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Sorul

N4
®

1250 mm?

1250 mm?

350 mm

(dhdhdhdhdhdhdl|

500 mm

Sekilde wverilen kolona Ng=1200 kN eksenel kuvvet
etkidigine gore;

a) Temel denklemler: kullanarak,

b) N= Ny — Mib (Np — Np) vaklasik denklemini kullanarak

kolonun tasima giicii momentini hesaplayimniz.
C20-S420 Paspayir= 40 mm

2/42



Kirilma Biciminin E!Ielir]enmesi
A

» N

0.003

e
d

kich

Fenz

Fu

arafsiz eksen

5(]: 900660 ] —
¥ E_. 200000
%  _ 0.003 ¢, =286.01 mm
d—c, 0.001825

b
ke, =243.11 mm

N, =F,=0385fkic,h, + Ay fra — Aafra

Agifik merkezi

d-d’

=0.85%13%243.11%350*10~ +1250%365-1250%365=940.2 kN

N, <N, oldugundan basing kirtimasidir.

) :fy.:f Ca=Jyu
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Denge Denklemi

JT_N A _VN

£
52 F.,

F,

,"’jy
7 y kic F. Agirhk merkezi

Es1 ‘_FEI

c-d Tarafsiz eksen

N=F +F,+F,

1200*103:0.85*13*&1,;*350+1250*355”250*600*(6—450]

C

0=3287¢" +6250c — 345000000

c=323 mm

ke =274.56 mm
—460

T =600*(32°— = -254.47 MPa
323
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Tasima Gucu Momenti
h ke a" d"
M, = O.SSﬁdklcbw(E— ?J +F, (?J F [?]

500 274.56 420 420
( - J+1250*365*(?J+1250*(—194)*(—TJ

=0.85%13%274.56*350

=282.3 kN.m
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b)
N=N,~(N,-N,)

M,

N =1200 kN
N, =940.2 kN

NG — 0 Sﬁfcdiﬂic +Astj;'d
=(.85*13*%350*%500+2500*365=2846.3 kN

M, = o.smdklcbbw[g —%] VF [%J +F [‘f_J

: 2
5 .
= 0.85*%13%243.11*350 00—243“]“250*365* @J+1250*(—365)* —@J
2 2 2 2
=312.4 kN .m
\ )
N=N-M(N-N) = 1200=28463-—L (2846.3-940.2)
M, 12.4

M =270 kN.m
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Soru 2 Ny

® Sekilde verilen kolona N4=850 kN eksenel kuvvet etkidigine

PP gore kolonun tasima giicii momentini hesaplayiniz.

1200 mm?

C25-5S420 Paspayr= 50 mm
500 mm

1200 mm?

eeceeee
T 300mm
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Kirilma Biciminin Belirlenmesi

—— N
0.003

Fabz

k) Cp

% e %?
D % d Tarafsiz ek{en

— — [ ey e

Agsirlik merke

 [eeeeee| 1 ——F. L

S 365
* 7 E_ 200000

=0.001825

¢, 0003
d—c, 0001825

c, =280 mm

ke, =237.8 mm

N,=085f ke, +4,,

=0.85%13%237.8%300*10~ +1200*365-1200%365=1031 kN
N, >N_ oldugundan ¢ekme kirilmasidir.

hi=) Asl-f:l"d

0. = [ 8/42

51



Basin¢ Donatisinin AkKip Akmadigimin Kontrolii

‘d'\  0.003E. (50 ) 0.003*2%*10°
\Pp=u.?2[— : =[:.?2[ . =0.184
h 0.003E, - f,, 500 ) 0.003*2*%10° —365
N 850000
=0.333

 bHf, 300%500%17

Y=Y _ oldugundan basing donatisi akmstir.
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Denge Denklemi
+N — N

0.003

I E T F.
e kC F.

Tarafsiz eksen

Ly .
“Agirik mefkezi

[y

€s1

T 000000 -+ —sF

N:Fc +F52+F51

850*10° =0.85%17*0.85%c*300+1200%365 —1250%365
c=230.7 mm
k,c=196.1 mm

Tasima Giicii Momenti

M, =085f kcb, h_ke + F, d’ + F, da
2 2 2 2
400

=0.85%17*%196.1% 300[ 520 — IQE'IJ +1200*%365* [TJ +12007%(-365) * [—42—0J

=304.4 kN.m .0/42




Soru 3

Ny
®

1250 mm?

1250 mm?

300 mm

550 mm

Sekilde werilen kolona Ng#=1800 kN eksenel kuvvet
etkidigine gore;

a) Temel denklemleri kullanarak,

b) N=Ng— Mﬂh (Ny — Ny,) vaklasik denklemini kullanarak

kolonun tasima gilicli momentini hesaplayiniz.
C25-5420 Paspayi= 40 mm
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Kirilma Biciminin Belirlenmesi
—— N

0.003

% Ch lg b Fs
7 - ~—— d_ -4 _ — Tarafs)z eksen
d-d’
Agirhk merkezi
4[-_)[ 000000 £ - —w
£ =c = Sy 365 =0.001825

* =% T E 200000

¢, __0.003 — ¢, =317.1mm

d—c, 0001825

ke, =269.53 mm

N, =085f keb, +A,f ,— 4,/

=0.85%17%269.53*300%107 +1420*365-1420%365=1168.4 kN
N, <N, oldugundan basing kirtlmasidir.

o =Fa G < fra 12/42



Denge Denklemi

—+N » N

Zededd T =7 | T F.
- :
Z vy EC L.
/ c Agirhk me¥kezi

' ; Es1 F.

i

Tarafsiz eksen

N:‘F:: "'Fsz"'Fsl

1800 *10° =0.85 *17 *k,c ¥300 +1420 *365 +1420 *600*[‘7’_510]

c
0=3685¢" —429700c —434520000

c =406.6 mm

k,c=345.63 mm

4065_510} -152 .54 MPa
406.6

o-ﬂzﬁoo*[
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Tasima Giicii Momenti

ﬂfff.zﬂ.SSﬁf,klcbﬂ.(E—E +F{d— +F{d—
* 2 2 ) 2 2

[550 _345.63] 470

=0.85%17*%345.63%300 +1420%365* [TJ +1420 *(-152.54) ’{—?]

=32581 kN
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b)
N =N, —E(Nﬂ -N,)
I.i':

N =1800 kN
N, =11684 kN

N,=0857 A FA [,
=0.85*17*300%550+2840*365=34209 kN

h ke, d" d"
M,=085f keb | ——L|+F| —|+F| —
b fmlrbu[z 2} H[EJ 1[2J

=0.85%17%269.5% 300[ SZU — 26§'SJ +1420%365* [4;[]} +1420% (—365) * [_ﬂJ

=407.5 kN.m

b

N:ND—E(ND—N&,) = 1800:3420.9—i(3420.9—1168.4)
M 407.5

M =293 kN.m
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Soru 4

Ny
®

000 mm?*

1200 mm?

300 mm

450 mm

Sekilde verilen kolon;
a) Ng=750 kN,

b) Ng=500 kN eksenel kuvvete maruz kaldigina gére tasima
giicli momentlerini hesaplayiniz.
C20-5420 Paspayr= 40 mm
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Kirilma Biciminin Belirlenmesi

— 4N — = N

0.003 1 -
so| 222222 e Fa
% : Co eklcb —1 Fa
- 14| [ _ Tarafsigeksen
/ v d-d*
Agirhik merkezi
J|[eeeeee| I 1 I |
e g D _ ~0. 001825-
YT T E 200000
¢, 0003

= ¢, =254.92 mm
d—c, 0.001825

ke, =216.7 mm

Nﬂ: = O'SSuﬁn’klcbbw + Asl e o Asl»f'l"n’

=0.85*%13*216.7*300%10~ + 900 * 365 —1200 *365 = 608.8 kN
N, <N, oldugundan basing kirilmasidir.

0.3 = S Gy < fra 17/42



Denge Denklemi

— +N —— N
0.003

v k]_c

/////’ c ARk nfelieh -

oo | I e o
_ % Tarafsizeksen

N:Fc "'Fsz"'Fsl

750 %10° =0.85 *13 * k,c *300 + 900 *365 +1200 * 600 *[E_MO]

c
0=2818¢> +298500¢ —295200000
c=275 mm

k,c=233.76 mm

275 —-410

o, :600*[ ]z -294.51 MPa
275
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Tasima Giicii Momenti

M, ZU.BSﬂdklﬂb“{E—EJ-i-Fl[d—J-l-E(d J
2 2 2 2

[450 - 233.?6]

410

=0.85%13%233.76 *300 +900*365* [TJ +1200*(—294.51) * (—4—?}

=209.94 kN.m
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b)

Kirilma Biciminin Belirlenmesi

N,=6088 kN N_=500 kN

N, >N, oldugundan ¢ekme larimasidir.

G-.:-rl :-f:m’
Basing¢ Donatismmin Akip Akmadigmin Kontrolii
d' 0.003E. " 40 0.003*2%*10°
‘PF=D.?2[— - =EJ.T"2[ - =0.163
h J0.003E, - [, 450/ 0.003*2%10° — 365
N 500000
=0.285

" bhf, 300%450*13

VY=Y _ oldugundan basing donatisi akmgtir.
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Denge Denklemi

+ N

dT

Sy, S O T

i 'glrllk rkezi
0900000

dI =) - E.

N:Fc +Fsl "'Fs1

500%10° =0.85*13*0.85*c*300+900*365—1200*365
c=216.3 mm

k,c=183.9 mm

Tasima Giicii Momenti

M, =085 f kcb, h kel pld +F, d’
‘ 2 2) 2 2

=0.85%13*183.9* 300[4;0 — 183.9} +900 *365 "‘(4—;0J +1200*(-365) "‘[—%J

=22291 kN.m
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T40

Sekilde verilen kolona N¢=1150 kN eksenel kuvvet etki
etmesi durumunda kolonun;
a) Nb, Nove My degerlerini hesaplayiniz.
b) N=N.,- ﬁ_ (No - Np) denklemini kullanarak tasima
My
giicti momentini bulunuz. Malzeme C25, S420.
Aa=1245 mm®, A;=830 mm’ ve A;=415 mm’.
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N,=085f_4 +4.f,
(140 *300

=0.85%17* +300* 460} +2490*365=3206.4 kN

—— N

El:ﬂ‘ﬁ
Fcb

‘—H Fg_bz

Tarafsiz eksen

Agirhk merkezi

& ® [ ] Ea1 =l L >Fn
&3

£ =¢ =f~‘“’— 36 —0.001825

7 E_ 200000

¢, _ 0.003
d—c, 0.001825

— c, =348.2 mm

k., =295.96 mm
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X —C, —X.
—¢. =00032 =2
Cy
5
[M*§$140]+(460*300*[4—20+140D
X, = - =333.46 mm
M+460*300

333.46—-348.2 - 233.46

g, =-0.003 = 0.0026> &, — 0,=365MP

: 3482 0.0026> 2, : “
333.46-348.2 -193.46

, =—0.003 180 = 0.0018 <&, — g, = 360 MPa

& =43.003333'46_3:;22_(_226'54) = -0.00182 =& — 01 = =365 MPa

N,=085f 4.+ As303+A520; + 45101

(140"’300

=0.85%17 * +300 *(295.97 - 140)J

+415%365+830 *360+1245*%( —365) = 975.43kN
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(295.97 - 140)”

!

E . '
H—MO j300 * g * 140” + { (295.97 —140)* 300 *| 140 +

=
Il

67791

x=179.37 mm

M,=085f,4.,(x,-X)+D  4.0.x

= 0.85 X 17 X 67791 X (333.46 — 179.37)
+1245 X (—365) X {—(560 — 333.46)} + 830 x 360 X (333.46 — 140) +
415 X 365 X (333.46 — 50) = 354.63 kNm

N=N -2 (N -N,) = 1150 =32064—
M,

M = 3269 kNm

25 g3 (3206.4 — 975.43)
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Sekilde wverilen kolona Ng=1500 kN eksenel kuvvet
etkidigine gore;
a) Deneme yanilma yontemiyle

b) Ara donati olmadan deneme yanilma ydntemiyle
¢) Ara donati olmadan temel denklemleri kullanarak

d) N=N,— Mﬂh (N, — Ny,) vaklasik denklemini kullanarak

ara donati olmadan kolonun tasima gilicii momentini
hesaplayiniz.

C20-S420 Paspayi= 40 mm

(Aa=770 mm? A»=308 mm? A;;=462 mm?)

X, = 290 mm

x; =250 mm

X, = 0 mm

x;, =—250 mm
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a) 1.Iterasyon

X, = 290 mm
X; =250 mm

X, =0 mm
x, =—250 mm

c=170 cm, kic=144.50 cm

| 365
Ja ~0.001825

;_:;5 — gﬂ. p— p—
- E. 200000
X, —C—X,
—g,=0.003-2 !
C

290 -170 — 250
=0.00229 >s, — ©,=365MPa

g, =—0.003
170
g, =-0.003 290_1;;0_0 =-0.00212 >¢, — o,=-365MPa
~170 — (-25
& =-0.003 220 ”1(;0( 250 _ _0.00653 > &, —> 0,=-365MPa
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0003
Fsl
e
Tarafsiz eksen
£ d >F.
Agirhik merkezi
1 Fsl
€s1
ke* ke 144.5%144.5 :
A =kc*240+2* 0% 0C —144.5%240+ 2% S =55560.25 mnr

0=0.85%13*55560.25+770*(—3635) + 308* (—365) + 462 *(365) - 1500 *10°
0=—1110809 c biiviitiilmeli
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2.Iterasyon

¢=340 cm, kic=289 cm
Jra 365

g, =¢,="22= =0.001825
" E. 200000
X —C—X,
~g,=0.003-2 :
C
290 -340-250
g, =—0.003 =0.00265 > &, — o,=365MPa
340 ~
£, :—0.003290_3230_0 =0.00044 > 5 — ©,=0.00044%2%10° =88 MPa
_ — (=25 .
6 =—0.003 22" 320( 250 _ 400176 < &y - 01 = —0.00176*2%10° = -353 MPa
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L

0003 __ 4 _
:(—Ed.
853 :
C kIC = F.
e =
- d 1 Fo Agirlik merkezi
= B
/ Tarafsiz eksen
Fsl>
Es1

y _[ 580+ 240 580+ 240

: 170J +(kc—170)*580 :( *170] +(289-170)*580=138720 mm’

— et

> F=0 - 0=085f,4,+F;+F,+F;—N,
0=0.85%13*%138720+ 770* (—353) +308*(88) + 462* (365) —1500*10°
0+=—-43072 c biiviitiilmeli

170 340
o _ 43072 — x=6.85 mm

170 170+x 1110809
43.072 ¢ =346.85 mm

c=340=346.85 oldugundan 340 mm ile devam edilebilir.

1110.809
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Tasima Guci Momenti

170

klc—170

H
{2*[%*%*1?0]]4{240*170*?]+[580*119*[1?0+%D

138720

X=
x =162.8 mm
M, =085f,4 (x,—-%)+) " 4.0.x
=0.85%13%1532856(290 —162.8)
+770%(—-363)*(-250) +308 %88 *(0) + 462 *365* 250
=305 kN.m
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b) l.Iterasyon
c=170 cm, k;c=144.50 cm

£ =&, w365 =0.001825
* E. 200000
e, =00032 "%
C
£, :—0.003290_1;3_250 =0.00229 >, — o©,=365MPa

290 170 — (-250)
170

g =—0.003 =—0.00653 >¢, — o,=-365MPa

ke * ke 144.5%144.5

=144 .5%240+ 2% 5 = 55560.25 mm”*

A, =kc*240 +2*

D F=0 - 0=085f,4..+F,+F;-N,
0=0.85*13%55560.25 + 770 * (-365) + 462 *(365) —1500*10°
0= —998434 c biiyiitiilmeli
32/42



2.Iterasyon

c=340 cm, kic=289 cm

—340—25
g, =-0.00322° ;jg 259 _ 0.00265 >e, — 0,=365MPa
_ — (=25 )
£, =-0.003 250 320( 250) _ _9.00176 < &y > 0,=-000176%2%10° =353 MPa

580+ 240

_[ 580+ 240
of 2

4 5 $1?o]+(ch—1?0)$580=[

* I?OJ +(289-170)*580 =138720 mm’

0=0.85%13*138720+770% (—353) +462*(365) —1500* 10’
0=-70237 c biviitiilmeli

170 340 x 70237
170 170+x 998434
70237 c=2352.86 mm

— x=12.86 mm

068 .43



3.Iterasyon
c=352.86 cm, kic=299.3 cm
290-352.86 —250

g, =—0.003 ~0.00266 > 5, — o©,=365MPa
352.86 -
~352.86—(-25 :
£, =-0.003 250 33228636( 250) _ 900159 < &5y > o, =—0.00159*2*10° = —318 MPa

€ kic| He—F.

Av Agirhik merkezi
Taraf$iz eksen

> Fsl
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580+ 240

cc

( 580+ 240

* I?OJ + (ke —170)*580 = ( * I?UJ +(299.3-170)*580 =145061 mm®

ZF =0 > 0=085f_,4_+F, +F,+F.—-N,
0=0.85%13*145061+770*(-318)+ 462 *(365)—1500*10°
0= 26581 ¢ kiictiltiilmeli
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Tasima Gilicui Momenti

#
{2*[@*%*1?0”+[240*1?0*%J+(580*129.93*[1?0+ 125;93D

145062

=
I

x =168.6 mm

n

M, =0.85f,4 (x,—%)+> " 4,0,x

=) TS s
=0.85*%13*%145062(290-168.6)
+770%(-318.2) *(—250) + 462 *365*250

— 298 kN.m 36/42



Agirhk merkezi

afsiz eksen

Fsl
s

¢, 0.003

- — ¢, =335.8mm
d—c, 0.001825

o

k,c, =285.39mm
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580+240

-

e

-

e

(580+24U
Acc B

*l?{]}r(hc&—l?[})*SSU:( *1?01+(285.39—1?U)*58U:136625.4 mm’

F, —U85f 4, =0.85%13*136625=1509711 N
= 4,1, =770%(-365)=—-280937 N
F,=A,f,, =462%(365)=168562 N

N,=F,+F, +F,=1509711+(-28093 ?)+ 168562=1397336 < N, (Basmg¢ Kirilmast)

* 5
{2*[@ i*l?oﬂ [240*1?0*1;0] [530*125.39*[1?%12‘;9]]

X, =

1366254
¥, =160.89 mm

M,=0857,4.(x,-X)+ > _4,0.x
—0.85%13%136625.4(290 —168.6)
+770%(=365)*(—250) + 462 * 365* 250
=307.3 kN.m
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Denge Denklemi

0.003

T F;}
537 fCsy
c kC Fe
e
d
I I - — -
Tarafsiz eksen
le
Es1

580+ 240
ccz[———;———*1?0J+(kp—i?0)*586
580+240
F.=0.85f,4, = G.SS*[S*[[f* 1?0]+{klc—l?'0)*58(}]
—540
@:Aﬂﬁﬁ:?m*ﬁm*[c 1
: C

F,=A4,f,,=462%(365)=168562 N

S F=0
FoptFy+F,—N; =0
580 + 240

-

-

G.SSfchcc:D.SS*IB*H *17@J+(k1c—1m)*580]

c—540

c

+770% 60(}*[

5447.65¢* —1188969¢— 249379625 =0
c=34931mm
ke =296.91mm

Agirhk merkezi

1+ 168562—1500%10° =0
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170
kic-170
| |
' 580 !
540 349.3 540
o-d:nsnﬂ*(c 1:600*[—]:—32?.61‘»@9
: c 349.3

F,=A4,0,=770%(-327.6)=—-252115 N
Fy=A.,f,; =462%(365)=168562 N

143

[ 580+ 240

-

e

*170 }+(296.91— 1?0)*58[} =143308

F, =0.85f 4, =0.85%13%¥143308 =1583552V
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%
{2*(@*%*1?0]}—(240*1?0*%]+[580*126.91*[1?0+@D

143308

=
I

x=166.97 mm

n

M,= :0.85f,4,. (xp —.?) +Z;=1 Ao x
=0.85%13%143308(290-166.97)
+770%(=327.6)*(-250) + 462 *365*250
=300 kN.m
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d)

M
N=N —— (N -N
o Mb( .~ )

N =1500 &N
N, =1397.336 kN

N,=085/,AFA J .,

*
=0.85%13*%(580*580—4* M}HZSZ*SGSZSSZS.OZQ kN

2
M, =307.3 kN.m

N=N, —E(Na -N,) = 1500=3528 —i(3523—1397.3)
M 307.3

b

M =292 kN.m

)
—
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Kolon Dikdörtgen Kesit Taşıma Gücü.xlsx
Makro_Bileşik Eğilme Altındaki Eleman(1).xlsm
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