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OZET

Yiiksek lisans tezi olarak hazirlanan bu ¢aliymada, genel eksen sisteminin belirlenme
agsamasinda, miihendislerce yapilmasi gerekli olan 6n aragtirmalar iizerinde
durulmugtur.

Genel eksen sisteminin segimi, akilcl, giivenlikli ve ekonomik proje sonuglarinmn elde
edilmesinde en Onemli unsurlardan biridir.  Belli bir sanayi yapismin gelik
konstriiksiyon olarak projelendirilmesini igeren bu tez ¢alhsmasinda genel eksen
sisteminin segiminde,

1. Mimariye uygun geometrik aragtirma
2. Uygun hesap yénteminin belirlenmesi aragtirmasi
3. Ekonomi agismdan malzeme gideri aragtirmasi

birbirlerine baglantih olarak yiriitilmiis ve karsilastrmah hesap sonuglarmin
verilmesiyle bu arasgtirmalarinin Sneminin vurgulanmasi amaglanmistir.

Birinci boliimde yapilan bir geometri aragtirmasiyla alternatif eksen sistemleri
belirlenmistir ve bu sistemlere ait kirigler i¢in yapilan 6n boyutlama ile kullamlacak
profil kesitleri hakkinda fikir sahibi olunmugtur.

Ikinci boliimde ise birinci boliime ait sonuglardan yaralamlarak belirlenen fi¢ ayr
eksenel sistem i¢in,

1.Celik ¢6ziim
2. Kompozit ¢6ziim

yontemlerine ait hesap sonuglarmmn kargilagtrmal bir sonug¢ tablosunda ortaya
koyulmas ile, kullamlacak hesap yontemininde belirlenmesine ¢ahgilmigtir. Kompozit
calismada doseme kirig kesitleri igin plastik hesaba gére boyutlama yapilmustir.
Kompozit ¢6ziim ySntemi burada elde edilen sonuglara gére uygun gériiliip, yapilan
bir agirhkca malzeme gideri aragtirmasi, geometrik uygunluk, ekonomi ve yapmm bir
¢elik yap1 olmasi etmenleri birada g6z niinde tutularak eksenel sistem belirlenmistir.

Uglincli bSliimde ise 5.50-8.00 m olarak belirlenen eksenel sisteme ait stabilite
baglantilarmin belirlenmesi, kirig, ¢ati makasi, kolon boyutlamalan ve metraj hesabi
islemleri yapimustr. Burada kompozit ¢aligmaya gdre hesabi yapilan déseme
kiriglerinde plastik hesap yOntemi, dierlerinde ise elastik ydntem kullamilmustir.
Tastyic1 kirigler iki agiklikta siirekli kiris olarak hesaplanmuglardir. Ekler bSKimiinde
tlim katlara ait ¢izimler ve kolon aplikasyon ¢izimi A3 boyutunda teze ilave edilmigtir.



SUMMARY

RESEARCH ON DETERMINING ECONOMICAL AXIAL SYSTEM OF A
DEFINITE INDUSTRIAL BUILDING PROJECTED AS A STEEL
CONSTRUCTION

In this study, prepared as a M.S. thesis, the economical axial system of a steel
construction was researched and the weights of steel constructions were compared.

The axial system has an important effect, to have the best, reasonable, safel and
economical solutions of projects. Here, by selection,

1. Research on the reasonable geometry
2. Research on the reasonable calculation method
3. Research on the weights of steel constructions

were made comparible, so that the reader can understand the importance of the axial
system selection.

Geometrical shape of the building is shown below,
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Fig 1. Plane of the building
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This industrial building consists of four stonies. The first story is of 4.50 meters high
and other stories are 3.00 meters high. The first and the third stories have the same
geometrical shapes, and the second story is larger than these.
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Fig 2. The section

The values of loadings are different on this stories too. For the first and thethird
stories the value of live load (p) is 350 kg/m” and for the second story 750 kg/m>.

In the first chapter was made a research on the reasonable geometry. First, the
alternative axial systems were researched, than a simple calculation for the sections of
the beams for each axial systems, which were selected from this alternatives, were
made.

Example for the research on the geometrical alternatives,

(27.50 x 49.50)
6.875 / 5.50
550 / 825 oo, *
6.875 / 8.00
(27.00 x 49.50)
9.00 / 5.0
6.75 / 550 e, *

Example for the calculations in the first chapter
1.4.1. Axial system 5.5-6.75 m. ve p=0.350 t/m’

1.4.1.1. In The Case When The Slab Has Only One Beam In The Middle
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a) Beams Which Are Carrying The Loads of The Slabs (In Longitidunal direction)

le

q =O.700x5—’;5- =1.925t/m.

-

_qx1? 1925x6.75

2 M. = =10.96 tm.
~ 8
o
Wg =%=@= 761 cm”
Cem 144

i
|
!
{
I
I
I
|
|
l
|
|
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1

2750 . 2.750

.
by =t v

Fig 3. The slab, which have
only one beam in the middle

1380 W, =1260 cm® o=%=o.87t/cm2 < 1441t/cm’

b) Beams Which Are Carrying The Loads of The Beams in The Longitidunal
Direction (Transverse beams)

_gxl1925x6.75

P =65t
2 2
M, = P:l _ 6.5x55 ~894 tm.
Wg:%x—=%=621cm3
Oy 144
M 894

1300 W. =653 cm® = =137 2

. cm o= "W 553 137 t/cm

These simple calculations in the first chapter were made to have an idea about the
sections of the beams of different axial systems. '
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In the second chapter three different axial sytems are selected depending on the
solutions in the first chapter. These axial systems are 6.15-7.00 m, 5.50-8.25 m and
5.00-9.00 m.

Here, a camparison between steel and composite solutions of the beams, which carry
the loads of the slabs were made. The calculation of the beams for composite
employment were made according to the plastic design method. [3]

Example of the calculation for the employment of simple steel constructions,

2.1.1. Beams Which Are Carrying The Loads of The Slabs (In Longitidunal direction)
q=205x1100=2255t/m.

_qxI?2255x7°

Mipax == ———=1381tm. 2.1

W, = Mg . 381 959 om? | 2.2)
Cem 144

I 380 — W,=1260cm’ om=%=1.1 t/cm? <1.44t/cm?

and the calculation for the composite employment

q=2.05x1100=2255t/m
q =17x2255=383t/m

e q" x> 383x72

M_. .. = = 2346 tcm
max 8 8
1, =205cm
begr < 1/4=700/4=175 cm
16d+b,, =16x12+12.5=204.5 cm
beg =175 cm 1300 — F,=691cm>

Note: A=1.7 is the load factor of the composite solutions of the plastic design method.
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Z=a,xo;xF, =1x24x691=16584 t

Z 165.84

y= = =512cm<12 cm
Oy XOpy X beff 0.74x0.25x175

f)
M, =Zx(hao+d—§j= 165.84x(15+12——5—';—:)=4053 tem

s et

M, _ 4053 _
M. * 2346

max

1.73

V=

The solutions of these calculations are presented on a table. According to the
examination of this table; the specifications has been offered given below,

—calculation with plastic design method (used only for composite beams)
—axial system 5.00-8.00 m (according to an analysis of steel weights)

In the third chapter the calculations for the beams, colums and frames of the axial
system 5.50-8.00 m were made.

Steel St 37 and BS 20 are used as construction materials.
Load Analysis:

The first and The third Stories:

Reinforced concrete slabs (12 cm.) = 0.290 t/m’
Smooting layer . = 0.060 t/m"*
g = 0.350 t/m°
p = 0.350 t/m’
+
0.700 t/m’
The second story:
Reinforced concrete (12 cm.) = 0.290 t/m?
Smooting layer = 0.060 t/m’
g = 0.350 t/m’
p = 0.750 t/m®
+

1.100 t/m?

xvi



The stability of the system was guarenteed with vertical bracing trusses,which do not
permit to any lateral displacements.

“T” sections for beams and “[* sections for columns were used.
The computer programm SAP 90 was used by the calculations of the frames.
At the end of this chapter the total weight of the steel profiles was calculated.

In the enclocures fife drawings which show the beams, columns and the frames of
each stories were given.

xvii
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BOLUM 1

1.1. PROJE ON SAFHASINA AiIT VERILER

5500
__7|4

27500

22000 L 27500

A
49500

T

p 350 kg/m

p: 750 kg/m p: 750 kg/m

ATA AT

p 350 kg/m

Sekil 1.1. Bina plan ve 6n goriiniigi



1.2. EKSENEL SISTEM UZERINE GEOMETRIK ARASTIRMA

Sekil 1.1. de plam ve boyutlar1 goriilen endiistri yapisi igin uygun eksenel sistemin
secilmesi gahsmasma, ik adimda geometrik olarak alternatiflerin tesbiti ile
baglanmugtir. Bu alternatiflerin belirlenmesine dair ¢ahsma, yapmm dig boyutlari
fizerinde + 0.50 m.’ lik bir esneklik pay1 oldugu dikkate alnarak yapilmustir.

(27.50 x 49.50)

(27.00 x 49.50)

(28.00 x 49.50)

(27.50 x 49.00)

(27.00 x 49.00)

(28.00x 49.00)

(27.50 x 50.00)

(27.00 x 50.00)

(28.00 x 50.00)

6.875 /
5.50 /
6.875 /

9.00 /
6.75 /
5.40 /

7.00 /
7.00 /
560 /
5.50 /

9.00 /
540 /

560 /

6.875 /
550 /

9.00 /
6.75 |/
9.00 /

7.00 /
560 /

5.50
8.25
8.00

5.50
5.50
8.25

5.50
8.25
8.25
7.00

7.00
7.00

7.00

5.00
6.25

5.00
5.00
6.25

5.00
6.25

................

oooooooooooooooo

................

Bu agikliklar igerisinden segilen {i¢ agikhk igin (*) 6n yaklagim hesabi yapilarak kirig
kesitleri hakkinda fikir sahibi olabilmek amaglanmgtir. Bu hesaplar piyasada
1200, 1260, I 300, I 380 profillerinin mevcut olmasi géz dniine ahnarak yapilmigtir.



1.3. YOK ANALIizZi

1 ve 3. Katlar i¢in yiik analizi:

Betonarme plak (12 cm.) = 0.290 t/m’
Kaplama = 0.060 t/m’
g = 0.350 t/m’
p = 0.350 t/m’
+
0.700 t/m?
2. Kat i¢in ylik analizi:
Betonarme plak (12 cm.) = 0.290 t/m’
Kaplama = 0.060 t/m’
g = 0.350 t/m’
p = 0.750 t/m’
+
1.100 t/m?
Cat1 i¢in yiik analizi:
Trapezoidal aliminyum kaplama = 5 kg/m* (Y.D.)
Asiklar 6z agirhg =10 kg/m’* (Y.D.)

+

g= 15 kg/m’ (Y.D.)

Makaslar 6z agirhg 15 kg/m? (Y.D.)
+

g,= 30 kg/m*> (Y.D)
Karyikii  (mp,=1x75) p,= 75 kg/m’> (Y.D)

Riizgar yikd  soldan F=-04x48225=1929 kg/m?® (C D.)
sapdan  E = (12xsin0.099-04)x48225=-1356 kg/m? (G D.)

2

Not: gati efiim agist a=571°<30° m=1 ve g,=-;'—6=48225 kg / m?



1.4. ON YAKLASIM
1.4.1. Déseme Boyutlar1 5.50 - 6.75 m. ve p=0.350 t/m*
1.4.1.1. Ortadan Tek Kirisli Durumda

a) Diéseme Kirisi icin On Boyutlama:

q=0. 700><§2§ =1.925t/m.

_ qxl2 _ 1925x6.75%

6.750

8 8
Mpa _ 1096

=761 cm
g 144

2.750 2.750
L i L

) A e

Sekil 1.2. Ortadan tek kirigli
durumda d6seme

W, =1260 cm? c—%g9—6——087t/cm < 1.44t/cm?

260

b)Tastyic Kirig icin On Boyutlama:

qxl 1925x6.75
p=1X_ =65t

2 2
Pxl _ 65x55

=—= =894 tm.
4 4

W, =653 cm® o=—2% _——=137 t/cm®

=10.96 tm. (1.1)

(1.2)

Secilen 1380

(1.3)

(1.4)

(1.5)

Segilen 1300



1.4.1.2. Ortadan Cift Kirisli Durumda

a) Doseme Kirisi icin On Boyutlama:

-, et e e - — o ———

b o e e — e - o o e e o

5.5
q=0.700x=- =1.28t/m.

S _gxI* 128x675"
& M, = g = 8 =729 tm.
W, =M+"“"=£9-=506,25 cm®
% O, Ll44
. 1.835 .,1'835 . 1.835 .
Sekil 1.3. Ortadan gift kirigli Secilen 1300
durumda déseme
W, =653 cm® cs=z-2—?-=1.12t/cm2 < 144 t/cm’
* 653
b)Tastyic1 kiris i¢in 6n boyutlama:
P gxl _ 128x6.75 —430t
2 2
M, = P;‘I _432x35 _ 505 tm. (1.6)
W, =ML11£=12=550 cm’
Cen 144
Segilen 1300
M 792
= 3 ———max 7% 2
W, =653 cm °="W =653 121t/cm



1.4.2. Déseme Boyutlar1  5.00 - 7.00 m. ve p=0.350 t/m>
1.4.2.1. Ortadan Tek Kirisli Durumda

a) Doseme Kirisi icin On Boyutlama:

5.0
q= 0.700X7 =1.75t/m.

_qxP 175x 7

mex =g s =1072m.

=745 cm®

£
I
;
I
|

7.000

2.500 2500

2 ) d

Sekil 1.4. Ortadan tek kirigli Secilen 1380
durumda déseme

1072
- 3 = =), 2 < ]. 2
W, =1260 cm %=1260 0.85t/cm 1.44 t/cm

b)Tasiyic1 Kiris icin On Boyutlama:

_gqx1l 175x7

> y = 6125t

P

_ Pxl 3 6.125x5

= L =765tm.

Segilen I300

M 765
W, =653 cm °="W " 653 L17t/cm

X



1.4.2.2. Ortadan Cift Xirisli Durumda

a) Déseme Kirisi icin On Boyutlama:

3

5.0
q=0.700x— =1.17t/m.

1
!
i
!
|
|
!
i
I
1
I
|
|
I
!
i

e - e — o — —— ——

g gx2  L17x7?
= M, = g = § = 7.17 tm.
W, Mo 717 _ 498 cm®
" (0
4 em
. 1.665 1.665 1.665
Sekil 1.5. Ortadan ¢ift kirigli Segilen 1300
durumda déseme
5 717 ; 2
W =653 cm c=——=11t/cm* < 144 t/cm
x 653
b)Tasiyicx Kiris icin On Boyutlama:
_gx1 117x70
P= S =5 = 41t
Px1l 4.1x50
M, == 6825 tm
3 3
M 6825
W, =—% = —— =474 cm’
O 144
Segilen 1300
M 6825
W, =653 cm® o= =—=104 t/cm’



1.4.3. Doseme Boyutlart 5.50 - 8.25m. ve p=0.350 t/m*
1.4.3.1. Ortadan Tek Kirisli Drumda

a) Ddseme Krisi icin On Boyutlama:

! ’ 5.5
l q=0.700x=> =1925t/m.
|
i
! P 1925x825
! i M, == 2220 1638 tm.
) © 8 8
i
|
? W, = Mom 1638 _ 1137 5o
! Oem 1.
i )
) 2.750 - 2.750
Sekil 1.6. Ortadan tek kirighi Secilen 1380
durumda déseme
1638
- 3 = =1 2 <. 2
W, =1260 cm 5= 1260 1.3t/cm 144 t/cm
b)Tasiyict Kiris icin On Boyutlama:
_gx1l 1925x825
P= > = 5 =794t
Pxl 794x55
M= 2 - a1 - 1092 tm.
M,, 1092 3
W, = Y =758 cm
Secilen 1380
M 1092
W, =1260 cm® o=—"22_—— =087 t/cm’



1.4.3.2. Ortadan Cift Kirigli Durumda

a) Déseme Kirisi icin On Boyutlama:

1 5.5
} HE q=0700x =~ =1.28t/m.
o
| x
| > 128x825?
P M,, = o X0 1089 tm.
| ) g
| ! * M,, 1089
: : Wg = mx =——-—-‘44 =7563 m3
! | Oy
|
L |
. 1.835 1.835 1.835
Sekil 1.7. Ortadan gift kirighi Secilen 1380
durumda dégeme
1089
= 3 =—=U. 2 < K 2
W, =1260 cm 5= 1260 0.86t/cm 1.44 t/cm
b)Tastyic Kiris icin On Boyutlama:
_gx] 128x825
P= ) =5281.
Pxl 528x55
M =22l _328X35 4 e im.
3 3
M 968
= - —— = 6722 cm’
W, T4 22 cm
Secilen 1380
M 968
W, =1260 cm’ o="""2="—=077 t/cm’
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1.4.4. Déseme Boyutlar1  5.50 - 6.75 m. ve p=0.750 t/m*

1.4.4.1. Ortadan Tek Kirisli Durumda

ooooo

55
q=1.100x7 =3.025t/m.

6.750

> 3.025x6.75
M, == 2 1703 tm.
8 8
M 1723
W, o=—mx - = -11965 cm®
¢ o, 14
2750 . 2.750 7
Sekil 1.8. Ortadan tek kirigli Secilen 1380
durumda déseme
1723
= 3 — =l 2 2
W, =1260 cm S=1260 1.37 t/ecm® < 1.44t/cm
b)Tasiyic1 Kiris i¢cin On Boyutlama:
qxl 3.025x6.75
P= = = 1t
2 2 102
Px1 1021x55
Mo =4 =—p—=14m
M 1400
s . 144 9722 cm
Secilen 1380
M 1400

W, =1260 cm® o=""22="—=111t/cm?
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1.4.4.2. Ortadan Cift Kirigli Durumda

a) Ddseme Kirisi icin On Boyutlama:

|
N 55
| I q=l.100x—3— =2.01t/m.
|
: 1
| : 2 P 201x6.75*
| w _ qx _ X 0. _
: E NE M= g = s =1148 tm.
| [
‘ l W  M__ 1148 3
E : Wg=E=T4—4-=797.20m
I i
1.835 . 1.835 Ml.835 .
R ? i i Segilen 1380
Sekil 1.9. Ortadan ift kirigli
durumda d6seme
1148
= 3 =—-=), 2 < . 2
W, =1260 cm 5= 1260 0.91t/cm 1.44 t/cm
b)Tasiyic1 Kiris icin On Boyutlama:
gxl 2.01x6.75
P= = =0, 8
5 2 6.78 t.
Px1 6.78x55
M, = =" _ 1243 tm,
3 3
M 1243
W, =—2% = —— = 8632 cm’
O 144
Segilen 1380
M 1243
W, =1260 cm °="W 1260 098 t/cm
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1.4.5. Déseme Boyutlarnn 5.50 - 8.25m. ve p=0.750 t/m’
1.4.5.1. Ortadan Tek Kirigli Durumda

a) Déseme Kirisi icin On Boyutlama:

5.5
q= 1-100X7 =3.025t/m.

M

-8

8.250

C 2750 . 2750

71 ] 7%

_gx I _3.025x 825°

Yapma kirig gerektirmektedir.

Sekil 1.10. Ortadan tek kirigli
durumda déseme

b)Tasiyic1 Kiris i¢in On Boyutlama:

qxl 3.025x825

P=
2 2

=1248t.

Pxl 1248x55
mx T4 T g

=17.16 tm.

W, =1260 cm’ o= =——=098t/cm’

Segilen

I 380
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1.4.5.2. Ortadan Cift Kirigli Durumda

a) Dogeme Kirigi i¢in On Boyutlama:

3

M

_ qx1? _ 2.02 x 8257

8.250

me T8

f e e e e e — ———— —

1835 1835 1835

x L "

Sekil 1.11. Ortadan cift kirigli
durumda déseme

1716

W, =1260 cm’ o=——=136t/cm’ < 1.44t/cm’

1260

b)Tasiyic1 Kiris icin On Boyutlama:

qxl  202x825
2 - 2

P=

=5281.

le_5.28x5.5
mx T3 T3

=9.68 tm.

M 968
W= —m o 3
5= o, 1. 6722 cm

W, =1260 cm’ o=—"2% = ——=0.77 t/cm’

5.5
q=1.100x== =2.02t/m.

=17.16 tm.

Secilen 1380

Secilen I 380



BOLUM 2

Bu bolimde bir Onceki boliime ait 6n yaklagim ve sonuglara dayamlarak uygun
goriilen G¢ ayr agikhk i¢in daha ayrintih bir kirig boyutlandirniimasi yapilmugtir.
Belirlenen agikliklar (6.15-7.00, 5.50-8.25,5.00-9.00 m) i¢in ¢iplak ¢elik kullanim ve
kompozit c¢ahsma durumlarinda Kkiriglerin boyutlandinlmasi yoluna gidilmigtir.
Kompozit ¢alismada boyutlandirma plastik hesaba gére yapimistir. Ayrica bu
hesaplar sonucunda agirhga dayah ekonomi arastirilmasi yapilmustrr. {4]

Ozet olarak bu bSliimde uygun eksenel sistemin ve kullamlacak hesap yonteminin
belirlenmesi islemleri, kargilastrmalh hesap sonuglar1 ve ekonomi aragtirmasi
dogrultusunda gergeklestirilmistir.

2.1. GENEL EKSEN SECIMIi (6.15-7.00 m)

7000

_2050 1 2050 I 2050

7000

oy

6150 ! 6150 ! 1

Sekil 2.1. Eksenel sistem (6.15-7.00)
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2.1.1. Déseme Kirisleri

2.1.1.1 Ciplak Celik Kullanim ile Ddseme Etkisi Goz Oniine Alinmadan

q=205x1100=2255t/m.

_ Qx> 2255x7°

Mg = =1381 tm. Q.1
M__ 1381 3
W, = —m =~ =959 cm 2.2
! o, 144 22)
3 _ 1381 ) )
I 380 —» W,_=1260cm O =——=11 t/cm” <1.44t/cm
1260
3 1381 g )
I 300 > W, =653cm cem=E=2.ll t/cm”>144 t/cm
Budurumda I 300 +2 150.10
1300 igin 1,=9800cm* b=125mm t=16.2mm
t, =108 mm  h; =241 mm
2 2
Ix=Ip+2xb1xt1x(h+t1J =9800+2x15x1x(30+lj =17007 cm* (2.3)
I, 17007 3
W= T2xt, T 30421 1063 em @4
2 2
o=1381_13t/cm? <144 t/em?
1063

Not: Is¢ilik masrafi dolaystyla burada takviyeli kirig kullanimi yerine I 380 profilinin

tek bagma kullamlmasi daha uygundur.
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2.1.1.2. Déseme Etkisi Goz Oniine Almarak Kompozit Caliyma

2.1.1.2.a. Yahn Karma Kiris Durumu [2]}

q=205x1100=2255t/m

q" =17x2255=383t/m 2.5)
L 120
. Qx> 383x7?
My =2 ==——=234tm  26)
1, =205 cm
b <{1/4=700/4=175cm Q.7
16d +b,, =16x12+12.5=204.5 cm
Sekil 2.2. Yalin karma kiris
b =175 cm 1300 — F,=691cm’
Z=0,x0;xF, =1x2.4x69.1 = 16584 t (2.8)
165.84
= =512 cm<12cm 2.9
Y 0.74%0.25x175 9)
y 512
M, =Zx| hy +d =7 |=16584x| 15+12- == | =4053 tem (2.10)
M, 4053
= = =173 2.11
VM, 2346 @10
Kesit kiiciiltiilebilir.
205 cm
ber<{ 700/4=175cm
16x12+9.2=201.2 cm
begr =175 cm 1260 — F,=534cm’

Z=1x24x534=128161
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128.16 3.96)
= = 3. < —_ .1 bty
Y= 0 7ax025x175 - 26 em<12cm M, =128 6"(13“2 ~~|=2950 tem
M, 2950
VEML = 2346~ 20

max

Secilen 1260

Sehim Kontrolii

E,, =285000 kg /cm?

E, =21x10° kg/cm?

n=7.37
O 15 jig7em (2.12)
2n  2x737
Sekil 2.3. Yahn karma kiriste b
Yor = 534x13+1187x12x(=6) _ o5

534 +1187x12
(-) eksenden yukanda [SJ

< =5740+53.4x(13+0.82)2 +

3
'ILSZTXIZH]'WXHX(G-O&)Z =21470 cm’

+0. 4
;05208 +0912p 1 . 1
100 EJ, ™300

_ 0.521x1.7x0.350+ 0.912x1.7x0.750x 700* < 700

£
100 21x10%%x21470 300

0.78cm < 2.33¢m
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2.1.1.2.b.Gévde Betonlu Karma Kirigs Durumu (Kompzit Gémme Kirisler)

i A

44 |eo

e e o ——— -
et o et s 4t S sam e B

1200 —

[ Aymppupaged ] ’ 4 |

20 em
Sekil 2.4. Kompozit gémme kiris

Bir gelik profilin disaridan goriilmesinin engellenmesi veya yangmdan korunmas:

amaciyla betona gomiilmesi durumunda gévde betonlu karma kiriglerle kargilagilir.

Govde betonlu karma kirigler, daha biiyiik egilme rijitlikleriyle sekil degistirmelerin
azalmasm sagladiklar gibi makaslama zorlarina kars: dayamimlar da daha yiiksektir.
Ayrica, negatif momentler bdlgesinde, govde betonunun hesaba olumlu yonde
katilmas: miimkiindiir. Bu katki ihmal edilirse bile giivenligin arttig: bir gercektir.
Gdvde betonlu karma kiriglerin, pozitif momentler bdlgesindeki hesabi, giivenlik
tarafinda kalan bir yaklagikhkla, yalin karma kirigler gibi yapilir.

Doseme kirigleri basit kirig olarak kabul edildigi i¢cin, burada da hesap yahn karma
kiriglerle ayn1 olacaktir. Ancak agirhk merkezi ve atalet momentlerindeki degigim bir
dnceki sehim kontrolii ile kargilagtirma imkani vermek agisindan gévde betonlu karma
kirigler igin de tekrarlanmustir. [1]

Sehim Kontrolii

prebet 175 _yie70m
20 2x73
- * b 20
& br=2u-_2% _i36em 2.16
# v SR 2x737 ¢ (2.16)

Sekil 2.5. Kompozit gobmme
Kiriste b," A, Ab* =1187-136=1051 cm (217
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53.4x13+]0.5]><l2x(—-6)+1.36x42x(422—12)

- = +19 cm 2.18
Yo 534 +12612+132x44 @.18)
3
I, =5740+534x(13-19)? +@—:x—12— +12612%(6+19)?
3
+%+1.36x42x(%— 139)2 = 32980 cm* (2.19)

¢ 0521x17x0350+0912x1.7x0750 7004
100 2.1x10° x32980

=0509 cm <2.33cm

2.1.2. Tasiyic Kirisler

2.1.2.2. Basit Kiris

M, = %x15.78x6.15+—;—x0.1 x6.15% =32.82 tm (2.20)
W, _Mmalzézﬂ___zzsz 3
Cem |

11

h= h =700 .
0°12 - mm (2.21)

t =L =gmm (2.22)

£ 110 :
11

b=—=~—
A

b=(0.2~0.45)h b=250 mm (2.23)

ty, =10~25 mm (2.24)
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A, =2xt,xb+hxty =2x1x25+70x08 =106 cm’ (2:25)
t, xh? 3
L=t ooty x (B a1y < O8XTY 5 o5 1x (1 +05)% = 85879 cm
12 2 2 12 2
(2.26)
L, 85879 _ 3
w"—h+2xtb— 7 =2385cm (2.27)
2 2
o= Mmax 3282 00 0m? < 144 t/cm?
W, 2385

X

2.1.2.2. iki Aqikhikta Siirekli Kiris

Burada iki agikhikta siirekli kiri igin hesap, agikliklarm ve yiiklerin esit olmasi 6zel
durumunda gegerli olan asafidaki bagmt: yardimiyla yapilmugtir. [4]

M, =Mox—o.6xMax_’li

(My=M,;) :Herhangi bir agtkhfm sol mesnedinden x mesafesindeki kesidinde

olusan moment.

Mu=M,) :Kirisin ilgili agiklikta, istenen kesitte basit kiris olarak diislintilmesiyle

elde edilmis moment.
M,) : Kirigin ankastre mesnet momenti
2P zlp zlp 2P P= —;-x 11x2.05x7.0=789t (2.28)
' !
7 B L 2P=2x7.89=15781 (2.29)
#2050, 2050 o 2050 , 2050 , 2050 o 2050 ,
’ 5150 — 6150 .

g, =01t/m

Sekil 2.6. iki agikhkta stirekli kiris
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Mg =g%x15.78x6.15+%x0.1x6.152 =3282 tm

Ry =15.78 +%x0.1><6.15= 16.09 t

2.052

Mg =16.09x2.05-0.1x =32.77 tm

M, = 0.6x3282 =19.69 tm

M, = 3277 -19.69% 222 = 2620 tm
615

2620

W, = =—=1820 cm’
144

Kiris yapma profil olarak teskil edilecektir.

h=T6zE — h=600 mm
tg=L§8mm

110

1 1
b=—~— veya

2560
b=(0.2~0.45)h b=250 mm
t, =10~ 25 mm

A, =2xt,xb+hxt, =2x1x25+60x08=98 cm’

t, xh’ 3
Ix= gx +2xbxtbx(h+t_bz=.9.8.i62.
12 2 2 12

I, 609125
S Y PR )
2 2

=1965 cm’

o= Moy =—2—639-=1.33 t/cm® < 144 t/cm?

1965

(2.30)

(231)

(2.32)

(2.33)

(2.34)

(2.35)

+2x25x1x(%9+05)2 = 609125 cm*
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2.2. GENEL EKSEN SECIiMi  (5.50-8.25 m)

8250

8250

2750 2750

e — ——

5500 —_50

Sekil 2.7. Eksenel sistem (5.50-8.25)

g+p=1.100 t/m2
2.2.1. Doseme Kirigleri

2.2.1.1. Ciplak Celik Kullanim: ile Déseme Etkisi Goz Oniine Ahnmadan

q=2.75x1100=3.025t/m

_gxI’ 3025x825°

M =25.
max 3 2 257 tm
M 2570
W= 3
e =, L 1786 cm
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t, =m§8 mm

_1 1
25760 'O

b=(0.2~0.45)h b =200 mm
t, =10~ 25 mm
A, =2xt,xb+hxt, =2x1x20+70x08 = 96 cm’

t_xh’ h t
I = 312 +2xbxtbx(5+?b)2=

08x70°
12

P

70 2 4
+2x20x1x(-+05)" =73277 em

I 73277
W.= h+2xt, ~ 72

2 2

=2035 cm®

2.2.1.2. Déseme Etkisi Goz Oniine Alinarak Kompozit Calisma Durumunda

q=110x275=3025t/m
"=17xq=514t/m

. q'xI’ 514x825°

M
e 8 8

=4373t/m

I 380 igin  F, =107 cm?

J 1, =275 cm
b <11/4=825/4=206.25 cm
16x12+14.9 = 2069 cm

by =207 cm
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Z=a,xo, xF, =1x24x107=2568 t

= Z = 2568 =67cm < d=12cm
Y @, x0, xbg  074x0250x207 -

67
M, =Z><(hw+d—%)=256.8x(]6+12—7)=71 tm

Kesit kiigiltilebilir.

J I, =275 cm
b < 1/4=825/4=206.25 cm
16d+b,, =16x12+12.5=204.5 cm

by =205 cm 1300 - F =691cm?

_165.84
0.74x0.25x 205

Z=qa,xo,xF, =1x24x691=16584t y =437 cm<12cm

437
M, =Zx(hw+d—§)= 165.84x(15+12—7)=4115 tem

I 300 profili ¢ok yakin olmakla birlikte giivenlik simn igerisinde kalmamaktadir. Bu
durum, eksenel sistemin seg¢iminde goz o6niinde bulundurulmabdir.  Ciinku
eksenlerden uygun goriilen biri iizerinde yapilacak kiigiik bir azaltim burada I 380
yerine I 300 profilinin kullamlabimesi imkanini, dolaysiylada bityiik bir ekonomi
saglayacaktir.
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2.2.2.Tasiyic1 Kirigler

2.2.2.1.Basit Kiris

1 1
M, = x2495x55+ %01 x55* =34.67 tm
w _h-ﬂ-zg&w 3

¢ o 144 om

Kirng yapma profil olarak tegkil edilecektir.

I 1
h=—z2— —5 h=750mm

b=—~— veya

b=(0.2~0.45)h b =250 mm
t, =10~ 25 mm

A, =2xt,xb+hxt, =2x1x25+75x08=110 cm’

2

x h t 08x75° 75
I = “12 +2xbxtbx(5+?b)2= 5 +2x25x1x(7+0,5)2=100325cm4
1 100325 .
Wx'h+2xt,,‘ 77 = 2605 cm
2 2
o 3467 , )
o=—"=——=133t/cm” < 144t/cm

\ 2605
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2.2.2.2.iki Agiklikta Siirekli Kiris

P= %x 11x2.75x825=1248 t

21P 2P
[ ]
2P=2x12.48=24951
) ] £ *
250 . 7750 . EIS) 2750
+ 2200 + 2500 + g, =01t/m

Sekil 2.8. Iki agiklikta siirekli kirig
My =%x24.95x55 +%x0.1x5.52 =2610 tm

Ry =%x24.95+%x0.1x5.5 =12751

2
Mg =12.75%x2.75-0.1x 275 _ 34.68 tm
M., =06x2610=1566 tm
Mag=34.68——1-§§=26.851m W, =28 _ 1864 em?
2 & 144

Kirig yapma profil olarak tegkil edilecektir.
h= 1.1 — h=600

10~ 12 o
tg=i§8mm b=izi veya

110 25 60
t, =10 =25 mm b= (0.2 ~0.45)h b=250 mm

A, =2xt,xb+hxt, =2x1x25+60x08 =98 cm’

ty xh* h t,., 08x60° 60
I, =t 4 2xbxt, X(+-2) = =2 4 2x25x0x (54 05)° = 609125 em*
_ L 609125 3 2685 , )
V=t - ) =1965 cm o=oo=136t/em’ < 144t/cm

2 2
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2.3. GENEL EKSEN SECIMI  (5.00-9.00 m)

3000

9000

Sekil 2.9. Eksenel sistem (5.00-9.00)

g+p=1.100 t/m2
2.3.1. Diéseme Kirisleri

2.3.1.1. Ciplak Celik Kullanimi ile Déseme Etkisi G6z Oniine Ahnmadan

q=25x1100=2.75t/m

N gxI? _ 2.75x 92

M =27,
- : 78 tm
M 2780
W =—"%=—7"=1930 cm’
! o, 14

Kiris yapma profil olarak teskil edilecektir.

1
—E%E — h=700 mm



28

b=(0.2~0.45)h b=200 mm
t, =10~ 25 mm
A, =2xt,xb+hxt, =2x1x20+70x08 = 96 cm’

t_ xh?

h t 08x 70°
[ =- +2xbxtbx(§+?")2= X

12

70 2 4
+2x20x 1x (5 +05)* = 73277 cm

1L 73277
W= h+2xt, = 72

2 2

=2035 cm®

2.3.1.2. Déseme Etkisi Goz Oniine Alinarak Kompozit Cahsma Durumunda

q=110x25=275t/m
q =17xq=4675t/m

. ¢ xI* 4675x9°

Mame 8 8

=4733t/m

I 380 igin  F, =107 cm’

J I, =250 cm
by <i 1/4=900/4=225 cm
16x12+149="2069 cm

b =207 cm
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Z=a,xo, xF, =1x24x107=2568 t

z 2568 7 em < deln
= = =06.7 ¢cm =12c¢cm
Y &, xo, xb;  074x0250x207

67
M, =Zx(h,, +d-2)=2568x(16+12~—-)=71 tm

T
4733

1% =15

2.3.2, Tasiyic1 Kirigler

2.3.2.1.Basit Kiris

1 1
M_, = 2 24.75x 5.0+§>< 01x50*=3125tm

M_ 3125 ,
W =—"=——=2170cm
¢t o, 1

=—=x~— > h=700mm
10 12
h I 1
t, =——=8m b=—r—
10 25 60 0
» =10~25mm b=(0.2~0.45)h b=250 mm

A, =2xt,xb+hxt, =2x1x25+70x08 =106 cm’

t. xh?

3
[ =-% +2xbxtbx(—ll+t—")2=0’8>(7o
12 2 2

X

+2x25x1x (72—0 +05)* =85879 cm*

I, 85879 ;
W= 7 =2385 em
2 2
M, 3125

=131t/cm?> < 144 t/cm?

W, 2385

X
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2.3.2.2.1ki Acgiklikta Siirekli Kiris

P =M= 12375t
2
2P 2p
o ; 2P=2x12375=24.751
A B C
M—?EQQ_,_?M_* ga=0.l t/m

— 500 S0
Sekil 2.10. Iki agikhkta siirekli kiris

My =-l%x24.75x5.0+%x0.1x5.02 =2351tm

Ry, =—;—x24.75+%x0.1x5.0= 12,625t

2,502
2

Mg =12.625x250-0.1x =3125tm

M, =06x2351=14.10 tm

Ma¢=3l.25—14.10x—§%=24.20tm W, =220 _ 1680 cm’

£ 144
Kirig yapma profil olarak tegkil edilecektir.

t,=——=8mm b=—=~— veya

t, =10=25 mm b=(0.2 ~0.45)h b=250 mm

A, =2><tb><b+hxtg =2x1x25+55%x 0.8 = 94 cm?

ty b’ h 1, 08x55 55
L==3 +2Xbxtb><(5+—2"-)2=—12—+2x25x1><(—2—+05)2=50292 cm*
I 50292 3 2420 , )
Wx—%— 57 =1765 cm 0= T7es =137 t/em’ <144 t/cm

2 2
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Tablo 2.1 Kirig Hesaplan Sonu¢ Tablosu

(28,0x49,2) (275x49,5) (27,0x50,0 )
7,00 - 6,15 8,25-5,50 9,00 - 5,00
o p—( E
et =
o
= g I 380
et =
o
o
oo
& | Mpax = 1381 ton 2570 ton 2780 ton
o o A g - 959 cm? 1786 cm? 1930 cm?
M W 1260 cm? 2035 cm? 2035 cm?
(e} = 1,10 tlem? 1.26 ticm? 1,36 t/cm?
= |2
= e
> 3
So %
=]
Q Y
M max = 2346 ton 4373 ton 4733 ton
My 2950 ton 7100 ton 7100 ton
vV = 1,26 1,62 1,50
2y
2 | 28
|23
= |- E
U
oo
| Mpax = 2620 ton 2685 ton 2420 ton
oy w 8 1820 cm?® 1864 cm? 1680 cm?
M Wy = 1965 cm?® 1965 cm? 1765 cm?
[e) = 1,33 t/cm? 1,36 ticm? 1,37 tkcm?
o
@) <10 10
It
P !
oy 700 700
< m ——10 -0
-
3282 ton 3467 ton 3125 ton
2282 cm® 2407 cm? 2170 cm?
Wx = 2385 cm? 2605 cm? 2385 cm?
0] 1,37 ticm? 1,33 tkm? 1,31 t/cm?




32

2.4.SONUCLARIN iRDELENMESI
Tablo sonuglarmin bir degerlendirmesi yapilarak goriilmiistir ki,
Eksenel sistem 6.15-7.00 — 1260 igin

Doseme kirisleri i¢in boyutlandirmada,

q=205x1100=2255t/m
q"=17x2255=383t/m

,_q'xlz _3.83><72

Mo 8 8

= 2346 tcm

M, =2950 tem >M_, " =2346

Burada 1220 profili kullaniminin uygun olup olmadid: aragtinlmstur.

J I, =205 cm
b < 1/4=700/4=175 em
16d+b,, =16x12+9.8=201.8 cm

by =175 cm 1220 - F=396cm’
Z= F, =1x24x39.6=9504 1 = °>.04 =293 cm<12
=G X0 XA T IXSENITO=Z. YT 074x025x175 00 Mt eem
y 293 .
M, =Zx| b, +d-7 |=9504x 11412-==|=2046 tem <M, =2346 tem

Gorildugi gibi kesit yetersiz kalmigtir. Bu durumda eksen segiminde yapilacak bir
degisiklikle 1220 profilinin kullanilmasinin miimkiin olup olmadig aragtinilmugtir.

Eksen takimi  6.15 / 6.50 olarak degistirildiginde I 220 yeterli olmustur.

q=205x1100=2255t/m
q"=17x2255=383t/m

. _q"x1> 383x650

M, =2022 tcm
8 8
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1, =205cm
bg < 1/4=650/4=1625cm
16d+b, =16x12+9.8=201.8 cm

by =163 cm 1220 —» F,=396cmH’

_ 9504
0.74x0.25x163

Z=q,x0,xF, =1x24x39.6=9504 t =315cm<12cm

M, = Zx(hm +d—%)=95.04x(11+12—§'21—5)=2036 tem >M_ " =2022 tcm

Tagyic1 kirigler i¢gin boyutlandirmada,

P= %xl.lx2.05x 650=7331
2P=2x7.33=14.66t

g, =01t/m

1 1
M, =£x14.66x6.]5+§x0.lx6.152 =3052 tm

1
R, = 14.66+5x 01x615=1497t

2

M, =14.97x2.05-0.1x 5 = 3047 tm
M, =06x3052=1831tm

18.31 2436 5
M, =3047- 3 =2436 tm s =144 =1691 cm

Kirig yapma profil olarak tegkil edilecektir.

h=—m~— - h=550mm
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1
b=—=~— veya
60 y

b=(0.2 ~0.45)h b =250 mm

t, =10~25 mm

A, =2xt,xb+hxt, =2x1x25+55x08 =94 cm’

t xh?

3
I =-¢ —&—2><bxtb><(h+t—")2=————0'8)<55
12 2 2

12

X

I, 50292
W"_h+2xt,, B 57

2 2

=1765 cm’®

n
G=M+"”‘= a5 =138t/cm?® < 144 t/cm®

W, 1765

X

Eksenel sistem 5.50- 8.25 — 1380 igin
Doseme kirigleri i¢in boyutlandirmada,

q=275x1100=3025t/m
q"=17x3025=514t/m

. q'xI*? 514x825°
mx T8 8

M =4373 tcm

M, = 7100 tcm >M,__" =4373

+2><25><1><(§+0.5)2 =50292 cm*

Burada 1300 profili kullanimmin uygun olup olmadi: arastinlmugtr.

1,=275cm
by < 1/4=825/4=20625 cm
16d+b,, =16x12+12.5=204.5 cm
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b =205cm 1300 —» F, =69.1cm?

165.84

y= =437 cm<12cm
0.74 x0.25x205

Z=0,x0,xF, =1x24x69.1=16584 t

M, :Zx(hm+d—%j: 165.84x(15+12—4'T37):4115tcm <M, =4373 tem

et e

Gorildigi gibi kesit yetersiz kalmigtir. Ancak eksen se¢iminde yapilacak bir
degisiklikle I 300 profilinin kullanimi miimkiin olabilmigtir.

Eksen takimi 5.50 / 8.00 olarak degistirildiginde I 300 yeterli olmustur.

q=275x1100=3.025t/m
q =17x3025=514t/m

. g’ xI” 514x800°
=~ 8 8

M =4112 tcm

1.=275cm
by < 1/4=800/4 =200 cm
16d+b,, =16x12+12.5=204.5 cm

b =200 cm 1300 - F =691cm’

_ 16534
Y T 074 %0 25x200

Z=a,x0,xF =1x24x691=16584t =448 cm<12cm

M, = Zx[hw +d—%j= 165.84x(15+12—%)=4106 tem =M, ~=4112 tem

Tagiyict kirigler i¢in boyutlandirmada,

P =—;-x 11x2.75x8=12101

2P=2x12.10=24.20t

g, =01t/m
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M, = %x2420x55 +—;—x 0.1x55? =2533 tm

1

Ao

R x24.20+%x0.1x5.5: 123751

275

M, =12375x2.75-01x =33.65tm

M, =06x2533=152 tm

2.75
M, =3365-152x " =2605 tm

Kirns yapma profil olarak tegkil edilecektir.

1 l

h—'l‘az'lz — h=600 mm
h

tg———110=8mm
1 1

b=~ Y

b=(0.2~0.45)h b=250 mm

t, =10~25 mm

2605
¢ 144

=1809 cm®

A, =2xt,xb+hxt, =2x1x25+60x08 =98 cm’

t_ xh? t,

2"

h
2xb —
+2x xt,,x(z-l— T

I, 609125
W, = h+2xt, = 62

2 2

=1965 ¢m®

08 x60°

60 2 4
+2x25x1x(—2—+0.5) =609125 cm
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2.5. AGIRLIK ANALIZi

2.5.1. Eksenel Sistem 6.15-6.50 m i¢in Toplam ve Metrekareye Diisen Agirhklar

1220 — G=3l1lkg/m
2 #250.10+#550.10 — A,=9%cm’ y=78gr/cm’
G=0.094x780=733kg/m

G, =25x650x31.1+28x6.15%x733=17676 kg

g=17676/(49.2x26)=13.8 kg/ m’

2.5.2. Eksenel Sistem 5.50-8.00 m icin Toplam ve Metrekareye Diigen Agirhkiar
1300 —> G=542kg/m

2 #250.10+#600.10 — A, =98cm’ y=78gr/cm’
G=0.098x780="76.44 kg/m

G, =19x8.00x54.2 +24x550%x 76.44 = 18328 kg

g=18328/(49.5x24)=15.42 kg/ m’

2.6. EKSENEL SiSTEM UZERINE ARASTIRMANIN SONUCU

Buraya kadar birada yiiriitiilerek karsilagtrmalan yapilan geometrik agidan uygun
eksenel sistem aragtirmalari, uygun hesap yonteminin belirlenmesine dair aragtirma ve
ekonomi aragtumalann sonucunda en uygun eksenel sistemin belirlenmesi
amaglanmigtir.

Sonug olarak en uygun hesap ydntemi olarak déseme kiriglerinde yalm karma
kiriglerin plastik hesabi, en uygun agikliklar; yapmn bir ¢elik yap1 olmasi, geometriye
uygun olmasi ve ekonomi gibi etmenler g6z Sniinde tutularak 5.50-8.00 m olarak
belirlenmistir.



BOLUM 3

Bu boliimde genel eksen se¢imi arastirmalari sonucunda segilen eksen sistemine
(5.50/8.00) ait boyutlamalar yapilmigtir.

3.1. KIRISLERIN BOYUTLANDIRILMASI

3.1.1. ikinci Kat 7.50 m Kotu, p=0.750 t/m>

3.1.1.1. Cift Tarafh Yiik Alanlar

Cift tarafli yiik alan kiriglere ait hesaplamalar 6n safhada belirlenmigti. = Bu
hesaplamalara gore kiris kesitleri,

3.1.1.1.a. Didseme Kirigleri = I 300 olarak belirlenmigti.

Kenar désemelerde 5.50-3.50 m agiklikh kirisler i¢in boyutlama yapilmugtir.

q= 1.100x2xﬂ =1923t/m
350

. q'xI®>  327x350°

q =17x1923=327t/m M, 8 2 =5.00 tm
1, =350 cm
b < 1/4=350/4=875cm
16d+b,=16x12+9.8=201.8 cm
bz =875 cm 1200 - F,=335cm’
Z=0,x0,xF =1x24x39.6=9504t 23.04 =267 cm<12 cm

Y 0.74x0.25x 200

M, =zx(hm +d--’21)=95.04x(11+12-2—°2§1)=2059 tem >M_, " =2057 tem
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3.1.1.1.b. Tasiyic1 Kirigler =  2#250.10+600.8 olarak belirlenmisti.

Kenar désemelerde 5.50-3.50 m uzunlugundaki désemeler i¢in ¢ift tarafh yiik alan
tastyici kirigler agagidaki bigimde hesaba ilave edilmistir.

=%xl.1x2.75x8 =1210t

q= 1.100x§’§—6-+0.1 =1412t/m
550

M, =%xl2.lx5.5+%xl.412x5.52 =17.82 tm

R, =—;-x12.1+%x1.412x5.5=9.93 t

2
M, =9.93x2.75-1412x 210 =21.96 tm
M, =06x1782=10.69 tm
M, =21.96—10.69x£7—5-=16.61 tm w =Bj=914 cm’®
¢ 55 £ 144

_ 3 1661 ) )

I 380 - W, =1260 cm Oy =———=1.32t/cm* <1.44 t/cm
1260

3.1.1.2. Tek Tarafh Yiik Alanlar
3.1.1.2.a. DGseme Kirisleri = I 220

1
q=§2.75x1.100= 151t/m
Q' =17x151=257t/m

._q'xPP 257x800°

My = 8 8

=2057 tm
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1, =275cm
beg < 1/4=800/4=200 cm
16d+b,, =16x12+9.8=201.8 cm

by =200 cm 1220 -» F,=396cm’

_ 9504
Y = 0.74%0.25x 200

Z=q,x0,xF, =1x2.4%39.6 =9504 t

2.67

=267cm<12cm

M, =z><(hao +d —%):95.04x(11+12—7)=2059 tem >M,, " =2057 tem

3.1.1.2.b. Tastyic1 Kirigler = I 380

1
P=§xl.lx2.75x8=12.]0t

g, =0It/m

3 1
M; =1—6-x12.1x5.5+§x0.1><5.52 =12.85tm

1
R, =5x12.1+%x0.1x5.5=6.325 t

2

-

M, =6325%2.75-01x=>—=1701 tm
M, =06x1285="771tm
2.75 1316
=1701-771x——=13. =——=914 cm®
M, =1701-771x = =1316 tm i =g =914 m
-, 1316 ) )
1380 —  W,=1260cm 0., =——=1.04t/cm’ <1.44t/cm

1260
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Kenar désemelerde 5.50-3.50 m uzunlugundaki dogemeler i¢in tek tarafh yiik alan
tagyici kirigler agsagidaki bicimde hesaba ilave edilmigtir.

_qxI® _ 1412x550°

M__ = = =3.88 tm
11 11
Wg=-?ﬁ=269cm3
144
388 2 2
1200 - cm=-ﬁ=l.39t/cm < 144t/cm

3.1.2. Birinci ve Ugiincii Katlar 4.50 ve 10.50 m Kotlari, p=0.350 t/m’
3.1.2.1. Cift Tarafl Yiik Alanlar

3.1.2.1.a. Dogeme Kirigleri = I 260

q=2.75x0.700=1925t/m

q' =17x1925=327t/m
M o OxP_327x800°

- 8

=26.18 tm

1,=275cm
b < 1/4=800/4 =200 cm
16d+b,, =16x12+11.3=203.3 cm

b =200 cm 1260 —» F =534cm’

128.16

Z=a,xo,xF, =1x24x534=12816t y=
0.74x0.25% 200

=346 cm<12cm

M, =2Zx (hw +d—%)= 128.16x(13+12—§§£)=2982 tem >M,_, =2618 tem

3.1.2.1.b. Tasiyie1 Kirigler = I 380

P=-;—x0.7x2.75x8=7.7t

2P=2x7.7=15.4
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g, =01t/m

M, =%x15.4x5.5+%x0.1x5.52 =1626 tm

R, =%x15.4+%x0.1x5.5=7.975t

2.75%

M, =7.975x2.75-0.1x =2155tm

M, =0.6x1626 =9.756 tm

M =2155—9.756x£7—5—=16.67tm =16—61=1157 cm’
w 55 144

g

I 380 - W, =1260 cm® 6 =567 _ 132 t/em? <144 t/

1260

3.1.2.2. Tek Tarafh Yiik Alanlar

3.1.2.2.a. Dogeme Kirisleri = I 200

1
q=5%275x0700=096t/m
Q" =17x096=164t/m

. O xP  164x800°

Mom 8 8

=13.09 tm

1, =275cm
bes < 1/4=800/4 =200 cm
16d+b,, =16x12+9=201 cm

bz =200 cm 1200 - FE =335cm’

_ 804
Y 074 %0.25x200

Z=0,x0,xF =1x24x335=804t =2173cm<12cm

M, =Zx(hm +d—%)=80.4x(10+12—¥) =20638 tem >M__ " =1309 tem
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3.1.2.2.b. Tasiy1c1 Kirigler = I 300

1
P=-5x0.7x2.75x8=7.7 t

g,=01t/m

1
3 x7Ix55+=x01x55 =832 tm

M: =16 8

1 1
R, =§-x7.7+5x0.1x5.5=4.125t

2.75°
2

M, =4125x2.75-0.1x =10.96 tm

M, =06x832=499 tm

2.75 846

— B e — o X - . = 3
M, =1096-4.99x 55 8.46 tm e =1 587 cm
3 846 5 5
I 300 - W, =653 cm o;m=——653=129t/cm <144 t/cm

3.2. CATI ELEMANLARININ HESABI
3.2.1. Asiklarin Hesah
agkk arabfi  a,=1745mm  ( kenarlarda )
a,=1710mm (¢ kisimda )
agikhik e =5500 mm
a=5.71° tg =0.10 sin a=0.099 cos 0=0.995
Kenar agiklar (a; =1745 mm) igin,
q =(g1+px ) x a; = ( 15+75 )x1.745= 157.5 kg/m 3.1
gx = g x cos a= 157.5x0.995= 156.71 kg/m 3.2)

Q= q x sin a= 157.5x0.099= 15.59 kg/m (3.3)



Asiklar iki acikhikta siirekli kirig sistemine gére boyutlandirilacaklardr.

e? 552
M, =q, X7 = 156.71x?= 43095 kgm (3.4)
2 2
e 55
M, =q, SThe 1559><T =4287 kgm (3.5)

1140 - I, =5TBem* I,=352cm’
W, =819 cm® W, =107 cm’

M
oMy My 095 4287 03t em? <144 t/cm? (3.6)
W, W, 819 107
4 4
£, =2.48xh;‘i=2.48x9§§7ﬂ=0.62 em 3.7)
X
4 4
£, =248x 2 _ 5 4gx 2005 030m (3.8)
} 352
£=4(0.62% +103%) =12 cm = —— < — 3.9
(0627 +103%) =12 em = 7 g <305 3-9)

I¢ agiklar ( a,=1710 mm ) igin,

q1 =(g1 + px ) x a1 = ( 15+75 )x1.71=153.9 kg/m
gx = q x cos o= 153.9x0.995=153.13 kg/m

qy = q x sin o= 153.9x0.099=15.24 kg/m

2 2
M, =q, x%= 153.13x%=421.1 kgm

2 2
M, =q,x%=1524x—51—51-=41.91 kgm
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1140 —» I =573cm’ I, =352 cm*
W, =819cm’ W, =107 cm’

M, M, 4211 419

o=—24+—Y= + =0.906 t/cm® <144 t/cm®
W, W, 819 107
4 4
f,=248x 3 248x 2133X55° _ 660 ¢m
q, xe* 0.015x 55"

f =248x =248x——— =097 cm
Y ‘ 352

y

£=1/(0.60* +097%) =114 cm=z= —— <<
482 300

3.2.2. Cat1 Makaslan

3.2.2.1. Yiiklerin Belirlenmesi

Py =gy x a; x € =30x1.745x5.5=288 kg
Py = g5 x a; x € =30x1.71x5.5=282 kg
Py =px x a1 x € =75%1.745x5.5=722 kg

Pio=py x a3 x € =75x1.71x5.5=705 kg

a 1745
Py = L_xe=-1929 55=-186.06 k
= P s o %0995 £
a 171
Py = 2_xe=-1929x——x55=-1823k
rf2 = Prf X cos o * 8 0.995 * s
a 1.745
Pre1 =Pre X laxe=~—1356x0.995x5.5=—l30.79 kg
171
Py = Pre X xe=—-1356x——x55=-1282 kg

cos o, 0.995

(3.10)

(3.11)

(3.12)

(3.13)
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3.2.2.2. SAP 90’a Ait Veri Dosyasi ve Sonuclar

1745 5 1745, 1710 , 1710 , 1710 , 9710, 1210, 1710 , 1710, 1710, 1710 , 1710 , 1710 , 1710 , 1745 ) 1745

* 21500 -

SYSTEM
L=4
RESTRAINTS
1,25,1 R=0,0,1,1,1,1
1, 0,0 R=1,1,1,1,1,1
17, 0,0 R=0,1,1,1,1,1
JOINTS
1 %=0.0 Y=0.0
3 X=3.49  Y=-0.349 G=1, 3,1
15 X=24.01  Y=-2.401 G= 3,15,1
17 X=27.5  Y=-2.75 G=15,17,1
18 X=1.496 Y=-2.66
25 X=25.506 Y=-5.063 G=18,25,1
LOADS
2, 3,1 L=1 F=0,-288
4,14,1 L=1 F=0,-282
15,16,1 L=1 F=0,-288
2, 3,1 1=2 F=0,-722
4,14,1 I=2 F=0,-705
15,16,1 L=2 F=0,-722
2, 3,1 L=3 F=18.6,186.06
4,14,1 L=3 F=18.23,182.3
15,16,1 L=3 F=18.6,186.06
2, 3,1 L=4 F=13.08,130.8
4,14,1 1=4 F=12.82,128.2
15,16,1 L=4 F=13.08,130.8
FRAME
NM=1
1 A=1 E=1
1, 1, 2 M=1 Lp=1 G=15,1,1,1
17,18,19 G= 6,1,1,1
24, 2,18 G=7,1,2,1
32, 1,18 G= 7,2,2,1
33, 3,18 G= 7,2,2,1



47

FRAME ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXTAL
ID COND ENDI SHEAR MOMENT FORCE
1 ____________________________________________
1 .000 ~1273.833
.000 .012 -.012
1.754 .012 .009
1.754 -1273.833
2 .000 -3186.979
.000 .029 -.030
1.754 .029 .022
1.754 ~3186.979
3 .000 1107.8¢66
.000 -.008 .008
1.754 -.008 -.006
1.754 1107.866
4 .000 779.038
.000 -.006 .006
1.754 -.006 -.004
1.754 779.038
o NS VS S NSNS SN
1 .000 -1302.537
.000 .011 -.011
1.754 .011 .008
1.754 -1302.537
2 .000 -3258.937
.000 .028 -.028
1.754 .028 .021
1.754 -3258.937
3 .000 1107.902
.000 -.007 .007
1.754 -.007 -.006
1.754 1107.902
4 .000 779.059
.000 -.005 .005
1.754 -.005 -.004
1.754 779.059
B e e
1 .000 -3661.717
.000 .011 -.010
1.719 .011 .008

1.719 -3661.717



2 .000
.000
1.719
1.718

3 .000
.000
1.718
1.719

48

.026
.026

-.007

-.007

-.005
-.005

-9158.484
.026
.019
-9158.484

2629.465
.007
-.005
2629.465

1849.043
.005
.004
1849.043

.009
.009

.023
.023

-.006
-.006

-.004
-.004

-3692.642
-.008
.007

-3692.642

-9235.797
-.022
.017

-9235.797

2631.336
.006
.004
2631.336

1850.358
.004
-.003
1850.358

.007
.007

.019
.01¢

-.005
-.005

-5271.102
.007
.006
-5271.102

-13181.946
-.018
.014

-13181.946

3643.620
.005
.004
3643.620
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-.003
-.003

2562.233

.003
.003

2562.233

- ———— o —_—— ——— ———— — —— — —— —— T — o s o ———— " _————

.005
.005

.014
.014

-.004
-.004

-.002
-.002

-5300.896

.005
.004

-5300.896

-13256.432

.013
.010

-13256.432

3644.752

.003
.003

3644.752

2563.030

.002
.002

2563.030

.004
.004

.00¢%
.009

-.002
-.002

-.002
-.002

-6103.693

.003
.003

-6103.693

-15263.423

.009%
.006

-15263.423

4150.592

.002
.002

4150.592

2918.755

.002
.001

2918.755

.001
.001

-6132.357

.001
.001

-6132.357
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.003
.003

-.00%Y
.001

1

I

.001
.001

-15335.083
-.003
.002

-15335.083

4150.987
.001
-.001
4150.987

2919.032
.001
-.000
2919.032

.001
.001

.002
.002

.001
.001

-6159.757
.001
-.001

-6159.757

-15403.582
.002
-.002

-15403.582

4150.556
-.001
.000

4150.556

2918.729
-.000
.000

2918.729

-6187.292
.003
-.002

-6187.292

-15472.418
.008
-.006

-15472.418

4150.212
-.002
.002

4150.212
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.002
.002

2918.488
.002
.001
2918.488

-.005
-.005

-.013
-.013

.003
.003

.002
.002

~-5439.559
.005
.004
-5439.559

-13603.087
.013
.009
-13603.087

3643.684
.003
.003
3643.684

2562.278
.002
.002
2562.278

e — —————— t — —————— ———— T ——— ———— e T — St (— {— —

-.007
-.007

.018
.018

.005
.005

.003
.003

-5465.963
. 007
.005
-5465.963

-13669.098
.018
.013
-13669.098

3642.603
.005
.004
3642.603

2561.518
.003
.003
2561.518

—— . — —— ———— t— ———— — ———— —— — . Syt —— ———— — " ———— (- d o—

-.009
-.008

-3943.362
.009
.006
-3943.362
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-.022
-.022

.00e
.006

.004
.004

-9862.595
.022
.016
-9862.595

2630.147
-.006
.004

2630.147

1849.523
-.004
.003

1849.523

— e e s —— —— —— v ————— ———— — — — ————— —— — ———t——— ——

-.010
-.010

-.026
-.026

.007
.007

.005
.005

-3968.637
.010
.008
-3968.637

-9825.782
.026
-.019

-99825,782

2628.329
.007
.005
2628.329

1848.244
.005
.004
1848.244

I

s e e, e (e s .  ,  —— —————— —— {———————— " o———— — ——— —

-.011
-.011

-.027
-.027

.007
.007

-1667.838
.011
.008
-1667.838

|

-4172.587
.027
.020
-4172,587

}

1107.475
.007
.005
1107.475

!
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.005
.005

778.750
-.005
.004
778.750

——— ——————— —— . o = o s ——————————— —— ———————————

-.012,

~.012

-.029
-.029

.008
.008

.005
.005

-1696.529
.012
-.009

-1696.529

-4244.513
.030
-.022

-4244.513

1107.503
.008
.006
1107.503

778.766
.005
.004

778.766

——— e - - — - —— i — ——— —— —- o — — —— — ———— ——— = o ——————— —— —

.003
.003

. 007
.007

~-.002
~.002

~-.001
~-.001

2770.358
-.005
.004

2770.358

6930.085
.014
.010
©930.085

-1808.565
.004
-.003

-1808.565

-1271.756
.003
-.002

-1271.756

—————— — . S (et St b i b S T T T T (T — T {— —— _—to— (— —— o " —

.002
.002

4700.154
-.004
.003

4700.154
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.005
.005

-.00L
-.001

-.001
-.001

11754.576
-.010
.008

11754.576

-3068.564
.003
.002
-3068.564

~=2157.833
.002
-.001

-2157.833

.001
.001

.003
.003

-.001
-.001

-.001
-.001

5857.555
-.002
.002

5857.555

14648.077
.005
.004
14648.077

~3824.252
.001
-.001

-3824.252

-2689.261
.001
.001
~2689.261

I

.000
.000

.000
.000

.000
.000

6242.824
.000
.000
6242.824

15611.250
-.000
.000

15611.250

-4075.802
.000
.000
-4075.802
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.000
.000

-2866.159
.000
.000
-2866.159

-.001
-.001

-.003
-.003

.001
.001

.000
.000

5856.226
.002
-.002
5856.226

14644.754
.005
-.004

14644.754

-3823.385
-.001
.001

~-3823.385

-2688.651
.001
.001
-2688.651

-.002
-.002

-.005
-.005

.001
.001

4698.022
.004
.003
4698.022

11749.243
.010
.007
11749.243

-3067.172
.003
.002
-3067.172

-2156.854
-.002
.001

-2156.854

it e S —— —————— — — — —— — ——— i {————— —————— ——— —— o o o T

2768.472
.005
-.004
2768.472
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.002
.002

.001
.001

6925.370
.013
-.010
6925.370

-1807.334
-.004
.003

-1807.334

-1270.891
-.002
.002

-1270.891

.005
.005

.013
.013

-286.570
-.007
.005

-286.570

-718.415
.018
.014
-718.415

186.987
.005
.004

186.987

131.452
.003
.003

131.452

-280.614
.006
.005
-280.614

-701.534
-.015
.011

-701.534

183.218
.004
-.003
183.218
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-.002
-.002

128.845
.003
-.002
128.845

.003
.003

. 007
.007

-.002
-.002

-.001
-.001

-280.604
-.004
.003

-280.604

-701.509
-.010
.008

~701.509

183.211
.003
.002

183.211

I

128.841
.002
.001

128.841

.001
.001

.003
.003

1

.001
-.001

-.000
-.000

-280.599
-.001
.001

-280.599

-701.497
.004
.003
-701.497

183.208
.001
~-.001
183.208

128.839
.001
-.001
128.839

-.001
-.001

-280.599
.001
-.001
-280.599



58

-.002
-.002

.00%
.001

.000
.000

-701.497
.003

-.002

-701.497

183.208

-.001

.001
183.208

128.839

-.001

.000
128.839

-.003
-.003

-.007
-.007

.002
.002

.001
.001

-280.603
.004

-.003

-280.603

-701.508
.010

-.007

-701.508

183.211

-.003

.002
183.211

128.841

-.002

.001
128.841

——— e — ——————— - — ————— — — ————— — = " S ——— — ———— — ] —————

-.004
~.004

-.010
-.010

.003
.003

-280.613
.006

-.004

-280.613

~701.532
.015

-.011

-701.532

183.217

-.004

.003
183.217
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128.845
-.003
.002
128.845

.003
.003

.002
.002

-286.570
.007
-.005
-286.570

~-718.415
.018
.013
~718.415

|

186.987

I

.005
.004
186.987

131.452

.003
.003
131.452

.004
.004

.009
.009

-.002
-.002

2585.717
.006
.005
2585.717

6469.154
.016
.012
6469.154

-1687.969
.004
.003
-1687.969

~-1186.934
.003
-.002

-1186.934

-2235.699
-.006
.004

-2235.699



.009
.009

-.002
-.002

-.002
-.002

-5591.678
-.015
.011

-5591.678

1459.582
.004
-.003
1459.582

1026.378
.003
-.002
1026.378

.003
.003

.008
.008

-.002
-.002

-.002
-.002

1864.002
-.006
.004

1864.002

4660.005
-.014
.010

4660.005

-1217.041
.004
-.003

-1217.041

-855.868
.003
-.002
-855.868

.003
.003

.007
. 007

-.002
-.002

-1539.480
-.005
.004

-1539.480

-3848.699
-.012
.009

-3848.699

1005.155
.003
-.002
1005.155



61

-.001
-.001

706.861
.002

-.002

706.861

.002
.002

.006
.006

-.002
-.002

-.001
-.001

1188.073

-.004

.003
1188.073

2970.181

-.010

.007
2970.181

-775.714
.003

-.002

-775.714

-545.511
.002

-.001

-545.511

.002
.002

.004
.004

-.001
-.001

-.001
-.001

-853.292

-.003

.002
-853.292

-2133.230

-.007

.005
-2133.230

557.130
.002

-.001

557.130

391.794
.001

-.001

391.794

.001
.001

5098.728

-.002

.001
509.728
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.003
.003

.00%
.001

.000
.000

1274.321
.005
.003
1274.321

-332.811
.001
.001
-332.811

-234.045
.001
.001
-234.045

.000
.000

.001
.001

-.000
-.000

-.000
-.000

-169.823
.001
.000
-169.823

-424.556
.002
.001
-424.556

110.880
.000
.000

110.880

77.975
.000
.000

— — ——————— —— — ———————— T ———— —————— ——— = T ——— — ————— ———

-.000
-.000

-.001
-.001

.000
.000

-171.045
.001
.000
-171.045

-427.613
.001
.001
-427.613

111.678
.000
.000

111.678
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.000
.000

-.001
-.001

-.002
-.002

.001
.001

.000
.000

.002
.001

.004
.003

.001
.001

.001
.001

510.948

510.948

1277.369

1277.369

-333.607

-333.607

-234.605

-234.605

-.002
-.002

-.004
-.004

.001
.001

.001
.001

.003
.002

.007
.005

.002
.001

.001
.001

-854.262

-854.262

2135.655

2135.655

557.763

557.763

392.239

392.239

-.002
-.002

.004
.003

1189.036

1189.036



-.005
-.005

.001
.001

.001
.001

2972.591
.009
-.007
2972.591

-776.343
-.003
.002

-776.343

-545.953
.002
.001
-545.953

-.003
-.003

-.007
-.007

.002
.002

.001
.001

-1539.937
.005
.003
-1539.937

-3849.842
.012
.009
-3849.842

1005.453
.003
.002
1005.453

707.071
-.002
.002
707.071

-.003
-.003

-.008
-.008

.002
.002

1864.462
.005
-.004
1864.462

4661.154
.014
-.010
4661.154

-1217.341
-.004
.003

-1217.341
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-856.079
.003
.002
-856.079

-.008
-.008

.002
.002

.002
.002

-2235.376
.006
.004
-2235.376

-5590.871
.015
.011
-5590.871

1459.371
.004
.003
1459.371

1026.229
.003
.002
1026.229

~.004
-.004

-.009
-.009

.002
.002

.002
.002

2585.375
.006
.005
2585.375

6468.301
.016
.012
6468.301

-1687.746
.004
.003
-1687.746

-1186.777
.003
.002
-1186.777
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Tablo 3.1. Cubuk kuvvetleri ve kafes elemanlarimin boyutlandirilmas:

Cubuk

Oz

Riizgar

Riizgar

No | Ak Kar soldan | sapdan | [mex (k&) [ Segilen
o, | -213 | 3186 1107 779 4461

0, | -1302 | -3258 1107 | 779 4561

0, | 3661 | -9158 2629 1849 | -12820

o, | 3692 | -9235 2631 1850 | -12928

0s | som | -13181 | 3643 2562 | -18453

0c | -5300 | -13256 | 3644 2563 | -18557

0, | -6103 | -15263 | 4150 918 | 2137 | §
0s | 6132 | -15335 | 4150 2019 | 21467 | &
0, | -6150 | -15403 | 4150 2018 | 21563 | <
0w | 6187 | -15472 | 4150 2918 | -21660

On | 5439 | -13603 | 3643 2562 | -19043

On | -5465 | -13669 | 3642 2561 | -19135

05 | 3943 | 9862 | 2630 1849 | -13806

O | -3968 | -9925 2628 1848 | -13894

O | -1667 | -4172 1107 778 -5840

O | -1696 | 4244 1107 778 -5041

un | 2270 6930 | -1808 | -1271 | 9700

U, | 4700 | 11754 | 3068 | -2157 | 16455

Us | 5857 | 14648 | 3824 | 2684 | 20506 | §
U | e | 1seut | 4075 | 2866 | 21854 | §
Us | 5856 | 14644 | -3823 | 2688 | 2001 | <
Ue | 4698 | 11749 | 3067 | 2156 | 16447

U, | 2768 6925 | -1807 | -1270 | 9694
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Cubuk

Oz

Riizgar

Riizgar

No | Asrhk | X* soldan | sapdan | = |Sesilen
Vi -286 718 187 131 -1005

Va -281 -701 183 129 -982

Vs -281 -701 183 129 -982

Vs -281 -701 183 129 -982 S
Vs -281 -701 183 129 -982 S
Ve 281 701 183 129 -982

\2 -281 701 183 128 -982

Vs 281 718 187 131 -1005

D, 2585 6469 -1688 -1187 9055

D, | -2236 -5592 1450 1026 -7827

D; 1864 4660 -1217 -856 6524 S
D, | -1539 -3849 1005 707 5388 | R
Ds 1188 2970 776 545 4158

D¢ -853 -2133 557 392 -2986

D, 510 1274 -333 234 1784

Ds -170 424 111 78 -594 S
Dy -171 -428 112 79 -599 S
Duo 511 1277 -334 235 1788

Dy | -854 2136 558 392 -2990

Dy | 1189 2973 776 -546 4162 S
Dy | -1540 -3850 1005 707 5390 | R
Dy | 1864 4661 -1217 -856 6526

Dis | -2235 -5591 1459 1026 -7826

D | 2585 6468 -1688 -1187 9054
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3.3. KOLONLARIN BOYUTLANDIRILMASI
3.3.1. I Nolu Kolon

3.3.1.1. ikinci Kat 7.50 m Kotu, ( skx=sky=7.50 m )

Yiik analizi
CK 204 (I300) (3.025+0.054)x8=24.63 t
CK 207 (YK 600) 24.63+0.42=25.05t
Toplam S =49.681

[220 > F=374cm® 1,=2690cm’' I,=197 cm* =2.14 cm
y Sy

2220 > I =2xI, =2x2690=5380 cm* (3.14)
I, =2x[Iy +Fx(b—e)2]=2x[197+37.4x(8—2.14)2]=2962 cm? (3.15)
F'=2xF=2x37.4="74.8 cm® (3.16)
. [r [5380 skx 750

=[x = 2207 _g48 A == _g84 3.17),(3.18
x J; V7ag =848 em x . 848 G17,63.18)
.1, 2962 sky 750

i, =X =‘/——=6.29 A=Y -2 1192 3.19),(3.20
’ \/; 748 o Y=, T 629 G-96.20
A ey =1192 - ®=2.49 (3.21)

o= Sx0 _ 49.68x249
F 748

=165t/cm? > 144 t/cm? (3.22)

Kesit yetersiz kaldig1 igin [240 igin hesap tekrar edilmistir.

[240 » F=423cm’ L =3600cm® I,=248cm’ €,=2.23 cm

2240 - T, =2xI, =2x3600="7200 cm*

I =2><[Iy +Fx(b-e)2] =2x[248+423x(85-223)2] =3822 cm*
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F' =2xF=2x423=84.6 cm?

. [T, _ [1200 skx 750
=% =‘/ =922 cm A, =310 _g134
TVF V846 TR

I N ) sky _ 750
- /—-—-—672 A, =2 116
YTVF V846 Y=Y, Tem

A <1116 N ©=2.00

_Sxwo _49.68x2

= g1z =117 t/cm? <144 t/cm?

3.3.2. II Nolu Kolon

3.3.2.1. Cat1 13.5 m Kotu, ( skx=sky =6.00 m )

Yiik analizi

Makas agirhg:

Alt ve fist baghklar 12KupI200 F=16.75 cm®
Dikme ve diagonaller | 50.50.5 G=3.77 kg/m

U+0 » 16.75x0.780x(27.637+24.22)=0.718
V4D >  8x0.00377x2.5+28x0.00377x3.054=0.398 t
Toplam G=1.116t
Agklar 8z agrhg 1140
G=0.0144x5.5x17=1.34 t
Cat: Brtiisit + kar
G=(0.075+0.005)x5.5x27.5=12.1 t
Toplam G=1.116+1.34+12.1=14.55
S=14.55/2=17.281
[100 > F=135em® L,=206cm'® 1,=29.3cm' ¢,=1.55 cm

2100 — I, =2xI, =2x206=412 cm*

I =2x[Iy +Fx(b—e)2]=2x[29.3+13.5x(5—1.55)2] =380 cm*



F=2xF=2x135=27 cm®

A max =160

o= Sxm _ 728x4.45

70

22-39cm A =X 6001558
iy, 39
=375 cm A, = _ 0 _ 160
i, 375
- =445
=119 t/cm? <144 t/ cm?

F'

27

3.3.2.2. Ikinci Kat 7.50 m Kotu, ( skx = sky =7.50 m )

Yiik analizi

CK 204 (I 300)

CK 206 (I 380)

Catr yitki +2[100

Toplam

[220 » F=374cm’

0.5x (3.025+0.054)x8=12.315 t
12.315+0.46=12.775 t
7.28+0.127=7.407 t

S =32.50t

L, =2690 cm*  1I,=197 cm*

2220 - I, =2xI, =2x2690 =5380 cm*

ix = Ji_; = ﬁq — 8.48 cm
F d 74.8

.- ﬁ - P2 29 em

Y \F 74.8

Iy = 2x[I, +Fx(b-¢)’| =2x[197+374x (8 -214)*] = 2962 cm*

F=2xF=2x37.4="74.8 cm?

¢y =2.14 cm
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A g =1192 - o =2.49

o= Sxw 3250x249
F 748

=108 t/cm?® <144 t/cm?

3.3.3. III Nolu Kolon

3.3.3.1. Ugiincii Kat 10.5 m Kotu, ( skx = sky =3.00 m )

Yiik analizi
CK 303 (I1260) (1.925+0.042)x8=15.73 t
CK 309 (I1380) 15.73+0.46=16.19 t
Toplam S =31.92t

[140 » F=204cm’ L =605cm' [,=62.7cm' ¢ =1.75 cm

2140 - I =2xI, =2x605=1210 cm*
' =2><[Iy +Fx(b—e)2]=2x[62.7 +20.4x(6—1.75)2] =862.35 cm®

F'=2xF=2x20.4=40.8 cm?

ix=\/£-’i =Jﬂ=5.4cm p, =Sk _300_ 555
F V408 i, 54
. \ﬁ SR em o, =R 300 g,
A 40.8 Y oiy 46

A max =652 N =141

L= Sxo _3192x141
F 408

=110t/cm? <144 t/cm?

3.3.3.2. ikinci Kat 7.50 m Kotu, ( skx=sky =3.00 m)

Yiik analizi
Ust kat+2[140 31.92+0.096=32.02 t

CK 204 (I300) (3.025+0.054)x8=24.63 t



CK 207 (YK 600) 24.63+0.42=25.05 t

Toplam S =81.70t

[240 > F=423cm’® 1,=3600cm® I,=248cm’' e,=2.23 cm

2[240 - I, =2xI, =2x3600="7200 cm*

I, =2><[1y +Fx(b—e)2] =2x[248+42.3x(8.5-—2.23)2]=3822 cm?

F'=2xF=2x423=84.6 cm®

x:\/l_z_ - ’_72"0:922@1 A, =% _300 3554
F V846 i, 922
I'
iy=JZ =‘,§812-=6.72cm xy=-s,11=ﬂ=44.64
F V846 i, 672

Ay = 44.64 - 0=121

_Sxo _8L70x121 =117 t/cm? < 144 t/ cm?
F 84.6

3.3.3.3. Birinci Kat 4.50 m Kotu, ( skx=sky=4.50 m )

Yiik analizi
Ust kat+2[240 81.70+0.199=81.90 t
CK 103 (I 260) (1.925+0.042)x8=15.73 t
CK 109 (I 380) 15.73+0.46=16.19 t
Toplam S =113.82t

[280 —» F=533cm® L,=6280cm* I,=399 cm® =2.53 cm
y 7

2[280 - I =2xI_=2x6280=12560 cm*

=2x[I, +Fx(b—€)*]=2x[399 +533x(95-253)*] = 5980 cm*



73

F =2xF=2x533=106.6 cm?

x=‘/l_x =le—5§9-=10.85cm A, =S _450 4147
F 106.6 i, 1085
I'
=_|X = /_59i0=7550m ;by=s.ﬂ=i§9.=59’6
VF' 106.6 iy 755

A max =59.6 - 0=1.35

_Sxo _11382x135

= =143 t/cm? <144 t/cm?
F 1066

3.3.4. IV Nolu Kolon

3.3.4.1. Cat1 13.5 m Kotu, ( skx=sky=3.00m )

Yiik analizi
Makas agirhi 0.558 t
Agsiklar 6z agirhg 0.67t
Cat1 Srtiisti + kar 6.05t
Toplam G=7.28t

[100 -» F=135cm’ L=206cm' I,=293cm' e,=1.55 cm

2100 — I, =2xI, =2x206=412 cm*
I, =2><[1y +Fx(b—e)2]=2x[293+135x(5—1.55)2] =380 cm*
F'=2xF=2x135=27 cm’

. _ B _ 2 skx 300
=39 A, =330 _s69
BN R Y e = 39
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=80 - o =1.67

o Sx@ _ 728167
F 27

=0.446 t/cm? <144 t/cm?

3.3.4.2. Ugiincii Kat 10.50 m Kotu, ( skx =sky =3.00 m )

Yiik analizi
Ust kat+2[100 7.28+0.064=7.344 t
CK 303 (1260) 0.5%(1.925+0.042)x8=7.865 t
CK 308 (I300) 7.865+0.30=8.165 t
Toplam S =23.37t

[120 —» F=17cm’® IL=364cm’ IL=432cm' ¢,=1.60 cm

120 - Ij=2xI, =2x364 =728 cm*
I, =zx[1y +Fx(b—e)2]=2x[43.2+17x(5.5—1.60)2]=603 cm?

F =2xF=2x17=34 cm®

i = /I_x = 728 _463 A, =X _300 o8
F V34 i, 463
I'

iy =y 603 _42 xy_ikl=§’9_7143
F V34 i, 42

A pay = 7143 - ©=1.49

oo Sx0 _2337x149

=103 t/cm? <144 t/cm?
F 34
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3.3.43. ikinci Kat 7.50 m Kotu, ( skx=sky=3.00m)

Yiik analizi
Ust kat+2[120 23.37+0.080=23.45t

CK 204 (I300) 0.5x (3.025+0.054)x8=12.315 1
CK 206 (I 380) 12.315+0.46=12.775 t
Toplam | S=48.54 t

[160 - F=24cm® L,=925cem*' 1, =853cm’ ¢,=1.84 em

2160 - I =2xI, =2x925=1850 cm*
Iy =2x[I, +Fx(b-¢)’| =2x[853 +24x(65-184)?]=1213 em*

F'=2xF=2x24=48 cm®

ix=‘[g = 1850 _62em xx=§,19‘-=§99=48.4
F 48 i, 62
I'
iy=‘[—; =‘/—1—2—1§=5.03cm A, =2 3060
F 48 i, 503
A gy =60 - ©0=136

c =137 t/cm? <144 t/cm?

_Sxo _ 4854x1.36
F 48
3.3.4.4. Birinci Kat 4.50 m Kotu, ( skx=sky =4.50 m )

Yiik analizi
Ust kat+2[160 48.54+0.113=48.65t

CK 103 (1260)  0.5x(1.925+0.042)x8=7.865 1
CK 108 (I 300) 7.865+0.30=8.165 t

Toplam S =64.681
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2220 - T, =2xI, =2x2690="5380 cm*
I, =2><[1y +Fx(b-e)2]=2x[l97+37.4x(8-2.14)2] =2962 cm*

F =2xF=2x37.4=74.8 cm?

. [, _ [53%0 skx 450
=_[X = |[Z22% 848 = — = — = 53,06
=VF “V7a8 o A==
II
iy=‘}—y =J.2i6-2-=629cm xy=3,k—y-=f§9-=715
F V748 i, 629

A gy =715 - ©0=1.49

o= Sxo _64.68x149
F 748

=129 t/em? <144 t/cm?
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Tablo 3.2 Kolon Hesaplar Sonug Tablosu

KOLON YUKU
KOTLAR | Kiris NO YUK (S) TOPLAM SK KESIT c SECILEN
(m) t) (1) (m) [ (ten) | KESIT
135
I 10.5
NOLU 2[240
KOLON CK 204 24.630
75 | CK207 25.050 49.68 75 |2[240] 1.17
45
makas 0.558
13.5 | agklar 0.670 7.28 60 {2[100] 1.19
kar 6.050
1 10.5
NOLU 2[220
KOLON 2[100 0.127
75 | CK20472 | 12315 32.50 75 |2[220] 131
CK 206 2 | 12.750
45
135
CK 303 15.730
m 10.5 | CK 309 16.190 31.92 30 |2[140]| 1.10
NOLU 2[280
KOLON 2[ 140 0.096
75 | CK204 24.630 81.70 30 |2[240| 1.17
CK 207 25.050
2240 0.199
45 |CK103 15.730 11382 | 45 |2[280| 1.27
CK 109 16.110
makas 0.558
13.5 | agiklar 0.670 7.28 30 [2[100
kar 6.050
2[100 0.064
v 10.5 | CK 3032 7.865 23.37 30 |2[120
NOLU CK 30872 8.165 2[220
KOLON 2f120 0.080
75 | CK20422 | 12.350 48.54 30 [2[160] 137
CK 206 12.750
2[160 0.113
45 |CK1032 7.865 6468 | 45 (2[220] 1.29
CK 1082 8.165
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3.4. METRAJ

POZ MALZEME BOY AGIRLIK ADET TOPLAM
(m) (kg/m) (kg)
Cat1 Kati:
CM1(0) 12KupI200 27.64 13.06 8 2888
CM1(U) 12KupI200 24.13 13.06 8 2521
CM 1(V) [50.50.5 2.50 3.77 8x8 603
CM1(D) 150.50.5 3.05 7.54 12x8 2210
CM1(D) [50.50.5 3.05 3.77 4x8 368
CM2(0) 1RKupI120  16.08 5.54 1 89
CM2(U) 12Kupll20 12.07 5.54 1 67
cM2(V)  [50.50.5 2.50 3.77 5 47
CM2(MD) 150.50.5 3.05 7.54 8 184
¢cM2MD) [50.50.5 3.05 3.77 2 23
Y. Stabilite  150.50.5 6.47 3.77 21x2 1024 [5]
D. Stabilite  [50.50.5 6.14 3.77 12x2 555
>=10579 kg
3. Kat
CK 301 1200 8.00 26.3 5 1052
CK 302 1260 8.00 41.9 11 3687
CK 303 1260 8.00 41.9 9 3017
CK 304-307 1260 4615 419 4 774
CK 308 1300 5.50 54.2 5 1490
CK 309 1380 5.50 84.0 11 5082
CK 310-314 1300 6.34 54.2 5 1718
D. Stabilite 150505  6.26 3.77 12x2 566
S2 2[220 3.00 58.8 12 2117
¥=19503 kg
CK 201 1220 8.00 31.1 5 1244
CK 202 1200 3.50 26.3 2 184

CK 203 1300 8.00 54.2 26 11273



POZ

CK 204

CK 205

CK 206

CK 207

CK 208

CK 209

CK 210-213
CK 214-218
D. Stabilite
S2

S3

S2

CK 103
CK 104-107
CK 108

CK 109

CK 110-114
D. Stabilite

S3

S2

Zemin Kat:

D. Stabilite
D. Stabilite
S2
S1

MALZEME

1300
1200
1380
YK 600
1380
1220
1300
1380
150.50.5
2[220
2[280
2[220

1200
1260
1260
1260
1300
1380
1300
150.50.5
2280
2220

150.50.5
150.50.5
21220
2 [ 240

79

BOY AGIRLIK ADET
(m) (kg/m)
8.00 542 24
3.50 26.3 4
5.50 84.0 10
5.50 76.44 20
5.50 84.0 5
5.50 31.1 5
4.615 542 4
6.34 84.0 5
6.26 3.77 12x2x3
6.00 58.8 14
3.00 83.6 11
3.00 58.8 12
8.00 26.3 5
8.00 41.9 11
8.00 41.9
4.615 41.9
5.50 542
5.50 84.0 11
6.34 54.2 5
6.26 3.77 12x2
3.00 83.6 11
3.00 58.8 12
7.10 3.77 12x2
6.26 3.77 12x2
7.50 58.8 14
7.50 66.4 12

TOPLAM
(kg)

10406
368
4620
8408
2310
855
1000
2662
1668
4939
2759
2117

¥=54813 kg

1052
3687
3016
7735
1490
5082
1718

566
2759
2117

¥=29222 kg

633
566
6174
5976
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S2 2[220  4.50 58.8 12 3175
S3 2[280 450 83.6 11 4138
¥=20662 kg

GENEL TOPLAM= 134779 kg

Metrekare bagma diisen agirhiklar:

Cati = 10579 kg / 1310.55 m” =8.07 kg/m’
3. kat =19503 kg / 554.3 m” =35.18 kg/m’
2. kat =54813 kg / 1310.55 m* =41.82 kg/m’
1. kat =29222 kg / 554.3 m® =52.72 kg/m®
Zemin =20662kg / 1310.55 m* =15.76 kg/m’
Toplam =134779g / 5038.6 m* =26.75 kg/m’
Metrekiip bagma diisen agirhklar:

Cati kati = 10579 kg / 1872 m® =5.65 kg/m’

3. kat =19503 kg / 1663 m® =11.73 kg/m’
2. kat =54813 kg / 6200 m® =8.84 kg/m’

1. kat =29222 kg / 1663 m® =17.57 kg/m’
Zemin =20662 kg / 8166 m® =2.53 kg/m’

Toplam =134779 kg / 19564 m*=6.89 kg/m’



SONUCLAR VE ONERILER

Buraya kadar gergeklestirilen tiim aragtirmalar Jgﬁstermistir ki, bir yapinin dogru bir
bigimde boyutlandiriimasmda, segilecek eksenel sistem ve uygulanacak hesap yontemi
fizerine yapilacak ayrmtih bir ¢ahsma yapmmn en uygun ve ekonomik bigimde
boyutlandirilmasmm saglayacaktir. Sonug olarak sdylenebilir ki, bir miihendisin tastyic1
sisteme ait hesaplarmm dogrulugu kadar, bu sistemi belirlerken yapacag: 6n
aragtirmalar (farkh eksenel sistemlere ve gesiti hesap yontemlerine gore yapinin
giivenlik ve malzeme gideri agisindan ekonomi aragtirmalari) da Snemlidir.

Bu sanayi yapismmn ¢elik konstriiksiyon olarak boyutlandirimasinda alternatif olarak
sunulan bir ¢ok eksenel sistem igerisinden, yapilan aragtirmalar sonunda 5.50-8.00
m.’lik eksenel sistem tercih edilmistir ve uygulanacak hesap yontemi olarak da dSseme
etkisinin hesaba katildif1 yalin karma kirisler (kompozit kiris) i¢in plastik hesaba gore
¢Oziim uygun gorilmiigtiir. Hesap yontemi ve eksenel sistem iizerine yapilan bu
aragtirmalarda dikkate alinan, sistemin giivenlik ve ekonomi kogullandir. Son bdliimde
aragttma sonuglarma dayanamilarak olugturulan tastyici sistemin boyutlamas:
yapilmigtir. Ayrica bu bSHimiin sonuna metraj bilgileri metrekareye ve metrekiipe
diisen agirhklar da verilmek tizere ilave edilmislerdir.



[1]

[2]

[3]

[4]

[5]
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EKLER

Bu boliimde projelendirilmesi gergeklestirilen sanayi yapisina ait kat planlari ve kolon
aplikasyon plam diizenlenmisgtir.

EK A’da kiris hesaplarma ait sonuglara dayanan dégeme ve tagiyic: kiris boyutlan plan
lizerinde belirtilmigtir. Ayrica stabilite baflantilann da bu ¢izimler {izerinde
gOsterilmigtir. Bir, iki ve figlincti katlara ait ¢izimler bu bdliimde yer almaktadir.

EK B’de ¢ati elemanlarmin (makaslar, agiklar, stabilite baglantilar1) cizimleri
bulunmaktadir.

EK C’de kolon boyutlarmin ve yerlesimlerinin gdsterildigi kolon aplikasyon plam
bulunmaktadr,

Cizimler bilgisayar destekli tasarm programi (CAD) Nemetsheck Cad Systems Allplan

700 ile gerceklestirilmigtir. Olgtiler milimetre olarak verilmis ve ¢izim bilyliklikleri A3
kagitina siacak sekilde ayarlanmstir.
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Sekil B.1. Cat: Kati Plan1
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Sekil C.1. Kolon Aplikasyon Plam




OZGECMIS

Deniz OZERGUL 1971 yiinda Mersin’de dogmugstur. Ilk &grenimini Izmir
Mustafa Urcan ilkokulu’nda, orta ve lise egitimini Izmir Bornova Anadolu Lisesinde
yapmustrr. 1989 yihnda D.E.U. Denizli Mith Fak. yliksek &grenime baslamis ve 1993
yihnda {iniversiteden mezun olmustur. Aym yil I.T.U. Fen Bilimleri Enstitiisti Yap:
Programinda yiiksek lisans egitimine baglarmgtir.



