm*<min A= 2387 mm?2 bu durumda min A, gecerli

 191x0.86x950

Mevcut donati: 6¢p20pilye + 5¢12 montaj=2449 mm2> 2387 mm?2  Ek donati gerekmez!

(2) Nolu mesnet: M4=345.1-622.65x % =262.1 kNm

6
A& 2021x10 =1679.6 mm*<min A= 2387 mm?
191x0.86x950
\\ Mevcut donati: 6¢p20pilye + 6620pilye +5¢p12 montaj=4133 mm?2> 2387 mm? Ek//
donat1 gerekmez!
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(3) Nolu mesnet: M =313.7-316.6x 04 =271.5 kNm
A<min A= 2387 mm?
Mevcut donati: 6¢p20pilye +5¢12 montaj=2449 mm2> 2387 mm?

edilmesi gerekmektedir. (by=1 m., h=20 c¢m, d=135 cm).
0,/~234.5 kN/m’
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donat1 gerekmez!
Pabucun alt tablasinin disa tasan parcalar1 bir konsol gibi calisacagindan kontrol
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/ 54‘“’%
/ Konsol a¢iklizi=(0.8-0.6)/2=0.1 m =
Mg=234.5%(0.1)%/2=1.17 kNm

Mo=fur L (F4=2 fu), I=1000x 2033 =666.66x10°, y=100 mm
y

6
M, =2x 1 x 666’?{?;10 %x10-6= 13.3 kNm

M4=M, oldugundan donat1 gerekmez ¢10 /16 cm etriye kollari tablaya dogru uzatilir
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4420

6020

6020

5¢12

$10/16 cm

512




Ormek 5:

Gk=270 kN Gk= 390 kN
Qx=80kN 50 x 30 Qk=110 kN
| |
| 30 cm I 30cm

Ih

RARA AL LY
o

Arsa

19 I
siniri 400 cm I
>

Malzeme C20, S420  (foa= 13 N/mm?, fy4= 365 N/mm?)
(feta= 1.1 N/mm?)

Zemin emniyet gerilmesi: 200 kKN/m?

Kolonlarm altindaki tekil someller birbirlerine bag kirisi ile /
baglanacaktir.
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/ Miisaade edilen zemin gerilmesi= 200 kN/m?

Temel agirhgr (h=40 cm seq)= 24*0.4=9.6 KN/m?

Gnot = 190.4kN/m?(servis)

Es deger zemun gerilmesi (tasima giicii)=

190.4*306/(270+80)=275.3 KN/m>
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1 Nolu Somel

Tasarmm viikii= 270%1.4+80*1.6= 506 kN

Ay _
‘AIX

AlX-Aly -

Qﬂ,et

5

Ay = §A1X
N 506
Gnet 2753

Ay = 1.05m

Ay = 1L10m  secilirse Ay, = 1.83m  olur.

¢ 1 nolu sémelin bovutlart 110*190 ¢cm secihr.
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[

ya
1 nolu kolonun altma <s6mel simetrik  olarak

yerlestirlmediginden (arsa smurindan dolayi) secilen somelin
bovutlarmmn  eksantrik  konum icm veterlh olup olmadig

arastirtlmaladar.

L2
L4

.’f}!}!}!}f}
b
b

Y KR

e= 1.10/2 — (0.19)= 0.55 - 0.19= 0.36 m
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2 nolu someln sumetri eksemi kolon aksi ile cakistigimdan

eksantrisite yoktur.
N 1 L 1~ R 1 L 2 — 0

_ NjL,  506+4

R, = = = 556 kN
LT, T 4-036 °

Somel boyutlarmin R;= 356 kKN'luk bir kuvveti, zemin taguma

giicli agtlmadan tastyip tasimadigr kontrol edilmelidir.

D56

— — 2 [y 2
Qnet = 1:19_ 266kN/m* < 275.3 kN/m

O halde secilen sémel boyutlan veterhidir.
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2 Nolu Somel

1973

183%
/

Diigey kuvvetlerin dengesi saglanacak gekilde 2 nolu somelde
olusan toplam reaksiyon bulunur. 722 kN
(

\
R,=N;+N,—R; =506 + (390 1.4+ 110 * 1.6) — 556 = 672 kN

5 . N 672
§Azx

5
So - Tg753 Ax=lilm 4y =z4n

Arx = 1.30m  Segilirse Ay, =2.17m  olur.

e 2 nolu sémelin boyutlart 130*220 cm segilir.
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Bundan sonra someln altndaki  esit vayih  zemun
gerilmelert  hesaplanir.  Somelleri  birbirine  baglavan  kirisin
alindaki zemun gerilmelert 1thmal edidecektir. Dikkat edilirse:

eksantrisiteden dolay1 olusan moment, kirigi zeminden ayirmaya
calisacagmdan bu gerilmeler va ¢ekme olacaktir (ki bu durumda

hesaba alinmamalan gerekir) va da cok kiiciik olacagindan thmal

edilebilecektir.

256 505.4 kN z 204 266 kN /m?
= ——= . m net zemin gerilmesi = —— = m
Up1 = 7170 / g 1.9 /

L 5169 kN t zemin gerilmesi 169 234.9 kN /m*
Asp2 = T30 : /m net zemin gerilmesi = 250~ 2% /m

Net zemin gerilmeleri < 275.3 KN/m? \/
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N14=506 kN N2d=722 kKN
l*19 C 400 cm

/K (m)
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a=5054kNfnf £ T 11 TTTTT to-si60kum
le 110cm "| |" 130 cm >l
| |
96 kN i 49.9 kN V 3858 kN
/ Vi B P ¥ (V)
-/ i -
x i
410 i i E 335.| kN
| I I
| i | I 1109.2 kNm
9.12kNm | | I
| |
1, 1
L
|




f SOMELLERIN KESIN TASARIMI

1 Nolu Somel

h=40 cm secildi. (d=36 cm)
V! =410 kN
Kayma 1¢in kritik kesit kolon yiiziinden d kadar uzaklikta;

0.30
V; =410 — 5054 (T + [].36) = 152.2 kN

V.. = 0.65 forgby,d = 0.65 * 0.0011 * 1900 * 360 = 489.1 kN

v, >V,
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Zimbalama kontrolii (1 NOLU SOMEL) N
i - Qs
e=0.36 m kolon ekseni ile temel merkezi S
19 cm
-

! Zimbalama

190 cm

110 cm
-t

36
Up:(5{]+36)+2(3{]+7+4):190.::??1

— ! — L — 0.76
V= e 0.4*0.36 o

. 1+1.5
\/ b1b; \v0.52 = 0.86
Vyr =¥ forqUpd = 0.76* 0.0011 1900 * 360 = 5718 kN -
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ﬁmbalama‘fulm A= (50 +36) 1072 (3ﬂ+?+4)11ﬂ_2
E,

pd_Fd

= 11895 kN

Fd — F]_ — 506 kN

V,q = 506 — 118.95 = 387 kN < 1,

Bovuna donati hesabi (X voniinde)

b, d> 1900 * 3602

M 157100

4.95
13+ 1073

Klz

36
=(50+36)*1077 = (3{] + ?4- -’-L) * 1072 % Qsp = 0.4472 % 266

J

-M=157.1 kNm (donat1 yukarida d= 40-4=36 cm) ‘

= 1567.4 mm?/kN

— 380 mm?/kN < K

(BOYUT YETERLI))
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N14=506 kN N2d=722 kKN
l*19 C 400 cm

/K (m)
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3 |
a=5054kNfnf £ T 11 TTTTT to-si60kum
le 110cm "| |" 130 cm >l
| |
96 kN i 49.9 kN V 3858 kN
/ Vi B P ¥ (V)
-/ i -
x i
410 i i E 335.| kN
| I I
| i | I 1109.2 kNm
9.12kNm | | I
| |
1, 1
L
|




/ M 157.1 * 10°
Ag

~foajid 365+ 0.86 360

+M = 9.2 kNm

M
Ag

= 1390 mm? (6018 iistt

d = 34 cm altta ikinci sira

9.2 = 10°

= 86 mm?

~ frajid 365 %0.86+ 340

minA, = 0.0015 * b *d = 0.0015 = 1900 * 340 = 969 mm?

(7014 altta ikinci sira)
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ﬂﬂ‘ﬂlﬂﬂ donati hesabi (v voniinde)

+M, ——(A —a},)——(l‘} 0.5) = 88.55 kNm

~ byd® 1100 * 3607
M 8855103

= 1609.9mm?/kN > K,

Ayl Na N,
M}" T ( 2 2 (AJ; . (IJ_..) g (A}" ﬂl}r}
M 88.55 * 10° :
+4s = = = 784 mm

fyaid 365 *0.86 * 360

\k‘/‘ (4016 altta birinci sira
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Zimbalama kontrolii (2 NOLUSOMEL)

ry

ol

130 cm

Kayvma Hesabi

2.2
V,uy = 234.9 * 1.3(

>

e vy yonilinde (d kadar uzaklikta)

220 cm

Bag kirisi oldugundan sémel derinliklerinin ayni olmasi
gerekir. (h= 40 cm)

Net zemin gerilmesi = 234.9 kN/mm?

0.5

2

5 0.34) — 155.7 kN

V., = 0.65 f.rgb,d = 0.65=0.0011 = 1300 = 340 = 316 kN > V...

J

Z-304 Betonarme 2 Ders Notlari / Prof Dr. Cengiz DUNDAR-Ars. Gor. Sedat KARAAHM

727176



ﬁﬂﬂtllﬂﬂdlrﬂ‘lﬂ

X yoniinde (d= 34 cm altta ikinci sira)

M = 109.2 kNm —>

b,d® 2200 * 3407

K= — — 2328.9mm?/kN > K,

M 109200

M 109.2 = 10°

A f— j—
S fiaiid  365%0.86 %340

y yoniinde (d= 36 cm altta birinci sira)

= 1023 mm?

(8014 altta ikinci sira)

—

Ny 722
+M, =—2%(4, - a,) = —==(22 - 05) = 153.4 U
SN AD i728/76
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130 cm
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N14=506 kN N2d=722 kKN
l*19 C 400 cm

/K (m)
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a=5054kNfnf £ T 11 TTTTT to-si60kum
le 110cm "| |" 130 cm >l
| |
96 kN i 49.9 kN V 3858 kN
/ Vi B P ¥ (V)
-/ i -
x i
410 i i E 335.| kN
| I I
| i | I 1109.2 kNm
9.12kNm | | I
| |
1, 1
L
|




M 153.4 * 10°

frajid 365+ 0.86 * 360 0T

+A;

(6018 altta birinci sira)

Bag kirisinin kesin tasarimi (b= 100 c¢m)

d=36cm  -M=157.1 kNm
~ by,d®* 1000 * 3607

_ 2

K=—%— = ————— = 8249 mm?/kN > K,

LM 1571x10°
T T foajid 365+0.86*360 mm

(6018 tistte)
+A, = minA, = 0.0025* b *d = 0.0025 * 1000 * 360
= 900 mm?
(7014 altta)
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S1 S2 Bag
Xyoni | v yoni X yonii v yoni Kirisi
USTTE | 6¢18 : 6018 : 6018
4014 4014
ALTTA | 7014 4016 8014 6018 7014
(2.s1ra) | (1.s1ra) (2.s11ra) (1.s1ra)
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-~
pd
< —E— 6018/16cm -
-~ -~ //
. 7
— / —
ALY - ~
-~ EE_: -~
UST DONATI
2014 S 20014
S1 Sz Bag —
X yoni y yoni X yoniu y yoni Kirisi
USTTE | 618 - 6718 - 6018
4014 4014

7014
(2.s1ra)

4016

(1.s1ra)

8014

(2.s112)

6018
(1.s1ra)
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/ 2014 (ikinci sira)

V- /
4 %J/’ /A .
=
P i N o
%] ~
-E-‘: E:s e —
4016 (biringi sira ‘E) 8 &
(birin ) 7014 /14cm =\ Z
+ e = _
) =1
~£3
] . g\ 3
-~ z
O
ALT DONATI z N\~
Si Sz Bag
X yonu y yoni X yonu y yonii Kirisi
USTTE | 6018 - 6018 - 6018
4014 4014

ALTTA | 7014 4016 8014 6018 7014
(2.sira) | (1.sira) (2.s1r2) (1.s1ra)
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6018
6018 + 4914 12¢8/20 6018 + 4014
_— ,/ ] o8/ ,}) D

— 1 B

— e
- /014 5 ﬁ/E/ i
4016 YANDAN GORUNUS 7D 14 6018 8014

4014 + 7014

Sl SZ

Bag
Xyoni |y yoni X yoni v yoni Kirisi
USTTE | 6018 - 6018 - 6018
1014 4914
ALTTA | 7914 4016 8014 6018 7014
(2.sira) | (1.sira) (2.s1ra) (1.s1ra)
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Soru 1 Ny

Sekil 7.22"de verilen tekil temele:
G=2225 KN
¢ 1 Kolon 35x55 cm Q=2286 kN viik etkl etmektedir,
b,=b,=3.5 m , 0,4,=385 kN/m?, malzeme C20,
S420 ve paspayi=5 cm olduguna gére temelin

1—

Ih=lﬂﬂ cm

tasarimini yapimiz.

b=3.5m Sekil 7.22

1)Temel Boyutlarinin Kontrolii

fo=15%g__ =577.5kN/m’

b*b, >t

I

14G+16
35%355 220 F1.60

1.4%2225+1.6%2286
577.5

12.25>
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12.25>11.73 m’ Uygun

2) Maksimum Gerilme Kontrolil

b
M, —*
N, 5
g, = + = =
IImax Elxb:ll i 3 Jf:'ﬂ
127
6772.6 2
O = +0 < 5TTI5kN/m’
’ 3.5%35
o, =5529 < 5TI5kN/m’ Uyvgun

3) Temel Kalinhig h hakkinda varsayim ve Net Zemin Dayanimi Kontroli

h=1m kabul edildi.
d=h—-d'=1-005=095m

f:—,f = Jf:_u—lghzj?TS_IB#E]:jsgs mmg

a

< f,, oldugundan wygun
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4) Zimbalama kontrolii

b, =a +d
b =0.55+0095
b.=15m

"51 =a, + d
b, =0.55+0.95

"51 =15m

U,=2(b,+b,)=2(15+1.5)=6m
A,=b *b =15%15=25m"

- N — — _7 5% —
Vg =Ny —A4,0,=6772.6-2.5%5529=55287 kN

. T —3
V, =7 fugll,d =1¥1¥6000%950 %10 = 5700 kN

V, >V oldugundan kalinlik yeterlidir.
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5) Her iki dogrultuda kolon yiiziindeki kesme kuvvetinin hesaplanmasi ve kontrolii

X Dogrultusu

by,
‘ ' : ¥y
b —a_} -
V.=o,| = 9 |b, = 552_9{ w]m =2854.2 kN e - T—~X
z 2 J : ] 2 J I I Md}'
- d/2 I Viay
v, =10%f, *b *d=10%10%3500*950*107° =3325 kN ™ | 1 |%] g
' S A=
V., >V, oldugundan boyutlar yeterlidir e (b %b J b
![:bx -Ax) ?;1 Gz
Y Dogrultusu M
b,—a, | 35-055) f
V.,=0,|——=>|b =5529| ———— |35=28542 kN ©: )
y el 2 ) X F _,.' W x

V,, =1.0%f, *b, *d=10%1.0%3500%950%10" =3325 kN

Vo > Vs oldugundan boyutlar yeterlidir.
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6) Her iki dogrultuda kolon yiziindeki momentin hesaplanmasi ve donati hesabi

X Dogrultusu

(b, —a,) 552.9(3.5-055Y
M, = Jﬁﬂ[ - "-f} b, = { l 3.5=2104.9 kNm
22 )7 2 2
bd® 3500%950 - b i
K="= =1501 mm~ [ kN 4
M, 210049
I ] May x
495 - ] i @
K,=—""=380 mm®/kN b 42 2| vV
@ ’ o g =
‘_
K >K, oldugundan boyutlar yeterlidir. LBy (b %2 J:
. (bx-a:)2 Oz
M, 2104.9%10 . =
A, = = = 7059 mm-~ M
* f,,*086%d 365%0.86%950 ) dx
A 20.002%D, *d =0.002%3500%950 = 6650 mm” R J'
A, >A o Vix

Secilen donati
16 ¢24/22.5 cm

by —2d’ 3500 — 2 x 50

Aralik = 1 = 1z

=226 mm
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Y Dogrultusu

‘b, —a, 29(35-055Y
M, :Ji[ R i A E '9( 370 ] 3.5=2104.9 kNim
2 2 ' 2 L\ 2
2 b
b d 3500%950 ) x
K, =— = =1501 mm’ | kN Y
YT M, 21049 T | o . .
dy I I Md}-
5, 2 I Vay
K, = 290 _380 mm?/ kN by | % ayl I
[ I e—]
“ e
K >K, oldugundan boyutiar yeteriidir. ] M
(bs-2:)2 Cz
M, 2104.9%10° 2 M
A4 = @ _ = 7059 mm” =
"’ f,,*0.86%d 365%0.86%950 “I—T X
2 C,
Ay 20.002%b, *d =0.002*3500%950 = 6650 mim L;dx
Secilen donati b, —2d" 3500 -2 x50
16 $24/22.5 cm Aralk = ————= T = 226 mm
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Donati semasi:

- .
16 $24/22.5 cm
Asy 6 $p24/22.5¢ "
Ao
: - /’
e e
s : ~
e I
,_
| b
‘ A 16 $24/22.5 ‘ H““x
5cm .
| SX (I) | AE_}
P ]
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Ny
M /T\ Sekal 7.23te venlen temelde Ny=1400 kN,
V' [ -40x40 cm Mg=225 kNm, ve Mg=0 olduguna gore
&

by=b,=2.8 m kabul ederck tekli kolon temelinin

tasarumning yapimz.
ISEI cm  Malzeme €20, S420, O,em=180 KkN/m?,
paspayi=50 mm.

L
—

. |

re

Sekil 7.23
1)Temel Boyutlarinin Kontrolii

fu=15%c,, =270 kN/m’

N
b *b >4

p< 1}

1400

270

i

28*%28>

784>519m’ Uyeun
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2) Maksimum Gerilme Kontrolii

b, 28
e, <e, = E‘ =% - 047 oldugundan gerilme yamuktur.

N, (., 6e,
o= 1+ |<
AT DM bxb:ll [ b ] -f:_n'al

1400 ( 6%0.16
T = 1+
: 28%28 28

J«:_i 270 EN /' m’

C...=2401 <€ 270 kN /m® Uvgun

3) Mementin ihmal olup elmadiginin kontrolii

Orex + Ooig 240.1+117.1

= 2 2

—178.6 kN / m’

O — 0, 240.1-178.6

=034>0.15 oldugundan moment dikkate alimr.
a 178.6
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4) Kelon yiziindeki zemin gerilmesinin hesabi

_ J‘_m—ﬂ'—_m .E}x_ax.
O =0,y — 5 5

X

B —
o, =240.1- 240.1-1171

25-04

2.8

|

2

]}:13?_4 EN | m?

Oamin

Mtl.t

t = 0, ey T Oz

6, -G b -2 |
_ rmax ~ Vzmin Yy Ty
szﬁmu'[ ( )

b 2]

3

s

240.1-117.1=123

Oma

R
!
I

5) Temel Kalinlig1 h hakkinda varsayim ve Net Zemin Dayanimi Kentrolii

h=0.5m kabul edildi.

(240.1 —117.1) 2.8
d=h—d'=1-005=045m —

_ = 70.
x 28 _12 X703
0,p = 117.1 + 70.3 = 187.4 kN /m’

f., = f..-18h=270-18*0.5=261 kN/m"

0. =240 < [ oldugundan uygun
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6) Zimbalama kontrolii

b=a, +d
B =0.40+0.45
b =085m

by=a,+d
b, =0.40+0.45
b, =0.85 m

U, =2(B +b,)=2(0.85+0.85)=3.40 m
A, =b*b,=085%0.85=0.72 m’

Vg =N;—A4,0,=1400—-0.72%178.6=1271 kN

o 1 - 1
/= e +e 0.16+0

1+1.5 04) 1+1.5—=(04
'Iﬁﬁ*ﬁ':( ) xiﬂ_BS*ﬂ.BE( )

. e -
Vor =¥ foaU pd =0.9%1%3400%450%10™ =1374.1 kN

=09

Vi >V oldugundan kalinlik yeterlidir.
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7) Her iki dogrultuda kolon yiiziindeki kesme kuvvetinin hesaplanmasi ve kontrolii

X Dogrultusu

o.,..—0,\(b — — (28—
v =( e JJ[E& ax}%:{zam 13?'4][2'31["4}2_3=?13_1kN

2 2 2 2
V, =10%f.*b *d =10%1.0*%2800*450%10 =1260 kN " . O
A
V.. =V, oldugundan boyutlar yeterlidir. | | @»})’ﬂg
: A .a}' \_./VEE"
Y Dogrultusu VoA My
b, —a, 28-04 B

Vi =0 =5 |b=178.6| =—— |2.8=600 kN Mo Ve | (ua2
V,, =1.0%f, *b, *d =1.0%1.0*2800*450*107 =1260 kN J |

Vo >V oldugundan boyutlar yeterlidir. Got mic
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8) Her iki dogrultuda kolon yiiziindeki momentin hesaplanmasi ve donati hesabi

X Dogrultusu

(bx - a.r } — ry + Oz
- 4 ; (b}" :r")-'l?- .
28-04) >
M, =(2%240 +187".4](1|—4JI 2.8=448.6 kNm .a ¢
= ¥ ! Viy
ﬂ As \
b d- 2 * : dx h
K="_= 8007430 _ 1264 mm® 1k My
M, 4486
4.95 1,
K, =——=380 mm" kN My Vi (0?2
o
K, >K, oldugundan boyutlar yeterlidir. l
3 .
M, 448.6*10° 0z I\U\L Gomax

—3176 mm"

4,=

fra ¥0.86%d " 365%0.86%450
=0.002% ,5}. £ 4 — (0.002*2800%450 = 2520 -

A >A
Aralik = 7 = 70 =270mm 11 $20/27 cm (34.5 cm?)
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Y Dogrultusu

b—a,\ 28-04Y
M =Jzn[ » -1]5 =”3'5( 8 0'4] 2.3 =360 kNin

N 2 2
bd> 2800%450 b - — 0
K,=—"—-= =1575 mm’ | kN T2 |
M, 360 * (byt)/2
K, _29 380 mm? kN _ .a}, —
cd - A;"’ a5 \_/ o
K, > K, oldugundan boyutlar yeterlidir. My
M 360%10° 5 Vi | (bxa)2
A= 2549 i’ Mo e
[ *086%d  365*0.86*450 J
A 20.002%b, *d =0.002%2800* 450 = 2520 mm’ L .
A > A ' L[\LL
bx —2d’ 2800 — 2 X 50 Segi/en donati
Aralik = 1 = 10 =270mm 11 ¢18/27 cm (28 cm?)
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Donati semasi:

—.-
Asy ¢18/27 cm .
Ay
: u /
e e
5.‘555.‘5.'555 I
| o
‘ A $20/27 cm ‘ o~
| SX ] AE_}
_— EE—
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3 : :
) Sekilde verilen temelde Ng=1500 kN, e;=0.2 m, ve e,=0

N
M olduguna gore,
® a) Temel boyutlarini belirleyiniz (bs, by).
‘4 4 60x50 cm b) bx=3.0 m, by=2.5 m kabul ederek tekli kolon temelinin

tasarimini yapiniz.
Malzeme: C25, S420, 6,.,=230 kN/m?, paspay1=50 mm.
60 cm

by

F 3
A 4
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a) Temel Boyutlarinin Belirlenmesi
f.=15%c,, =345kN/m’

N
b, *b, >4

ZU

1500
345
b *b >435 m?

x

b.*b, >

b,=3.0m b, =2.5msecilr.
b.*b, =75 >435m’

b) Temel Boyutlarimin Kontrolii
f. =345 kN/m’
b *b > e

5
3.0%25> 13 00

75>435m’ Uygun
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Maksimum Gerilme Kontrolii

o = Ma _ 50

> S T
J?\Ild

b.b, b
.
o =100 [1+ 6 0'20)g345 N/ m?
3.0%2.5 3.0
o, =280 < 345 kN /m’ Uygun

o.. =120 kN /m’
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Momentin ihmal olup olmadiginin kontrolii
o Ciow Oy 2804120

_ =200 kN / m’
- 2 2

Zmax

c 200

Zo

— 280200
g O _ =0.40>0.15 oldugundan moment dikkate alinir.

Net Zemin Dayanimi Kontrolii
h=0.6m

d=h—-d'=0.6-0.05=0.55m
f. = f. -18h=345-18*0.6=334.2 kN/m"

o.... =280< [ oldugundan uygun
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Zimbalama kontrolii

by=a, +d
b, =0.60+0.55
by=1.15m
b,=a,+d
b, =0.50+0.55
b, =1.05m

U, =2(b, +b,)=2(1.15+1.05) = 4.40 m
4, =b*b, =1.15%1.05=121 m’
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Ve=N,—4,0,=1500-121%200=1258.5 kN

pd d

] ]
Y = - ~0.90
‘ e +e 020+0

[+15—=—2(04) 1+15 (0.4)

N VI.15%1.05

V, =rf.U,d=090*12%4400*550* 10~ =2618 kN

V., >V, oldugundan kalinlik yeterlidir.

By
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Kolon yiiziindeki zemin gerilmesinin hesabi

|:J7max _Crzmiﬂ (bx _ax }:’
J:f — szax B -
b 2

280—-120( 3.0-0.6 .
o, =280- ( J =216 kN / m?
) 3.0 2
Ni
/[\Md_t
u
: ) o (280-120) _ 3 _ .o
: ’h Cu= zma'«j zmin ~ = 317 =
FLLLLL“‘J s ‘ 0z = 120 + 96 = 216 kN /m?
b\: 6= G Uzmﬁ-czmjn(bx_axﬂ
T | W bx ) J
O T X 280-120=160
i HHUmax
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Her iki dogrultuda kolon yiiziindeki kesme kuvvetinin hesaplanmasi ve kontrolii
X Dogrultusu

o B o 3
. [azmax o, }[bx a. )by _(280 216 ](3.0 0.6)2_5 s N

dx

2 2 2 2
V,.=10%f *b *d=10%12%2500*550*10" =1650 kN| __ b B . G
V>V, oldugundan boyutlar yeterlidir. | As | (by_'v);; —‘ E
5 - T Va
Y Dogrultusu Ay S W .
b,—a, 2.5-0.5 i |
V, =0, = 5 — |b_ =200 — 3.0=600 kN L
V “_]x'axl-@
V., =1.0%f *b *d=1.0%1.2%3000*550*10" =1980 kN m( de
V., >V, oldugundan boyutlar yeterlidir. ! .
it
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Her iki dogrultuda kolon yiiziindeki momentin hesaplanmasi ve donati1 hesaba
X Dogrultusu

b.—a,) 3.0-0.6)
My =(20., +o,) %)y o (2+250+216) 32729 5 5 - 465.6 ivm
: ma DU og
b.d*>  2500%550 ) be
K =-"—== 0075 03 =1624 mm~ / kN — - '
M, 465.6%10 & ' WE
) (by2,)2
4.95
K = =291 mm* /| kN _ .a}, ——
cd | & s
K_>K, oldugundan boyvutlar veterlidir. ’
M, 465.6*10° : M Vo (el
A= = =2697 mm~ J
f.0 ¥0.86%d  365%0.86%550 I
. B B 7 3 .
A =0.002% b, *d =0.002*2500* 550 = 2750 mm oc L[ [ o0,
Axx < Asxmin

by —2d' 3000 — 2 x 50

1 13 =223 mm

Segilen donati 14¢16/22 cm (28 cm?)  Aralik =
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Y Dogrultusu
2 2
M, = sz [ b ;”y } b, = 220 ( 2 ; 0> )d 3.0=300 kNm
o _bd” _3000*550°
M, 300%10°
K, >K, oldugundan bovutlar veterlidir.
4, = M, — _ 300%10°
j;,d *0.86%d 365%0.86*550

Ay i 2 0.0027%5 *d =0.002*3000%550 =3300 mm’

=1738 mm* / kN

»
=1738 mm~

A, <A

by —2d’ 2500 — 2 X 50

Secilen donati 13 $18/20 cm (33 cm?) Araltk = ——

12

= 200 mm
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Ay $18/20 cm

A sy

Ax $16/22 cm

/ N
A Ay

N —
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Soru 4
Ng1=2200 kN Ng2=3300 kN
Mg4;=110 kNm Mg2=100 kNm

_1lm_ 4.6 m R

/
N
y
\

60 60
%60 % 60 b

L
[~

L ~J
[< =1

a

Sekilde verilen bilesik temeli boyutlandirip, tasarimini yapimiz. Malzeme C25, S420, 6, =200
kN/m* ve paspay1=6 cm.
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Cozum

1) Temel Boyutlarinin Belirlenmesi

M 110
e1=— = =0.05 m=5cm,
N 2200
M 100
€=— = =0.03 m=3 cm,
N 3300
R=5500 kN
2200 kN . 13300 kN
i :
| A 4 )
1> cm X 3 cm
_ 14m S >l 46m AN
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R=5500 kN
2200 kN . 13300 kN
_ v
if cm X - 23 cm
_ 14m ST 2l 46m e

> M,;=0 2200x5+3300x463=5500x( }_s'.} buradan X =280 cm olarak bulunur. Bu

durumda;

E=l.4+2.8=-4.2111 ve a=8.4m olarak belirlenir.

a,=8.4-14-4.6=24m

>Ny 5500
ab 8.4x300

O =

b=2.18 m olarak bulunur. Secilen b=2.5 m.
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2) Temel Boyutlarimin Kontrolii
Stirekl1 temelin altinda tiniform gerilme dagilimi olusturulmaktadir:
f?_u: fzu'”}/ (h)

f,,=300-18x0.7=287.4 kN/m”

__ > N, 5500
ab  84x25

=262 kN/m*<f., , oldugundan boyutlar yeterlidir.

iMZ-304 Betonarme 2 Ders Notlari / Prof Dr. Cengiz DUNDAR-Ars. Gor. Sedat KARAAHMETLI 66/76



3) Kesin Tasarim

Temel alt1: g=5500/8.4=655 kN/m
Sol kolon alt1: q.,=2200/0.6=3667 kN/m
Sag kolon alt1: q«.=3300/0.6=5500 kN/m
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1.1m v 0.6 m ; 4m 0.6 m 2.1m

hilo KNm /\100 kNm

3667 KN/m 5500 kN/m

1533.8 kN

-
B .

1 1086.4 kKN
1.66 m

1291.21 kN

- e an an en s e we = e G

|

585.8 KNm
|

|

' 396.5 KNm

w
O
)
w
3
va
=]

M

|
|
|
1
|
|
1
!
|
|
|
|
|
|
1
|
|
1
|
|
|
|
|
|
1
|
|
1
|
|
- |
|
|

504.4 KkNm
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4) Zimbalama kontrolii:

@ Nolu kolon:

b1=b;=60+d=60+64=124 cm

b,

Up=2 (bi+ b2)=496 cm

é %60

A= (by) (by)=1.54 m?

Vp=Na-Ap(5,)=2200-1.54x262=1797.1 kN

1.0 1.0

1041550 0 15, 2x04

Jb, b, J124x124

V=) (faa) Up (d)=0.976x1.2x4960x640x107=3719.3 kN

= =0.976

Vpa< Ve Zimbalamaya gore giivenhdir.
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@ Nolu kolon:

b;=b,=60+d=60+64=124 cm

Upy=2 (bi+ b2)=496 cm

A= (by) (by)=1.54 m?

é %60

Vpi=Ng-Ap(6,)=3300-1.54%x262=2897.1 kN

1.0 1.0

10415504 0415, 3x04

Jb, b, J124x124

Vo= (fud) Up (d)=0.986x1.2x4960x640x107°=3754.2 kN

= =0.986

Vpa< Ve  Zimbalamaya gore glivenlidir.
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S5) Kesmeye gore:
Va=1533.76 kN
V=Y (fera) by (d)=1x1.2x2500x640x 10-°=1920 kN

Vi< V. Etriye gerekmez.
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6) Donat1 Hesabi

Aciklik momenti: Mg=(-)504.4 kNm

Mesnet momenti: Ma=(+)1439.4 kNm (Kritik deger kolon yiiziindedir).

Acikhk:
b (d) :
K= () = 2500}(6403 =2030 mm~/kN, K= 495 =291 mm“/kN (K>K))
M, 504.4x10 Jed
M, 504.4x10°

=2511 mm-" elde edilir.

A= —
fia Jd 191x0.86x640

A win=Puia by d=0.002x2500x640=3200 mm?

Secilen donati: 13018/18 cm (9918 diiz+4¢18 pilye) (3308 mm”)
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Mesnet:

6
A 1439.4x10 7165 mm?
191x0.86x600

Mevcut donati=44¢18 pilye+4d16 montaj=1822.1 mm* < A, oldugundan ek donat1 gerekir.
Ek donati=7164-1822.1=5342.7 mm*

Secilen donati: 12¢24 (5429 mm?)
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7) Enine Dogrultuda Donat1 Hesabi (Gizli Kiris)
(1) a+2h=60+2*70=200 cm d=640-15=625 mm

vikeYe — 2299 o0 1/m
b 25

_(b,—a,) 25-0.6

I =095m
2 2

1/ 0.95

Mdylzqﬂ%:ggox 5 —397.1kNm

JJ ' 10°
A= w __397.1x10 =2024 mm-~ (8¢18) (2036 mm?)

fg jd 365x0.86x625
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@ a+2h=60+2%70=200 cm d=640-15=625 mm

Yik=2 = 339 1350 1/
b 2.5

_ (bl B a_}-) B 2.5-0.6

Ly ~0.95m
2 2

Ly 0.95
Mdyl:%‘l%:l320x 5

=595.7kNm

M g, 595.7x10° o j
A= v =3036 mm* (12018) (3054 mm?)
fgjd 365x0.86x625
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Donati detayz:

| 9918
‘ 4918 ‘

‘ 4916 ‘

12024

Sonraki Bolim

iMZ-304 Betonarme 2 Ders Notlari / Prof Dr. Cengiz DUNDAR-Ars. Gor. Sedat KARAAHMETLI  76/76


../../14.Hafta_Döşemeler/BETONARME 2-Hafta 14_Döşemeler_1.ppt

