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Soru 1l Ny

Sekil 7.22"de verilen tekil temele:
G=2225 kN
v % Kolon 55x55 cm Q=2286 kIN viik etkl etmektedir,
b=b,=3.5 m ., 0,4,=385 kN/m’, malzeme C20,
S420 ve paspayr=5 cm olduguna gére temelin

.‘—

Ih=1DD cm

tasarimini yapiniz.

by=35m Sekil 7.22
1)Temel Boyutlarimin Kontrolii

fi.=15%c._ =577.5 kKN/m’

b*b >t

IH

35435520 +160

14%2225+1.6%2286
5775

12.25>
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12.25>11.73 m" Uygun

2) Maksimum Gerilme Kontrolii

E}x
N, Ma7
T o = + = < fm
Elxby i 3 i
12 4F
6772.6 3
oo = +0 < STI.SEN/m’
3.5%35
o, .. =3529 < 5775 kN [ m? Uygun

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

h=1m kabul edildi.
d=h—d'=1-005=095m

fon = fr,-18h=577.5-18*1=559.5 kN/m’

O, < [, oldugundan uygun

ImEn
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4) Zimbalama kontrolii
b,=a,+d
b,=0.55 + 0.95
b;=1.5m

b,=a,+ d
b,=0.55 + 0.95
b,=1.5m

U,=2(b, + b,)=2(1.5+1.5)=6m
A,=b; » b,=1.5%1.5=2.5 m?

Vyg=N;—4,0,=06772.6-25 *¥5529=5528.7T kN
- T —3
V,, =y fogU,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

b
I - 3 y
b —a_ ) _
V.=o_,| = 4 |b, = 552_9{w]3.5 =2854.2 kN e - T—~X
- 2 __,l - . 2 J I I Md}
- d/2 I Vi
v, =10%f, *b *d=10%10%3500%950*10° =3325 kN ™ | L% NG
' L 5|
V., >V, oldugundan boyutlar yeterlidir. Bl (b.\"ﬂ]}fd J bl
El:bx —dx :1 ?_;1 GOz
Y Dogrultusu M
’ . )
b, —a, '35-0.55) tfftt
V.,=0,|—>|b =5529| ————|35=28542 kN O
) z0 2 ) x . ) Vs

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

Voo =V oldugundan boyutlar yeterlidir.
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6) Her iki dogrultuda kolon yiziindeki momentin hesaplanmasi ve donati hesabi

X Dogrultusu

(b,—a, ), 5529(3.5-055
Mﬁ.x=g-"l : a-‘} b, = l 3.5=2104.9 kNm
2L 2 2\
bd® 3500%950 - b
== =1501 mm’ / kN ¥ I
M, 2049 | .
4.95 I ! Mgy x
K, =—""=380 mm’/kN b, dtlrlz—* a. | Vi
cd - I B I —.‘_
K >K, oldugundan boyutlar yeterlidir. S (b %2 J b
s (bs-2,)2 Oz
M, 2104.9*10 . —
A, = e = 7059 mm* M
T f,*086%d 365%0.86%950 ) dx
A 20.002%b, *d =0.002 *3500 %950 = 6650 mm” “HHi
A >A o Vi
Segcilen donati _by—2d" 3500-2x50
16 $24/22 cm (72.3 cm?) Arabk =———= 15 =226mm
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Y Dogrultusu

-

b —a 793 5_ %
M, :Ji[ : p =223 0'55] 3.5=2104.9 kNm
2 2 ) 20 2
: b
b.d~ 3500%950 ), =
E === =1501 mm* /| kN Y
"M, 21049 R . .
| ! My
1, 2 | Vo
K = 295 _380 mm® 1 kN by d'er ay ! I
! fe—]
“ Lo (b_\,-eJ]E-’Z J —
K >K, oldugundan boyutlar yeteriidir. b
El:bx -8z ) ?-5] Oz
M, 2104.9%10° ) M
A, = & = = 7059 mm~ -
7 f,*0.86%d 365%0.86%950 “I—T o
Ay 20002%b, *d =0.002%3500 %950 = 6650 mm* Oz i\’dx
Ay > A
Secilen donati b,—2d" 3500-2x50
16 ¢24/22 cm Aralik = m—1 15 =226 mm
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Donati semasi:

Asy 16 $p24/22cm

] e T
T T
T T
W T

T T T T

T T T
i T T
T T T
T T T

‘ A, 16 $24/22 cm ‘

& & @

VL

Acsx

A. 5_}.'
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Ny
M /T\ Sekil 7.23'te verilen temelde Ny—1400 kN,
v = 40x40 cm Mg=225 kNm, ve Mg=0 olduguna gére

b=b,=2.8 m kabul ederek tekli kolon temelinin

tasarumini yapimz.
ISU cm Malzeme €20, S420, Gpe=180 KkN/m?,
paspayi=30 mm.

| 5|
|

b 71

Sekil 7.23
1)Temel Boyutlarinin Kontrolii

fu=15%0.,, =270 kN/m’

N
b, *b >—4

1400

270

i

28%28>

784>519m’ Uygun
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2) Maksimum Gerilme Kontrolil

M 2
e, =—%= 225 016
* N, 1400

b, 28

e <e, = E’ = - 047 oldugundan gerilme yamuktur.

A
_ N, liﬁe"‘ li
I IO E}xb
1400 5*:} 16 . _
O e = <270 kN / m* Ozmin = 117.1 kN /mm?
: 28+28l
o, =2401 < 270 kN /m’ Uveun

3) Momentin ihmal olup olmadiginin kontrolii

e T O 240.1+117.1 A
Op = oo B T emin = 5 =178 6 KN /m~

e — 0., 240.1-178.6
Tomx =Tz _ e 0.34>0.15 oldugundan moment dikkate alimr.
o _
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i

|
i
i .
! 0, $G, 00
4) Kolon yiiziindeki zemin gerilmesinin hesabi j Jh 0= 4”1“2 4]
| -
B . - L I '|
— CFEIIHI _J_'I]:Iill E}I_HI P : | U "U . b _a
X

- i - i
240.1-117.1{ 28-04 L2 i
Oy =240.1- 28 [ 2 HZIEH N/ mY o LLLMH_J

5) Temel Kalinlhig1 h hakkinda varsayim ve Net Zemin Dayanimi Kentrolii

h=0.5 m kabul edildi.
d=h—d'=1-005=045m

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

0. =240< [ oldugundan uygun

&
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6) Zimbalama kontroli

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

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

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

Vg =Ny —A4,0,=1400—-0.72%178.6=1271 kN

- 1 B 1
r= e +e, 0.16+0

1+1.5 04) 1+1.5————(04
,'g;.l*g.z{ : Jossvoss Y

. i -5 _
Vo =¥ JfouaUpd =09%1%3400%450 %107 =1374. 1 kN

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

X Dogrultusu

i

.{_j'_ +{F . b — . + A —
;;r:[ o ﬂ{ 3 ax]br:{zam 13?_4}{2_3 [:.4}18:7,13_1@;
2 2 : 2 N 2

Vo =1.0%f_,*b *d =1.0%1.0*%2800%450%10~ =1260 kN
Axx
V.. >V, oldugundan boyutlar veteriidir. |

Y Dogrultusu

V

b, -a, 28-04
¢,=.:rm( = - jble?s_ﬁ[T 2.8 =600 kN

V,, =1.0%f,, *b, *d =1.0%1.0%2800%450%10” =1260 kN

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

X Dogrultusu

(bx _ﬂx]g — bx Y * Oz
- . i bt)2 ||
28-04) «
M, =(2%240 +]8?.4](?—4) 2.8 =448.6 kNm .a R
£ y ¥ Vd‘r‘
, Ay .
b d- 2 e : dx )
K ="_= 8007430 _ 1264 mm* /v M
M, 4486
495 2,
K_r =——=380 mm kN Nld_j le 2.)/2
o
K, >K, oldugundan boyutlar yeterlidir. l
3 .
M, 448.6*10° 0z LLLL Ozmax

—3176 mm"

4, =

f,:*086%d  365*0.86*450
A, 20.002%b, *d =0.002*2800*450 = 2520 mm’

A > A
Aralik = 1 - 10 = 270mm 11 ¢20/22 cm<h/2 (34.5cm?)

14/41
IMZ-304 Betonarme 2 Ders Notlari / Prof Dr. Cengiz DUNDAR-Ars. Gor. Sedat KARAAHMETLI




Y Dogrultusu

b —a,) 28-04Y
M =Jzn[ > -1]5 =”3'6( 8 ”‘4] 2.8 =360 kNim

o2 2 ) 2
bd® 2800%450 b _ + On
K =—"—= =1575 mm’ | kN A |
M, 360 = (42
K, 29 380 mm iRV _ .a}- —
. dv
od Ay a4 MdU _
K, > K, oldugundan boyutlar yeterlidir. d
M 360*10° 2 Ma Vi | (b2
4, = P =2549 mm’ "
) f:m, ¥086%d 365*%0.86%450 l
Ay i =0.002%b_*d =0.002%2800%450=2520 mm® i
> A o L[]
b, —2d 2800 — 2 x 50 Secilen donati
Aralik = 1 = 10 =270mm 11 ¢$18/22 cm <h/2 (28 cm?)
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Donati semasi:

Asy $18/22 cm

] e T
T T
T T
W T

T T T T

T T T
i T T
T T T
T T T

‘ A, $20/22 cm ‘

& & @

VL

Acsx

A. 5_}.'
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3 : :
) Sekilde verilen temelde Ng=1500 kN, e,=0.2 m, ve e,=0

Na
M olduguna gore,
. a) Temel boyutlarini belirleyiniz (bx, by).
' P |~ 60x50 cm b) bx=3.0 m, by=2.5 m kabul ederek tekli kolon temelinin

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

F 3
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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, >

by = by= 2.5 m segilir
by X b, = 6.25 > 4.35m?

b) Temel Boyutlarimin Kontroli b, = 3.0 m b,= 2.5 m verildi
f. =345 kKN/m’
b *b > e

5
3.0%2.5> 13 00

75>435m’ Uyguin
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Maksimum Gerilme Kontrolii

o =M _ 50,

x T
JNIEJT

e <e_ = % = 3—60 =0.5 oldugundan gerilme dagilimi yamuktur.

b.b, b_
.
o =100 (1+ 6 020)5345 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

Zmax

c 200

Z0

Temax ~ Tz _ 280200 =040>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 kKN/m’

o.... =280<f_ 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
A =b*b,=1.15%1.05=121m"
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V,e=N,—4,0,=1500-121*%200=1258.5 kN

pd

1 |
y = — —0.90
/ e +e. 0.20+0

l+15—=——204) 1+15 (0.4)

Jb, *b, V1.15%1.05

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

V, >V, oldugundan kalinlik yeterlidir.

iy
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Kolon yiiziindeki zemin gerilmesinin hesabi

J?max _G-Zﬂli.ﬂ (bx _ax ]
D-:f:crzmax_ -
ST 2

X

280—120(3.0—0.6
3.0 2

J—f280|: ]}216 kN | m*

Ih 0 :szu'l'qzmm
i - .
|
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Her iki dogrultuda kolon yiiziindeki kesme kuvvetinin hesaplanmasi ve kontrolii
X Dogrultusu

o + 0. — . * -
. _[ _ _fl{br aijy_(zso 216][3.0 0.6}2_5_744r,mr

dx

2 2 2 2
Vm:I.O*fﬂd*by*d:1_0*1_2*2500*550*10‘3:]650 kN bx B . Om
V. >V. oldugundan bovutlar yeterlidir. | As | (b»-'v)fz —‘ E
- ¥ .a}' o Viv
Y Dogrultusu Ay 5 M}/ &
b —a 5-0.5 ‘
Vv =%z { — ]bx = 200[—2“ > s ]3.0 =600 kN _
Vi [ (bs-ag)2
V. =10%f *b *d=10%12%3000*550*10" =1980 kN m( T
V., >V, oldugundan boyutlar yeterlidir. LLUI
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Her iki dogrultuda kolon yiiziindeki momentin hesaplanmasi ve donati hesabi
X Dogrultusu

b —a,) 3.0-0.6)°
M, =(20,,. +0. )(’X—”-‘) b, =(2+280+216) 22229 5 5 465 6 kvm
dx Imax zf h! 24

24
b,d®  2500%550° ) bs
K =——= —=1624 mm~ / kN = - i
"M, 465.6%10 a1, ')WE
195
K = =291 mm* /| kN _ .a}, - —
ed ’ Ay . M;ﬂ\_/ dy
K > K, oldugundan boyvutlar veterlidir. *

M, 465.6*10° , M Vi |l
A= = = 2697 mm J
£ ¥0.86%d  365%0.86%550 |
40 2 0.002%D *d =0.002*2500 %550 = 2750 mm’ oc L[|
Aﬂ < ‘4sxrm.u
_ b, —2d" 3000 —2 x50
Secilen donati 14$16/22 cm (28 cm?)  Aralik = = = 223 mm

n—1 13
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Y Dogrultusu bx

b —a, ) 5-05) — i TT%
M, =Z=| 2D o 200(2 0 ] 3.0 =300 FNm | 2
N > >

- b.d* 3000*550°
YoM,  300%10°

K, >K, oldugundan boyutlar yeterlidir.

=1738 mm”> /| kN Tk Mgy

Mdl Vcb; 5z -"lg

M, 300*10° e 2 J
A = £ *086%d  365%086%550 1738 —
o L]

O'rmax

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

AJJ, < A

by—2d 2500 — 2 x 50

Secilen donati 13 $18/20 cm (33 cm?) Aralik = 1 - 3 =200 mm
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Ay 18/20 cm

T
Ah.\

Asy

Ax $16/22 cm

e SN

! S
27141

A As:r
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Soru 4

Ng1=2200 kN N42=3300 kN
Mg1=110 kNm Mg2=100 kNm
i i
1
i
: h=70 cm
i
1
|

_1lm_ , 46m R
~
60 60
7,
N
S . >

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

1) Temel Boyutlarinin Belirlenmesi

M 110
=—= =0.05 m=5cm,
N 2200
M 100
€=—= =0.03 m=3 cm,
N 3300
R=5500 kN
2200 kN . 13300 kN
i I
| v )
1> cm X '3 cm
_ 14m S >l 46m AN
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R=5500 kN
2200 kN . 13300 kN
I i \ 4 5
'5 cm 3 cm
_ 14m =1 2 4.6 m e

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

durumda;

=1.4+2.8=4.2m ve a=8.4m olarak belirlenir.

a,=8.4-1.4-4.6=24m

>Ny 5500
ab 8.4%300

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  84x2S5

=262 kN/m°<f., , oldugundan boyutlar yeterlidir.
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3) Kesin Tasarim

Temel alt1: g=5500/8.4=655 kN/m
Sol kolon alt1: q.,=2200/0.6=3667 kN/m
Sag kolon alti: q«z=3300/0.6=5500 kN/m
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1.1m L0.6 m 4m 0.6 m 2.1m

hilo KNm T\ 100 KNm

3667 KN/m 5500 kN/m

| 1533.8 kN

|
| |
| |
| |
: |
© 1 Y1086.4 KN !
| 1 i 1
o | 1.66 m !
E 9 3 ,
I " | |
I I I |
| I | |
I |
T ! 1291.21 KN1
P a5 '
I :| I :
| 1585.8 KNm i
396.3 kNm |\ | i
' 396.5 KNm i
|
|
M ;
|
- |
:
504.4 KNm
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4) Zimbalama kontrolii:

@ Nolu kolon:

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

Up=2 (b1t b2)=496 cm

é %60

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

o
=]

Vp=Na-Ap(6,)=2200-1.54x262=1797.1 kN

1.0 1.0

1041550 0 15, 2x04

Jb, b, J124x124

V=) (faea) Up (d)=0.976x1.2x4960x640x10°=3719.3 kN

= =0.976

Vpa< Vy  Zimbalamaya gore giivenlidir.
34/41
IMZ-304 Betonarme 2 Ders Notlari / Prof Dr. Cengiz DUNDAR-Ars. Gor. Sedat KARAAHMETLI



@ Nolu kolon:

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

by
i E;O i b1=b,=60+d=60+64=124 cm
| 74 00 i b Up=2 (bi+ b2)=496 cm

Vpa=Ne-Ap(0,)=3300-1.54x262=2897.1 kN

1.0 1.0

10415590 0 15,2204

Jb, b, J124x124

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

= =0.986

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

Va< V. Etriye gerekmez.
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6) Donat1 Hesabi

Aciklik momenti: Mg=(-)504.4 kKNm

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, 504.4%10°

=2511 mm* elde edilir.

A= =
fo Jd 191x0.86x640
A win=Puia by d=0.002x2500x640=3200 mm?

Secilen donatt: 13918/18 cm (9918 diiz+4d18 pilye) (3308 mm?)
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Mesnet:

6
A 1439410 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: 1224 (5429 mm?)
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7) Enine Dogrultuda Donat1 Hesabi (Gizli Kiris)
(1) at+2h=60+2%70=200 cm d=640-15=625 mm

vie Ve = 2299 e 1/m
b 25

_(b,—a,) 25-0.6

I =095m
2 2

1/ 0.95
Miy1=qy1 71 — 880 x 5

=397.1kNm

414 , 3 N 100 1
Agm——t = DAY 4 e (8918) (2036 )
Joa Jd 365%x0.86x625
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@ a+2h=60+2%70=200 cm d=640-15=625 mm

N, 3300

Yiik=—9 — —1320 kN/m

b 2.5

b —a) 25-06

1}': ( . '}) = —0.95m

2 2

[ ? 2

Miy1=qy1 - :1320><025 —595.7kNm

M,, 595.7x10° o j
Ag= : =3036 mm® (12¢18) (3054 mm?)

fujd 365x0.86x625
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Donati detayz:

| 9918
‘ 4018 ‘

‘ 4016 ‘

12624
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