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TESEKKUR

Caliymamun tasan agamasindan baglayarak sonuglamincaya kadar her kademede
bilgi ve tecritbesiyle yol gosteren saym hocam ProfDr.A.Zafer OZTURK’e ve
yetismemde biiytik emekleri bulunan diger hocalanima en kalbi giikran ve saygilanm arz

ederim.

Calismamin dlkeme, bana oldugu gibi diger arkadaglanma da faydali olmasim

dilerim.

Sahin SOZEN



OZET

Bu ¢alisma Yildiz Teknik Universitesi Ingaat Miihendisligi Anabilim dali, Yapi
Bilim dali’nda YUKSEK LISANS tezi olarak hazirlanmistir.Caligmamda aym fiziksel
ortamda oldugu ve ayni fiziksel etkilere maruz kaldig1 varsayilan biri dolu gévdeli,digeri
kafes sistem iki farkli yapimn ekonomiklik yoniinden birbiriyle karsilastirilmas:
yapilmustir.

Bunun i¢in, @i¢ boliimden olugan ¢aligmamin birinci ve ikinci boliimlerinde
yapilarin maruz kaldiklan yiikler ayri ayr1 hesaplanmig, ve bu ytikler altinda agiklig: ve
yiiksekligi ayr1 ayr de@isen sistemlerin, bilgisayar programi yardimiyla statik analizi
yapumistir Elde edilen sonuglar degerlendirildikten sonra, sistemi olugturan elemanlar
boyutlandiritmigtir. Agiklig1 ve yiiksekligi degisen her yapi igin gubuklarin toplam
agirliklar hesaplanmus, ve agsik ve stabilite baglantilar agirliklar da ilave edilerek her
1m”’ye diigen celik agirlii tesbit edilmis ve tablolastirnlmigtir. Tablolagtirilan bu
degerler {igiincii ve son boliim olan sonug béliimiinde ele alinarak irdelenmistir.

Ayrica sonu¢ bolimiinde ¢oziim yodntemleriyle alakali bazi tesbitlere yer

verilmigtir.
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SUMMARY

A SURVEY,ABOUT AN INVESTIGATION OF A SUITABLE FORM
FOR STEEL FRAMES

This study is prepared as a high level degree thesis in department of civil
engineering on the branch of construction science at Yildiz Technical University.

In my study,two different structures that one of them is full-filled carcass,and the other
is frame system which are supposed to be exposed in the same physical effects and in
the same physical atmosphere are compared each other in economical way.

For this,in the first and second section of my study which is formed in three
section, the loads on the structures are calculated one by one and the structures under
these loads whose length and height are changing differently are calculated by the help
of computer programme.The elements which are formed the system are sized after
realizing the results.For every structure,which has a changing length and height, the total
weight of bars is calculated and by adding the weight of purlin and stable connections,
the total steel weight is stablized and tabulated for every meters square.This tabulated
values are examined in the third and final section.

On the other hand, in the conclusion section, some appreciation about solution

method are given.



1.0 GIRIS

Calismamda agikliklar1 10 m’den 30 m’ye ve yiikseklikleri 6 m’den 16 m’ye
kadar ayr ayr degisen iki farkli sisteme sahip yapiy1 boyutlandirdim.

Boyutlandirilan yapilardan birisi dolu gévdeli, digeri hadde profili kolonlar
lizerine oturan kafes sistemdir. Caliymamda her iki yap1 grubu igin de 6nce yiiksekligi
sabit tutup agiklig1 10 m’den 30 m’ye kadar her ¢6ziim igin 5’er metre arttirdim. Daha
sonra agiklig1 10 m olarak sabit tutup yiiksekligi 6 m’den 16 m’ye kadar her ¢dziim igin
2’ser metre arttirdim. Aym seyi, agiklifi 20 m’de sabit tutup, yiiksekligi degistirerek
yaptim. Boylece her yap1 grubu igin 15 adet olmak iizere toplam 30 farkli ¢6ziim ve
boyutlandirma yaptim.

Boyutlandirmada amag¢ ekonomiklik yoniinden her iki yapiy1 karsilagtirmaktir.
Gayet kolay anlagilacagi lizere, bu kargilagtirmada sadece ¢elik malzeme sarfiyat:
dikkate alinmus, ekonomikligi etkileyen diger faktérler goz ardi edilmistir. Buradan
hareketle, yapilarin her ikisi i¢in de aym fiziksel ortam ve etkilerin gegerli oldugu
kabulii bastan yapimustir. Yine malzeme sarfiyati hesabinda, asik ve stabilite
baglantilar1 agirliklar, ¢ubuk agirliklar toplamimin % 20’si olarak yaklasik hesap
edilmigtir. Her bir yap1 igin agirliklar toplami ayn ayn hesap edildikten sonra, birim
alana diisen celik miktart ton olarak tesbit edilmistir. Tablolastinlan bu degerler,
¢alismanin sonu¢ béliimiinde agiklit ve yiksekligi aym her yap: igin birer birer ele
alinmus, ve ¢aligmanin asil amaci olan ekonomiklik karsilastirilmas: yapilmastir. Burada
ekonomiklik karsilagtirmasinin  sadece malzeme sarfiyatimin  dikkate alinarak
yapildigini, ve bir yap: sistemi igin ekonomik veya gayn ekonomik hiikkmiiniin buna
gore verildigini tekrarlamakta fayda vardir. Bu anlamda, malzeme sarfiyatimn
ekonomikligi etkileyen onemli faktorlerden sadece biri oldugunu, ve burada anilmayan
bigok unsurun ekonomikligi Snemli derecede etkileyebilecek oldugunu unutmamak
gere;kir.

Yapilarin statik analizinde, yapilann zati agirliklar, kar yiikleri ve riizgar yiikleri

esas alinmis olup, bu yiikler yardimiyla, zati yiik, kar yiikii, yarim kar yiiki, riizgar
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soldan ve riizgar sagdan yiiklemelerinden olusan bes farkli yiikleme yapilmus ve bu
yiklemeler altinda yapilarin statik analizi SAP90 paket programi yardimiyla yapilmisgtir.
Elde edilen statik sonuglar tablolagtinlmig ve her bir elemanin boyutlandirilmas: igin
kullanilacak  i¢  kuvvet degerleri tesbit edilmistir. Yapi elemanlarinin
boyutlandirilmasinda, egilme ve basinca c¢alisanlarnin egilmeli burkulma hesab:
TS648°de gosterilen yolla yapilmig, DIN 4114’de gosterilen yolla kontrol edilmistir.
Sonu¢ boéltimiinde farkli standartlarda yer alan bu iki yontem hakkinda bir takim

kargilagtirmalar yapilmustir.



1.1.COZUM A1
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Tablo 1.1.
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)

1 0.00 0.00

2 0.00 6.00

3 5.00 7.34

4 10.00 6.00

5 10.00 0.00

1.1.1. SISTEME ETKIYEN YUKLER
1.1.1.1. 0Z AGIRLIK

Cat1 ortiisii Ytong + iki kat bitiimlii mukavva
Ytong 6z agirlifil «..ceeveeeeveeeceeneeeeeeieeeeeenne 63 kg/m2 (Cat1 Diizlemi)
Bitlimli mukavva 6z agirhigi .........ccceveeveneeeee. 24 kg/m2 (Cat1 Dlizlemi)
87 kg/m*> (Cat1 Diizlemi)
Cat1 diizlemindeki yiikler yataya indirgenirse;



g 87 _ 2 .
= = =90.069 kg/m” (Yatay Diizlemde
811 T Goals gt = Jos9 &M g/m” (Yatay )
ASIK ABITIFT covoeeveeeeeeecterceec e 9 kg/m2 (Yatay Diuizlemde)
Stabilite Baglantilart ...........ccoooeevereevernrrennees 3kg/m®  (Yatay Diizlemde)
Cergeve OZ aBIrlIB1 c..oveeenerrevnenreenereeieeencniee 30 kg/m* (Yatay Diizlemde)
gr, = 42 kg/m* (Yatay Diizlemde)
TOPIAIM G1 FUK «veooveeveeeeeeeseeseeeeeereeeeeeeeseessessseeeens gr = 132.069 kg/m*
Cerceve araliginin 6 m oldugu dikkat alinarak hesaplanan bu yiik ¢izgisel yayil yiike
doniigtiiriiltirse;
gr=132.069x% 6 gr =792.414 kg/m gr=0.792 t/m

1.1.1.2. KAR YUKU : o = 15° < 30° oldugundan kar yiikii Py, = P\ olarak hesaba
girecek ve bu yiik ¢att alanimizin plandaki diizgiin yayih yiikii olarak dikkate
alinacaktir. Denizden yiikselti 600 m ve kar bslgesi 111 i¢in, TS 498 Cizelge 11°den
Py, = 80 kg/m’
makas aralif1 6 m igin ¢izgisel yayili yiike doniistiiriiliirse;
P, =80 x6=480kg/m P, =0.480 t/m

1.1.1.3. RUZGAR YUKU : TS 498 Sekil 1’den

q=50 kg/m2

q,=0.8x 50" q, =40 kg/m’

4= (1.2 xSina - 0.4) x 50 x q, =-4.471 kg/m’
43 =04x50 g3 =20 kg/m’

qu=04x50 q,=20kg/m’

Sekil 1.2

Makas aralif1 6 m igin bu yiikler gizgisel yayii yiike déniigtiiriiliirse;



q;=40x6
q, =-4.471x6
Q3 =20 x6
qs =20 x6

1.1.2 STATIK COZUM iCIN SAP 90 VERISI

COZUM A-1
SYSTEM
L=5

JOINTS

1 X=0 Y=0Z=0

2 X=0 Y=0Z=6

3 X=5Y=027=7.34
4 X=10 Y=0Z=6
5X=10 Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=0,1,0,1,0,1 ...
4 R=0,1,0,1,0,1
5 R=1,1,1,1,0,1

FRAME
NM=1 NL=10
1 A=0.69 1=0.098E-3

1 WG=0,0,-0.79236 :ZATI

q; =240 kg/m
q, = 26.826 kg/m
q; = 120 kg/m
qs = 120 kg/m

q; =0.240 t/m
g, =0.026 t/m
q; =0.120 /m
qs =0.120 /m



2 WG=0,0,-0.48 :KAR

3 WG=0.24,0,0 :RUZGAR SOLDAN
4 WL=0,0.02682,0 :RUZGAR SOLDAN
5 WL=0,0.12,0 :RUZGAR SOLDAN
6 WG=0.12,0,0 :RUZGAR SOLDAN

7 WG=-0.24,0,0 :RUZGAR SAGDAN
8 WL=0,0.02682,0 :RUZGAR SAGDAN
9 WL=0,0.12,0 :RUZGAR SAGDAN
10 WG=-0.12,0,0 :RUZGAR SAGDAN
112 M=1LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0NSL=1,2,4,9,2

33 4M=1 LP=2,0 NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.1.3 STATIK COZUM SONUCLARI

COZUM A-1
FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT
1

I -3.96
.0 J7 .00
6.0 g7 4.63

2 240

0 47 .00



6.0 47 280
31
0 -1.13 .00
4.7 00 -2.67
6.0 31 247

-1.05
.0 90 .00
6.0 A8 3.26
-1.80

.0 23 .00
6.0 23 140

1126
0 363 463
49 00 -427
52 20 -4.24
.76
0 220 280
49 00 -2.59
52 12 257
.22
0 38 247
52 52 -13
_45
0 -97 326
52 -34  -13
_38

o

-1.68 1.40
3.7 00  -1.74



52 .64 -129
-1.26
0 =20 -424
3 .00 427
52 3.63 4.63
=76
0 -12 257
3 .00 -2.59
52 220 2.80
-45
0 34  -13
52 97 326
-22
0 =52 -3
52 =38 247
-38
0 52 -129
52 .52 140
-3.96
0 =77 463
60 =77 .00
-2.40
0 -47 280
60 -47 .00
-1.05
0 -18 326
60 -90 .00



4 31
.0 =31 247
1.3 00 -2.67
6.0 1.13 .00

5 -.60

o

-23 1.40

Tablo 1.2
NOKTA | OZ AGIRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN -
NO M(tm) N(@) [Mtm) [N@® | Mim) N(@® |M{tm) |N( |M@m) [N® |Mtm) [N [ Mm) [N
1 0.00 3.96 | 0.00 1.80 | 0.00 240 | 0.00 031 [0.00 |1.05 [0.00 636 |0.00 |74l
4.63 3.96 | 1.40 1.80 |2.80 2.40 1?22'77 031 [326 [1.05 [7.89 636 [1069 [7.41
3 4.63 1.26 | 1.40 0.38" | 2.80 076 |247 022 326 [045 [7.89 2.02 | 1069 |247
4 427 126 | 1.74 038 [259 0.76 |0.13 022 |0.13 |045 |6.83 2.02 | 683 247
M=4.24 M=129 M=2.57 M=6.81 M=6.94
5 424 1.26 | 1.29 038 |2.57 076 |0.13 045 |0.13 [022 [6.81 202 | 694 [247
6 427 1.26 | 1.40 038 [259 0.76 |3.26 045 [247 [022 [7.89 2.02 | 6386 247
M=4.63 M=2.80 M=10.7
7 4.63 3.96 | 1.40 060 [280 2.40 3.26 1.05 ;672 4 0.31 |[7.89 636 | 10.69 |7.41
(2.4
8 0.00 306 | 0.00 0.60 |0.00 240 | 0.00 1.05 |0.00 |[031 [0.00 636 | 000 |74l

M Agiklikta maximum moment

1.1.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI

1.1.4.1. 1 Nolu Eleman (Kolon)

N
M
M=78%tm N=6.36t (Basing)
_ 2 600

Lix =2 x £=2 x 600 = 1200em fk},:-i Zky=—2—=300cm
g y -y yonii burkulmasinda kolonun ortasindan tutuldugu
o varsayilmagtir.
[doj

Secilen 1380 A=107cm® W, =1260 cm’

¥ iy=15cm iy =3.02cm b=149cm d=1.37cmt=2.05cm

Sekil 1.3. S,=h-2 xt S,=382 x2.05=33.9cm
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Elemanin egilmeli burkulma hesabi TS 648’de gosterilen yolla yapilmis olup

DIN 4114’de 6nerilen yolla kontrol edilmistir.

£y 300

l
xx=._kx=@=go xy=___=99,337
ix 15 iy 3.02

Ay =99.337 igin Gpem = 0.7334 t/em®

2
n°xE
cseb=E=-6;3—6=5.9439><10‘2cm2 Ge,:————x~1—
F 107 s, 25

G =1295 t/em’ oy = M _ 78 op =0.626 t/cm’

4o w, 1260
L

d N

r H’=S—x=ﬁ=5.65cm
6 6

- = — IS

Sekil 1.4.

Fp=bxt+H xd=14.9x 2.05+1.37 x 5.65 Fg=38.285cm’

txb H x d’ 2.05 x14.9° 565 x 137
I,p= + Iyg = + I, =756631cm*
12 12 12 12

I f
iyg = B 36631 iyg = 3.84cm S _50 156.25
Fg 38285 I,g 384

6
S degeriile 21T XCe
iyp c

degeri karsilagtinilacak o degeri hesaplanir. Buna

a

6
gore bu deger, —S—— degeri 30x10" xo,

lyp c,

2 o, x(s/i,)?
Cp=|————+"—
13 90x10°xC,

degerinde kiigiik ise;

} x 0, <0.6 xo, formiili ile, bilyik ise
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_10x10%xC,,

cp 5— formiildl ile hesaplanacaktir.
(S/ iy)
6 6

30x107xCp \/30 X107 X175 _ 147001 156.25>147.901
o, 2400
6
Buna gére oy = M =0.719 t/m®
(S/1,)
. . O Cnx0,
Gerilme Kontrolleri + - <10 ve
Tim (1=—2)a,

’

e

9, % g9 formiilleri yardimiyla yapilacaktir. buna gore;
060xc, op

2
Gerilme Kontrolleri 5'923793’3‘:0 +— ggsg a 01(6)226 = 085687 <1
‘ e 22 Sy
1295

59439x 1072 0.626

+ =091212 <1
0.60x2400 0.719
2. Kontrol
A, =80i¢in @=1.67
oC=0 X ﬁ+ 0.9 x M—=L67 X 6;3§+0.9 X 789 0 = 0.662 t/m” < gy,
W w 107 1260

1.1.4.2. 2 Nolu Eleman (Kiris)

e N=2.02t £,,=520cm £, =520cm

Cb=175+UEX(NL)+OBX(%%JZSZ3

MZ 2

C, =175 +105 x (L) 4+ 03x (881
789 789

Sekil 1..5

)2 =287>23 Cb=2.3
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Segilen[320 A=77.7cm* W,=782cm’ iy=127cm i,=267cm
S,=322x1.7=2854cm b=131cm d=1.15cm A, =40.944

Ay = 194.756 Opey = 0.218t/cm> oy, = 0.0256 m® o, =4.944 t/m’
op,=1.0089t/m> H'=475cm Fy=28.133cm*  Iyp=324.70 cm*
iyp = 3.39 cm S/iys = 153.06 op = 0.9480 t/cm®

Gerilme Kontrolleri 0.906436 <1

1.082000 ~ 1
2. Kontrol
2.02 789
Ay =40.94 icin 0, =118 o =118 x —— + 0.9 x —— = 0938 t/cm’ < cem
77.7 782
1.2. COZUM A2
3 .
3 o
=}
5 N
2 4
3
(Vo)
1 S x
T
o 15.00 L
Sekil 1.6
Tablo 1.3.
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 6.00
3 7.50 8.01
4 15.00 6.00
5 15.00 0.00
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1.2.1. SISTEME ETKIYEN YUKLER

Sisteme etkiyen, 6z agirlik, kar ve riizgar yiikleri COZUM A1’de hesaplananlar

ile tamamen aynidir.
1.2.2. STATIK COZUM iCIiN SAP 90 VERISI

COZUM A-2
SYSTEM
L=5

JOINTS

1 X=0Y=0Z=0
2X=0Y=07Z=6

3 X=7.5 Y=027=8.010
4 X=15Y=0Z=6
5X=15Y=0Z7=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME

NM=1 NL=10

1 A=0.69 I=0.098E-3

1 WG=0,0,-0.79236 :ZATI
2 WG=0,0,-0.48 :KAR
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3 WG=0.24,0,0 :RUZGAR SOLDAN
4 WL=0,0.02682,0 :RUZGAR SOLDAN
5 WL=0,0.12,0 :RUZGAR SOLDAN
6 WG=0.12,0,0 :RUZGAR SOLDAN
7 WG=-0.24,0,0 :RUZGAR SAGDAN
8 WL=0,0.02682,0 :RUZGAR SAGDAN
9 WL=0,0.12,0 :RUZGAR SAGDAN
10 WG=-0.12,0,0 :RUZGAR SAGDAN
112 M=1LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0NSL=1,2,4,9,2

334 M=1LP=2,0NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.2.3 STATIK COZUM SONUCLARI

COZUM A-2
FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT
1

I -594
0 1.84 .00
6.0 1.84  11.02

2 -3.60

.0 1.11 .00
6.0 1.11 6.68
3 -.03
0 -1.02 .00
42 .00 -2.16
6.0 42 -1.79



-1.07
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.0 95 .00
6.0 23 3.57
-2.70
.0 .56 .00
6.0 .56 3.34
-2.54
0 526 11.02
7.1 .00 -7.72
7.8 48 -1.57
-1.54
0 -3.19 6.68
7.1 .00 -4.68
7.8 29 -4.59
-.42
.0 08  -1.79
7.8 29 -.37
-.50
.0 -97 3.57
7.8 -.04 -.37
=77
0 246 3.34
5.5 00 -344
7.8 .01 -2.29
-2.54
.0 -48 -1.57
.6 .00 -1.72



7.8 526  11.02
-1.54
.0 -29  -4.59
.6 00 -4.68
7.8 3.19 6.68
-.50
.0 .04 =37
7.8 97 3.57
-42
0 -29 -37
7.8 -08  -1.79
=77
.0 g3 229
7.8 73 3.34
-5.94
0 -1.84 11.02
60 -1.84 .00
-3.60
0 -1.11 6.68
6.0 -1.11 .00
-1.07
.0 -23 3.57
6.0 -95 .00
-.03
0 -42 -1.79
1.8 00 -2.16
6.0 1.02 .00

-.90

16
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.0 -.56 3.34
6.0 -.56 .00
Tablol.4
NOKTA | OZ AGIRLIK | YARIM KAR TAM KAR RUZGAR RUZGAR EY By
. SOLDAN SAGDAN
NO Mm)  [N@ |MEm) [N@ | Mm) [ N@© [M@Em) [N@O |M@m) [N@ |[M(m) [N© [MEm) [NEO
1 0.00 594 | 0.00 3270 | 0.00 360 1000 |003 000 {107 |0.00 954 000 |1061
7 1102 594 | 3.34 370 | 668 360 | 216|003 |3.57 |107 |17.70 954 |2127 | 1061
M=1.79
3 11.02 354 | 334 077 | 668 T34 [1.79 |042 [357 [050 |17.70 | 4.08 |21.27 | 4.38
3 772 354 | 344 077 | 468 154 [037 |042 |037 [030 |i240 |4.08 |124 | 4.58
M=7.57 M=2.29 M=4.59 M=12.06 M=12.5
3 757 254 |2.29 077|459 T54 [037 |050 |037 |04A2 |12.16 | 408 |12.53 |4.58
6 772 354 |34 077 |4.68 T34 357 ]050 | 179 |04z | 1240 308 | 124|458
M=11.02 M=6.68 . M=17.70 M-21.3
7 11.02 504 | 334 090 | 6.68 360 |357 107 |19 |003 |[17.70 | 9.54 [2127 | 106l
] 0.00 5.54 | 0.00 0.90 | 0.00 360 1000 | 1.07 |216 {003 |000 954|000 | 1061
M=0.00

M Agiklikta maximum moment

1.2.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI

1.2.4. 1 Nolu Eleman

N

6.00 m

mm~— T

Sekil 1.7

M=17.70 tm N=9.54t £,=2x 600=1200cm £,=300cm
Secilen 1450 A= 147 cm® W, =2040cm’ i, =17.7 cm
iy=343cm S,=45-2x243 = 40.14cm b=17 cm 1.62 cm
t=2.43 cm A =67.796 A, =87.463  Gpey =0.82299 ticm’
0, =145 oy =6.489795 x107 t/em® o = 1.80359 tem®

o, = 0.86764 tiem® H'=6.69 cm Fp=>52.1478 cm’

i =997.252cm® ip=4373cm Slig =137203 o5=091154 tem’
yB yB vB

Gerilme Kontrolleri 0.917464 <1

2 Kontrol

0.996909 <1

.
.

9.54 1770

cmoxNi09xM 5 =145x 222 + 09 x —— = 0.874 ¥eriio,
A W 141

2040
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1.2.4.2 Nolu Eleman .
£ x=780cm £, =780 cm

ok o N=408% Seg:zilen 1475 A =163 cm’

«1&6*‘“ W, =2380 cm’ i, =18.6 cm iy =3.60cm
‘ ‘ S, =47.52x2.56 S,=42.38cm
b=178cm d=1.71cm t=2.56 cm
Ag=41.935 %, =216.66

Opem = 0.1761 t/cm

Gep = 2.5030674 x 102 t/ cm® &, =4.714017 em® oy, = 0.74369 t/em”

H'=7.063 cm Fp=57.646 cm® Lp = 1206.09 cm® iyz=4.574cm Sfiys =170.525
o = 0.7909 t/cm®

Gerilme Kontrolleri 0.70503 <1
0.95764 <1

2. Kontrol :

Ay =41.93 42 i¢in 0, =1.19 c=119 x %%8 + 09 x % = 0.69%t w0,

1.3. COZUM A3

- 20.00

A

Sekil 1.9
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Tablo 1.5

DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 0.00
3 10.00 8.68
4 20.00 6.00
5 20.00 0.00

1.3.1. SISTEME ETKIYEN YUKLER

Sisteme etkiyen 6z agirlik ve kar yiikii COZUM A1’de hesaplananlar ile

tamamen aynidir.

1.3.1.1 RUZGAR YUKU
Q@ q3

q; = 0.8 x 50 =40 kg/m® q; =0.24 t/m
qp = -7.153 kg/m®
43 = 0.4 x 80 =32 kg/m” g3 =0.192 Um
q 94 q4=0.4x50=20 kg/m2 q4=0.12t/m

Sekil 1.10

1.3.2 STATIK COZUM ICIN SAP90 VERISI
COZUM A-3

SYSTEM
=5

JOINTS
1 X=0 Y=0 Z=0
2 X=0 Y=0Z=6

q, =0.0428 t/m
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3 X=10 Y=0 Z=8.679
4 X=20 Y=0 Z=6
5 X=20 Y=0 Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME

NM=1 NL=10

1 A=0.69 1=0.098E-3

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.24,0,0 :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN
5 WL=0,0.192,0 :RUZGAR SOLDAN
6 WG=0.12,0,0 :RUZGAR SOLDAN
7 WG=-0.24,0,0 :RUZGAR SAGDAN
8 WL=0,0.04288,0 :RUZGAR SAGDAN
9 WL=0,0.24,0 ‘RUZGAR SAGDAN
10 WG=-0.12,0,0 :RUZGAR SAGDAN
112 M=1LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0 NSL=1,2,4,9,2
334M=1LP=2,0 NSL=1,2,5,8,6

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0
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1.3.3 STATIK COZUM SONUCLARI

COZUM A-3
FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT

1 -792
.0 3.30 .00
6.0 330 19.80

2 -4.80
.0 2.00 .00
6.0 2.00 11.99

3 -62

2.6 .00 -.79
6.0 .83 .63
4 -2.04
.0 1.18 .00
6.0 46 491
5 -3.60
.0 1.00 .00
6.0 1.00 6.00

2
1 421
0 -6.80 19.80
9.2 00 -11.47
10.4 .85 -10.98
2 -2.55

0 412 1199
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9.2 00 -6.95
10.4 52 -6.65

3 -96
.0 -39 .63
9.1 00 -1.14
10.4 05  -1.10

4 -97
.0 -1.85 491
7.7 00 222
10.4 .64 -1.38

5 -1.28
0 322 6.00
7.2 00 -5.57
10.4 142  -332

1 421
0 -85 -10.98
1.2 00 -11.47
10.4 6.80 19.80

2 -2.55
.0 -52 -6.65
1.2 00  -6.95
10.4 412 1199

3 -86
.0 -43  -1.10
2.2 .00 -1.59
10.4 1.56 4.71

4 -1.16
.0 07  -1.38
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10.4 Sl 1.59
5 -1.28
.0 .90 -3.32
10.4 .90 6.00
4
1 -792
.0 -3.30 19.80
6.0 -3.30 .00
2 -4.80
.0 -2.00 11.99
6.0 -2.00 .00
3 -1.72
.0 -43 471
6.0 -1.15 .00
4 -79
.0 -.99 1.59
4.1 .00 -43
6.0 45 .00
5 -1.20
.0 -1.00 6.00
6.0 -1.00 .00
Tablo 1.6
NOKTA | OZAGIRLIK | YARIMKAR | TAMKAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN
NO M(tm) N(©® | M(tm) |N() | M(tm) N@) |M@m) [N@ |Mim) [N@® |Mim) [N@® |Mm) [N@®
1 0.00 7.92 | 0.00 360 |0.00 480 000 [062 ]0.00 |2.04 |0.00 12.72 [ 0.00 | 14.76
2 19.80 792 | 6.00 360 | 11.99 480 | 0.79 0.62 | 491 |097 |31.79 12.72 | 36.70 | 14.76
M=0.63
3 19.80 421 | 6.00 128 | 1199 255 {063 096 |491 [097 [31.79 6.76 {3670 |71.73
4 1147 421 |5.57 128 | 695 2.55 114 096 |22 097 | 1842 6.76 | 206 | 1.13
M=10.98 M=3.32 M=6.65 M=1.10 M=1.38 M=1763 M=19.0
5 10.98 321 | 332 128 | 565 2.55 110|086 |138 |1.16 |17.63 6.76 | 1901 |7.73
6 1147 421 | 6.00 128 | 695 2.55 1.59  |0.86 |1.59 |1.16 | 1842 6.76 | 20.0 773
M=19.80 M=11.99 M=4.71 M=31.79 M=36.5
7 19.80 792 | 6.00 120 |11.99 480 |471 172|159 |0.79 |31.719 12.72 | 36,50 | 1476
3 0.00 7.92 | 0.00 120 |0.00 280 | 0.00 172 043 | 079 |0.00 1272 000 | 1476
M=.000

M Agiklikta maximum moment
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1.3.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI
1.3.4.1 1 Nolu Eleman

Lk =1200cm £y, =300 cm
N M=31.79tm N=12.72t Segilen I550
M A=212cm’ Wy=3610cm’ i =2l.6cm i, =4.02cm

S4=55-2x3 =49cm b=20cm d=19cm t=3.0cm
Ay =55.55 Ay =74.626 Gpey =0.9355 tfem’

6,00 m

Gep = 0.06 /em® G =2.685t/cm® o}, = 0.880609t/cm’

H'=8.166cm Fp=755168 cm’  iyg =2004 x 667 cm"®

—F
e iyg=5.152cm i =116.453 oy =1.10404 t/cm’

Sekil 1.11

Gerilme Kontrolleri 0.75760 <1

0.83928 <1
2. Kontrol
y 12.72 3179 ,
A=55.5—>56 igin 0,=1.320=1.32x + 0.9 x 0 =0.8717 t/em" <Gy
3610
1.3.4.2 2 Nolu Eleman:
3@9‘ o {1 ,6’5’““ Cb=2.42 Cb=2.3 {},=1040cm / ky=1040cm

‘g Secilen HE - A 450 A =178 cm®

W, =2900 cm’ i =18.9 cm i, =7.29 cm
S, =44-2x2.1=39.8cm b=30cm
Sekil 1.12 d=1.15 cm t=2.1 A,=55.026 A, =142.66

Ohey=0.4054 t/em® G¢y=3.79775x10 t/em’
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Gy =2.73786 tlem? ©,=1.0962cm®>  H =6.6333 cm Fp=70.628 cm*

i,5=4725.84 cm® Ly =8.179 em Sfiyp =127.14 o= 1.1502 tlem’

Gerilme Kontrolleri 0.915172 <1
097943 <1

2. Kontrol.

6.16
Ay =55.026— 56 igin 0, =1.32 6 = 1.32x 7

1.4 COZUM A4

+09 x

3179

2900

o = 1.0321 t/cm <Gy,

25.00
Sekil 113
Tablo 1.7
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 6.00
3 12.50 6.35
4 25.00 6.00
5 25.00 0.00

1.4.1. SISTEME ETKIYEN YUKLER

Sisteme etkiyen yiikler COZUM A3’de haesaplananlar ile tamamen aymdir.
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1.4.2. STATIK COZUM iCIN SAP90 VERISI
COZUM A-4

SYSTEM

L=5

JOINTS

1 X=0 Y=0Z=0

2 X=0Y=0Z=6

3 X=12.5 Y=02-9.35
4 X=25Y=0Z7Z=6

5 X=25 Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=(,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME

NM=1 NL=10

1 A=0.69 I=0.098E-3

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.24,0,0 :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN
5 WL=0,0.192,0 ‘RUZGAR SOLDAN
6 WG=0.12,0,0 :RUZGAR SOLDAN
7 WG=-0.24,0,0 :RUZGAR SAGDAN
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8 WL=0,0.04288,0 :RUZGAR SAGDAN
9 WL=0,0.192,0 :RUZGAR SAGDAN
10 WG=-0.12,0,0 :RUZGAR SAGDAN
112 M=1LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0NSL=1,2,4,9,2

334 M=1 LP=2,0 NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.4.3 STATIK COZUM SONUCLARI
COZUM A-4
FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT
1

1 -9.90
.0 5.11 .00
6.0 511  30.64

2 -6.00
0 3.09 .00
6.0 3.09 1856

3 -90

0 -32

1.3 .00 -21
6.0 1.12 2.42

4 -2.04
.0 1.34 .00
6.0 .62 5.91
5 -4.50 |
0 1.55 .00



6.0 1.55 9.28
-6.21
0 -824  30.64
11.2 00 -15.34
12.9 132 -14.15
-3.76
.0 -499 1856
11.2 .00 -9.29
12.9 .80 -8.57
-1.32
.0 -.57 2.42
12.9 -02 -142
-1.13
0 -1.81 591
9.4 00 -2.61
12.9 68 -1.42
-1.88
0 -39 9.28
8.8 .00 -8.11
12.9 1.85 -4.29
-6.21
0 -132  -14.15
1.8 00 -15.34
12.9 824  30.64

-3.76

28



.0 -.80 -8.57
1.8 .00 -9.29
12.9 499 18.56
-1.13
.0 -68 -142
3.5 00  -2.61
12.9 1.81 591
-1.32
.0 02 -1.42
12.9 57 242
-1.88
.0 1.05  -4.29
12.9 1.05 9.28
-9.90
0 511 30.64
6.0 -5.11 .00
-6.00
0 -3.09 1856
6.0 -3.09 .00
-2.04
0 -.62 591
6.0 -1.34 .00
-90
0 -L12 242
4.7 .00 -21
6.0 32 .00
-1.50
0 -1.55 9.28

29
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6.0 -1.55 .00

Tablo 1.8
NOKTA | OZ AGRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN
NO M(tm) |N(®) |Mtm) | N(@ | M(tm) N(t) |M(m) [N() |M({m) [N@® [Mim) [N() |M{m) [N(@®)
1 0.00 9.90 0.00 450 | 0.00 6.00 0.00 090 000 |2.04 |0.00 15.90 | 0.00 17.94
2 3064 |9.90 928 450 | 18.56 6.00 &212 - 090 |5.91 204 |49.20 15.90 | 55.11 | 17.94
3 3064 |6.21 9.28 1.88° | 18.56 3.76 2.42 1.32 591 1.13 [49.20 997 |[55.11 |11.29
4 153 6.21 8.11 1.88 [9.29 3.76 142 132 | 261 1.13 |24.64 997 |272 11.29
M=14.1 M=429 M=8.57 M=1.42 M=22.72 M=24.1
5 14.15 | 6.21 429 188 |8.57 3,76 1.42 1.13 142 |[132 | 2272 997 |24.14 |11.29
6 153 6.21 928 1.88 | 9.29 3.76 2.61 1.13 242 | 132 | 2464 997 | 272 11.29
M=30.6 M=18.56 M=5.91 M=49.20 M=5.11
7 30.64 | 9.90 9.28 1.50 | 18.56 6.00 591 204 |242 [090 |49.20 15.90 | 55.11 | 17.94
8 0.00 9.90 0.00 150 [ 0.00 6.00 0.00 2.04 3424) o 0.90 |0.00 15.90 | 0.00 17.94

M Agiklikta maximum moment

1.4.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI

1.4.4.1 1 Nolu Eleman
£1=1200cm £, =300 cm
N M=4920tm N=15.90t Segilen I600
M A=254cm’ W,=4630cm’ iy=234cm i, =430cm

Sy =60-2x3.24 =53.52 cm b=21.5cm d=2.16cm t=3.24cm

A=5128 Ay =69.76 Gpe = 0.9766 t/cm’ 5¢;=0.062598 t/cm’

6.00m

6o =3.1522 t/em® oy =1.06263 t/em® H =8.92 cm

F =88.92 cm” Lp = 2690.852 cm” iyp =5.50 cm

—&  S/i,p=109.074 op=1.1649 tem
Sekil 1.14

Gerilme Kontrolleri 0.85518 <1
0.95568 <1

2 Kontrol.

1590 +09 x 4920

254 6240

Ay =51.28 — 52 igin 0, =1.28 o = 1.28x 6 = 0.7687 t/em’ <Gy,
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1.4.4.2 2 Nolu Eleman .
Cb=2.299 ¢;,=1290cm Kky = 1290 cm

- N=9.97t Sesilen HE-A 700 A=204cm’

LS? 5
W, =6240 cm” i, =28.8 cm iy = 6.84cm

S, =69-2x27=63.6b=30cm

1290

d=145cm t=27cm A,=44.791
Sekil 1.15 Ay = 188.5964  Opey=0.2321t/cm’
Cop = 4.8872x1072 t/em® o o =4.1319 t/em’
oy, = 0.78846 t/cm®  H'=10.6cm
F=96.37 cm® I,p=6077.692 cm®
Ops = 0.39487 t/em® ijg=794cm S/iyg=162.44 op=0.8654 t/cm’

Gerilme kontrolleri 0.60303 <1
1.09449 =~1

2. Kontrol.

997 +09 x 4920
6240

Ay = 44.79 45 igin ©, =1.21 5 =1.21 x

o = 0.7687 t/cm’ < Gy

1.5 COZUM As

[ 30.00 hi

Sekil 116
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Tablo 1.9
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)

1 0.00 0.00

2 0.00 6.00

3 15.00 10.02

4 30.00 6.00

5 30.00 0.00

1.5.1 SISTEME ETKIYEN YUKLER
Sisteme etkiyen yiikler COZUM A3’de hesaplananlar ile tamamen aymdur.

1.5.2. STATIK COZUM ICiN SAP90 VERISI
COZUM A-5

SYSTEM

L=5

JOINTS

1 X=0 Y=07=0

2 X=0 Y=0Z=6

3 X=15Y=0Z7=10.012
4 X=30'Y=02Z=6

5 X=30 Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME
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NM=1 NL=10

1 A=0.69 1=0.098E-3

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.24,0,0 :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN
5 WL=0,0.192,0 :RUZGAR SOLDAN
6 WG=0.12,0,0 :RUZGAR SOLDAN
7 WG=-0.24,0,0 :RUZGAR SAGDAN
8 WL=0,0.042885,0 :RUZGAR SAGDAN
9 WL=0,0.192,0 :RUZGAR SAGDAN
10 WG=-0.12,0,0 :RUZGAR SAGDAN
112 M=1LP=2,0 NSL=0,0,3,10,0

223 M=1 LP=2,0 NSL~=1,2,4,9,2

334 M=1LP=2,0 NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.5.3 STATIK COZUM SONUCLARI

COZUM A-5

FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT

1 -11.89
0 7.21 .00
6.0 721 4329

2 -720



.0 4.37 .00
6.0 437 2622
-1.15
.0 .03 .00
6.0 1.47 4.48
-2.38
.0 1.59 .00
6.0 .87 7.37
-5.40
.0 2.19 .00
6.0 2.19  13.11
-8.51
0 962 43.29
13.0 .00 -19.26
15.5 1.86 -16.91
-5.15
0 583 26.22
13.0 .00 -11.66
15.5 1.13  -10.24
-1.71
0 -73 4.48
15.5 -.06 -1.66
-1.45
0 -2.07 7.37
10.8 00 -3.81
15.5 91  -1.66
-2.58
0 465 1311

34



10.4 00 -11.04
15.5 2.30 -5.12
-8.51
0 -1.86 -16.91
2.5 00 -19.26
15.5 9.62  43.29
-5.15
0  -1.13  -10.24
2.5 00 -11.66
15.5 583  26.22
-1.45
.0 -91  -1.66
4.7 .00 -3.381
15.5 2.07 7.37
-1.71
.0 06  -1.66
15.5 73 4.48
-2.58
.0 1.17  -5.12
15.5 1.17  13.11
-11.89
0 =721 4329
6.0 -7.21 .00
-7.20
0 437 2622
6.0 -437 .00

-2.38

35
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.0 -.87 7.37
6.0 -1.59 .00
4 -1.15
0 -147 4.48
6.0 -.03 .00
5 -1.80
0 219 1311
6.0 -2.19 .00
Tablo 1.10
NOKTA | OZ AGIRLIK | YARIMKAR | TAM KAR RUZGAR RUZGAR | EY EIY
SOLDAN SAGDAN
NO [ Mmm) [N® | Mam) [N@ M) [N@© [ Mem) [N® [ Mm [N® [M@m) [N@© |M@m) [N@©
T 000 _[11.89_ (000 | 540 ]0.00 720 000|115 |0.00 238 |0.00 19.05 [000 | 2147
) 4329 | 1189 | 1301 | 540 (2622 [ 720|448 | 115|737 |238 | 6951 | 10.00 | 7688 | 2147
3 4329 | 851 | 1301 | 258 12622 |5.15 |448 [171_ 737 |145 | 6951 | 1366 [ 7688 | 1537
3 2 |851 |110 |258 | 1166  |515 |166 |171 |38 |145 |392 1366 [347  [1537
M=16.9 M=5.12 M=10.24 M=1.66 M=27.15 M=288
5 65T 851 [5.02 | 258 1024|515 | 166 | 145|166 | 171 2705 | 13.66 | 2881 [1537
6 153|851 | 1301 |258 |1166 [515 |38  [145 458 | 171 |3092 |13.66 347 | 1537
M=43.2 M=26.22 M=7.37 M=60.51 M=76.3
7 4329 | 1189 | 1311 | 180 | 2622|720 | 737 |238  |448 | 1.5 |6951 | 19.09 | 76.88 | 2147
8 000 [11.89 | 000 | 180 |0.00 720 [0.00 238|000 | 115 |0.00 _ [19.09 | 000 |2147

M Acgiklikta maximum moment

1.5.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI

1.5.4.1 1 Nolu Eleman

11

6.00 m

Sekil 1.17

£1=1200cm £, =300 cm

M=69.51tm N=19.09t Segilen HE-A 650

A=242 cm’ W, =5470cm’ i, =269cm i,=6.97cm

S, =6455-2x2.6=588cm b=30cm d=135cmt=2.6cm

Ay =44.609 A, =43.041 Oper = 1.1873 tom’
G, = 7.888429 x107 tlem® &, = 4.16578 t/em”

o, =1.2707 tem® H' =9.8cm Fg=91.23 cm®

I,g = 5852.009 cm* iyp =8.00 cm S/iyp=74.9147

op = 1.39475 t/cm’
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Gerilme Kontrolleri 0.855816 <1

0.965873 <1
2. Kontrol.
. 19.09 6951 5
A= 44.609 — 45 igin ©,=1.21 6 =1.21x + 09 x o =1.2391 t/em” <6
242 5470

1.5.4.2 2 Nolu Eleman

Lyx=1550cm £y, =1550 cm
N=13.66t Segilen HE-B 1000 A=400cm”
W, =12890 cm® i, =40.1 cm iy =6.38cm

Sy=100-2x236 S,=92.8cm

b=30cm d=19cm t=3.6cm
My =38.653 A, =242.946 243
Sekil 1.18 Opem = 0.1404 tVem® oy, = 0.03415 t/ cm®

G =5.5485 t/em® oy, = 0.5392 t/om®
H =15.466 cm Fg = 137.386 cm”
I,p =8108.84 cm® oy, =0.23987 em® ip=7.682cm Sfiyp=201.75
op = 0.5417 t/em®

Gerilme Kontrolleri 0.621961 <1
1.0192 ~1

2. Kontrol.

13.66 £ 09 x 6951

Ay=38.63 -39 i¢in 0,=1.16 o =1.16x
400 5470

o =0.5249 t/em® < Cem
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1.6. COZUM A6
Z
) 0,
0.5 3 < <«
™
15° —
2 ! 4
o
[am]
£ Iod]
N ©
P m
o O
q—
(\J 1 S (\i-
L 10.00 L
1 1
Sekil 119
Tablo 1.11
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 8.00
3 5.00 9.34
4 10.00 8.00
5 10.00 0.00

1.6.1 SISTEME ETKIYEN YUKLER
Riizgar yiikii harig diger yiikler, COZUM A3’de hesaplananlar ile tamamen
aymdur.
1.6.2. STATIK COZUM iCIN SAP90 VERISI
COZUM A-6
SYSTEM
L=5



JOINTS

1 X=0 Y=0Z7Z=0
2X=0Y=0Z7Z=8

3 X=5Y=07Z=9.34
4X=10Y=0Z7=8
5X=10Y=027Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME

NM=1 NL=10

1 A=0.69 1=0.098E-3
1 WG=0,0,-0.79236
2 WG=0,0,-0.48

3 WG=0.24,0,0

4 WL=0,0.04288,0
5 WL=0,0.192,0

6 WG=0.12,0,0

7 WG=-0.24,0,0

8 WL=0,0.04288,0
9 WL=0,0.192,0

10 WG=-0.12,0,0

39

:ZATI

:KAR

:RUZGAR SOLDAN
:RUZGAR SOLDAN
:RUZGAR SOLDAN
‘RUZGAR SOLDAN
:RUZGAR SAGDAN
:RUZGAR SAGDAN
‘RUZGAR SAGDAN
:RUZGAR SAGDAN

112 M=1LP=2,0 NSL=0,0,3,10,0
223 M=1LP=2,0NSL=1,2,4,9,2
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334M=1LP=2,0 NSL=1,2,5,8,0
4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.6.3 STATIK COZUM SONUCLARI

COZUM A-6

FRAME ELEMENT FORCES

ELTLOAD AXIAL DIST
IDCOND FORCE ENDI

1

1-2 PLANE
SHEAR MOMENT

1 -3.96
0 54 .00
8.0 54 431
2 240
0 33 .00
8.0 33 2.61
3 .58
.0 -1.50 .00
6.2 00 -4.68
8.0 42 -430
4 -1.75
.0 1.18 .00
8.0 22 5.62
5 -1.80
.0 .16 .00
8.0 16 1.31
2
1 -1.03
.0 -3.69 431
5.0 .00 -4.88



52 d4 487
-.63
0 -223 2.61
5.0 00 -2.96
52 08  -2.95
-26
.0 .67  -4.30
52 .89 -28
-.67
0 -1.64 5.62
52 -.64 -28
-31
0  -1.70 1.31
3.8 00 -1.91
52 62 -148
-1.03
.0 -14  -4.87
2 .00 -4.88
52 3.69 431
-.63
.0 -08  -2.95
2 00  -2.96
52 2.23 2.61
-.67
0 .64 -28
5.2 1.64 5.62
-.26
.0 -.89 -28

41
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5.2 -.67 -4.30
5 -31
.0 .54 -1.48
52 .54 1.31
4
1 -3.96
.0 -.54 4.31
8.0 -.54
2 240
.0 -33 2.61
8.0 =33
3 -1.75
.0 =22 5.62
8.0 -1.18 .00
4 .58
.0 -42 -4.30
1.8 .00 -4.68
8.0 1.50 .00
5 -.60
.0 -.16 1.31
8.0 -.16 .00
Tablo 1.12
NOKTA | OZ AGIRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
. SOLDA SAGDA
NO M{tm) [N(@) [M(m) |[N@® [Mim) [N@® |Mim) |N{) |M(m) [N@ |MEm) |N@© | M@m) | N@©
1 0.00 3.96 0.00 1.80 0.00 2.40 0.00 0.58 0.00 1.75 | 0.00 6.36 | 0.00 8.11
2 431 3.96 1.31 1.80 2.61 240 4.6 0.58 5.62 1.75 | 993 6.36 12.54 8.11
M=430
3 4.31 1.03 131 0.31 2.61 0.63 4.30 0.26 5.62 0.67 {993 1.70 12.54 2.33
4 4.88 1.03 191 0.31 296 0.63 0.28 0.26 0.28 0.67 | 7.84 1.70 |7.84 2.33
M=4.87 M=1.48 M=295 M=7.82 M=8.10
5 4.87 1.03 143 0.31 295 0.63 0.28 0.67 0.28 0.26 | 7.82 1.70 |8.10 233
6 4.88 1.03 1.31 0.31 2.96 0.63 5.62 0.67 4.30 026 993 1.70 [ 784 233
M=431 M=2.61 M=12.5
7 431 3.96 1.31 0.60 2.61 240 5.62 175 4.30 0.58 [9.93 6.36 |12.54 8.11
8 0.00 3.96 0.00 0.60 0.00 2.40 0.00 1.75 4.6 0.58 | 0.00 6.36 |0.00 8.11
M=0.0

M Agiklikta maximum moment
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1.6.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI

1.6.4.1 1 Nolu Eleman
fix=1600cm £y, =800 cm
N M=993tm N=6.36t Secilen 1450
M A=147 cm® W, =2040cm’ i,=17.7cm i,=343cm

Sy=45-2x2.43=40.14cm b=17cm d=1.62cm t=2.43cm
A =90.395 Ay =116.618 Gpey, =0.5970 t/cm”
Gep = 432653 x 102 tem® o, = 1.01452 t/em®

8.00 m

op = 0.48676 t/em® H =6.69 cm Fg=52.14 cm®
msm—+  L;5=997.25 cm® iyjp=437cm S/i;p=82.93 o= 0.5229 t/cm’

Sekil 1.20

Gerilme Kontrolleri 0.898962 <1

0.960921 <1
2. Kontrol.
. 636 993 5
Ay =90.395-91 igin 0,=1.77 o = 1.77x + 0.9 x o =0.5146 t/em” < o,
147 2040

1.6.4.2 2 Nolu Eleman .
Cp=2.762 Cp=23 £,,=520cm ¢ ky=5200m

QI 4 8L0 N=1.70 t Segilen 1340 A=86.7 cm” W,=923cm’

iy =13.5 em i;=2.80cm S, = 34-2 x1.83

S,=30.34 cm b=13.7 cm d=1.22 cm t=1.83cm
Sekil 1.21 - Ax = 38.5181,=185.714 Gper= 0.2396 t/em’
52 0ep=1.960784x10> t/em®’ o, =5.5874t/cm”
op=1.07583 tlem® H' =5.056 cm

Fp=31.240cm’ Lp=392.896cm® ijp=3.546 cm S/iyp=146.629 c5=1.0017 tfem’
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Gerilme Kontrolleri 0.805116 <1

1.08759 =1
2. Kontrol.
. 1.70 993 5
A, =38.518 -39 i¢inw,=1.16 o = 1.16x +09 X — 6=0.9910 t/em" < Ggp,
86.7 23
1.7 COZUM A7
0
o1 98 P R
lag) <+
™
£ o 7
gl * o
ad n
q-
m &
™ AN
o) 3
3
=
N o
P u
(@]
=
&+
o=l 5|5 "
2/ -
L 10.00 1
1T 1
Sekil 1.22
Tablo 1.13
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 00 0.00
2 0.00 10.00
3 5.00 11.34
4 10.00 10.00
5 10.00 0.00
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1.7.1 SISTEME ETKIYEN YUKLER
Sisteme etkiyen yiikler, riizgar yiikleri haric COZUM A3 ‘de hesaplananlar ile
tamamen aymdir.
1.7.2. STATIK COZUM iCiIN SAP90 VERISI
COZUM A-7
SYSTEM
L=5

JOINTS

1 X=0 Y=0Z=0
2X=0Y=0Z=10
3X=5Y=07~=11.34
4 X=10 Y=0Z=10
5X=10Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME

NM=1 NL=10

1 A=0.69 1=0.098E-3

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.384,0,0 :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN
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5 WL=0,0.192,0 :RUZGAR SOLDAN
6 WG=0.192,0,0 :RUZGAR SOLDAN
7 WG=-0.384,0,0 :RUZGAR SAGDAN
8 WL=0,0.04288,0 :RUZGAR SAGDAN
9 WL=0,0.192,0 :RUZGAR SAGDAN
10 WG=-0.192,0,0 :RUZGAR SAGDAN
112M=1LP=2,0 NSL=6,0,3,10,0

223 M=1LP=2,0 NSL=1,2,4,9,2

334 M=1LP=2,0 NSL=1,2,5,8,0

445 M=1 LP=2,0 NSL=0,0,6,7,0

1.7.3 STATIK COZUM SONUCLARI

COZUM A-7

FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT

1 -3.96

10.0 40 4.01
2 240

100 24 243
3 227
0 318 .00
8.3 00 -13.16
100 .66 -12.59
4 344



.0 2.38 .00

10.0 46 1421
-1.80

0 A2 .00

10.0 12 1.22
-.90

0 372 4.01

5.0 00 -536

5.2 Jd0 =536
-.55

0 -2.26 2.43

5.0 00  -3.25

5.2 06  -3.24
-.05

.0 236 -12.59

5.2 2.58 20
-1.34

0 320 1421

52 221 20
-27

0 -1.71 1.22

3.8 .00 -2.04

5.2 61 -1.62
-.90

.0 -10  -5.36

1 00 -536

5.2 3.72 4.01

47
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-.55
0 -06 -324
1 00 325
52 226 243
-1.34
0 221 20
52 320 1421
-.05
0 258 20
52 236 -12.59
-27
0 55 -1.62
52 55 122
-3.96
0 -40 401
100 -40 00
-2.40
0 =24 243
100  -24
-3.44
0 -46 1421
100 238 .00
227
0 -66 -12.59
1.7 00 -13.16
100  3.18 .00
-.60
0 -12 122
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10.0 -12 .00

Tablo 1.14
NOKTA | OZ AGIRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN
NO M(tm) | N(t) M(m) [N(@®) M(tm) N (t) M(tm) | N (1) M(tm) | N(t) | M(tm) N@® | M@m) | N(@®)
1 0.00 3.96 0.00 1.80 0.00 2.40 0.00 2.27 0.00 344 10.00 740 ]0.00 9.8
2 4.01 3.96 1.22 1.80 243 2.40 13.1 227 1421 344 | 858 740 |73 98
M=12.53 M=18.22 M=20.6
3 4,01 0.90 1.22 0.27 243 0.55 12.59 0.05 14.21 1.34 | 1822 224 |73 2.79
M=20.6
4 5.36 0.90 2.04 0.27 3.25 0.55 0.20 0.05 0.20 1.34 | 861 2.24 |86l 2.79
M=5.36 M=1.62 M=3.24 M=8.6 M=8.40
5 5.36 0.90 1.62 0.27 324 0.55 0.20 1.34 0.20 0.05 |9.60 224 |8.40 2.79
6 4.01 0.90 1.22 0.27 3.25 0.55 14.21 1.34 1259 {0.05 | 1822 224 | 736 2.79
M=243 M=8.58 M=20.6
7 4.01 3.96 1.22 0.60 243 2.40 1421 344 1259 224 |18.22 740 173 9.8
M=8.58 M=20.6
8 0.00 396 0.00 0.60 0.00 240 0.00 3.44 13.1 2.27 |0.00 740 | 131 9.8
M=0.00 M=0.00
M Agiklikta maximum moment
1.7.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI
1.7.4.1 1 Nolu Eleman
£x=2000cm £, =333 cm
N M=1822tm N=7.40t Segilen 1600
M A=254cm’® W,=4630cm’ iy=234cm i, =4.30cm
v
Sy =60-2 x3.24 =53.52cm b=21.5cm d=2.16cmt=3.24cm
| Ax=8547 Ay =T7744 Open = 03461 t/cm®
o _ 2 2 _ 2 2
Q Cep =2.91338 x 10” /cm® o =1.134 t/em” o,=0.3935 t/cm
(=]
H =892cm Fy=88927cm” I g=2690.85 cm*
I % {p=55cm Sf,g=181.79 og=0.5295 tlem>
yB « yB . B .

Sekil 1.23

Gerilme Kontrolleri 0.68275 <1
0.76337 <1

2. Kontrol.
740 1822

+ 0.9 x
4 4630

Ay = 85.47— 86 igin ©,=1.70 & = 1.70x o =0.4036 t/em® < G,
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1.7.4.2 2 Nolu Eleman .
Cp=2.313 Cyp=2.3 £;4=520cm £;,=520cm

oA ol N =224t Seqilen 1450 A =132 cm’

Wy =1740cm’ i, =16.7 cm i, =3.30cm
S;,=425-2%x23=379cmb=163cm
d=1.53 cm t=2.3 cm A, =31.137), = 157.57
Opery=1.696x107 t/em® 64;=1.696x10 t/cm’
6=8.55t/cm* o,=1.047 tem’* H = 631 cm Fy=47.154 cm® Iyg =831.94 cm*

iyg=4.20cm Sliyg = 123.79 og = 1.1735 t/em®
Gerilme Kontrolleri 0.4102190 <1
0.9040713 <1

2. Kontrol.
. 224 1822 5
A=31135>32 igino,=1.11c=1.11x + 09 x 6 =1.9612 t/em”~ <Ggp
- 132 1740
1.8. COZUM AS
Z
[
=) 2 _
08% 3 £ )
O
15° )
a8 E O I~
| £ 2 ' 4 2
3 o o+
) ~
o 3
.. e
o
e
o
& o
'P -
U
O
O
N o
o 1 5 3
o =7$’l 3 e X
L 10.00 1
1 1

Sekil 1.25



51

Tablo 1.15

DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 12.00
3 5.00 13.34
4 10.00 12.00
5 10.00 0.00

1.8.1 SISTEME ETKIYEN YUKLER
Sisteme etkiyen yiikler ¢6ziim A7’de hesaplananlar ile tamamen aymdir.
1.8.2. STATIK COZUM ICIN SAP90 VERISI
COZUM A-8
SYSTEM
L=5

JOINTS

1 X=0 Y=07Z=0

2 X=0 Y=07Z=12

3 X=5Y=07Z=13.34
4 X=10 Y=0 Z=12
5X=10Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=(,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME
NM=1 NL=10
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1 A=0.69 1=0.098E-3

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.384,0,0 :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN
5 WL=0,0.192,0 :RUZGAR SOLDAN
6 WG=0.192,0,0 :RUZGAR SOLDAN
7 WG=-0.384,0,0 :RUZGAR SAGDAN
8 WL=0,0.04288,0 :RUZGAR SAGDAN
9 WL=0,0.192,0 :RUZGAR SAGDAN
10 WG=-0.192,0,0 :RUZGAR SAGDAN
112 M=1 LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0 NSL=1,2,4,9,2

33 4M=1 LP=2,0 NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.8.3 STATIK COZUM SONUCLARI
COZUM A-8
FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT
1

1 -3.96

12.0 31 3.74
2 -240

12.0 19 2.27
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0 -3.85 .00
10.0 00 -19.27
12.0 76 -18.52
-4.67
0 287 .00
12.0 56 20.56
-1.80
.0 .09 .00
12.0 .09 1.13
-.81
0 -3.75 3.74
5.1 .00 -5.75
52 08  -5.75
-.49
0 227 227
5.1 .00 -348
52 .05 -3.48
17
.0 3.57 -18.52
52 3.79 S5
-1.75
0 -436 2056
52 337 .55
-25
0 -1.71 1.13
3.8 00 -2.15
5.2 60 -1.74
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-.81
0 -08 575
1 00 -5.75
5.2 3.75 3.74
-49 '
.0 -05 348
1 00 -348
52 2.27 2.27
-1.75
.0 3.37 55
52 436  20.56
17
0 -379 55
52 -3.57 -18.52
-25
.0 S6 -1.74
52 .56 1.13
-3.96
0 =31 3.74
12.0 =31 .00
-2.40
.0 -.19 227
12.0 -.19 .00
-4.67
.0 -56  20.56
12.0  -2.87 .00

3.49
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.0 -76  -18.52
2.0 00 -19.27
12.0 3.85 .00

5 -.60
.0 -.09 1.13
12.0 -.09
Tablo 1.16
NOKTA | OZ AGIRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN
NO  |[M(m) [N |MEm) [N@® |Mm) [N@® |Mim) [N@© | Mun) [N@© |[Mim) JN@© | Mem) [N©
1 0.00 3.96 0.00 1.80 0.00 2.40 0.00 3.49 0.00 4.67 |{0.00 8.63 |0.00 11.03
2 3.74 3.96 1.13 1.80 2.27 2.40 19.2 3.49 20.56 |4.67 |14.78 863 | 136 11.03
M=18.52 M=2.43 M=26.57
3 374 0.81 1.13 0.25 2.27 0.49 1852 j0.17 2056 |1.75 {14.78 2.56 | 136 3.05
M=2.43 M=26.57
4 5.75 0.81 2.15 0.25 348 0.49 0.55 0.17 0.55 175 19.23 2.56 | 856 3.05
M=1.74
5 575 0.81 1.74 0.25 348 0.49 0.55 1.75 0.55 0.17 |9.23 2.56 | 8.68 3.05
6 3.74 0.81 1.13 0.25 2.27 0.49 20.56 1.75 18.52 [ 0.17 | 14.78 256 | 136 3.05
M=243 M=26.5
7 3.74 3.96 1.13 0.60 2.27 2.40 20.56 | 4.67 18.52 {349 11478 8.63 | 13.6 11.03
M=243 M=26.57
8 0.00 3.96 0.00 0.60 0.00 2.40 0.00 4.67 19.2 349 [0.00 8.63 | 192 11.03
M=0.00 M=0.00

M Agiklikta maximum moment

1.8.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI
1.8.4.1 1 Nolu Eleman

Lyx=2400cm £y, =400 cm
N M=2430tm N=8.63t Se¢ilen HE-A 450
M A=178cm’ W, =2900cm’ i,=18.9cm i,=7.29.cm
m 54,=44-2x2.1=39.80cm b=30cm d=1.15cmt=2.1cm
A=126.98 A, =54.86 Opey =0.5161 t/em

op =0.83793 t/em®> H' =6.633 cm  Fp = 70.628 cm®

£
S| o, =4.848314 x10? tem® o = 0.51409 t/cm®
™

, - Ip=472584 cm’ iyp=8.179 cm S/iy5=146.700

op = 0.812946 t/cm®
Sekil 1.26
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Gerilme Kontroleri 1.06129 =1
1.06400 =1

2. Kontrol.

8.63 4009 x 2430

178 2900

A =126.98 - 127 igin @,=2.79 ¢ = 2.79x 6 =1.8894 t/em” < Gy,

1.8.4.2 2 Nolu Eleman .
Cp=2.19 £ x=520cm {,,=520cm

LT oD N=2.56t Segilen 1450 A =147 cm’
Wy =2040cm’ i, =17.7 cm i,=3.43cm
- Sy=45-2x2.43 S,=40.14cmb=17cm
520 d=1.62 cm t=2.43 cm A,=29.378 A,=151.603
Sekil 1.27 Ope=0.3588 t/cm”  0g,=1.74149%10° t/cm’

6 =9.6049 t/em® oy, =1.19117 t/em®
H' =6.69 cm Fp=52.14 cm®
I,g=97225cm® ip=4373cm S/ip=118910 op=1.1867 t/om’

Gerilme Kontrolleri 0.373179 <1
1.015791 =1

2. Kontrol.

2.56 + 0.9 X 2430 o= 10910 t/cmz < O'em

147 2040

A,=29.38—30 igin ®,=1.09 ¢ =1.09 x
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1.9.cOZTM A9
K /5
00428 FiSa
3 F<m
F 1
E 2 4
.P
o
3 o
el B
4
£
N
.P
O
N
< 1 5
& 7
10,00
Sekil 1.28
Tablo 1.17

DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 14.00
3 5.00 15.34
4 10.00 14.00
5 10.00 0.00

v-—\
3
o *
R
i)
n
&+
AN
3
o
o
¥
o)
i
Ul
o
&
N\
13 | ex
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1.9.1 SISTEME ETKIYEN YOKLER

Sisteme etkiyen yiikler, riizgar yiikii haric COZUM A7’de hesaplananlar ile
tamamen aynidir.

1.9.2. STATIK COZUM iCIN SAP90 VERISI
COZUM A-9

SYSTEM
L=5

JOINTS

1 X=0 Y=0Z=0

2 X=0 Y=0 Z=14

3 X=5Y=07Z~=15.34
4 X=10 Y=0Z=14
5X=10 Y=0Z=0

RESTRAINTS
1R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=0,1,0,1,0,1
4R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME
NM=1 NL=10
1 A=0.69 1=0.098E-3
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1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.384,0,0 :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN
5 WL=0,0.192,0 :RUZGAR SOLDAN
6 WG=0.192,0,0 :RUZGAR SOLDAN
7WG=-0.384,0,0 :RUZGAR SAGDAN
8 WL=0,0.04288,0 :RUZGAR SAGDAN
9 WL=0,0.192,0 :RUZGAR SAGDAN
10 WG=-0.192,0,0 :RUZGAR SAGDAN
112M=1LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0NSL=1,2,4,9,2

334 M=1 LP=2,0 NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.9.3 STATIK COZUM SONUCLARI
COZUM A-9
FRAME ELEMENT FORCES

ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT

1 -3.96
0 25 .00
14.0 25 3.50

2 -2.40



0 .15 .00
140 .15 212
4.95
0 -451 00
117 00 -2648
140 87 -25.50
-6.13
0 335 .00
140 .67 2815
-1.80
0 .08 .00
140 .08  1.06
-75
0 376 3.0
5.2 06  -6.07
- 46
0 228 212
5.2 04 -3.68
44
0 501 -25.50
52 523 98
2.23
0 574 2815
52 -4.75 98
-23
0 -172  1.06
38 .00 224
52 .60 -1.84

60



=75

0 -06 -6.07
52 376 350
-46
0  -04 -3.68
52 228 212
2.23
0 475 98
52 574  28.15
44
0 -523 98
52 501 -25.50
-23
0 .56 -1.84
52 .56 1.06
-3.96
0 =25 350
140  -25 .00
-2.40
0 -15 212
140  -15 .00
-6.13
0 -67 2815
140 -335 .00
4.95
0 -87 -2550
2.3 00 -26.48

61
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14.0 4.51 .00
5 -.60
.0 -.08 1.06
14.0 -.08 .00
Tablo 1.18
NOKTA [ OZ AGIRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN

NO M(tm) | N(t) M(m) [N M(tm) |N(t) M(tm) | N() M(tm) [ N() | M(tm) N() |M(tm) [N

1 0.00 3.96 0.00 1.80 0.00 2.40 0.00 4.95 0.00 6.13 [ 0.00 10.09 | 0.00 12.49

2 3.50 3.96 1.06 1.80 2.12 2.40 264 495 28.15 6.13 1220 10.09 | 209 12.49

M=25.50 M=31.65 M=33.77

3 3.50 0.75 1.06 0.23 2.12 0.46 25.50 0.44 28.15 223 [220 2.98 |209 3.44
M=31.65 M=33.77

4 6.07 0.75 2.24 0.23 3.68 0.46 0.98 0.44 098 223 1975 298 |8.77 344

M=1.84

5 6.07 0.75 1.84 0.23 3.68 0.46 098 2.23 0.98 044 1975 298 |877 3.44

6 3.50 0.75 1.06 0.23 212 046 28.15 2.33 2550 |0.44 |31.65 298 |209 344
M=22.0 M=33.7

7 3.50 3.96 1.06 0.60 2.12 2.40 28.15 6.13 2550 | 495 |31.65 10.09 | 209 12.49
M=22.0 M=33.77

8 0.00 3.96 0.00 0.60 0.00 2.40 0.00 6.13 26.4 495 |2648 10.09 | 26.4 12.49

M=0.00 M=0.00 M=0.00

M Agiklikta maximum moment

1.9.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI
1.9.4.1 1 Nolu Eleman

Ly =2800cm £y, =466 cm

M=3165tm N=10.09t Segilen HE-A 650

A=242cm® W,=5470cm’ i,=269cm i,=697cm

1400 m

Sekil 1.29

Sy=64-2x26=588cm b=30cm d=1.35cmt=2.6cm

Ax=104.08 Ay =66.857 Gpey = 0.6933 t/em

Gep = 4.1694214 x107 t/em® o, =0.76514 t/em®

op = 0.57861 tlc
I,p = 5852 cm® i3 =8.00cm S/i,p=174.8 o= 0.57272 t/em

2

m

H =9.8cm Fy=91.23 cm®

™
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Gerilme Kontrolleri 1.96835 <1
0.03922 =1

2. Kontrol

10.09 +09 x 3165

242 5470

A=104.08 > 105 i¢in ®,=1.08 ¢ =1.08x 6 =0.6074 t/cm” < Cem
1.9.4.2 2 Nolu Eleman .

Cp=2.101 £y x=520cm £y, =520cm
e N=2.98t Segilen 1500 A =179 cm®
Wy =2750cm” i, =19.6 cm i,=3.72cm

200"

- S,=502x27 S,=44.6cm
b=185cm d=1.8cm t=2.7cm
5200
g =26.53 Ay, =139.78 Opey = 0.423 t/em®
Sekil 1.30 Cep=1.6648044x10° t/cm’ o ., =11.77768t/cm’

oy = 1.150909 t/em®  H =7.433 cm

Fp = 63.33 cm” Iyg = 1428.22 cm*
iyp = 4.748 cm S/iyg = 109.498 o = 1.23476 t/cm>

Gerilme Kontrolleri 0.832753 <1
0943648 =~1

2. Kontrol.

293 3165

A= 26.53 27 igin 0,=1.07 6 = 1.07 X 79 +09 x o = 1.0536 t/em® < o,
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1.10.COZUM A10

8.00

0.384 t/m

Z
? /8 )
13°
2 b 4

£
N ©
o -
¥ Ul
g (@)
- &4
0'.' 114 AN
=l 3
L 10.00 L
1 q
Sekil 1,31
Tablo 1.19
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)

1 0.00 0.00

2 0.00 16.00

3 5.00 17.34

4 10.00 16.00

5 10.00 0.00

W/ 3 26T'0

16,00

134,

L_.__.>X



65

1.10.1 SISTEME ETKIYEN YUKLER
Sisteme etkiyen yiikler, riizgar yiikii haric COZUM A7’de hesaplananlar ile
tamamen ayndir.

1.10.2. STATIK COZUM iCIN SAP90 VERISi

COZUM A-10
SYSTEM
L=5

JOINTS

1 X=0 Y=0Z=0
2X=0Y=02Z=16

3 X=5Y=07Z=17.34
4 X=10 Y=0 Z=16
5X=10Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=(,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5 R=1,1,1,1,0,1

FRAME

NM=1 NL=10

1 A=0.69 1=0.098E-3 E=2700000

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.384,0,0 :RUZGAR SOLDAN
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4 WL=0,0.04288,0 :RUZGAR SOLDAN
5 WL=0,0.192,0 :RUZGAR SOLDAN
6 WG=0.192,0,0 :RUZGAR SOLDAN
7 WG=-0.384,0,0 :RUZGAR SAGDAN
8 WL=0,0.04288,0 :RUZGAR SAGDAN
9 WL=0,0.192,0 :RUZGAR SAGDAN
10 WG=-0.192,0,0 :RUZGAR SAGDAN
112 M=1LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0 NSL=1,2,4,9,2

33 4M=1LP=2,0NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.10.3 STATIK ¢OZUM SONUCLARI

COZUM A-10
FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT
1

1 -3.96
.0 21 .00
16.0 21 3.28

2 240

0 12 .00
16.0 A2 1.99
3 6.64
0 517 .00
13.5 00 -34.79
16.0 97 -33.56
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-7.81
.0 3.85 .00
16.0 J7 3697
-1.80
.0 .06 .00
16.0 .06 99
-71
0 377 3.28
52 05  -6.35
-43
0 229 1.99
5.2 03 -3.84
78
0 6.66 -33.56
52 6.89 1.52
-2.77
0 735 3697
52 -6.35 1.52
-22
0  -1.72 .99
3.8 00 232
52 60 -1.92
-71
0 -05  -6.35
52 3.77 3.28
-43
.0 -03 - -3.84
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52 2.29 1.99
-2.77
.0 6.35 1.52
52 735  36.97
78
.0 -6.89 1.52
52 -6.66 -33.56
-22
.0 56 -1.92
5.2 .56 .99
-3.96
.0 -21 3.28
16.0 -21 .00
-2.40
.0 -12 1.99
16.0 -12 .00
-7.81
.0 -77  36.97
16.0  -3.85 .00
6.64
.0 -97 -33.56
2.5 .00 -34.79
16.0 5.17 .00
-.60
.0 -.06 .99
16.0 -.06 .00
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Tablo 1.20
NOKTA [ OZ AGIRLIK | YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN
NO M(tm) [N(t) | M(tm) | N(t) M(tm) | N(t) M(tm) N(t) M(tm) | N (t) | M(tm) N(t) |M{m) |N()
1 0.00 3.96 |0.00 1.80 0.00 2.40 0.00 6.64 0.00 7.81 |0.00 11.77 {0.00 14.17
2 3.28 3.96 {099 1.80 1.99 2.40 347 6.64 36.97 7.81 130.28 11.77 | 29.2 14.17
M=33.56 M=40.25 M=42.5
3 328 0.71 | 0.99 0.22 1.99 043 33.56 0.78 36.97 277 | 30.28 348 {292 391
M=40.15 M=42.5
4 6.35 0.71 | 232 0.22 3.84 0.43 1.52 0.78 1.52 277 }10.19 348 | 8.67 391
M=1.92
5 6.35 071 | 492 0.22 3.84 0.43 1.52 2.77 1.52 0.78 {10.19 348 |8.67 391
6 3.28 0.71 10.99 0.22 1.99 0.43 36.97 277 33.56 0.78 |40.25 348 | 292 391
M=30.28 M=422
7 3.28 3.96 | 0.99 0.60 1.99 2.40 36.97 7.81 3356 |6.64 |40.25 11.77 {29.2 14.17
M=30.28 M=42.5
8 0.00 3.96 |0.00 0.60 0.00 240 0.00 7.81 347 6.64 |0.00 11.77 | 347 14.17
M=0.00 M=0.00
M Agiklikta maximum moment
1.10.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI
1.10.4.1 1 Nolu Eleman
£x=3200cm £y, =533 cm
N M=4025tm N=11.77t Seg¢ilen HE-A 900
2 5 .
M A=321cm” W,=9480cm’ 1,=363cm i, =6.50cm

Ay =88.154 Ay, =82 Opey =0.8219 tiem®
Cep = 3.6666 x 107 t/em® & . = 1.06676 t/cm®

16.00m

o Y 1,5 =6754.72 cm® iyg=7.76 cm S/iyp=206.150

op = 0.41178 t/em®
Sekil 1.32

Gerilme Kontrolleri 0.952214 <1
1.056529 =1

S, =89-2x23=83cm b=30cm d=1.6cm t=3.0cm

oy, =0.424578 t/em®* H' =13.833 cm Fg=112.13 cm’
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2. Kontrol

L7709 392~ 04462 tom? < o

A,=88.154 -89 i¢in ©=1.75 o =1.75x
321 9480

1.10.4.2 2 Nolu Eleman .
Cb=2.035 ¢4, =520cm Zky =520 cm

1029%" oSS N=3.481 Sesilen 1550 A=212 cm’
Wy =3610cm’ iy =21.6 cm i,=4.02cm
" S,=49cmb=20cm d=1.9cm t=3.0cm
520 Ax=24.074 A,=129.353 Gpey;=0.4916 t/em’
Sekil 1.33 Cep=1.641509x10t/ cm® & ., =14.303 t/cm®

0,=1.11495 t/cm® H=8.166 cm F5=75.516cm’ I p =2004.66 cm” iyp = 5.152 cm

S/iyg =100.926 o5 =1.27965 t/cm’

Gerilme Kontrolleri 0.774845 <1

0.882697 <1
2. Kontrol.
r 348 4025 )
A=124.074—25 igin ©,= 1.06  =1.06x + 09 x —— 0 =1.0208 t/em” <o,
212 3610
1.11.cOZTM A11
i ' —
/\ :
0
al
2 4 —
o
Q
o
1#17 smb'—""x
l 20,00 |

Sekil 1,34
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Tablo 1.21

DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 16.00
3 5.00 17.34
4 10.00 16.00
5 10.00 0.00

1.11.1 SISTEME ETKIYEN YUKLER
Sisteme etkiyen yiikler COZUM A6’da hesaplananlar ile tamamen aymdir.

1.11.2. STATIK COZUM iCIN SAP90 VERISi

COZUM A-11

SYSTEM
L=5

JOINTS

1 X=0 Y=0Z2=0
2X=0 Y=0Z=8

3 X=10Y=02Z=10.68
4 X=20 Y=0Z=8

5 X=20 Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=(0,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1
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FRAME

NM=1 NL=10

1 A=0.69 I=0.098E-3

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.24,0,0 :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN
5 WL=0,0.192,0 :RUZGAR SOLDAN
6 WG=0.12,0,0 :RUZGAR SOLDAN
7 WG=-0.24,0,0 :RUZGAR SAGDAN
8 WL=0,0.04288,0 :RUZGAR SAGDAN
9 WL=0,0.192,0 :RUZGAR SAGDAN
10 WG=-0.12,0,0 :RUZGAR SAGDAN
112 M=1LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0 NSL=1,2,4,9,2

334 M=1LP=2,0NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.11.3 STATIK COZUM SONUCLARI
COZUM A-11

FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT




-7.92

73

.0 2.45 .00
8.0 245  19.60
-4.80
0 1.48 .00
8.0 148  11.87
-41
.0 -1.15 .00
4.8 00 -2.76
8.0 a7 -1.53
-1.94
.0 1.33 .00
8.0 37 6.79
-3.60
.0 74 .00
8.0 74 5.94
<3.39
.0 -7.02 19.60
9.5 .00 -13.73
10.4 63 -13.46
-2.05
.0 -425 11.87
9.5 00 -832
10.4 38 -8.15
-.85
.0 -20  -1.53
4.6 00 -1.99
10.4 24 -1.29



4 -86
0 -1.78 6.79
9.2 00 -1.41
10.4 21 -1.29

5 -1.03
0 329 5.94
7.3 00 -6.11
10.4 135  -4.08

1 -3.39
.0 -63  -13.46
9 00 -13.73
10.4 7.02  19.60

2 -2.05
.0 -38  -8.15
9 00  -8.32
10.4 4.25 11.87

3 -86
.0 -21 -1.29
1.1 00 -1.41
10.4 1.78 6.79

4 -85
.0 -24  -1.29
5.7 00 -1.99
10.4 20 -1.53

5 -1.03
.0 97 -4.08
10.4 97 5.94

74
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1 -7.92
.0 -2.45 19.60
8.0 -2.45 .00
2 -4.80
.0 -1.48 11.87
8.0 -1.48 .00
3 -194
.0 =37 6.79
8.0 -1.33 .00
4 -41
.0 =77 -1.53
32 .00 -2.76
8.0 1.15 .00
5 -1.20
.0 -74 5.94
8.0 -74
Tablo 1.22
NOKTA [ OZ AGIRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN
NO | M(m) [N® |Mim) IN@® |[Mmm) [N@® [Mmm) [NO |[Mm) INQ [Mm) [N@© | Mem) [NO
1 0.00 7.92 0.00 3.60 0.00 4.80 0.00 041 0.00 1.94 |0.00 12.72 | 0.00 14.66
2 19.60 7.92 594 3.60 11.87 4.80 276 041 6.79 194 | 3147 12.72 | 38.26 14.66
M=153
3 19.60 3.39 594 1.03 11.87 2.05 1.53 0.85 6.79 0.86 13147 544 | 38.26 6.30
4 13.7 3.39 6.11 1.03 8.32 2.05 19 0.85 14 0.86 |2205 544 | 240 6.30
M=13.4 M=4.08 M=8.15 M=1.29 M=1.2 M=21.61 M=22.9
5 13.46 3.39 4.08 1.03 8.15 2.05 1.29 0.86 1.29 0.85 |21.61 544 12290 6.30
6 13.7 3.39 594 1.03 8.32 2.05 14 0.86 1.9 085 | 22.05 544 | 234 6.30
M=19.6 M=11.87 M=6.79 M=1.5 M=31.47 M=38.2
7 19.60 7.92 5.94 1.20 11.87 4.80 6.79 1.94 1.53 041 | 3147 12.72 | 38.26 14.66
8 0.00 7.92 0.00 1.20 0.00 4,80 0.00 1.94 2.76 0.41 |0.00 12.72 ] 0.00 14.66
M=0.00

M Agiklikta maximum moment
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1.11.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI
1.11.4.1 1 Nolu Eleman

£1x=1600cm £, =400cm M=3147tm N=12.72t
N Segilen 1600 A=254cm’ W, =4630cm’ i,=23.4cm
M iy=430cm S,=60-2x324=5352cm b=21.5cm

d=2.16cm  t=3.24cm A, =6837 A, =93.02

Gpem = 0.7816 t/cm® Gop = 5.007 x 107 t/em®

8.00m

6o =1.773 lem® oy, = 0.67969 t/em® H' =8.92 cm

Fp=88.927 cm® I,5=2690.85cm’ ijp=5.5cm

T S/iyp =145.432 op = 0.82648 t/cm’
Sekil 1.35

Gerilme Kontrolleri 0.783421 < 1
0.857168 < 1
2.Kontrol.

12.72 409 x 3147

A= 68.37—69 igin @,= 1.46 6 =1.46x o =0.6848 t/cm® < Cem

1.11.4.2 2 Nolu Eleman .
Cp=2.612>23 Cp=23

L1x=1040cm £, =1040 cm
«— N=544t Segilen 1600 A=47 cm’
S,=45-2x243 S,=40.14cm

YA
2B

A= 44.44 );=241.860 Gpey,=0.1416 tiom®
A0 0ep=2.1417 x 102t/ cm® o ¢ =4.196 t/em®
Sekil 1.36 op = 0.6796 tlem® H =8.92 cm
Fp=88.9272 cm’ I, =2690.85 cm'

ig=5.5cm Siyg=189.06 cp=0.643452 t/cm’
yB yB
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Gerilme Kontrolleri 1.0537 =~ 1

1.0712 =1
2. Kontrol.
o 544 3147 )
A= 44.44 45 igin 0,= 1.21 6 = 1.21x + 09 x 6 =0.6376 t/cm” < Gy
254 4630
1.12.COZUM A12
4
3 o)
0
° Ql
gj] J 2 4 = T
od :_ 3
@ o
™M
S ; o
=
o
N g —
+ Ul
O
3
™.
S — o
L 20.00 |
Sekil 137
Tablo 1.23
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 10.00
3 10.00 12.68
4 20.00 10.00
5 20.00 0.00

1.12.1 SISTEME ETKIiYEN YUKLER

Sisteme etkiyen ylikler COZUM A7’de hesaplananlar ile tamamen aynidir.

1.12.2. STATIK COZUM ICIN SAP90 VERISi
COZUM A-12



SYSTEM
L=5

JOINTS

1X=0 Y=0Z=0
2X=0 Y=0Z7Z=10

3 X=10 Y=0 Z=12.68
4 X=20'Y=0Z=10

5 X=20 Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2R=0,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME

NM=1 NL=10

1 A=0.69 1=0.098E-3
1 WG=0,0,-0.79236
2 WG=0,0,-0.48

3 WG=0.384,0,0

4 WL=0,0.04288,0
5 WL=0,0.192,0

6 WG=0.192,0,0

7 WG=-0.384,0,0

8 WL=0,0.04288,0
9 WL=0,0.192,0
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:ZATI

:KAR

‘RUZGAR SOLDAN
:RUZGAR SOLDAN
:RUZGAR SOLDAN
:RUZGAR SOLDAN
:RUZGAR SAGDAN
:RUZGAR SAGDAN
:RUZGAR SAGDAN



10 WG=-0.192,0,0
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‘RUZGAR SAGDAN
112 M=1LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0NSL=1,2,4,9,2

33 4M=1LP=2,0 NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.12.3 STATIK COZUM SONUCLARI

COZUM A-12

FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST
ID COND FORCE ENDI

1

1-2 PLANE
SHEAR MOMENT

1 -7.92
.0
10.0
2 -4.80
.0
10.0
3 4

7.6
10.0
4 -2.76

10.0
5 -3.60

1.91
1.91

1.16
1.16

-2.91
.00
93

2.45
.53

.00
19.11

.00
11.57

.00
-11.03
-9.90

.00
14.90



.0 58 .00
10.0 58 5.79
-2.87
O 716  19.11
9.7 00 -15.56
10.4 49  -15.39
-1.74
0 434  11.57
9.7 .00 942
10.4 30 932
-79
.0 64 -9.90
10.4 1.08 -1.00
-1.23
0 253 14.90
10.4 -.54 -1.00
-.87
0 -333 5.79
7.4 00  -6.57
10.4 1.31  -4.66
-2.87
.0 -49  -15.39
i 00 -15.56
10.4 7.16 19.11
-1.74
.0 -30 -9.32
) 00  -942
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10.4 434  11.57
-1.23
0 54 -1.00
10.4 2.53 14.90
=79
0  -1.08 -1.00
10.4 -64  -9.90
-.87
0 1.01 -4.66
10.4 1.01 5.79
-7.92
0 -191 19.11
10,0 -1.91
-4.80
0  -116  11.57
10,0  -1.16 .00
-2.76
0 -.53 14.90
10.0  -2.45 .00
41
0 -93 990
24 .00 -11.03
10.0 2.91 .00
-1.20
0 -.58 5.79
10.0 -.58 .00
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Tablo 1.24
NOKTA | OZ AGIRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN
NO M(tm) [N(f) |M(tm) [N(@®) | M(tm) N(t) |M{tm) [N@® |M(m) [N({® |M{tm) [N | Mlm) | N
] 0.00 7.92 0.00 3.60 [0.00 4.80 0.00 0.41 0.00 {276 |0.00 12.72 | 0.00 15.48
2 19.11 |7.92 5.79 3.60 11.57 4.80 ;;:; " 0.41 1490 [2.76 | 34.01 12.72 | 4558 [15.48
3 1911 [2.87 5.79 0.87 11.57 1.74 9.90 1.23 1490 [1.23 [34.00 461 [15.55 [5.84
4 15.5 2.87 6.57 087 |[942 1.74 1.00 1.23 100 [123 |249 461 |249 5.84
M=15.3 M=4.66 M=9.32 M=24.7 M=25.7
5 1539 | 2.87 466 087 [9.32 1.74 1.00 1.23 100 079 | 2471 461 |2571 |5.84
6 15.5 287 5.79 087 [9.42 1.74 1490 {123 [990 |[0.79 |34.01 461 |249 5.84
M=19.1 M=11.57 M=45.5
7 19.11 |7.92 5.79 1.20 11.57 4.80 1490 [2.76 [990 [041 [34.01 12.72 14508 [15.48
] 0.00 7.92 0.00 120 {0.00 4.80 0.00 2.76 ;4[:; o 041 [0.00 12.72 ] 0.00 15.48

M Agiklikta maximum moment

1.12.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI
1.12.4.1 1 Nolu Eleman

£1x=2000cm £y, =333.33 cm
N M=34.01tm N=12.72t Segilen HE-A 500
M A=198cm’ W,=3550cm’ i,=2lcm i,=7.24cm

Sy=49-2x23=444cm b=30cm d=12cmt=2.3cm
Ae=9523 Ay=46.04 GOpey = 0.7655 tem’

10.00 m

Oep = 6.4242 x 102 t/em® & . = 0.91397 t/em®

op=0.95802 /cm® H' =74 cm Fy=77.88 cm®

mm— Lz =5176.06 cm* ip=8.152cm  S/iyp=122.66

op = 1.0497 t/em®
Sekil 1.38

Gerilme Kontrolleri 0.918309 <1
0.957246 <1

2. Kontrol.

12.72 409 x 3401

A=95.23 596 i¢in 0,= 1.88 o =1.88 x
198 3550

6 =0.9830 t/cm’ < Gy
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1.12.4.2 2 Nolu Eleman
Cb=2.79>2.3 Cb=2.3
1 =1040cm {4, =1040 cm
EAUR N =461t Secilen HE-A 450 A =178 cm®
W, =2900cm’ i, =18.9 cm iy=7.29cm
S, =44 -2x2.1=39.8 b=30cm d=1.15cm
t=2l1cem A,=55.02 A,=142.66
pem = 0.4054 t/em®  ©,=0.02589 t/ cm”

c€'=2.737861 tem” ©=1.17275 t/em® H'=6.63 cm Fz=70.628 cm” I,=4725.84 cm’

i;p=8.18 cm S/iyp=127.14 05=1.150 t/em’

Gerilme Kontrolleri 0.938831 <1
1.037597 =1

2. Kontrol.
. 461 3401 .
A=55.02— 56 igin ©,=1.32 6 =1.32x + 09 x - o =1.0896 t/em” < oy
178 2900
1.13 COZUM A13
r {492
/0 ' T,
'DAES , .
% 3= / o
0
° 4V
T 8 2 4 SO
3 J > | %
S
o — 8
&
> =
+ Ul
o o
x o
o
S 1 5 D
i 20.00 ;

Sekil 1,40
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Tablo 1.25
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 12.00
3 10.00 14.68
4 20.00 - 12.00
5 20.00 0.00

1.13.1 SISTEME ETKIYEN YUKLER
Sisteme etkiyen yiikler COZUM A8’de hesaplananlar ile tamamen aymidur.
1.13.2. STATIK COZUM iCiN SAP90 VERISi

COZUM A-13
SYSTEM
L=5

JOINTS

1 X=0 Y=0Z=0
2X=0 Y=0Z=12

3 X=10 Y=0 Z=14.68
4 X=20 Y=0Z=12

5 X=20 Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1
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FRAME

NM=1 NL=10

1 A=0.69 1=0.098E-3

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 KAR

3 WG=0.384,0,0  :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN
5 WL=0,0.192,0 :RUZGAR SOLDAN
6 WG=0.192,0,0  :RUZGAR SOLDAN
7 WG=-0.384,0,0  :RUZGAR SAGDAN
8 WL=0,0.04288,0 :RUZGAR SAGDAN
9 WL=0,0.192,0 ‘RUZGAR SAGDAN
10 WG=-0.192,0,0 :RUZGAR SAGDAN
112M=1LP=2,0NSL=0,0,3,10,0

223 M=1LP=2,0 NSL=1,2,4,9,2

33 4 M=1 LP=2,0 NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.13.3 STATIK COZUM SONUCLARI
COZUM A-13
FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT
1

I -7.92
0 1.54 .00
12.0 1.54  18.51

2 -4.80



0 93 .00
12.0 93 11.21
1.01
0 -3.62 .00
9.4 .00 -17.09
12.0 98 -15.83
-3.35
.0 2.89 .00
12.0 59 20.85
-3.60
.0 47 .00
12.0 47 5.61
-2.52
0 725 18.51
9.8 00 -17.09
10.4 40  -16.98
-1.52
0  -439 1121
9.8 .00 -10.35
10.4 24 -10.28
-.69
.0 123 -15.83
10.4 1.67 -.84
-1.43
0  -3.09 2085
104 -1.10 -84
-76
0 -336 5.61
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7.5 .00 -6.97
104 128 -5.14

1 -2.52
.0 -40  -16.98
S 00 -17.09
10.4 7.25 18.51

2 -152
.0 -24  -10.28
] .00 -10.35
10.4 439 1121

3 -143
.0 1.10 -.84
10.4 3.09 20.85

4 -.69
0  -1.67 -.84
104  -123 -15.83

5 -76
.0 1.04 -5.14
10.4 1.04 5.61

1 -7.92
0 -154 1851
120 -1.54 .00

2 -480
0 -.93 11.21
12.0 -.93 .00

3 -335
0 -59  20.85
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12.0 -2.89 .00
4 101
.0 -98 -15.83
2.6 .00 -17.09
12.0 3.62 .00

5 -1.20
.0 -47 5.61
12.0 -47 .00
Tablo 1.26
NOKTA | OZ AGIRLIK | YARIM KAR | TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN
NO M(tm) | N (1) M(tm) | N (1) M(tm) N (1) M(tm) | N(t) M(tm) | N (1) | M(tm) N(t) | M(tm) | N()
1 0.00 7.92 0.00 3.60 0.00 4.80 0.00 1.01 0.00 3.35 10.00 12.72 {1 0.00 16.07
2 18.51 |7.92 5.61 3.60 11.21 4.80 17.0 1.01 20.85 [3.35 [39.36 12.72 | 50.57 | 16.07
M= 15.8
3 1851 |2.52 5.61 0.76 11.21 1.52 15.83 ]0.69 20.85 |[1.43 ]39.36 4.04 |5057 |547
4 17.0 2.52 6.97 0.76 10.3 1.52 0.84 0.69 0.84 143 1274 404 |274 547
M=16.9 M=5.14 M=10.2 M=27.2 M=28.1
5 16.98 [2.52 5.14 0.76 10.28 1.52 0.84 1.43 0.84 0.69 |27.26 4.04 |[28.10 |5.47
6 17.0 2.52 5.61 0.76 10.3 1.52 20.85 143 1583 {096 |17.09 4.04 | 5057 5.47
M=18.5 M=11.21 M=39.36
7 1851 [7.92 5.61 1.20 11.21 4.80 2085 ]3.35 15.83 | 1.01 | 39.36 12.72 | 50.75 | 16.07
8 0.00 7.92 0.00 1.20 0.00 4.80 0.00 3.35 17.0 1.01 ]0.00 12,72 1 0.00 16.07
M=0.00

M Agiklikta maximum moment
1.13.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI

1.13.4.1 1 Nolu Eleman
N £ x = 2400 cm Zky =400cm M=3936tm N=12.72t

M Segilen HE-A 600 A= 226 cm® W, =4790 cm’ iy=25cm

iy=7.05cm S8, =59-2x2.5=54cm b=30cm d=1.3cm
t=2.5cmAy =96 Ay=56.737 Gy, =0.7575 tlem’
Cop = 5.628318 x 107 t/em® o, = 0.899522 t/cm>

1200 m

op=0.821711 /em®> H'=9cm Fp=86.7 cm®

e — 1,5=5626.64 cm® i,5=8.05 cm S/i,p=148.95 ©5=0.788689t/crn’
Sekil 1.41
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Gerilme Kontrollert 1.0190 =1

1.0809 =~1
2. Kontrol.
. 12.72 3936 5
A =96 igin ©,=1.880=1.88x + 09 x 6 =0.8453 t/em” <G,y
226 4790

1.13.4.2 2 Nolu Eleman .

Cp=2621>23 Cp=23
lix=1040cm £y, =1040 cm

120" —"N=4.041t Secilen HE-A 500 A =198 cm’

: Wy =3550cm” iy =21 cm i, =7.24cm

39:56 n

- Sy=49-2x23=444 b=30cm d=12cm
Q05 t=23cm A, =49.52 A, =143.646
ekil 1.42 Opem=0.3998 t/cm’ 6¢,=0.020404x10? t/cm’

6o =338 tem® oy, =1.108732 t/cm®

H=74cm Fp=7788cm’ Ip=5176.06cm® ip=8.1524cm Sfijg=127.569
o = 1.147159 t/cm?

Gerilme Kontrolleri 0.877550< 1

0.980671 <1
2. Kontrol.
. 4.04 3936 5
A=49.52— 50 i¢in ©,= 1.26 6 =1.26 x + 0.9 x 6 =1.0235 Vem” < g,
1

3550



1.14 COZUM Al4

90

/8 7
00ae8 3
N 2
* o
i
fo
3 3 ¢
e 3
O
™~ —
» dl
(=)
O
< (2
o
S— 5
. 20.00
Sekil 1,43
Tablo 1.27
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 10.00
2 0.00 16.00
3 10.00 16.68
4 20.00 14.00
5 20.00 0.00

1.14.1 SISTEME ETKIYEN YUKLER
Sisteme etkiyen ylikler COZUM A9’da hesaplananlar ile tamamen aymdr.

1.14.2. STATIK COZUM iCIN SAP90 VERISi

COZUM A-14
SYSTEM
L=5

JOINTS

14,00

|268|

-

o X
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1X=0 Y=0Z=0
2X=0 Y=0Z=14

3 X=10 Y=0Z=16.68
4 X=20 Y=0 Z=14
5X=20 Y=0Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=(,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME

NM=1 NL=10

1 A=0.69 I=0.098E-3

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.384,0,0 :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN
5 WL=0,0.192,0 :RUZGAR SOLDAN
6 WG=0.192,0,0 :RUZGAR SOLDAN
7 WG=-0.384,0,0 :RUZGAR SAGDAN
8 WL=0,0.04288,0 :RUZGAR SAGDAN
9 WL=0,0.192,0 :RUZGAR SAGDAN
10 WG=-0.192,0,0 :RUZGAR SAGDAN
112 M=1 LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0NSL=1,2,4,9,2

334 M=1LP=2,0NSL=1,2,5,8,0
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4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.14.3 STATIK COZUM SONUCLARI
COZUM A-14
FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
ID COND FORCEENDI SHEAR MOMENT
1

1 -7.92
.0 1.28 .00
14.0 1.28 17.87
2 -480
.0 7 .00
14.0 g7 10.83
3 171

0  -432 .00
11.2 00  -24.30
14.0 1.06 -22.85
4 -4.06
.0 3.34 .00
14.0 66 28.01
5 -3.60

14.0 39 5.41

1 -2.26
0 732 17.87
9.9 .00 -18.40



10.4 33 -18.32
-1.37
0 444 1083
9.9 00 -11.14
10.4 20 -11.10
-.58
.0 193 -22.85
10.4 237 -.58
-1.69
0 375 28.01
104 -1.77 -.58
-.68
.0 338 5.41
7.5 00 -7.32
10.4 126  -5.55
-2.26
0 -33  -18.32
4 .00 -18.40
104 732 17.87
-1.37
.0 -20 -11.10
4 00 -11.14
10.4 444  10.83
-1.69
0 1.77 -.58
10.4 3.75  28.01
-.58
0 237 -.58
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104 -1.93  -22.85
5 -.68
0 106 -5.55
104 1.06 541
4
1 -792
.0 -1.28 17.87
14.0 -1.28 .00
2 -4.80
.0 =77 10.83
14.0 =77 .00
3 -4.06
.0 -.66 28.01
14.0 -3.34 .00
4 171
.0 -1.06 -22.85
2.8 00 -2430
14.0 4.32 .00
5 -1.20
.0 -.39 541
14.0 -39 .00
Tablo 1.28
NOKTA | OZ AGIRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDAN SAGDAN
NO M(tm) | N() M(tm) |N(t) |M(tm) N({®) M(tm) |N(®) M(tm) | N(®) | M(tm) N{t) | M(tm) |N(t)
1 0.00 7.92 0.00 3.60 0.00 4.80 0.00 1.71 0.00 4,06 |0.00 12,72 | 0.00 16.78
2 17.87 792 541 3.60 10.83 4.80 243 R 171 28.01 |4.06 |45.88 12.72 | 56.71 16.78
M=22,

3 . 17.87 2.26 541 0.68 10.83 137 22.85 0.58 2801 1,69 {4588 396 |56.71 5.32
4 184 226 732 0.68 11.14 1.37 0.58 0.58 0.58 1.69 |29.5 395 [295 532
N=18.3 M=5.55 M=11.10 M=294 M=30.0
5 18.32 2.26 5.55 0.68 11.10 137 0.58 1.69 0.58 0.58 29.42 395 |30.00 5.32
6 184 2.26 541 0.68 11.14 1.327 28.01 1.69 2285 058 [45.88 395 {295 532
M=17.8 M=10.83 M=56.7
7 17.87 7.92 5.41 1.20 10.83 4.80 28.01 4,06 2285 1171 [45.88 12,72 | 56.71 16.78
8 0.00 792 0.00 1.20 0.00 4.80 0.00 4,06 iﬁ) " 171 10.00 12.72 { 0.00 16.78

M Agiklikta maximum moment
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1,14.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI
1.14.4.1 1 Nolu Eleman

01 x=2800cm £, =466.667 cm
N M=45.88tm N=12.78t Segcilen HE-A 900
M A=321cm’ W,=9480cm’ i,=363cm iy=6.5cm

Sx=89-2x3=83cm b=30cm d=1.6cmt=3cm
he=T7.134 Ay=71.794 Ope, = 0.9192 tlem®

1400m

Gep = 3.962616 x 107 t/em® o, = 1.39332 t/em®
op = 0.483966 t/em® H =13.83 cm Fp=112.133 cm?

' I,p =6754.721 cm" i;p=7.76 cm S/iyp=180.381

op = 0.537841 t/cm®
Sekil 1.44

Gerilme Kontrolleri 0.830353 <1

0.927347 <1
2. Kontrol.
. 12.78 4588 5
A= 7713578 igin o,= 1.58 ¢ =1.58 x + 09 x o =0.4984 t/cm” < 6y
321 9480

1.14.4.2 2 Nolu Eleman .
Cp,=2.546<23 Cy=23
fyx=1040cm £,y =1040 cm

QLS « N=3.95t Secilen HE-A 550 A=212cm’

68 N

Wy =4150cm” i, =23 em iy =7.15cm
S,=54-2x2.4=492 b=30cm d=125cm
Q00 t=2.4cm Ax=45217 Ay =145.454
ekil 1.45 Oper=0.-3889t/cm” 6,,=1.863207x10 t/cm®

G o =4.05455t/cm® o = 1.10554 t/cm”
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H'=82cm Fp=8225cm’ [,3=>5401.33cm" ip=8.103cm Sfiyp=12833

op = 1.141696 t/cm®

Gerilme Kontrolleri 0.874792 <1

0981272 <1
2. Kontrol.
o 3.95 4588
A=4521->46 igin 0,=1.22 6 = 1.22 x + 09 x
212 4150
1.15COZUM A15
(Z /5
3
I 2 =
-+ \D
b IRY]
3| & <
X S 3
nall | B
N o
P o
o <
=
Se=! 3
4
L 20.00
Sekil 1.46
Tablo 1.29
DUGUM NOKTALARI KOORDINAT
TABLOSU
No X (m) Z (m)
1 0.00 0.00
2 0.00 16.00
3 10.00 18.68
4 20.00 16.00
5 20.00 0.00

o =1.0177 tem® < oep

|2.68 |

16.00
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1.15.1 SISTEME ETKIYEN YUKLER
Sisteme etkiyen yiikler COZUM A10’da hesaplananlar ile tamamen aymdir.
1.15.2. STATIK COZUM ICIN SAP90 VERISi

COZUM A-15
SYSTEM
L=5

JOINTS

1X=0 Y=02Z=0
2X=0 Y=027Z=16
3X=10Y=0Z=18.68
4 X=20 Y=0Z=16
5X=20 Y=02Z=0

RESTRAINTS
1 R=1,1,1,1,0,1
2 R=0,1,0,1,0,1
3 R=0,1,0,1,0,1
4 R=0,1,0,1,0,1
5R=1,1,1,1,0,1

FRAME

NM=1 NL=10

1 A=0.69 1=0.098E-3 E=2700000

1 WG=0,0,-0.79236 :ZATI

2 WG=0,0,-0.48 :KAR

3 WG=0.384,0,0 :RUZGAR SOLDAN
4 WL=0,0.04288,0 :RUZGAR SOLDAN



5 WL=0,0.192,0

6 WG=0.192,0,0

7 WG=-0.384,0,0
8 WL=0,0.04288,0
9 WL=0,0.192,0
10 WG=-0.192,0,0

98

:RUZGAR SOLDAN
:RUZGAR SOLDAN
:RUZGAR SAGDAN
:RUZGAR SAGDAN
:RUZGAR SAGDAN
:RUZGAR SAGDAN
112M=1LP=2,0 NSL=0,0,3,10,0

223 M=1LP=2,0NSL=1,2,4,9,2

33 4M=1LP=2,0 NSL=1,2,5,8,0

4 4 5 M=1 LP=2,0 NSL=0,0,6,7,0

1.15.3 STATIK COZUM SONUCLARI

COZUM A-15

FRAME ELEMENT FORCES

ELTLOAD AXIAL DIST
ID COND FORCE ENDI

1-2 PLANE
SHEAR  MOMENT

1 -792

16.0
2 -4.80

16.0
3 254

13.0
16.0

1.08
1.08

.65
.65

-5.01
.00
1.14

.00
17.24

.00
10.45

.00
-32.63
-30.95



-4.89
0 381 .00
160 .74 3639
-3.60
0 33 .00
160 33 522
2.07
0 737 1724
10.0 00  -19.54
10.4 28  -19.49
-1.25
0 -447 1045
10.0 00 -11.84
10.4 17 -11.80
-44
0 275 -3095
104  3.19 1
-1.98
0 -453 3639
104 254 -21
-.63
0 339 522
7.6 00 -7.63
104 124  -5.90
-2.07
0 -28 -19.49
4 00  -19.54
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104 737 1724
-1.25
0  -17 -11.80
4 00 -11.84
104 447 1045
-1.98
0 254  -21
104 453 3639
-.44
0 319 -21
104 275 -30.95
-.63
0 107 -5.90
104 107 522
-7.92
0  -1.08 1724
160  -1.08
-4.80
0 -65 1045
160  -.65 .00
-4.89
0 -74 3639
160 -3.81 .00
2.54
0  -1.14 -30.95
3.0 00 -32.63
160  5.01 .00

-1.20
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.0 -.33 5.22
16.0 -33 .00

Tablo 1.30
NOKTA | OZ AGIRLIK YARIM KAR TAM KAR RUZGAR RUZGAR EY EIY
SOLDA SAGDA

NO M(tm) | N(t) |M{m) |[N(t) | M(tm) N(t) [M(tm) |N() |Mm) [N [Mim) [N |M{tm) | N{®)
1 0.00 7.92 0.00 3.60 0.00 4.80 0.00 2.54 0.00 4.89 10.00 12.84 | 0.00 17.61
2 1724 1792 522 3.60 10.45 4,80 :}:’;0 . 2.54 36.39 {4.89 |53.63 12.84 | 64.08 [ 17.61
3 1724 {2.07 522 0.63 10.45 1.25 3095 |0.44 3639 |1.98 |53.63 405 16408 |53
4 19.5 2.07 7.63 0.63 11.84 1.25 0.21 0.44 0.21 1.98 [31.36 4,05 ]313 53

M=19.4 M=5.90 M=11.80 M=31.29 M=31.5
5 1949 |[2.07 5.90 0.63 11.80 1.25 0.21 1.98 0.21 044 [31.29 4.05 |3150 |53
6 19.5 2.07 522 0.63 11.84 1.25 36.39 1.98 30.95 [0.44 [53.63 4.05 |313 53

M=17.2 M=10.45 M=64.0
7 17.24 7.92 522 1.20 10.45 4.80 36.39 4.89 3095 |2.54 |53.63 12.84 | 64.08 17.61
8 0.00 792 0.00 1.20 0.00 4.80 0.00 4.89 ﬁ; N 2.54 | 0.00 12.84 | 0.00 17.61

M Agiklikta maximum morhent
1.15.4 CERCEVE ELEMANLARININ BOYUTLANDIRILMASI

1.15.4.1 1 Nolu Eleman
£1x =3200 cm Zky =533333cm M=5363tm N=12.81t

N Segilen HE-B 1000 A=400cm® W,=12890cm’ i,=40.1 cm
M J i,=6.38cm §,=100-2x3.6=928cm b=30cm d=1.9cm
t=3.6em A =79.8 A,=83.5% Opey =0.8623 t/lem®
d o= 0.032025 t/em® o o= 1.301797 t/em®
§ op = 0.416058 t/cm®> H' =15.466 cm Fp=137.386 cm’
I,p = 8108.84 cm® ijp =7.682 cm S/i,5=208.263
> 7/ op = 0.40347 t/em®
Sekil 1.47

Gerilme Kontrolleri 0.935765 <1
1.053438 =~ 1

2. Kontrol.

1281 409 x 5363

400 12980

A=79.8 > 80 igin 0= 1.67 6 = 1.67 x 6 =0.4253 t/em’ < Oy
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1.8.4.2 2 Nolu Eleman .
Cp,=2464 C,=23

L1 =1040cm £, = 1040 cm
4B — N=4.05t Secilen HE-A 600 A =226 cm®
Wy =4790cm” i, =25 cm i,=7.05cm

36

Sy =59-2x25b=30cm d=13cm

t=2.5cm A, =41.6 A, =147.61

Sekil 1.48 Opem=0.3785t/cm’ ©,=1.792035x107 t/cm’

G o =4.79035tcm’ oy, = 1.119624 t/om’

H=9cm Fp=867cm’ Ipz=5626.64cm® ip=805cm Slyp=129.097
op = 1.13624 t/em®

Gerilme Kontrolleri 0.888056 <1
0.997816 <1

2. Kontrol.

4.05 5363

A= 41.6>42 i¢in ©,=1.19 5 =1.19 x + 0.9 x
226

0 =1.0289 t/cm’ < Gy
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1.16 A GRUBU COZUMLERI GENEL KAREKTERISTiKLERI

Tablo 1.31

COZUMNO | ACIKLIK | YUKSEKLIK |KOLONLAR| KIRISLER TOPLAM

(m) (m) AGIRLIK (t/m?%)
Al 10.00 6.00 1380 1320 52m |0.0328688
A2 15.00 6.00 1450 1500 7.8 m | 0.047728
A3 20.00 6.00 1550 1600 104 m | 0.061432
Ad 25.00 6.00 1600 HE-A 700 12.9m | 0.0612096
A5 30.00 6.00 HE-A 650 | HE-B 1000 15.5m | 0.0800933
A6 10.00 8.00 1450 1340 52m |0.0509648
A7 10.00 10.00 1600 1450 52m |0.10352
A8 10.00 12.00 HE-A 450 |1450 52m |0.09112
A9 10.00 14.00 HE-A 650 |1500 52m |0.135728
A10 10.00 16.00 HE-A 900 |1550 52m |0.196016
All 20.00 8.00 1600 1600 10.4 m | 0.073232
Al2 20.00 10.00 HE-A 500 | HE-A 450 104 m | 0.06012
Al3 20.00 12.00 HE-A 600 | HE-A 500 10.4 m | 0.07496
Al4 20.00 14.00 HE-A 900 | HE-A 550 10.4m |0.105088
Al5 20.00 16.00 HE-B 1000 | HE-A 600 10.4m |0.137504
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2.1. ¢OZUM B1

0048 t/m L LTI varv kR
0.048 t/m ”HHHHHHIHUH{HHUIH[H KAR YUKU

0.702 t/m OLU YUK
=
¥
£ o
O o
$ [ D
v
o o
d ¢
o 3
1L 10.00 |
—t
Sekil 2.1
2.1.1 SISTEME ETKIYEN YOKLER
2.1.1.1. 0Z AGIRLIK
Cat1 Ortiisii Ytong + 2 kat bitiimlii mukavva
Ytong 6z aBirlifl...c.ceeeereecreveencnennenieenenns 63.00 kg/m2 (Cat1 Diizleminde)
Mukavva 6z aB1rlifi ....covveeveercrerreneencrenseennes 24.00 kg/m2 (Cati Diizleminde)

g =87.00kg/m*> (Cati Diizleminde)

Yatay Diizlemde gy, = C(?sa = C:ZIS gr; =90.06 kg/m2

ASIK OZABINIB 1o oo vessaesenens 9.00 kg/m® (Yatay Diizlemde)

Stabilite Baglantilart.............ccoo...erevenerresseneennns 3.00 kg/m’ (Yatay Diizlemde)
Makas OzaBirlifl........cocuevvereereereererenienecseieneenns 15.00 kg/m® (Yatay Diizlemde)

g = 27.00 kg/m’ (Yatay Diizlemde)
Toplam Olii Yik gy =90.06 +27 = 117.06 kg/m*



105

2.1.1.2. KAR YUKU

o =15° < 30° P, =Pk yikselti 600m I Bolge Py, =80 kg/m’
P, = 80 kg/m”

2.1.1.3 RUZGAR YUKU

(8]
/5 d20
0.02(’8 L, L(;ET
il
£ o 8
N i O
¥ v
o
o
¥ +
| \
o] 3

| o, —
10.00
1

4

Sekil 2.2
q; = 40 kg/m® q, = 4.47 kg/m® qs = 20 kg/m* qq = 20 kg/m”

2.1.2. DUGUM NOKTASI YUKLERININ BULUNMASI

; | _
| 1000 |
1 4

Sekil 2.3
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2.1.2.1 OLU YUKLER
[+ 2'5 8 8
P? =117.06 x —2—x6 P’ =877.95 kg P} =117.06 x 2.5 x 6

P =17559kg PP =117.06x2.5x6 PP =17559kg  P?=17559kg
P® =877.95kg

2.1.2.2. KAR YUKU

P1K=80x—2—2'-§x6 P* =600 kg PX =80x25x6 P =1200 kg

P =1200 kg P =1200 kg P¥ =1200 kg

2.1.2.3 RUZGAR YUKU

T 10.00
E 1
Sekil 2.4
2588
W, =4471 x 6x ==— W,=34712kg  W,=4.471x6x2.588

W,=69425kg W;=4471x6x 3? W,=34712kg W' =20 % 6 x 355%

W, =15528kg W,=20x6x2.588 W,=310.560 kg W5=2Ox6x2588

W, =155.280 kg
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RUZGAR YUKLERININ BILESENLERE AYRILMASI

Yatay Bilesen @ Wx =W x Sin 15°
Digey Bilesen Wz=W x Cos 15°
Riizgér Soldan Riizgar Sagdan
1 Nolu Diigiim Noktast
Wx =8.984 kg Wx=40.189 kg
Wz=33.529 kg Wz =149.988 kg
3 Nolu Diigiim Noktas:
Wx = 8.984 kg Wx =40.189 kg
Wz=133.529 kg Wz =149.988 kg
Wx'=40.189kg  Wx'=8.984kg
WZ =149.988kg  Wz=33.529kg
5 Nolu Diigtim Noktas:
Wx =40.189 kg Wx =8.984 kg

Wz =149.988 kg Wz =133.529 kg

Makasin sol yarisinda Makasin Sag Yarisnda
Wx =-W x Sin 15°
Wz=W x Cos 15°

Wx =W x Sin 15°
Wz=W x Cos 15°

Riizgar Soldan Riizgéar Sagdan
2 Nolu Diigtim Noktas1
Wx =17.968 kg Wx = 80.378 kg
Wz=33.529 kg Wz =299.977 kg
4 Nolu Duigiim Noktas1
Wx = 80.378 kg Wx =17.968 kg
Wz =299.977 kg Wz =67.059 kg
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2.1.3. STATIK COZUM iCIN SAP90 VERISI

Z

:
3 ———
n
™
1 ] -
6
o
154
0
7 8
”T” 10.00 MTM
1 1
Sekil 2.5
COZUM B1
SYSTEM
L=5
JOINTS

3X=5 Y=0Z=7.34

1 X=0 Y=0Z7Z=6G=13,1
5 X=10 Y=0 Z=6 G=3,5,1
6 X=5 Y=0Z=6

7X=0 Y=0Z=0

8 X=10 Y=0Z=0

RESTRAINTS
161R=0,1,0,1,0,1
781R=1,1,1,1,1,1
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FRAME

NM=3 NL=4

1 A=34.5E-4 :ALT,UST BASLIK
2 A=6.91E-4 :‘DIYAGONALLER
3 A=118E-4 I=29210E-8 W=92.6E-3 :KOLONLAR

1 WG=0.24,0,0

2 WG=0.12,0,0

3 WG=-.24,0,0

4 WG=-.12,0,0

112 M=1LP=2,0 G=3,1,1,1

516 M=1LP=2,0

665 M=1LP=2,0

726 M=2LP=2,0

836 M=2LP=20

946 M=2LP=2,0

10 7 1 M=3 LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4

11 5 8 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

154 L=1F=0,0,-0.87795,0,0,0

241 L=1F=0,0,-1.75590,0,0,0

154 L=2F=0,0,~-0.600,0,0,0

241 L=2F=0,0,-1.200,0,0,0

132 L=3F=0,0,-0.600,0,0,0

2 L=3 F=0,0,-1.200,0,0,0

L=4 F=-8.984E-3,0,33.529E-3,0,0,0
L=4 F=-17.968E-3,0,67.059E-3,0,0,0
L=4 F=31.205E-3,0,183.517E-3,0,0,0
L=4 F=80.378E-3,0,299.977E-3,0,0,0

HOWN =
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=4 F=40.189E-3,0,149.988E-3,0,0,0
L=5 F=-40.189E-3,0,149.988E-3,0,0,0
L=5 F=-80.378E-3,0,299.977E-3,0,0,0
L=5 F=-31.205E-3,0,183.517E-3,0,0,0
L=5 F=17.968E-3,0,67.059E-3,0,0,0
L=5 F=8.984E-3,0,33.529E-3,0,0,0

wm AW N =

2.1.4. STATIK COZUM SONUCLARI

¢OzUM B1

FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT
1

-10.17
-6.95
-4.64

87
1.26

w AW N =

-6.78
-4.64
-2.32
75
12

wm A W N~




wn AW

-6.78
-4.64
-2.32
72
715

-10.17
-6.95
-2.32

1.26
.87

w»B WD

9.77
6.68
4.46
-.90
-1.36

whn AW N =

9.77
6.68
2.22
-1.36
-.90

W B W N =

-3.39
-2.32
-2.32
14
.62

11



10

1 1.76
2 120
3 .60
4 -20
5 -20
1 -3.39
2 232
3 .00
4 .62
5 .14
1 -3.51
0 .06 -34
6.0 .06 .00
2 -240
0 .04 -24
6.0 .04 .00
3 -1.80
.0 .02 -12
6.0 .02 .00
4 26
0  -137 392
5.7 .00 -.01
6.0 07 .00
5 .48
.0 91 330
6.0 19 .00

112
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11
1 -3.51
.0 -.06 .00
6.0 -.06 -34
2 240
0 -.04 .00
6.0 -.04 -24
3 -60
0 -.02 .00
6.0 -.02 =12
4 48
0 -.19 .00
6.0 -91 -3.30
.. 5 .26
.0 -.07 .00
3 .00 -.01
6.0 1.37 3.92
Tablo 2.1
ELEMAN OLU YARIM KAR RUZGAR RUZGAR EY EIY
NO YOUKLER (f) | KAR(®) ® | SOLDAN() | SAGDAN®) | (® ®
1 10.17 4.64 6.95 -0.87 -1.26 17.12 16.25
2 6.78 2.32 4.64 -0.75 -0.72 11.42 10.70
3 6.78 2.32 4.64 -0.72 -0.75 11.42 10.70
4 10.17 232 6.95 -1.26 -0.87 17.12 16.25
5 9.77 446 6.68 0.90 1.36 16.45 15.55
6 9.77 222 6.68 1.36 0.90 16.45 15.55
7 3.39 2.32 2.32 -0.14 -0.62 5.71 5.57
8 -1.76 -0.60 -1.20 0.20 0.20 -2.96 -2.76
9 3.39 0 2.32 -0.62 -0.14 5.71 5.57
10 3.51 1.80 2.40 -0.24 -0.48 5.91 5.43
M=0.34 M=0.12 M=0.24 | M=3.92 M=13.3 M=0.58 | M=3.88
11 3.51 0.60 2.40 -0.48 -0.26 591 543
M=0.34 M=0.12 M=0.24 =3.30 =.392 M=(0.58 | M=3.88

Moment tm
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2.1.5. SISTEM ELEMNALARININ BOYUTLANDIRILMASI
UST BASLIK

N=-17.12t £1= £, =2.588m 6 =0 x %s e

=241 x 22

c=179>144 Secilen % 1260 A=26.7cm’ iy=2.32cm

ix=3.85cm A _2588 =111.55->112 ©=2.26 o =2.26x 1712
232 26.7

o =1.44t/cm’ = Cem

ALT BASLIK

N=16.45t  Segilen L70.70.9 A=119cm’ o= %“9—5 =1.382 t/em® <o,

DiIYAGONALLER
7 ve 9 nolu elemanlar

N=-5.71t /£ ={,;=2.588m segilen L 90.90.9 A=155 cm’

if =3.45cm 1\2 =1.76cm A= g 147.045 —> 148 ®=3.80 ©=3.80x 371
1.76 155

o =1.399 t/em® < Gem
DIKMELER

8 Nolu Eleman

N=2.96t SecilenL 50.50.5 A=4.80cm’ o= % = 0.616 t/em® < o,

KOLONLAR
N=591t M=058tm Segilen 1220 A=39.50cm> W,=278cm’ i, =8.80
i,=2.02cm §,=22-2x122=19.56cm b=98cm d=08lcm t=122cm
Ae=81.81 A,=148.515149 Opep=03734tem* o, =0.1496 t/cm

o, =1238 t/em® o,=0.2086 t/em® H =326cm Fp=14.596 cm® 15=95.832 cm*
i =2.56cm  Sfip=234.164 op=0.31915 tlem’
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Gerilme Kontrolleri 1.0327 =1

0.7570 <1
2. Kontrol
o=1.64%x 2L L09x-0  5=0433 Yem? < oy,
3950 278
EiY YOKLEMESI ICIN

N=5.43t M=3.88tm Secilen1320 A=77.7cm*> W,=782cm’ i =12.7cm
iy=2.67cm S,=32-2x173 =28.54cm b=131cm d=1.15cm t=173cm
Ay =56.692 A, =112359 Gy =0.723465 o, =6.988416 x 107 tem®
6,=2.96616 t/em® o, =0.49616 /cm® H'=4.756 cm® Fp=28.133 cm’

L, =324.702 cm* ip=3.39cm  Sfiz=176.61 op=0.561051 tem’

Gerilme Kontrolleri 0.866428 <1

0.932876 <1
2. Kontrol
A =56.69 >57icin ©=133 0=133x 20> 4 09x 58 = 05816 thom® <o,y
77.7 782
2.2. COZUM B2
i 35— )
2 R 6 8
: i |
1 T 9 10 7 .
250 | 2.50 | 2.50 J
il L) 1 o
Q
\D
0,717i1 1%}”7 X—L
. 13.00 |

Sekil 2.6
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2.2.1 SISTEME ETKIiYEN YUKLER

Toplam OLE YK, .....veeneeeeveeneceeereese oo sessessnsesesesssassssseseenes 117.06 kg/m’
KAE YUK oovveevenveeseeseeeseesessessessossesessssemssssessssssssssssssosssssseseses 80.00 kg/m”
Riizgar ylikii C6ziim B1’de hesaplananlar ile tamamen aymdir.

2.2.2. DUGUM NOKTASI YUKLERININ BULUNMASI
2.2.2.1 OLU YUKLER

p® =117.06 x §x 6 p® =87795kg P’ =17559kg P?=17559kg

P} =17559kg P! =17559kg P> =7559kg P®, =87.95 kg
2.2.2.2. KAR YUKU
25

P =80x Z=x6 P =600 kg PX =1200kg PX=1200 kg

PX =1200 kg PX =1200 kg PX =1200 kg PX =600 kg
2.2.2.3 RUZGAR YUKU

W,=34712kg  W,=69.425kg W;=69.425kg W,=34.712kg
W/ =15528kg W;=310560kg W=310.560kg W,=155.280kg

RUZGAR YUKLERIN BiLESENLERE AYRILMASI
Riizgar Soldan Riizgér Sagdan Riizgér Soldan Riizgér Sagdan
1 Nolu Diigiim Noktast 2 Nolu Diigtim Noktas1

Wx =8.984 kg Wx=-40.189kg Wx=17.968 kg Wx =-80.378 kg
Wz=33.529 kg Wz =149.988 kg Wz =67.059 kg Wz =299.977 kg



3 Nolu Diigiim Noktas1
Wx =17.968 kg Wx =-80.378 kg
Wz = 67.059 kg Wz =299.977 kg
Wx'=40.189kg  Wx =8984 kg
W7 =149.988kg Wz=33.529kg

5 Nolu Diigiim Noktas1
Wx=80378kg  Wx=17.968 kg
Wz=299.977kg  Wz=67.059 kg

7Nolu Diigiim Noktasi

Wx =40.189 kg Wx= 8984kg
Wz=149988kg  Wz=337.529kg
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4 Nolu Diigiim Noktas1

Wx =8.984 kg Wx =-40.189 kg

Wz=33.529kg Wz =149.988 kg
6 Nolu Diigiim Noktas1

Wx = 80.378 kg Wx =17.968 kg

Wz =299.977 kg Wz =67.059 kg

2.2.3. STATIK COZUM iCIN SAP90 VERISi

CcOZ0M B2
SYSTEM
L=5

JOINTS

4 X=7.5 Y=0Z=8

1 X=0 Y=0Z=6G=14,1
7 X=15 Y=027Z-6 G=4,7,1
10 X=12.5Y=0 Z=6

8 X=2.5 Y=0Z=6 G=8,10,1
11X=0 Y=0Z=0

12X=15 Y=0Z=0

RESTRAINTS
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1101 R=0,1,0,1,0,1
1112 1R=1,1,1,1,1,1

FRAME

NM=3 NL=4

1 A=34.5E-4

2 A=6.91E-4

3 A=118E-4 I=29210E-8 W=92.6E-3
1 WG=0.24,0,0

2 WG=0.12,0,0

3 WG=-0.24,0,0

4 WG=-0.12,0,0

112 M=1LP=2,0G=5,1,1,1
718 M=1LP=2,0

889 M=1LP=2,0

9910 M=1LP=2,0

10107 M=1LP=2,0

1128 M=2LP=2,0

1283 M=2LP=2,0

1339 M=2LP=2,0

1449 M=2LP=2,0

1595 M=2LP=2,0

16 510 M=2LP=2,0

17106 M=2LP=2,0

18111 M=3 LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
197 12 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS
176 L=1 F=0,0,-877.95E-3,0,0,0
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2 6 1 L=1 F=0,0,-1755.9E-3,0,0,0

176L=2 F=0,0,-600E-3,0,0,0

261L=2 F=0,0,-1200E-3,0,0,0

143L=3 F=0,0,-600E-3,0,0,0

23 1L=3 F=0,0,-1200E-3,0,0,0

1  L=4 F=-8.984E-3,0,33.529E-3,0,0,0
23 1L=4 F=-17.968E-3,0,67.059E-3,0,0,0
4  L=4 F=31.205E-3,0,183.517E-3,0,0,0
561L=4 F=80.378E-3,0,299.977E-3,0,0,0
7  L=4 F=40.189E-3,0,149.988E-3,0,0,0
1 L=5 F=-40.189E-3,0,149.988E-3,0,0,0
231L=5 F=-80.378E-3,0,299.977E-3,0,0,0
4 L=5 F=-31.205E-3,0,183.517E-3,0,0,0
561L=5 F=17.968E-3,0,67.059E-3,0,0,0

7  L=5 F=8.984E-3,0,33.529E-3,0,0,0

2.2.4. STATIK COZUM SONUCLARI
COZUM B2

FRAME ELEMENT FORCES

ELTLOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT
1

1 -17.04
2 -11.64
3 -8.15
4 1.38
5 2.18



—

wm bW N

-17.04
-11.64
-8.15
1.40
2.27

wm AW N

-10.22
-6.99
-3.49

1.14
1.10

v AW -

-10.22
-6.99
-3.49

1.10
1.14

v A W N -

-17.04
-11.64
-3.49
2.27
1.40

-17.04
-11.64
-3.49
2.18
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10

11

1.38

W W N

16.34
11.16

7.83
-1.35
-2.28

th B W N =

13.04
8.91
5.58

-1.21

-1.68

(O I - VS S \V ]

13.04
8.91
3.33
-1.68
-1.21

v A WN =

16.34
11.16
333
228
135

-1.76
-1.20
-1.20
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13

14

15

16

122

.07
32

w»n A WD =

3.73
2.55
2.55
-.15
-.68

[ T N U O R

-3.73
-2.55
-2.55
15
.68

wn AW N

3.51
2.40
1.20
-39
-39

W A WN)

-3.73
-2.55
.00
.68
15

3.73
2.55



17

18

19

123

.00
4 -68
5 -15
1 -1.76
2 -120
3 .00
4 32
5 07
1 -5.27
.0 A2 -5
6.0 12 .00
2 -3.60
0 .09 -51
6.0 09 .00
3 270
.0 .04 -26
6.0 .04
4 39
0 -141 4.15
6.0 .03 .00
5 7
.0 93  -345
6.0 21 .00
1 -5.27
.0 -12 .00
6.0 -12 -75
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2 360
.0 -.09 .00
6.0 -.09 =51
3 -90
.0 -.04 .00
6.0 -.04 -.26
4 71
0 =21 .00
6.0 -93 -3.45
5 .39
.0 -.03 .00
6.0 1.41 4.15
Table 2.2
ELEMAN OLU YARIM KAR RUZGAR | RUZGAR EY ElY
NO YUKLER (t) | KAR () ® SOLDAN (t) | SAGDAN ® ®
: (t)
1 17.04 8.15 11.64 -1.38 -2.18 28.68 |27.30
2 17.04 8.15 11.64 -1.40 227 28.68 [27.28
3 10.22 3.49 6.99 -1.14 -1.10 17.21 16.11
4 10.22 3.49 6.99 -1.10 -1.14 1721 16.11
5 +17.04 3.49 +11.64 227 -1.40 28.68 [27.28
6 17.04 3.49 11.67 -2.18 -1.38 28.71 27.33
7 -16.34 -7.38 -11.16 1.35 228 2750 |-26.15
8 -13.04 -5.58 -8.91 1.21 1.68 2195 [-20.74
9 -13.04 -3.33 -8.91 1.68 1.21 2195 [-20.74
10 -16.34 -3.33 -11.16 228 1.35 -27.50 [-26.15
11 1.76 1.20 1.20 -0.07 -0.32 2.96 2.89
12 -3.73 -2.55 -2.55 0.15 0.68 -6.28 -6.28
13 3.73 2.55 2.55 -0.15 -0.68 6.28 6.13
14 -3.51 -1.20 -2.40 0.39 0.39 -5.91 -5.52
15 3.73 0 2.55 -0.68 -0.15 6.28 6.13
16 -3.73 0 -2.55 0.68 0.15 -6.28 -6.13
17 1.74 0 1.20 -0.32 -0.07 2.96 2.89
18 M=0.75 M=0.26 =0.51 M=4.15 =+3.45 [M=126 [M=4.71
N=5.27 N=2.70 |N=3.60 N=-0.39 N=-0.71 N=8.87 |N=8.16
19 M=0.75 M=026 [M=0.51 M=3 45 M=4.15 M=1.26 |M=4.71
=527 N=0.90 |N=3.60 N=-0.71 N=-0.39 |N=8.87 [N=8.16

Momentler tm
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2.2.5. SISTEM ELEMANLARININ BOYUTLANDIRILMASI
UST BASLIK

N=128.68t

lix= Ly =2.588  Segilen -;- 1320 A=38.9cm’

2588

,=478cm i,=2.67cm ?\.x=—2—a Ay =96.928—>=97 =1.90

o =1.90 x &'698 o =1.400 t/em® < oy
ALT BASLIK
N=27150t Secilen % 1220 A=198cm® o= % o =1388 t/em®> < Cem

DIKMELER

11 ve 17 Nolu Elemanlar

N=-296t

if=1.90cmi7=0.980m ?\,y=0— =68.367 > 69 ©w=146 oc=1.46x

L= Lliy=67cm Segilen L 50.50.5 A=4.80cm’
67 2.96

98 480
2

6 =0.900 t/cm" < o

14 Nolu Eleman

N=591t

Secilen L.50.50.5 A=4.80cm’> o= % =1231 tem® < o,y

DIYAGONALLER

12 ve 16 Nolu Eleman

N=-6.281

Segilen L 50.50.5 A=4.80 cm’ o= % o =1.3083tcm’ < Cem
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13 ve 15 Nolu Eleman
N=-628t (= Liy= 2.836 m Secilen L90.90.13 A=21.8 cm’

- 2836 A=16298 — 163 o = 4.61 x 628

i =339cm i =174cm A= —
F ’7 1.74 218

c=1328t/cm’ < o,y
KOLONLAR

N=8.87t M=126tm Segilen 1260 A=533cm* W=442cm’ i =104cm
i,=2.32 8,=26-2x 1.41=23.18 cm b=11.3cm d=0.94cm t=1.4lcm A, =69.23
Ay=129310 © =147 Opep=04916t/cm’ o, =0.16641 tem® o, =1.729 tem’
o, =0.28506 t/em” H =3.863cm Fy=19.564 cm® L;5=169.80 cm® i,p =2.946
em Sfiyp=203.66 op=0.42191 tlem’

Gerilme Kontrolleri 0.97396 <1
0.79122 <1

EIY YOKLEMESI ICIN

N=8.16t M=4.71 tm Segilen1340 A=86.7cm’ W,=923cm’ i,=13.5cm
i,=2.80 S,=34-2x1.83 =30.34cm b=13.7cm d=1.22cm t=1.83 em A, =533
Ay=107.142 Oper =0.7697 g =9.411764x 107 t/em® o, =3.3516 t/em®

0, =0.51029 t/em® H'=5.05cm’ Fy=3124cm’ I, =392.89 cm® ijp=3.54 cm
S/iyp = 169.18 o5 =0.611365 t/em®

Gerilme Kontrolleri 0.852252 <1
0.900000 <1
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2. Kontrol
816 471 2
= 56. 57icin ©®=133 6=133x —+09x— o= 0.5816 t/em" <o,
A =56.69 —>57i¢cin ® c X 267 X 973 c em
2.3 COZUM B3
s )
o]
al
9 N
10 11 12 ]
2.50|250]2.50| 250 g
N
‘i’; 20,00 3 :
Sekil 2.7
2.3.1 SISTEME ETKIYEN YUKLER
Toplam Ol YUK......veeveeerreereeeesressseessssesenees 90.06+ (9+3+20) = 122.06 kg/m”
AL YOKT.verrvereeoeeeoeeeeeeseeseseseesesesseesesesessmseeessessssssssssssnssssssessesssasess 80.00 kg/m”

2.3.2 DUGUM NOKTASI YUKLERININ BULUNMASI

2.3.2.1 OLU YUKLER
P®=122.06 x 25 x6 P° =91545 kg P%=22.06 x2.5x 6 P} =1830.90kg
2

Pl =Pi=P!=P®="P=183090kg P2 =91545 kg

2.3.2.2 KAR YUKU

PX =600 kg PX=PX=PX=1200kg P¥ =1200kg
PX=PX=PX=1200kg PX=600kg



2.3.2.3 RUZGAR YUKU

W, = 4471 x 2255

4471
2

W,=69.425kg W, = (

2.588

W5 =7.153 x

2.588

We= (32% == +20x 2588

2
2.588

W =310.56kg W, =20 x

x6 W, =34.712kg

x 2588 +7.153x

x6 Ws=55535ke
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W,=4.471x2588x 6 W,=69.425kg

2.588
2

)x6 W,=90.248kg

2.588

W,'=32 x x6 Wi =248.448

)x6 Ws=403.728kg W,=20.2.588 x 6 W,=310.56kg

x6 Wy=15528 kg

RUZGAR YUKLERININ BILESENLERE AYRILMASI

Riizgar Soldan Riizgar Sagdan

1 Nolu Diigiim Noktast

Wx =28.984 kg Wx =-40.189 kg
Wz =33.529 kg Wz =149.988 kg
3 Nolu Diigiim Noktasi

Wx =17.968 kg Wx =-80.378 kg
Wz =67.059 kg Wz =299977 kg

5 Nolu Diigiim Noktasi

Wx=14.373 kg -Wx=64.303 kg
Wz =153.642 kg Wz=239.982 kg

Wx'=14.373 kg
Wz =753.642 kg

Wx' = 64303 kg
W7 =239.982 kg

Riizgar Soldan Riizgar Sagdan
2 Nolu Diigtim Noktasi
Wx =17.968 kg Wx =-80.378 kg
Wz =67.059 kg Wz =299.977 kg
4 Nolu Diigiim Noktas1
Wx =23.357 kg Wx =-104.492 kg
Wz=287:172 kg Wz=389.971kg
6 Nolu Diigiim Noktas1
Wx=104492kg Wx=23.357kg
Wz =1389.971 kg Wz=87.172 kg



129

7Nolu Diigtim Noktasi 8 Nolu Diigtim Noktas1
Wx = 80.378 kg Wx=17.968 kg Wx = 80.378 kg Wx =17.968 kg
Wz =299.977 kg Wz =67.968 kg Wz=1299.977 kg Wz =67.059 kg

9 Nolu Diigiim Noktasi
Wx =40.189 kg Wx = 8.984 kg
Wz =149.988 kg Wz=133.529 kg

2.3.3 STATIK COZUM ICIN SAP90 VERISI
¢OZUM B3

SYSTEM

L=5

JOINTS

5 X=10Y=0Z=8.679

1 X=0 Y=0Z=6 G=1,5,1

9 X=20Y=07Z=6 G=5,9,1
12 X=15 Y=0 Z=6

10X=5 Y=0Z=6 G=10,12,1
13X=0 Y=0Z=0

14 X=20 Y=0 Z=0

RESTRAINTS
1121 R=0,1,0,1,0,1
13141R=1,1,1,1,1,1

FRAME
NM=4 NL=4
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1 A=34.5E-4

2 A=6.91E-4

3 A=118E-4 I=29210E-8 W=92.6E-3
4 A=35.5E-4 I=691E-8

1 WG=0.24,0,0

2 WG=0.12,0,0

3 WG=-0.24,0,0

4 WG=-0.12,0,0

112 M=1LP=2,0

223 M=4L1P=2,0G=1,1,1,1
445 M=1LP=2,0G=1,1,1,1
667 M=4LP=2,0G=l1,1,1,1
889 M=1LP=2,0

9110 M=1LP=2,0

1010 11 M=1 LP=2,0 G=1,1,1,1
12129 M=1LP=2,0

13210 M=2LP=2,0

14104 M=2LP=2,0

15411 M=2LP=2,0

16115 M=2LP=2,0

17116 M=2LP=2,0

18612 M=2LP=2,0

19128 M=2LP=2,0

20131 M=3LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
21914 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS
198 L=1F=0,0,-915.45E-3,0,0,0
281 L=1F=0,0,-1830.9E-3,0,0,0
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198 L=2 F=0,0,-600E-3,0,0,0

281 L=2F=0,0,-1200E-3,0,0,0

154 L=3 F=0,0,-600E-3,0,0,0

241 L=3F=0,0,-1200E-3,0,0,0

1 L=4 F=-8.984E-3,0,33.529E-3,0,0,0
231 L=4 F=-17.968E-3,0,67.059E-3,0,0,0
4 L=4 F=-23.357E-3,0,87.172E-3,0,0,0
5 L=4 F=49.93E-3,0,293.624E-3,0,0,0

6 L=4 F=104.492E-3,0,389.971E-3,0,0,0
781 L=4F=80.378E-3,0,299.977E-3,0,0,0
9 L=4 F=40.189E-3,0,149.988E-3,0,0,0
1 L=5 F=-40.189E-3,0,149.988E-3,0,0,0
231 L=5F=-80.378E-3,0,299.977E-3,0,0,0
4 L=5 F=-104.492E-3,0,389.971E-3,0,0,0
5 L=5 F=-49.93E-3,0,293.624E-3,0,0,0
6 L=5 F=23.357E-3,0,87.172E-3,0,0,0
781 L=5F=17.968E-3,0,67.968E-3,0,0,0

9 L=>5 F=8.984E-3,0,33.529E-3,0,0,0

2.3.4. STATIK COZUM SONUCLARI

cOzUM B3

FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT
1

1 -24.76
2 -16.23
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3 -11.59
4 228
5 354
1 -19.69
.0 -.88 .00
2.6 -8 229
2 -1291
0 -.58 .00
2.6 -58  -1.50
3 -827
0 -.58 .00
2.6 -58  -1.50
4 210
0 .03 .00
2.6 .03 .09
5 273
0 16 .00
2.6 16 40
1 -19.22
0 88 -2.29
2.6 .88 .00
2 -12.60
0 S8 . -1.50
2.6 .58 .00
3 -7.96
0 S8 -1.50
2.6 58 .00



4 210
0 -03 .09
26  -03 .00
5 273
0 -16 40
26 -16 .00
1 -14.15
2 927
3 -4.64
4 1.90
5 185
1 -14.15
2 927
3 -4.64
4 185
5 191
1 -19.22
0  -.88 .00
26  -88 229
2 -12.60
0 -58 .00
26  -58  -1.50
3 -4.64
0 00 .00
26 00 .00
4 273
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.0 .16 .00
2.6 .16 40
5 210
.0 .04 .00
2.6 .04 .09
1 -19.69
.0 88 -2.29
2.6 .88 .00
2 -12.91
.0 S8 -1.50
2.6 58 .00
3 -4.64
.0 .00 .00
2.6 .00 .00
4 273
.0 -.16 40
2.6 -.16 .00
5 210
.0 -.04 .09
2.6 -.04 .00
1 -24.76
2 -16.23
3 -4.64
4 3.53
5 2.29

23.68
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10

11

12

13

14

wn H W N

15.52
11.12
-2.16
-3.62

[y

[V, T N O B 8 )

16.85
11.04

6.64
-1.89
-2.42

b A W N~

16.85
11.04

4.40
-2.42
-1.89

wn H W N =

23.68
15.52
4.40
-3.62
-2.16

wnm BN e

-5.31
-3.48
-3.48
21
93
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15

16

17

18

wn W N

2.19
1.44
1.44
-.09
-38

Pt

[0 B - N VS N \S ]

-4.38
-2.87
-2.87
20
.89

a—

[V, I S B S ]

5.49
3.60
1.80
-.68
-.68

-4.38
-2.87
.00
.89
20

2.19
1.44
.00
-38
-.09
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19

20

21

1 531
2 -348
3 .00
4 93
5 21
1 -732
.0 24 -1.43
6.0 24 .00
2 -4.80
.0 .16 -.94
6.0 .16
3 -3.60
.0 .08 -47
6.0 .08 .00
4 .62
0 -1.48 4.55
6.0 -.04 .00
5 1.07
.0 97  -3.65
6.0 25 .00
1 -732
.0 -24 .00
6.0 -24 -143
2 -4.80
0 -.16 .00
6.0 -.16 -.94

137
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3 -1.20
.0 -.08 .00
6.0 -.08 -47
4 1.06
0 -25 .00
6.0 -97  -3.65
5 .63
0 .04 .00
6.0 1.48 4.55
Tablo 2.3
ELEMAN OLU YARIM | KAR(t) | RUZGAR | RUZGAR EY ETY (t)
NO YUKLER (t) | KAR (1) SOLDAN (t) | SAGDAN (t) )
1 24.76 11.59 16.23 2.28 -3.54 40.99 38.71
2 M=2.29 M=1.50 |[M=1.50 |[M=-0.09 M=-0.4 M=3.79 [M=3.70
N=19.69 N=827 |N=12.91 |N=-2.10 N=-2.73 N=32.60 |N=30.5
3 M=2.29 M=1.50 [M=1.50 =-0.09 M=-040 [M=3.79 [M=3.70
N=19.22 N=7.96 |N=12.60 |N=-2.10 N=-2.73 N=31.82 |N=29.72
4 14.15 4.64 927 -1.90 -1.85 23.42 21.57
5 14.15 4.64 927 -1.85 -1.91 23.42 21.57
6 M=2.29 =0 M=+1.50 [M=-0.4 M=-0.09 =3.79 |M=3.70
N=19.22 N=4.64 |N=12.60 |N=-2.73 N=-273 [N=31.82 [N=29.72
7 M=2.29 =0 M= 1.50 =-04 M=-0.09 [M=3.79 |M=3.70
N=19.69 N=4.64 |N=12.91 |N=-2.73 =-2.10 |N=32.60 |N=30.5
8 24.76 4.64 16.23 -3.53 -2.29 40.99 38.70
9 -23.68 -11.12 [-15.52 2.16 3.62 -39.20 -37.04
10 -16.85 -6.64 -11.04 1.89 2.42 -27.89  [-26.00
11 -16.85 -4.40 -11.04 2.42 1.89 -27.89 -26.00
12 -23.68 -4.40 -15.52 3.62 2.16 -39.20 -37.04
13 5.31 3.48 3.48 -0.21 -0.93 8.79 8.58
14 -2.19 -1.44 -1.44 0.09 0.38 -3.63 3.54
15 438 2.87 2.87 -0.20 -0.89 7.25 7.05
16 -5.49 -1.80 -3.60 0.68 0.68 -9.09 -8.41
17 4.38 0 2.87 -0.89 -0.20 7.25 7.05
18 -2.19 0 -1.44 0.38 0.09 -3.63 -3.54
19 5.31 0 3.48 -0.93 -0.21 8.79 8.58
20 M=1.43 M=0.47 [M=0.94 [M=-4.55 M=3.65 M=2.37 [M=6.02
N=7.32 N=3.60 |N=4.80 |N=-0.62 =-1.07 |N=12.12 |N=11.05
21 M=1.43 M=0.47 |M=0.94 [M=-1.06 [M=-4.55 [M=237 [M=6.02
N=7.32 N=120 |N=4.80 |N=3.65 N=-0.63 N=12.12 |N=11.06

Momentler tm
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2.3.5. SISTEM ELEMANLARININ BOYUTLANDIRILMASI
UST BASLIK

N=-32.60t M=3.79tm Segilen%ISSO A=106cm®> W, =366cm’

iy=829cm i,=4.02cm S§,=275-3=245cm b=20cm d=19cm t=3cm
M=31218 A, =64378 Opep=1.018tcm’ o =111 oy, =0.30754 t/em’
o, =8.506 /em® o, =1.035 t/em® H' =4.083 cm Fg=67.7 Lg=2001.33
ip=5.436+cm op=1.517 t/em’

Gerilme Kontrolleri 0.90400 <1

0.89600 <1

2. Kontrol

A,=3121 532i¢in o=1.11c=1.11x 3260 09x3 5=1273 tom? < G
106 366

ALT BASLIK

N=39.20t Segilen % 1280 A=30.5cm® o= 33-9-.%9 =1.285 t/em® < o

DiYAGONALLER

13 ve 19 Nolu Elemanlar

N=-879t £, = £,,=2.588 cm segilen L 90.90.16 A=26.4 cm’

—173cmA= 228 149505150 0 =3.40 6 = 3.40 x 22 =1.13204 tem® <o,
’7 173 264

15 ve 17 Nolu Eleman
N=725t Basing £y, = £, =320.1cm segilen2x L.70.70.9

L=2xI, i,=210cm L,=[526+(2.10°x11.9]x2 [,=210.158 i, =2.971cm

7\.——352—1961- A=15242 153 ©=4.07 o=4.07x 725

o =1239 tlem® < Cem
2x11.9
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DIKMELER

16 Nolu Eleman

N=9.09t Segilen L 50.50.7 A=6.56cm’> o= % =1.385 t/em® < Gy

KOLONLAR
N=12.12t M=237tm Secilen 1300 A=69cm’ W,=653 cm’ i,=11.9cm
iy =2.56 S,=30-2x 1.62<26.76 cm b=12.5cm d=1.08 cm t=1.62cm A, = 60.504
Ay =117.18 Opep =0.5889 t/em” & =0.1756 t/em® o, = 2.264 t/em”

0, =0.36294 t/em” H =4.46 cm Fg=25.06 cm’ Lg=264.14 cm® iz =3.246 cm
S/i,s=184.80 op=0.51223 t/em®

Gerilme Kontrolleri 0.95117 <1
0.83052 <1

EiY YOKLEMESI ICIN

N=11.05t M=6.02tm Segilen1360 A=97 cm® W, =1090 cm’ iy=142cm
i,=2.90 S,=36-2x1.95 =32.1cm b=14.3cm d=13 t=1.95cm A, =50.704
Ay=103.44 Gy, =0.8066 o, =0.113917 /em®> o, =3.7082 t/em®
op=0.5523 tfom* H'=535cm’ Fp=34.84 cm’ 1,53=392.89 cm® i3 =3.69 cm
Sfiyp = 16229 op = 0.66437 t/cm’
Gerilme Kontrolleri 0.87023 <1
0.910407 < 1

2. Kontrol

105 09x 892 ;= 06417 tiem? <o,

Ay =50.704 —51i¢in ® =127 =127 x
97 1090
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2.4. COZUM B4

gr

~N i
2,50 [ 2.50 LE.SO [ 2.50 [ 2.501
5
— 25.00 3
Sekil 2.8

2.4.1. SITEME ETKIYEN YOKLER
Cats OIS ...ooveeeeeecvereteseiecacseseeesereeesesesesesessesesssesesesesssessesesessnsnans 90.06 kg/m”
Asik + Stabilite baBlantilars............eveeeeeevereeereerererrseeeeseeeeseseseons 12.00 kg/m*
MaKaS OZ ABITHBL....v.veveevreeeeeeieeteeeseeeeseeeeeseesesaesessesaesssesessssansens 25.00 kg/m*
1o €11 <1 OO P = 80.00 kg/m’
TOPLAm Ol YTK....e.vveveeeereveeeeeeserereseeeseeeeeeseesseseeseseerseeeseses g =127.06 kg/ m*

2.4.2. DUGUM NOKTASI YUKLERININ BULUNMASI

2.4.2.1 OLU YUKLER

P? =127.06 x %é x6 PP =952.95 kg P2 =127.06 x2.5x 6 P3=1905.9kg

Pi=P%=Pl=Pi=19059kg  PS=Pi=P$=P%=19059 kg
P° =952.95kg

2.4.2.2. KAR YUKU

pK = 30x§x6 PX = PX = pX— pK— pK— pK=1200kg

Py =P =PJ=1200kg P} =600kg



2.42.3 RUZGAR YUKU

W, = 4471 x 2288

2588

x6 W,=34.712kg
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W,=4.471x2.588x 6 W,=69.425kg

2.588

Wy=69425kg W, = (44715 +7153x =) x 6 W, =90248 ke

Ws=7.153x2.588x6 W;=111.071kg

W = 32x 2588

2588 2588

2.588

We=7.153 x x6 Ws=55.535kg

x6 W =248448kg W, =32x2.588 x 6 W, =496.896 kg

W = (32xT+20x——2———)x6 W =403.728 kg Wy=20x2.588 x 6

W,=31056kg  W,,=310.56 kg

W11=20X

2.588

x6 W, =155.28kg

RUZGAR YUKLERININ BILESENLERE AYRILMASI

Riizgar Soldan Riizgér Sagdan
1 Nolu Diigtim Noktasi
Wx=8.984 kg Wx=-40.189 kg
Wz=133.529 kg Wz =149.988 kg
3 Nolu Diigiim Noktasi
Wx =17.968 kg Wx =-80.378 kg
Wz =67.059 kg Wz =299.977 kg
5 Nolu Diigiim Noktas:
Wx =-28.747 kg Wx =-128.606 kg

Wz=107.286kg Wz=479.964 kg

Riizgar Soldan Riizgar Sagdan
2 Nolu Diigiim Noktas1
Wx =17.968 kg Wx =-80.378 kg
Wz=67.059 kg Wz =299.977 kg
4 Nolu Diigiim Noktas1
Wx =23.357 kg Wx =-104.492 kg
Wz=87.172 kg Wz =1389.971 kg
6 Nolu Diigiim Noktas1
Wx=14.373 kg Wx =-64.303 kg

Wz =53.642 kg Wz =239.982 kg



Wx' =64303kg  Wx' =14373kg

W7z =239.982kg Wz=53.642kg
7Nolu Diigiim Noktas:
Wx=128.606kg Wx=28.747 kg

Wz =479.964 kg Wz =107.286 kg
9 Nolu Diigiim Noktas1

Wx =80.378 kg Wx =17.968 kg

Wz =299.977 kg Wz =67.059 kg

11 Nolu Diigiim Noktast
Wx =40.189 kg Wx =8.984 kg
Wz =149.988 kg Wz=133.259 kg
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8 Nolu Diigiim Noktas1
Wx=104.492kg  Wx=23357kg
Wz =1389.971 kg Wz=287.172kg

10 Nolu Diigiim Noktas1
Wx =80.378 kg Wx =17.968 kg
Wz=299977kg Wz=67.059 kg

2.4.3. STATIK COZUM ICIN SAP90 VERSI

COHZUM B4
SYSTEM
L=5

JOINTS

6 X=12.5 Y=02Z=9.35
1 X=0 Y=0Z7~6
11X=25 Y=0Z=6

16 X=22.5 Y=0 Z=6
12X=2.5 Y=07Z=6
17X=0 Y=0Z=0
18 X=25 Y=0Z=0

G=1,6,1
G=6,11,1

G=12,16,1
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RESTRAINTS
1161 R=0,1,0,1,0,1
1718 1 R=1,1,1,1,1,1

FRAME

NM=3 NL=4

1 A=34.5E-4

2 A=6.91E-4

3 A=118E-4 I=29210E-8 W=92.6E-3
1 WG=0.24,0,0

2 WG=0.12,0,0

3 WG=-0.24,0,0

4 WG=-0.12,0,0

112 M=1LP=2,0G=9,1,1,1
11112 M=1LP=2,0

1212 13 M=1 LP=2,0 G=3,1,1,1
16 16 11 M=1 LP=2,0

17212 M=2LP=2,0

18123 M=2LP=2,0

19313 M=2LP=2,0

20413 M=2LP=20

21135 M=2LP=2,0

22514 M=2LP=2,0

23614 M=2LP=2,0

24147 M=2LP=2,0

25715 M=2L1LP=2,0

26815 M=2L1LP=20

27159 M=2L1LP=2,0

28916 M=2LP=2,0
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291016 M=2 LP=2,0
30171 M=3LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
3111 18 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

11110 L=1 F=0,0,-952.95E-3,0,0,0

2101 L~=1F=0,0,-1905.9E-3,0,0,0

11110 L=2 F=0,0,-600E-3,0,0,0

2101 L=2F=0,0,-1200E-3,0,0,0

165 L=3F=0,0,-600E-3,0,0,0

251 L=3F=0,0,-1200E-3,0,0,0

1 L=4 F=-8.984E-3,0,33.529E-3,0,0,0
231 L=4F=-17.968E-3,0,67.059E-3,0,0,0
4 L=4 F=-23.357E-3,0,87.172E-3,0,0,0
5 L=4 F=-28.747E-3,0,107.286E-3,0,0,0
6 L=4 F=49.93E-3,0,293.624E-3,0,0,0

7 L=4 F=128.606E-3,0,479.964E-3,0,0,0
8 L=4 F=104.492E-3,0,389.971E-3,0,0,0
9101 L=4F=80.378E-3,0,299.977E-3,0,0,0
11 L=4 F=40.189E-3,0,149.988E-3,0,0,0

1 L=5 F=-40.189E-3,0,149.988E-3,0,0,0
231 L=5F=-80.378E-3,0,299.977E-3,0,0,0
4 L=5 F=-104.492E-3,0,389.971E-3,0,0,0
5 L=5 F=-128.606E-3,0,479.964E-3,0,0,0
6 L=5 F=-49.93E-3,0,293.624E-3,0,0,0

7 L=5 F=28.747E-3,0,107.286E-3,0,0,0
8 L=5 F=23.357E-3,0,87.172E-3,0,0,0
9101 L=5F=17.968E-3,0,67.059E-3,0,0,0

11 L=5 F=8.984E-3,0,33.529E-3,0,0,0
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2.4!.4."STATiK COZUM SONUCLARI
cOZUM B4
FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT
1

-33.13
-20.86
-15.07
3.14
4.94

Wh BN W N =

-33.13
-20.86
-15.07
3.16
5.02

R W

-25.77
-16.22
-10.43
2.90
3.86

[V, T - TS B

1 -25.77
2 -16.22
3 -10.43
4 293
5 397




W AW N e

-18.41
-11.59
-5.79
2.61
2.56

[ T - U B O

-18.41
-11.59
-5.79
2.56
2.61

v AW e

-25.77
-16.22
-3.79
3.97
2.93

wn AW N e

-25.77
-16.22
-3.79
3.86
2.90

W B W N =

-33.13
-20.86
-5.79
5.02
3.16
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10

11

12

13

14

-33.13
-20.86
-5.79
4.94
3.14

W L W N e

31.62
19.91
14.43
-2.92
-5.01

hn W N -

28.07
17.67
12.19
-2.79
-4.41

wn AW N =

20.95
13.19
7.72
-2.50
-3.12

SHOWN

20.95
13.19
5.48
-3.12
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15

16

17

18

19

-2.50

wn kW N -

28.07
17.67
5.48
-4.41
-2.79

—

“w AW N

31.62
19.91

5.48
-5.01
-2.92

[y

wn AW N

-1.91
-1.20
-1.20
.07
32

wm R W N

4.03
2.54
2.54
-.15
-.68

-4.03
-2.54
-2.54

149



20

21

22

23

24

15
.68

W A WN

-1.91
-1.20
-1.20
.09
42

[, B S S

5.21
3.28
3.28
=23
-1.01

w A W N -

-5.21
-3.28
-3.28
.26
1.17

whh S W N

7.62
4.80
2.40
-1.05
-1.05

-5.21
-3.28
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25

26

27

28

29

.00
1.17
26

wn A W N

5.21
3.28
.00
-1.01
-23

—

wn AW N

-1.91
-1.20
.00
42
.09

[V, TR S US B O

-4.03
-2.54
.00
.68
15

wn W N =

4.03
2.54
.00
-.68
-15

-1.91
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30

31

152

2 -1.20
3 .00
4 32
5 07
1 -9.53
.0 38 -2.29
6.0 38
2 -6.00
0 24 -1.44
6.0 24
3 -4.50
.0 A2 -72
6.0 A2 .00
4 .85
0  -1.55 4.97
6.0 -11 .00
5 143
0 1.00 -3.83
6.0 28 .00
1 953
.0 -38 .00
6.0 -38 229
2 -6.00
.0 -24 .00
6.0 -24  -144
3 -1.50
0 -12 .00
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6.0 -12 =72
4 143
0 -28 .00
6.0 -1.00 -3.83
5 .85
.0 11 .00
6.0 1.55 4,97
Tablo 2.4
ELEMAN OLU YARIM | KAR(Y) | RUZGAR | RUZGAR EY ElY
NO YUKLER (t) { KAR (t) SOLDAN (t) | SAGDAN (t) ® @®
1 33.13 15.07 20.86 -3.14 -4.94 53.99 [50.85
2 33.13 15.07 20.86 -3.16 -5.02 53.99 [50.85
3 25.77 10.43 16.22 -2.90 -3.86 4199 [39.09
4 25.77 10.43 16.22 -2.93 -3.97 41,99  [39.09
5 18.41 5.79 11.59 -2.61 -2.56 30.00 [27.44
6 18.41 5.79 11.59 -2.56 -2.61 30.00 [27.44
7 25.77 5.79 16.22 -3.97 2.93 4199  [39.09
8 25.77 5.79 16.22 -3.86 -2.90 4199 [39.09
9 33.13 5.79 20.86 -5.02 -3.16 53.99 |50.83
10 33.13 5.79 20.86 -4.94 3.14 53.99 |50.85
11 -31.62 -14.43 -19.91 2.92 5.01 -51.53 |-48.61
12 -28.07 -12.19 -17.67 2.79 4.41 -45.74  |-42.95
13 -20.95 -1.72 -13.19 2.50 3.12 -34.14  [-31.64
14 -20.95 -5.48 -13.19 +3.12 2.50 -34.14  |-31.64
15 -28.07 -5.48 -17.67 4.41 2.79 -45.74 |-42.95
16 -31.62 -5.48 -19.91 5.01 2.92 -51.53 [-48.61
17 1.91 1.20 1.20 -0.07 -0.32 3.11 3.04
18 -4.03 -2.54 -2.54 0.15 0.68 -6.57 -6.42
19 4.03 2.54 2.54 -0.15 -0.68 6.57 6.42
20 1.91 1.20 1.20 -0.09 -0.42 3.11 3.02
21 -5.21 -3.28 -3.28 0.23 1.01 -8.49 -8.26
22 521 3.28 3.28 -0.26 -1.17 8.49 8.23
23 -7.62 -2.40 -4.80 1.05 1.05 -12.42  |-11.37
24 5.21 0 3.28 -1.17 -0.26 8.49 8.23
25 -5.21 0 -3.28 1.01 0.23 -8.49 -8.26
26 1.91 0 1.20 -0.42 -0.09 3.11 3.02
27 4.03 0 -2.54 -0.68 -0.15 6.57 6.42
28 -4.03 0 -2.54 0.68 0.15 -6.57 -6.42
29 1.91 0 1.20 -0.32 -0.07 3.11 3.04
30 =+2.29 M=+0.72 [M=+1.44 [M=-497 |[M=3.83 M=3.73 | M=7.56
N=9.53 N=4.5 N=6.00 |N=-0.85 N=-143 N=15.53 [N=14.10
31 M=2.29 M=+0.72 |M=144 |[M=3.83 M= -4.97 M=3.73 |M=7.56
N=9.53 N=15 |[N=6.00 [N=-143 N=-0.85 N=15.53 | N=14.10

Moment tm
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2.4.5 SISTEM ELEMANLARININ BOYUTLANDIRILMASI

UST BASLIK
N=-53.99t £ =L, =2.588cm Segilen % 1425 A=662cm’

I[,=3.30cm _2388 _ 78424 > 79 =159 c=1.59x 5399
330 66.2

o =1.296 t/em® < Cem

ALT BASLIK
N= 5153t Secilen -;— 1320 A=389cm’ o= §318i93 =1324t/em? < Cem
DIKMELER
17 ve 29 Nolu Elemanlar
N=-311t £ =£,=067 m Segilen L50.505 A=4.80 cm’ i7= 0.98 cm
= 5 6836769 ©=146 c=146x -k =09459 tlom> < e
098 480
20 ve 26 Nolu Elemanlar
N=-3.11t £4=2y=200cm Segilen L65659 A=11.0cm? i?= 1.25
A=220_160 > ©=445 o=445x >l =1258 t/em® < Gep
125 11.0
23 Nolu Eleman

N=12.42tSegilen L 60.60.8 A=9.03cm’c= %‘(-)4?2 =1.375 t/em®

DIYAGONALLER

18 ve 28 Nolu Elemanlar

N=6.57t Segilen L50.505 A=480cm’oc =2i8(7) =1.368 t/em® < Gp
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19 ve 27 Nolu Elemanlar
N=-6.57t fi,=£,,=283.6cm Segilen L90.90.13 A=21.8 cm”

i=174cm A=2030_ 162.98-5163 ©=4.61 6=461x>L o= 1.389 tem’ <Gy
7 174 218

21 ve 25 Nolu Elemanlar

N=849t Secilen L50.507 F=6.56cm’ o= %‘-2—2 =1.294 t/em® < &,

22 ve 24 Nolu Elemanlar
N=849t {={,y=366.5cm Segilen2xL 75.75.10 i, =225

=395 _ 16285163 © =461 c=461x — _ =1387 t/em’< G

225 (2x14.1)

KOLONLAR

N=1553t M=3.73tm Segilen 1340 A= 86.7 cm® W, =923 cm’ i, =13.5cm
i, =2.80cm S,= 34-2x1.83 =3034cm b=137cm d=122cm t=1.83cm
Ae=5333 Ay=107.14 Gpep="0.6693 em’ Gy, =0.179 tem” o =2.914 tlem’
0, = 0404 Yem” H'=5.05 Fy=3124cm’ IL5=39285cm® ip=3.546
Sfi,p=169.19 o =0.61136 t/em’

Gerilme Kontrolleri 0.8660 <1
0.7850 <1

EiY YOKLEMESI iCIN
N=14.10t M=7.56tm Segilen 1380 A=107cm’® W,=1260cm i,=15cm
i,=3.02cm S,=38-2x2.05=339cm b=149cm d=1.37cm t=2.05cm

A =48 Ay =99.3 Gy =0.8434 them® o, =0.13177 them® o, =4.1378 tem’
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o, =0.6tem’ H'=565cm Fy=38285cm” Lp=566318cm® ij5=3.846 cm
S/iyx=156.00 cm og=0.71905 t/cm’

Gerilme Kontrolleri 0.88883 <1

0.92593 <1

2. Kontrol

A=48 icin =124 o©=127x 1103 L 09x 02 = 06417 tem? <G
97 1090

2.5. cOZUM B5

6x2.5=15

L 30.00 i
Sekil 2.9

2.5.1. SISTEME ETKIYEN YUKLER

Catl QTSI ecvevevvereeceeieeeeseeeeesereeseeseeseesessessesseesessessessssseanes 90.06 kg/ m®
Agsik + Stabilite baglantilari...........c.ccoceeeereeecrereenrineeenne. 12.00 kg/ m’
MaKas Oz ABIUBL........vveeevcrienieeeeeiseseeeeeseeseeseeseessssees 30.00 kg/ .m*
Toplam OLE YUK ....ovveeeeeereereeeeeeeseeereeeseeessssssessesssens g =132.06 kg/ m*

2.5.2 DUGUM NOKTASI YUKLERININ BULUNMASI
2.5.2.1 OLU YUOKLER

PP =132.06 x -22£x6 P} =990.45 kg P{=132.06x2.5x 6 PJ =1980.9kg



P{=Pi=P=P;=P)=19809kg

P2 =990.45 kg

2.5.2.2. KAR YUKU

P =Py

2.5.2.3 RUZGAR YUKU

Wl =34.712 kg Wz

W, =90.248 kg W=

588x6 Ws=W,=111.071ke

W,=7.153 x 2208

2.588

W, =20x2.588%x6 W, =

P§=P§=Pfo=Pf] =P?2

x6 W,;=55535kg W,/= 32x

le =310.56 kg W13 =20 x
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=1980.9 kg

=600kg PY=P{ =P =PS=PX=pX=pX=pX =pX =pX =pX =1200kg

(4471————25288 7.153 % 25288) 6

We=7.153 x 2

2588 6 W, =248.448 kg

+20x% 2588

Yx6 W,=403.728 kg

2.588

RUZGAR YUKLERININ BILESENLERE AYRILMASI

Riizgér Soldan Riizgér Sagdan

1 Nolu Diigiim Noktasi

Wx =8.984 kg Wx =-40.189 kg

Wz =33.529 kg Wz =149.988 kg
3 Nolu Diigiim Noktas1

Wx =17.968 kg Wx =-80.378 kg

Wz=67.059 kg Wz =299.977 kg

Riizgér Soldan Riizgar Sagdan
2 Nolu Diigiim Noktas:
Wx =17.968 kg Wx = - 80.378 kg
Wz=67.059 kg Wz =299.977 kg
4 Nolu Diiglim Noktas:
Wx =23.357 kg Wx =-104.492 kg
Wz=287.172 kg Wz =389.971 kg

x6 W3 =15528kg



5 Nolu Diigiim Noktas1
Wx =-28.747 kg Wx =-128.606 kg
Wz=107.286kg Wz=479.964 kg

7Nolu Diigiim Noktasi
Wx=14373kg  Wx=64.303 kg
Wz=53.642kg  Wz=239.982kg
Wx'=64303kg  Wx'=14.373kg
WZ =239.982kg Wz=53.642kg

9 Nolu Diigiim Noktasi
Wx=128.606kg  Wx=28.747 kg

Wz =479.964 kg Wz =107.286 kg

11 Nolu Diigtim Noktas1

Wx =80.378 kg Wx =17.968 kg
Wz=299.977 kg Wz =67.059 kg
13 Nolu Diigtim Noktasi

Wx =40.189 kg Wx =8.984 kg
Wz=149.988kg Wz=33.529kg
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6 Nolu Diigiim Noktasi
Wx =-28.747 kg Wx =-128.606 kg
Wz =107.286 kg Wz =479.964 kg

8 Nolu Diigiim Noktas1
Wx=128.606 kg  Wx=28.747 kg
Wz =479.964 kg Wz =107.286 kg

10 Nolu Diigtim Noktasi
Wx=104.492kg  Wx=23.357kg
Wz=389.971kg Wz=87.172kg

12 Nolu Diigiim Noktasi
Wx =80.378 kg Wx =17.968 kg
Wz=299.977 kg Wz =67.059 kg

2.5.3. STATIK COZUM ICIN SAP90 VERSI

CcOZUM B5
SYSTEM
L=5

JOINTS
7 X=15 Y=02=10.02
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1 X=0 Y=0Z=6 G=1,7,1
13X=30 Y=07Z=6 G=7,13,1
18 X=25 Y=0Z=6

14X=5 Y=07Z=6 G=14,18,1
19X=0 Y=0Z=0

20 X=30 Y=0Z7Z=0

RESTRAINTS
1181 R=0,1,0,1,0,1
1920 1R=1,1,1,1,1,1

FRAME

NM=4 NL=4

1 A=34.5E-4

2 A=6.91E-4

3 A=118E-4 I=29210E-8 W=92.6E-3
4 A=34.5E-4 1=691E-8

1 WG=0.24,0,0

2 WG=0.12,0,0

3 WG=-0.24,0,0

4 WG=-0.12,0,0

112 M=1 LP=2,0

223 M=4 LP=2,0 G=1,1,1,1
445 M=1 LP=2,0 G=5,1,1,1
1010 11 M=4 LP=2,0 G=1,1,1,1 .
1212 13 M=1LP=2,0

13114 M=1LP=2,0

14 14 15 M=1LP=2,0 G=3,1,1,1
1818 13 M=1LP=2,0
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19214 M=2LP=2,0
20144 M=2LP=2,0
21415 M=2LP=2,0
22515 M=2LP=2,0
23156 M=2LP=2,0
24616 M=2LP=2,0
25167 M=2LP=2,0
26168 M=2LP=2,0
27817 M=2LP=2,0
28917 M=2LP=2,0
291710 M=2LP=2,0
3010 18 M=2 LP=2,0
311812 M=2LP=2,0
32191 M=3LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
331320 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

113 12 L=1 F=0,0,-990.45E-3,0,0,0
2121 L=1F=0,0,-1980.9E-3,0,0,0
113 12 L=2 F=0,0,-600E-3,0,0,0
2121 L=2F=0,0,-1200E-3,0,0,0
176 L=3F=0,0,-600E-3,0,0,0
261 =3 F=0,0,-1200E-3,0,0,0

1 L=4 F=-8.984E-3,0,33.529E-3,0,0,0
231 L=4F=-17.968E-3,0,67.059E-3,0,0,0
4 L=4 F=-23.357E-3,0,87.172E-3,0,0,0
561 L=4 F=-28.747E-3,0,107.286E-3,0,0,0
7 L=4 F=49.93E-3,0,293.624E-3,0,0,0

891 =4 F=128.606E-3,0,479.964E-3,0,0,0
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10 L=4 F=104.492E-3,0,389.971E-3,0,0,0
11121 L=4 F=80.378E-3,0,299.977E-3,0,0,0
13 L=4 F=40.189E-3,0,149.988E-3,0,0,0

1 =5 F=-40.189E-3,0,149.988E-3,0,0,0
231 L=5F=-80.378E-3,0,299.977E-3,0,0,0
4 L=5 F=-104.492E-3,0,389.971E-3,0,0,0
561 L=5F=-128.606E-3,0,479.964E-3,0,0,0
7 L=5 F=-49.93E-3,0,293.624E-3,0,0,0

891 L=5F=28.747E-3,0,107.286E-3,0,0,0
10 L=5 F=23.357E-3,0,87.172E-3,0,0,0
11121 L=5F=17.968E-3,0,67.059E-3,0,0,0
13 L=5 F=8.984E-3,0,33.529E-3,0,0,0

2.5.4. STATIK COZUM SONUCLARI

¢OZUM B5

FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT
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1 -42.09
2 -25.50
3 -18.54
4 399
5 636
1 -36.60
.0 -.96 .00
2.6 -9  -2.48
2 -22.17
.0 -.58 .00
2.6 -58  -1.50
3 -15.22
.0 -.58 .00
2.6 -58  -1.50
4 3.81
.0 .03 .00
2.6 .03 .09
5 5.56
.0 .16 .00
2.6 16 40
1 -36.09
0 96  -2.48
2.6 .96 .00
2 -21.86
.0 S8 -1.50
2.6 58 .00



-14.91

2.6
3.81

2.6
5.56

58
.58

-.03
-.03

-.16
-.16

-1.50
.00

.09
.00

40
.00

wn R W N

-30.61
-18.54
-11.59
3.61
4.68

wnm W N =

-30.61
-18.54
-11.59
3.64
4.81

wn A WN

-22.96
-13.91
-6.95
3.29
3.24

-22.96
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w»m W N

-13.91
-6.95
3.24
3.29

pum—y

B AW N

-30.61
-18.54
-6.95
4.81
3.64

thh K W N =

-30.61
-18.54
-6.95
4.68
3.61

-36.09
0
2.6
-21.86

2.6
-6.95

2.6
5.56

-.96
-.96

-.58
-.58

.00
.00

16
16

.00
-2.48

.00
-1.50

.00
.00

.00
40
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12

13

5 3.81
.0 .03 .00
2.6 .03 .09
1 -36.60
0 96  -2.48
2.6 .96 .00
2 -22.17
.0 S8 -1.50
2.6 58 .00
3 -6.9
.0 .00 .00
2.6 .00 .00
4 5.56
.0 -.16 40
2.6 -.16 .00
5 381
.0 -.03 .09
2.6 -.03 .00
1 -42.09
2 2550
3  -6.95
4 6.36
5 399
1 40.08
2 2428
3 17.74
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15

16

17

18

(% I N

-3.66
-6.41

w»m AW N

32.68
19.80
13.26
-3.39
-5.21

wn A W ON

25.29
15.32

8.78
-3.06
-3.72

w»m AW =

25.29
15.32
6.54
-3.72
-3.06

L A W N =

32.68
19.80
6.54
-5.21
-3.39

40.08
24.28
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20

21

22

23

167

6.54
-6.41
-3.66

wm W N

-5.74
-3.48
-3.48
21
93

—

wm AW N

2.37
1.44
1.44
-.09
-38

fa—y

nm W N

-4.74
-2.87
-2.87
20
.89

[0, R - VS B S

-1.98
-1.20
-1.20
A1
51

6.18



24

25

26

27

28

[V, BN - S VS B S

3.74
3.74
-.30
-1.33

fo—y

% TN - S N\

-6.18
-3.74
-3.74
32
1.42

wm W N -

9.90
6.00
3.00
-1.40
-1.40

[V T S US B S

-6.18
-3.74
.00
1.42
32

W D W N e

6.18
3.74
.00
-1.33
-.30
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30

31

32

wm W N =

-1.98
-1.20
.00
51
A1

W R W N

-4.74
-2.87
.00
89
20

wm AW N -

2.37
1.44
.00
-.38
-.09

wh AW

-5.74
-3.48
.00
.93
21

-11.89
.0 58 -3.46
6.0 .58 .00
-7.20
.0 35 -2.10
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6.0 35 .00
-5.40
0 A7 0 -1.05
6.0 A7
1.07
0 -1.62 5.42
6.0 -.18 .00
1.80
.0 1.02  -3.98
6.0 30 .00
-11.89
.0 -.58 .00
6.0 -58  -3.46
-7.20
.0 -.35 .00
6.0 -35  -2.10
-1.80
0 -17 .00
6.0 -17  -1.05
1.80
.0 -.30 .00
60 -1.02 -398
1.07
.0 A8 .00
6.0 1.62 5.42
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Tablo 2.5
ELEMAN OLU YARIM | KAR(t) | RUZGAR | RUZGAR EY EIY
NO YUKLER (t) | KAR(t) SOLDAN (t) | SAGDAN ® ®
()

1 42.09 18.54 25.50 -3.99 -6.36 67.59 63.60

2 M=2.48 M=1.50 |[M=1.50 |[M=-0.09 M=-0.40 [M=3.98 |[M=3.89
N=136.60 N=1522 |N=22.17 {N=-3.81 N=-5.56 |N=58.77 |N=54.96

3 M=2.48 M=1.50 [M=1.50 =-0.09 M=-040 [M=3.98 |[M=3.89
N=36.09 N=14.91 |N=21.86 |N=-3.81 N=-546 |N=57.95 |N=54.14

4 30.61 11.59 18.54 -3.61 -4.68 49.15 45.54

5 30.61 11.59 18.54 -3.64 -4.81 49.15 45.51

6 22.96 6.95 13.91 -3.29 -3.24 36.87 33.63

7 22.96 6.95 13.9 -3.24 -3.29 36.87 33.63

8 30.61 6.56 18.54 -4.81 -3.64 49.15 4551 °

9 30.61 6.95 18.54 -4.68 -3.61 49.15 45.54

10 M=2.48 =0 M=1.50 [M=-0.40 M=-0.07 |[M=3.98 [M=3.89
N=36.09 N=6.95 [N=21.86 [N=-5.56 N=-381 |N=57.95 |[N=54.14

11 M=2.48 =0 M=1.50 |[M=-0.40 M=-0.07 |M=3.98 |[M=3.89
N=36.60 N=6.95 |N=22.17 |N=-5.56 N=-3.81 |N=58.77 |N=54.96

12 42.09 6.95 25.50 -6.36 -3.99 67.59 63.60

13 -40.08 -17.74 -24.28 3.66 6.41 -64.36 -60.70

14 -32.68 -13.26 -19.80 3.89 521 -52.48 -48.49

15 2529 -8.78 -15.32 3.06 3.72 -40.61 -37.55

16 2529 -6.54 -15.32 3.72 3.06 -40.61 -37.56

17 -32.68 -6.54 -19.80 521 3.39 -52.48 -49.09

18 -40.08 -6.54 24.28 6.41 3.66 -64.36 -60.70

19 5.74 3.48 3.48 -0.21 -0.93 9.22 9.01

20 2.37 -1.44 -1.44 0.09 0.38 -3.81 3.72

21 474 2.87 2.87 -0.20 -0.89 7.61 7.41

22 1.98 1.20 120 -0.11 -0.51 3.18 3.07

23 -6.18 -3.74 -3.74 0.30 1.33 -9.92 9.62

24 6.18 3.74 3.74 -0.32 -1.42 9.92 9.60

25 -9.90 -3.00 -6.00 1.40 1.40 -15.90 -14.50

26 6.18 0 3.74 -1.42 -0.32 9.92 9.60

27 -6.18 0 -3.74 1.33 0.30 -9.92 -9.62

28 1.98 0 1.20 -0.51 -0.11 3.18 0.07

29 474 0 2.87 -0.89 -0.20 7.61 741

30 -2.37 0 -1.44 0.38 0.09 -3.81 -3.72

31 4.74 0 3.48 -0.93 -0.21 9.22 9.01

32 M=3.46 M=1.05 |M=2.10 =-5.42 M=398 |[M=5.56 |M=9.54
N=11.89 N=540 [N=720 |N=-1.07 N=-1.80 |N=19.09 [N=17.29

33 M=3.46 M=1.05 |M=2.10 [M=3.98 =-542 |[M=5.56 |M=9.54
N=11.89 N=-1.80 |N=720 |N=-1.80 N=-1.07 [N=19.09 {N=17.29

Momentler tm
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2.5.5 SISTEM ELEMANLARININ BOYUTLANDIRILMASI
UST BASLIK

N=5877t M=3.98 tm Seg:ilen—;— 1600 A=127 cm* W, =491 cm’®

iy=9.12cm i,=42%9cm S,=30-3x24 =26.76cm b=21.5cm d=2.16cm
t=324 3,=28-529 %,=60326 > 61 Gpp=1.0513tem’ W, =108
G = 046275 them? o, =10.2947 t/em® o, =0.81059 /cm> H =4.46 cm

Fp =79.29 cm’® I,p =2687.10 cm® iyg=5.82cm S/ijg=44.457 op=1.52771>
1.44 t/em® og = 1.44 t/cm®

Gerilme Kontrollerit 0.94116 <1

0.88426 <1
2.Kontrol
o=1.08x 2377 1 09x328  — 1229 tem? < Cem
127 491
ALT BASLIK
N=6436t  Segilen 11360 A=a85em® o=2238 = 1327 yom?
2 485
DIYAGONALLER
19 ve 31 Nolu Elemanlar

N=-922t f,=4£,=2588m Segilen L90.90.16 A=264 cm’

1.=1.73¢cm A= 21—5;;—; =149.59->150 ©=3.40 c=3.40 x%?—% =1.1874 t/em® <Cem

7



173 .

20 ve 30 Nolu Elemanlar
N=381t Secilen L 50.50.5 A =4.80cm’
o= 381 0.793 t/em® <GCem
480
21 ve 29 Nolu Elemanlar
N=761t L= £y =320.15 cm Segilen 2xL 70.70.9 i,=2.10cm
A= @é =15245 5153 ©=4.07 6 =4.07 x 761 = 1.30137 t/cm® < Cem
210 2x119
23 ve 27 Nolu Elemanlar
2 9.92 2
N=9.92t L 60.60.6 A=691cm c= o1 =1.4356 t/cm

24 ve 26 Nolu Elemanlar
N=992t /(4= £y=335cm  Segilen 2xL 75.75.10 A=14.1 cm? i,=2.25

- % ~148.8 = 149 ©=3.86 0 =3.86x9.92/(2x 14.1) = 1.357 them® < 0

DIKMELER
22 ve 28 Nolu Elemanlar
N=-3.18t¢t b= Ly =268cm Segilen L75.75.10 A=14.1 cm?

i=145cm A= 208 - 184827 =594 o=594x 5 1339 t/om’ < G
7 145 141

25 Nolu Eleman

N=1590t L75758 A=115cm* o= %930- =1.382 t/em® <o,
KOLONLAR

N=199t M=556tm Segilen 1360 A=97cm> W,=1090cm’ i, =14.2cm
i,=290cm S,=36-x32.1cm b=143cmd=13cm t=1.95cm A,=50x70—> 51
Ay =103.44— 104 Gy =0.7014 © =127 0,4=0.19680 Vem® o, =3.224 t/em’
o, =0.5100 t/em®* H'=535cm Fp=34.84 cm® Lg=476.163 cm* i =3.696

S/iyp = 162297 op = 0.66437 t/cm’
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Gerilme Kontrolleri 0.975618 <1
0.904440 <1

EIY YOKLEMESI ICIN
N=1729t M=9.54tm Secilen 1400 A=118cm®> W,=1460cm’ i, =157 cm
i,=3.13cm S,=40-2x2.16=35.68cm b=155cm d=144cm t=2.16cm
Ay =45.85 A, =95.84 Gpep=0.8803 tlem® oy, = 0.14652 them® o, = 4.5330 t/om”
o, =0.6534 t/om®> H' =5.946cm Fg=42.04 cm® L5=671.777 cm® iz =3.99 cm
Sfiy=150.102cm o= 0.77672 t/em’

Gerilme Kontrolleri 0.905406 < 1

0.943014 < 1

2. Kontrol

1729 L 09x 2% 5= 0.7668 tem? <G

Ay=45.85 >46 i¢in ® =122 6=1.22x
118 1460

2.6. COZUM B6

/5 2195 "
<
M

X
0,047
2 4 )
6 S [

| 1.35 |

8.00

0.240 t/m
W/3 02T'0

10,00

¥

Sekil 210
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2.6.1. SISTEME ETKIYEN YUKLER

CAL OTHIST e rveeereeeeeer oo eeeseeeseeeseeeeseeseesseeeseessesesensseesseeesseneees 90.06 kg/ m’
ASIK + Stabilite BABLANTIIALL........ve.eveereeeeeeo e reeereeeeseseesemses e ssenenes 12.00 kg/ m®
MaKAS OZ ABITIBL-eeoeeeeeoeeeeereeereseeeseveseseeseeeseeeessessssesoseeesee 10.00 kg/ m*
TOpIAM Ol YK.......vvveeeereeerernereeeeseseoeessssssseesssssssessesnasnsees g =112.06 kg/ m’

2.6.2 DUGUM NOKTASI YUKLERININ BULUNMASI
2.6.2.1 OLU YUKLER

P? =112.06 x -22'—5x6 P’ =840.45 kg P; =P} =P;=1680.9 kg

P2 =840.45 kg

2.6.2.2. KAR YUKU
P{ =P¥=600kg PX=PX =PX=1200kg

2.6.2.3 RUZGAR YUKU
2x588

W, =7.153 x x6 W,;=55535kg W,=7.153 x 2.588 x 6 W,=111.071 kg

2588 2588

W,=17.153 x x6 W3=55535kg W, = 32x x6 W, =248.448 kg

W,=32x2.588x6 W,=496.896kg Ws=248.448 kg

RUZGAR YUKLERININ BILESENLERE AYRILMASI

Riizgar Soldan Riizgér Sagdan Riizgér Soldan Riizgér Sagdan
1 Nolu Diigiim Noktasi 2 Nolu Diigtim Noktas1

Wx =-14.373 kg Wx=-64303kg Wx=-28.747kg Wx =-128.606 kg
Wz =53.642 kg Wz =239.982 kg Wz =107.286 kg Wz =479.964 kg
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3 Nolu Diigiim Noktasi
Wx =-14.373 kg Wx = - 64.303 kg
Wz =153.642 kg Wz =239.982 kg

Wx' =64303kg  Wx =14.373kg

WZ =239.982kg Wz=53.642kg
5 Nolu Diigiim Noktas1

Wx = 64.303 kg Wx = 14373 kg
Wz=239982kg Wz=153.642kg

2.6.3. STATIK COZUM iCIN SAP90 VERISI

COZUM B6
SYSTEM
L=5

JOINTS

3X=5 Y=027=9.34

1 X=0 Y=0Z7=8G=1,3,1
5 X=10 Y=0 Z=8 G=3,5,1
6X=5 Y=0Z=8

7X=0 Y=02=0

8 X=10 Y=0Z=0

RESTRAINTS
161R=0,1,0,1,0,1
781R=1,1,1,1,1,1

Wx = 128.606 kg
Wz =479.964 kg

4 Nolu Diigiim Noktas:
Wx =28.747 kg
Wz =107.286 kg
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FRAME

NM=3 NL=4

1 A=34.5E-4 :ALT,UST BASLIK

2 A=6.91E-4 :DIYAGONALLER

3 A=118E-4 [=29210E-8 W=92.6E-3 :KOLONLAR
1 WG=0.24,0,0

2 WG=0.12,0,0

3 WG=-.24,0,0

4 WG=-.12,0,0

112 M=1 LP=2,0 G=3,1,1,1

516 M=1LP=2,0

665 M=1LP=2,0

726 M=2LP=2,0

836 M=2LP=2,0

946 M=2LP=20

10 7 1 M=3 LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
11 5 8 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

154 L=1F=0,0,-840.45E-3,0,0,0
241L=1F=0,0,-1680.9E-3,0,0,0

154 L=2F=0,0,-0.600,0,0,0

24 1L=2F=0,0,-1.200,0,0,0

132 L=3 F=0,0,-0.600,0,0,0

2  L=3F=0,0,-1.200,0,0,0

1  L=4F=-14.373E-3,0,53.642E-3,0,0,0
2 L=4 F=-28.747E-3,0,107.286E-3,0,0,0
3  L=4F=49.93E-3,0,293.624E-3,0,0,0

4  L=4 F=128.606E-3,0,479.964E-3,0,0,0
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L=4 F=64.303E-3,0,239.982E-3,0,0,0
=5 F=-64.303E-3,0,239.982E-3,0,0,0
L=5 F=-128.606E-3,0,479.964E-3,0,0,0
L=5 F=-49.93E-3,0,293.624E-3,0,0,0
L=5 F=28.747E-3,0,107.286E-3,0,0,0
L=5 F=14.373E-3,0,53.642E-3,0,0,0

B AW = W

2.6.4 STATIK COZUM SONUCLARI

CHZUM B6
FRAME ELEMENT FORCES

ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT
1

1 -9.74
-6.95
-4.64
1.39
2.01

wnm W N

-6.49
-4.64
-2.32
1.20
1.15

wm oD W

1 -649
2 -4.64



-2.32
1.15
1.20

A LN =

-9.74
-6.95
-2.32
2.01
1.39

wm AW N -

9.38
6.70
4.47
-1.41
-2.15

»h A W N -

9.38
6.70
2.23
-2.15
-1.41

[ N O

-3.25
-2.32
-2.32
22
99

1.68
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11

2 120
3 .60
4 -31
5 =31
1 -3.25
2 232
3 .00
4 .99
5 22
1 -3.36
.0 .02 -.19
8.0 .02
2 -240
.0 .02 -13
8.0 .02
3 -1.80
0 .01 =07
8.0 .01
4 41
0 -1.84 7.07
7.7 .00 -.01
8.0 .08 .00
5 .76
0 124  -6.04
8.0 28 .00

-3.36

180
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.0 -.02 .00
8.0 -.02 -.19
2 -240
.0 -.02 .00
8.0 -.02 -13
3 -60
.0 -.01 .00
8.0 -.01 -.07
4 .76
.0 -28 .00
8.0 -124 -6.04
5 41
.0 -.08 .00
3 .00 -.01
8.0 1.84 7.07
Tablo 2.6
ELEMAN OLU YARIM | KAR(t) | RUZGAR RUZGAR EY EIY
NO YUKLER (t) | KAR (t) SOLDAN () | SAGDAN(®) | - (®) )
1 9.74 4.64 6.95 -1.39 -2.01 16.69 15.3
2 6.49 2.32 464 -1.20 -1.15 11.13 9.98
3 6.49 2.32 4.64 -1.15 -1.20 11.13 9.98
4 9.74 2.32 6.95 -2.01 -1.39 16.69 15.30
5 -9.38 -4.47 -6.70 1.41 2.15 -16.08 -14.67
6 -9.38 -2.23 -6.70 2.15 1.41 -16.08 -14.67
7 3.25 2.32 2.32 -0.22 -0.99 5.57 5.35
8 -1.68 -0.60 -1.20 0.31 0.31 -2.88 -2.57
9 3.25 0 2.32 -0.99 -0.22 5.57 5.35
10 M=0.19 M=0.07 |M=0.13 =-7.07 M=-6.04 M=0.32 |M=6.36
N=13.36 N=1.80 |N=240 =-0.41 N=-0.76 N=5.76 |N=5.35
11 M=0.19 M=0.07 |M=0.13 {M=6.04 M=-7.07 M=032 [M=6.36
N=13.36 N=0.60 |N=240 |N=-0.76 N=-0.41 N=5.76 |N=35.35

Momentler tm
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2.6.5 SISTEM ELEMANLARININ BOYUTLANDIRILMASI

UST BASLIK
N=16.69t L= Ly, = Segilen % 1260 A=26.7 cm’ i7= 2.32cm
A= @:111.551 ©0=226 o©=226x @=1.412t/cm2 < Gem
232 26
ALT BASLIK
) 2 16.08 2
N=16.08t Secilen L70.709 A=119cm” o= 119 = 1.351 t/em” <oy

DIYAGONALLER
7 ve 9 Nolu Elemanlar

N=557t {4=4{y=2588cm Secilen L 80.80.14 A=20.6 cm’®

iy=154cm A=168.051-> 169 ©=496 o=496x %65'76 =1.341 tem® <oy

DIKMELER
8 Nolu Eleman

N=2.88t Secilen L50.50.5 A=4.80cm’ o= %‘2% = 0.600 t/cm® < G

KOLONLAR
N=576t M=032tm 1=800cm £,,=960cm £, =400cm Segilen 1240
A=461cm’ W,=354cm’ i,=9.59cm i,=220cm S,=24-2x131=21.38cm
b=106cm d=087cm t=13lcm A,=100.104 X, =181.81 — 182

Opem = 0.2503 G=0.12494 tlem® o, =0.82787 tlem®> o, = 9.03954 x 10
H'=356cm Fp=16986cm’ Lg=130214cm* ip=276 S/i,z=288.93

op = 0.2096 t/cm’
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Gerilme Kontrolleri  0.93095 <1
0.51801 <1

ElY YOKLEMESI iCIN
N=535t M=636tm 1=800cm £, =920cm £,,=400cm Segilen I400
A=118cm® W, =1460 cm’ iy=15.7cm iy, =3.13 cm S,=40-2x2.16 =35.68cm
b=155cm d=144cm t=2.16cm A =61.146 A, =127.79 Gpep= 0.584 t/cm’
oo = 4.53389 x 10” t/em® o, =2.54981 t/em® o, = 0.43561 t/em® H' =5.95 cm
Fp=42.04cm’ Ip=671777cm* ip=3.99 cm S/iy =200.136 cm
05=0.436905t/cm>

Gerilme Kontrolleri 0.940469 < 1

1.028534 ~1

2. Kontrol
Ay=61.14 »>62i¢in ©=1.38 c=1.38 x —5;3—§+ 0.9 x s o = 0.4546 t/em® <Cem
118 1460
2.7.COZUM B7
12
/52 F19a .
0(34Ef9 3 .t’ﬁﬁ 0l
< ™
2 =
£ o T
1 6 5 |——=
g 0
ad Y]
4o«
04) ot
™ \ 4
o 3
8
=
S o
)
+ N
o @
a o+
: 7 8 N\
O\__%i 3 —_—ey —
10.00 |
)

Sekil 211
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2.7.1. SISTEME ETKIYEN YUKLER
Kolonlardaki Riizgar Yiikii harig biitiin yiikler COZUM B6 i¢in hesaplananlar ile

tamamen aynidir.

2.7.2. STATIK COZUM ICIN SAP90 VERISI
¢cOZUM B7

SYSTEM

L=5

JOINTS

3X=5 Y=0Z=11.34

1 X=0 Y=02z=10G=1,3,1
5 X=10 Y=0 Z=10 G=3,5,1
6 X=5 Y=0Z=10

7X=0 Y=0Z=0

8 X=10 Y=0Z=0

RESTRAINTS
161R=0,1,0,1,0,1
781R=1,1,1,1,1,1

FRAME

NM=3 NL=4

1 A=34.5E-4 :ALT,UST BASLIK
2 A=6.91E-4 :-DIYAGONALLER

3 A=118E-4 I1=29210E-8 W=92.6E-3 :KOLONLAR
1 TRAP=0,0.24,0,8,0.24,0,8,0.384,0,10,0.384,0

2 TRAP=0,-0.192,0,2,-0.192,0,2,-0.12,0,10,-0.12,0

3 TRAP=O.,O.384,0,2,0.384,0,2,0.24,0,l0,0.24,0

4 TRAP=0,-0.12,0,8,-0.12,0,8,-0.192,0,10,-0.192,0
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112 M=1LP=2,0 G=3,1,1,1

516 M=1LP=2,0

665 M=1LP=2,0

726 M=2LP=2,0

836 M=2LP=2,0

946 M=2LP=2,0

10 7 1 M=3 LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
115 8 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

154 L=1F=0,0,-840.45E-3,0,0,0
241 L=1F=0,0,-1680.9E-3,0,0,0
15 4 L=2 F=0,0,-0.600,0,0,0

24 11=2F=0,0,-1.200,0,0,0

1 3 2 L=3 F=0,0,-0.600,0,0,0

2

wh AW N = bW =

L=3 F=0,0,-1.200,0,0,0
L=4 F=-14.373E-3,0,53.642E-3,0,0,0
L=4 F=-28.747E-3,0,107.286E-3,0,0,0
L=4 F=49.93E-3,0,293.624E-3,0,0,0
L=4 F=128.606E-3,0,479.964E-3,0,0,0
L=4 F=64.303E-3,0,239.982E-3,0,0,0
=5 F=-64.303E-3,0,239.982E-3,0,0,0
L=5 F=-128.606E-3,0,479.964E-3,0,0,0
L=5 F=-49.93E-3,0,293.624E-3,0,0,0
L=5 F=28.747E-3,0,107.286E-3,0,0,0
L=5 F=14.373E-3,0,53.642E-3,0,0,0



186

2.7.3. STATIK COZUM SONUCLARI

cOzUM B7

FRAME ELEMENT FORCES

ELTLOAD AXIAL DIST
ID COND FORCE ENDI

1

1-2 PLANE
SHEAR MOMENT

i R W N =

-9.74
-6.95
-4.64
1.39
2.01

[ T - U R S R

-6.49
-4.64
2.32
1.20
1.15

[ N CO VS R S

-6.49
-4.64
-2.32
1.15
1.20

-9.74
-6.95



W

W

-2.32
2.01
1.39

th B~ WN

9.40
6.71
4.47

-1.52

226

—

W R WN

9.40
6.71
2.23
-2.26
-1.52

wm AW N

-3.25
-2.32
-2.32
22
.99

v AW N =

1.68
1.20

.60
-31
-31

-3.25

187
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11

188

2 232
3 .00
4 99
5 22
1 -3.36
0 0l  -12
100 .01 .00
2 -2.40
0 .01  -09
100 .01 .00
3 -1.80
0 .00 -04
100 .00
4 4
0 250 1275
80  -.58 40
9.5 00  -.04
10.0 18 .00
5 .76
0 173 -11.13
8.0 77 -115
10.0 38 .00
1 -3.36
0 -0l .00
100 -01  -12
2 =240
0 -0l .00
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10.0 -.01 -.09

-.60

0 -.00 .00
10.0 -.00 -.04

.76

2.0 =77 -1.15
100 -1.73  -11.13

41

0 -.18 00
5 .00 -.04
2.0 .58 40

10.0 2.50 1275

Tablo 2.7
ELEMAN | YUKLEME NO N M
NO ® | @m)

10 4 -0.41 -12.75
10 5 -0.76 11.13
10 4 -0.76 11.13
10 5 -0.41 -12.75

Tablo 2.8

ELEMAN NO
10 11
M N M N

(tm) | ® (tm) (t)

EY 0.21 5.76 0.21 5.76

ELY 12.54 | 535 | +12.54 5.35
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2.7.4. SISTEM ELEMANLARININ BOYUTLANDIRILMASI

Tiim makas elemanlarn COZUM B6’da hesaplananlar ile aym oldugundan
boyutlandirma yalniz kolonlar i¢in yapilacaktir.

KOLONLAR

N=576t M=021tm (EY) 1=10m £, =1200cm £,, =333 cm
N=5.35 M=12.54tm (EIY)

Secilen 1240 A, =125.13 A, =151.363 Opep, =0.3588 t/em® o4 = 0.12494 t/em®
6, =0.52945 t/em® o©,=0.05932 tem® H =3.56cm Fg = 16.986 cm®
Ip=130.214 cm* i5=2.768 cm S/i5=361.174 op=0.134154 tem®

Gerilme Kontrolleri 0.840193 <1
0.528960 <1

EiY YOKLEMESI iCIN
N=535t M=12.54tm 1=1000cm £, =1200cm £,,=333 cm Segilen 1550
A=212cm’ W,=3610cm’ i,=21.6cm i,=4.02cm S,=55-23=49cm
b=20cm d=19cm t=3.0cm A,=5555 XA, =82.83 Ope,=1.000 t/cm’

Cep =2.5235x 107 t/em® o, =3.0888 t/em® o, = 0.34736 t/em® H' =8.16 cm
Fg=75.516 cm’ 1,5=2004.66 cm® i,g=5.15cm S/i,,=194.088 cm ©p=0.46455t/cm

N

Gerilme Kontrolleri 0.666050 < 1
0.765268 <1

2. Kontrol

Ay =55.55 > 56i¢in ©=1.32 c=1.32x 333 09x 338 5= 0.3459 em? <Gy

118 1460
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Sekit 212

2.8.1. SISTEME ETKIYEN YUKLER

Kolonlardaki riizgar yikii hari¢ biitin yiikler COZUM B6 igin hesaplananlar ile

tamamen aymdir.
2.8.2. STATIK COZUM ICIN SAP90 VERISI

cOZUM B8
SYSTEM
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L=5

JOINTS

3X=5 Y=0Z7Z=13.34
1X=0 Y=0Z7=12 G=1,3,1
5X=10 Y=0 Z=12 G=3,5,1
6 X=5 Y=0Z7Z=12

7X=0 Y=027Z=0

8 X=10 Y=0 Z=0

RESTRAINTS
161R=0,1,0,1,0,1
781R=1,1,1,1,1,1

FRAME

NM=3 NL=4

1 A=34.5E-4 :ALT,UST BASLIK
2 A=691E-4 :DIYAGONALLER

3 A=118E-4 I=29210E-8 W=92.6E-3 :KOLONLAR
1 TRAP=0,0.24,0,8,0.24,0,8,0.384,0,12,0.384,0

2 TRAP=0,-0.192,0,4,-0.192,0,4,-0.12,0,12,-0.12,0
3 TRAP=0,0.384,0,4,0.384,0,4,0.24,0,12,0.24,0

4 TRAP=0,-0.12,0,8,-0.12,0,8,-0.192,0,12,-0.192,0
112 M=1LP=2,0 G=3,1,1,1

516 M=1LP=2,0

665 M=1LP=2,0

726 M=2LP=2,0

836 M=2LP=2,0

946 M=2LP=2,0
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10 7 1 M=3 LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
115 8 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

1 54 L=1 F=0,0,-840.45E-3,0,0,0

241 L=1F=0,0,-1680.9E-3,0,0,0

154 L=2F=0,0,-0.600,0,0,0

241 L=2F=0,0,-1.200,0,0,0

1 32 L=3 F=0,0,-0.600,0,0,0

2  L=3F=0,0,-1.200,0,0,0

L=4 F=-14.373E-3,0,53.642E-3,0,0,0
L=4 F=-28.747E-3,0,107.286E-3,0,0,0
L=4 F=49.93E-3,0,293.624E-3,0,0,0
L=4 F=128.606E-3,0,479.964E-3,0,0,0
L=4 F=64.303E-3,0,239.982E-3,0,0,0
L=5 F=-64.303E-3,0,239.982E-3,0,0,0
L=5 F=-128.606E-3,0,479.964E-3,0,0,0
L=5 F=-49.93E-3,0,293.624E-3,0,0,0
L=5 F=28.747E-3,0,107.286E-3,0,0,0
L=5 F=14.373E-3,0,53.642E-3,0,0,0

fa—y

w W N = R WN

2.8.3. STATIK COZUM SONUCLARI

¢OZUM B8

FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT



WM AW =

-9.74
-6.95
-4.64
1.39
2.01

[u—y

W WD

-6.49
-4.64
-2.32
1.20
1.15

[ e U N

-6.49
-4.64
-2.32
1.15
1.20

wm AW N -

-9.74
-6.95
-2.32
2.01
1.39

BAOOWON =

9.40

6.71

4.48
-1.61

194



-2.35

wm A WN

9.40

6.71

2.24
-2.35
-1.61

whn AW N

-3.25
-2.32
-2.32
22
.99

wn AW N =

1.68
1.20

.60
-31
-31

10

pum—y

w W N

-3.25
-2.32
.00
.99
22

-3.36
.0 .01 -.08
12.0 .01 .00

195
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-2.40
0 .00 -.06
12.0 .00 .00
-1.80
0 .00 -.03
12.0 .00
41
0 318 1971
8.0 -1.26 1.96
11.3 .00 -.10
12.0 28 .00
76
.0 221 -17.24
8.0 1.25 -3.44
12.0 48 .00
-3.36
.0 -.01 .00 -
12.0 -.01 -.08
-2.40
.0 -.00 .00
12.0 -.00 -.06
-.60
.0 -.00 .00
12.0 -.00 -.03
.76
.0 -48 .00
40 -1.25 -3.44
12.0 221 -17.24
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4.0 1.26 1.96
12.0 3.18 19.71

Tablo2.9
Eleman Yiikleme N M
No ) (tm)
10 4 -0.49 -19.71
10 5 -0.76 17.24
11 4 -0.76 17.24
11 5 -0.41 -19.71
Tablo2.10
ELEMAN NO
10 11
M N M N

(tm) ® (tm) ®
EY |[0.14 5.76 0.14 5.76
EIY (-19.57 |[5.35 -19.57 5.35

2.8.4. SISTEM ELEMANLARININ BOYUTLANDIRILMASI

Tiim makas elemanlan COZUM Bé6’da hesaplananlar ile tamamen aym

oldugundan boyutlandirma yalniz kolonlar i¢in yapilacaktir.
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KOLONLAR

Segilen 1240 1=1200cm £, =1440cm £, =400 cm A =46.1 cm’
W,=354cm’ i,=9.59 cm i,=2.20cm S,=21.38 b=10.6cm d=0.87 cm
t=13lcm A=150.156 A,=181.818 Gyep=0.2503 tlem” o,y = 0.12494 tiem®
o, =0.36767 t/em® o, =0.039548 t/cm® H'=3.56 cm Fj=16.986 cm’
1,5=130214 cm® i5=2768cm  Sfi,p=433.409cm op=0.0931627cm’

Gerilme Kontrolleri 1.0450 =1
0.5110 <1

EiY YOKLEMESI iCIN

N=535t M=1957tm 1=1200cm £ =1440cm £, =400 cm
Segilen HE- A 400 A=159cm’ W,=2310cm’ i,=16.8cm i,=7.34cm
S,=39-2x19=352cm b=30cm d=1.lcm t=19cm A =83.33 A, =54.49
Grem= 0.9916 t/em? @ = 1.67 o, =3.36477 x 10 tlom® o, = 1.3728 t/em®

o, =0.84718 t/em® H'=5.86 cm Fp=63.45cm” I =4275.65 cm’ ijp=8.20 cm
Sfip=146.18cm op=0.94121 t/em’

Gerilme Kontrolleri 0.81823 <1
0.92346 <1

2. Kontrol

A, =83.33> 84 i¢in » =1.67 c=1.67 x %+0.9x1—95—7 =0.818659 t/em® < O

2310
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2.9. COZUM B9

0.384 t/m

6.00

0.240 t/m

W3 0210

Ww/3 2610

»X.

10.00

2.9.1. SISTEME ETKIYEN YUKLER

Sekil 213

|135]

14,00

Kolonlardaki riizgar yiikii harig biitiin yitkler COZUM B6 igin hesaplananlar ile

tamamen aynidir,

2.9.2. STATIK COZUM ICIN SAP90 VERISI

CcOZUM B9
SYSTEM
L=5
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JOINTS

3X=5 Y=0Z7=15.34
1X=0 Y=02Z=14 G=1,3,1
5 X=10 Y=0 Z=14 G=3,5,1
6X=5 Y=0Z<=14

7X=0 Y=02Z=0

8 X=10 Y=0 Z=0

RESTRAINTS
161R=0,1,0,1,0,1
781R=1,1,1,1,1,1

FRAME

NM=3 NL=4

1 A=34.5E-4 :ALT,UST BASLIK
2 A=6.91E-4 :DIYAGONALLER

3 A=118E-4 [=29210E-8 W=92.6E-3 :KOLONLAR
1 TRAP=0,0.24,0,8,0.24,0,8,0.384,0,14,0.384,0

2 TRAP=0,-0.192,0,6,-0.192,0,6,-0.12,0,14,-0.12,0
3 TRAP=0,0.384,0,6,0.384,0,6,0.24,0,14,0.24,0

4 TRAP=0,-0.12,0,8,-0.12,0,8,-0.192,0,14,-0.192,0
112 M=1LP=2,0 G=3,1,1,1

516 M=1LP=2,0

665 M=1LP=2,0

726 M=2LP=2,0

836 M=2LP=2,0

946 M=2LP=2,0

10 7 1 M=3 LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
11 5 8 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3
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LOADS

154 L=1F=0,0,-840.45E-3,0,0,0

241 L=1F=0,0,-1680.9E-3,0,0,0

154 =2 F=0,0,-0.600,0,0,0

24 1 L=2F=0,0,-1.200,0,0,0

13 2 L=3 F=0,0,-0.600,0,0,0

2  L=3F=0,0,-1.200,0,0,0

L=4 F=-14.373E-3,0,53.642E-3,0,0,0

L=4 F=-28.747E-3,0,107.286E-3,0,0,0

L=4 F=49.93E-3,0,293.624E-3,0,0,0

L=4 F=128.606E-3,0,479.964E-3,0,0,0

L=4 F=64.303E-3,0,239.982E-3,0,0,0

L=5 F=-64.303E-3,0,239.982E-3,0,0,0

L=5 F=-128.606E-3,0,479.964E-3,0,0,0

L=5 F=-49.93E-3,0,293.624E-3,0,0,0

L=5 F=28.747E-3,0,107.286E-3,0,0,0
=5 F=14.373E-3,0,53.642E-3,0,0,0

—

wn S LN = A WN

2.9.3. STATIK COZUM SONUCLARI

cOZUM B9

FRAME ELEMENT FORCES

ELTLOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT
1

1 -9.74
2 -6.95
3 -4.64

4 139



2.01

wn s W N =

-6.49
-4.64
-2.32
1.20
1.15

B A W N =

-6.49
-4.64
-2.32
1.15
1.20

-9.74
-6.95
-2.32
2.01
1.39

9.40
6.71
4.48
~-1.69
-2.44

(O8]

9.40
6.71
2.24

202



10

4 2.4
5 -1.69
1 325
2 232
3 232
4 22
5 .99
1 1.68
2 120
3 .60
4 -31
5 -31
1 -325
2 232
3 .00
4 .99
5 22
1 -3.36

.0 .00 -.06

14.0 .00 .00
2 -240

0 .00 -.04

14.0 00 .00
3 -1.80

.0 .00 -.02

203



11

204

140 .00 .00
4 41

0 386 2794

80 -194 473

13.1 00 -17

14.0 36 .00
5 76

0 267 -2439

80 171 -6.83

140 56 .00
1 -3.36

0 -00 .00

140 -00  -.06
2 240

0 -00 .00

140 -00 -04
3 -.60

0 -00 .00

140  -00  -.02
4 76

0 -5 .00

60 -171 -6.83

140 267 2439
5 41

0 -36 .00

9 .00 -17

60 194 473

140 386 27.94
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2.9.4. SISTEM ELEMANLARININ BOYUTLANDIRILMASI

Tiim makas elemanlar i¢in COZUM B6’da hesaplananlar ile tamamen aym
oldugundan boyutlandirma yalniz kolonlar i¢in yapilacaktir.

Tablo 2.11
Eleman Yiikleme N M
No ) (tm)
10 4 -0.41 -24.94
10 5 -0.76 +24.39
11 4 -0.76 24.39
11 5 -0.41 -27.94
Tablo 2.12
ELEMAN NO
10 11
M N M N
(tm) () (tm) ®
EY 0.10 5.76 0.10 5.76
ElY | -27.84 5.35 -27.84 5.35

KOLONLAR
1=1400cm £, = 1680 cm £,,=466.66 cm Segilen 1260 A =53.3 cm’
W,=442 cm’ i,=10.4cm iy=232cm §,=23.18cm b=113cm d=0.94cm
t=14lcm A =161.538 A, =201.15 Opey=02032tcm’ o= 0.108067 t/em’
o, =0.317689 t/em® o, =2.26244 x 10% t/em®* H' =3.86cm Fp=19.564 cm’
Lp=169.807 cm* ip=2.946cm S/ip=47520 op=7.7494x 107 t/em®

Gerilme Kontrolleri 0.907919 <1

0.366996 <1

EIY YOKLENMESI ICIiN
N=535t M=2784tm Segilen HE - A 600 A =226 cm® W, =4790 cm’
i,=25cm iy,=7.05cm §,=59-2x25=54cm b=30cm d=13cm t=25cm
M=672 A= 66.19 Opon=1.14206 t/em’ o, =2.36725 x 107 t/em®



206

6, =2.1111 tyem® o, =0.58121 Yem* H' =9cm Fy=86.7cm’ ILp=75626.64 cm*

" i,p=8.05cm S/iyg =173.78 cm  o5=10.57944 t/cm?
Gerilme Kontrolleri 0.8820 <1

1.0190 =1
2. Kontrol
A =672 - 68icin ® =145 c=1.45x 335 +09 x 2784 o = 0.5574 t/em® <o,
226 4790
2.10. COZUM B10
rZ
0
/55 L9
0.04G% 3 S
4
N ! ° > 5
"y n
0 ¢
V)
o o ?
Q
[o0)
L
£ O
NE N
P )
O
(@]
< &
\ 7 ) N
O ——<ttm- moy—1 33—
10.00 '

Sekil 2.4

L 135,

16.00
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2.10.1. SISTEME ETKIYEN YUKLER
Sisteme etkiyen yiikeler kolonlardaki riizgar yiikii haric COZUM B6 igin hesaplananlar

ile tamamen aymdir.

2.10.2.STATIK COZUM iCIN SAP90 VERISI

COZUM B10
SYSTEM
L=5

JOINTS

3X=5 Y=0Z=17.34

1 X=0 Y=02Z=16 G=1,3,1
5 X=10 Y=0 Z=16 G=3,5,1
6 X=5 Y=07Z=16

7X=0 Y=0Z=0

8 X=10 Y=0 Z=0

RESTRAINTS
161R=0,1,0,1,0,1
781R=1,1,1,1,1,1

FRAME

NM=3 NL=4

1 A=34.5E-4 :ALT,UST BASLIK
2 A=6.91E-4 :DIYAGONALLER

3 A=118E-4 I=29210E-8 W=92.6E-3 :KOLONLAR
1 TRAP=0,0.24,0,8,0.24,0,8,0.384,0,16,0.384,0
2 TRAP=0,-0.192,0,8,-0.192,0,8,-0.12,0,16,-0.12,0
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3 TRAP=0,0.384,0,8,0.384,0,8,0.24,0,16,0.24,0

4 TRAP=0,-0.12,0,8,-0.12,0,8,-0.192,0,16,-0.192,0
112 M=1LP=2,0 G=3,1,1,1

516 M=1LP=2,0

665 M=1LP=20

726 M=2LP=2,0

836 M=2LP=20

946 M=2LP=2,0

107 1 M=3 LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
11 5 8 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

154 L=1F=0,0,-840.45E-3,0,0,0

24 1L=1F=0,0,-1680.9E-3,0,0,0

1 54 L=2 F=0,0,-0.600,0,0,0

24 1L=2F=0,0,-1.200,0,0,0

1 32 L=3 F=0,0,-0.600,0,0,0

L=3 F=0,0,-1.200,0,0,0

L=4 F=-14.373E-3,0,53.642E-3,0,0,0
L=4 F=-28.747E-3,0,107.286E-3,0,0,0
L=4 F=49.93E-3,0,293.624E-3,0,0,0
L=4 F=128.606E-3,0,479.964E-3,0,0,0
L=4 F=64.303E-3,0,239.982E-3,0,0,0
L=5 F=-.64.303E-3,0,239.982E-3,0,0,0
L=5 F=-128.606E-3,0,479.964E-3,0,0,0
L=5 F=-49.93E-3,0,293.624E-3,0,0,0
L=5 F=28.747E-3,0,107.286E-3,0,0,0
L=5 F=14.373E-3,0,53.642E-3,0,0,0

W W= R LN =N



209

2.10.3 STATIK COZUM SONUCLARI
cOZUM B10
FRAME ELEMENT FORCES

ELTLOAD AXIAL DIST
ID COND FORCE ENDI

1

1-2 PLANE
SHEAR MOMENT

[ T S VS B

-9.74
-6.95
-4.64
1.39
2.01

[, T - U R N

-6.49
-4.64
-2.32
1.20
1.15

wnm A W N

-6.49
-4.64
-2.32
1.15
1.20

wn A WN

-9.74
-6.95
-2.32
2.01
1.39



[, T - VS B O

9.41
6.71
4.48
-1.78
-2.52

[y

[V, T - VS B )

941
6.71
2.24
-2.52
-1.78

wn A W N =

-3.25
-2.32
-2.32
22
L9

wn o H W DN

1.68
1.20

.60
=31
-.31

-3.25
-2.32
.00
.99
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10

11

5 22
1 -3.36
0 .00 -.05
16.0 .00
2 -240
0 .00 -.03
16.0 .00 .00
3 -1.80
0 .00 -.02
16.0 .00 .00
4 41
0 -455 3744
8.0 -2.63 8.74
14.8 .00 -26
16.0 44 .00
5 .76
.0 3.14  -32.57
8.0 2.18 -11.29
16.0 .64 .00
1 -336
0 -.00 .00
16.0 -.00 -.05
2 -240
.0 -.00 .00
16.0 -.00 -.03
3 -60
0 -.00 .00
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16.0
.76

8.0
16.0

0
1.2
8.0

16.0

-.00

-.64
-2.18
-3.14

-44
.00
2.63
4.55

-.02

.00
-11.29
-32.57

.00
-26
8.74
37.44
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2.10.4. SISTEM ELEMANLARININ BOYUTLANDIRILMASI
Tiim makas elemanlart COZUM B6’da hesaplananlar ile tamamen aym olup
boyutlandirma yalmz kolonlar i¢in yapilacaktir.

Tablo 2.13
Eleman Yiikleme N M
No ® (tm)
10 4 -0.41 -37.44
10 5 -0.76 32.57
11 4 -0.76 32.57
11 5 -0.41 -37.44
Tablo 2.14
ELEMAN NO
10 11
M N M N
(tm) (t) (tm) 0]
EY 0.08 5.76 0.08 5.76
ElY | -37.36 5.35 -37.36 5.35
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KOLONLAR

1=1600cm £, = 1920cm £, =533.33 cm Segilen 1280 A =61.1 cm’
W,=542cm’ i =11.1cm iy=245cm §,=2496cm b=119c¢m d=1.0lcm
t=152em A,=17297 A, =217.68 Opep=0.1744 them® 0,4,=9.42716 x 107 t/em”
6, =027707 t/em® o, =0.01476 /em® H =4.16cm Fg=22.28 cm®
Ip=21381cm* ip=3.09cm Sfip=516.6 og=0.06557 t/em’

Gerilme Kontrolleri 0.830548 <1
0.290500 <1

EIY YOKLEMESI iCiN

N=535t M=3736tm 1=1600cm Segilen HE - A 900 A =321 cm®
W, = 9480 cm’ i, =36.3 cm i,=6.50cm S,=80-2x3=83cm b=30cm
d=1.6cm t=2.0cm A,=52.89 A, =82.05 Gyey=1.000 t/em’

O = 1.666 x 107 t/em® o =3.40771 tem® o, = 0.39409 t/cm* H' =13.83 ¢cm
Fg=112.13 em® I =6754.72cm’ ig=7.76cm S/ip=206.15cm
op=0.411785 t/cm®

Gerilme Kontrolleri 0.834144 <1

0.968608 <1

2. Kontrol

A =52.89 53 igin © =129 6=120x 222 4 09x 130 &=03761 tem® <o,

321 9480
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2.11. COZUM B11

’ 0195
r /B ¥ Py
BQA@" _(3
300 | 3.00 |

o

£ e
_‘\) 0

1 20.00 |

Sekil 215
2.11.1 SISTEME ETKIYEN YUKLER

2.11.1.1 OLU YOKLER
P =915.45kg P;=1830.90 P{=P{= P{=P{=P% = P%=1830.90kg
P$=915.45 kg

2.11.1.2 KAR YUKU
Pf=600kg PX=pk =P =PS=PX=PX=PX=1200kg PX =600kg
2.11.1.3 RUZGAR YUKU

2.588

W, =7.153 x x6 W, =55535kg W,=7.153x2.588x6 W,=111.071kg

W;=W,=69.425kg W;=55535kg W, =32x 3? x6 W5 =248.448kg

Ws=32x2588x6 W,;=496.896kg W,=W,=496.896 kg W,=248.448 kg
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RUZGAR YUKLERININ BILESENLERE AYRILMASI

Riizgér Soldan Riizgér Sagdan

1 Nolu Diigiim Noktas1

Wx =14.373 kg Wx = -64.303 kg

Wz =15.642 kg Wz =239.982 kg
3 Nolu Diigiim Noktas1

Wx =-28.747 kg Wx =-128.06 kg

Wz =107.286 kg Wz =479.964 kg

5 Nolu Duiglim Noktasi
Wx=-14373 kg Wx =-64.303 kg
Wz =153..642 kg Wz =239.982 kg

Wx' =64.303kg  Wx'=14.373kg

WZ =239982kg Wz=53.642kg
7Nolu Diigiim Noktas1
Wx =128.606 kg Wx =28.747 kg

Wz =479.964 kg Wz =107.286 kg

9 Nolu Diigiim Noktasi

Wx =64.303 kg
Wz =239.982 kg

Wx =14.373 kg
Wz =153.642 kg

Riizgér Soldan Riizgér Sagdan
2 Nolu Diigiim Noktasi
Wx =28.747 kg Wx =-128.606 kg

Wz =107.286 kg Wz =479.964 kg

4 Nolu Diigiim Noktas1

Wx =-28.747 kg
Wz =107.286 kg

Wx =-128.606 kg
Wz =479.964 kg

6 Nolu Diigtim Noktas:

Wx = 128.606 kg
Wz =479.964 kg

Wx =28.747 kg
Wz =107.286 kg

8 Nolu Diigiim Noktas1

Wx = 128.606 kg
Wz =479.964 kg

Wx =28.747 kg
Wz =107.286 kg
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2.11.2 STATIK COZUM iCiN SAP90 VERISI

COZUM B11
SYSTEM
L=5

JOINTS

5 X=10 Y=0Z=10.679

1 X=0 Y=0Z=8 G=1,5,1

9 X=20 Y=0Z=8 G=5,9,1
12 X=15 Y=0 Z=8

10X=5 Y=0Z=8 G=10,12,1
13X=0 Y=02Z=0

14 X=20 Y=0 Z=0

RESTRAINTS
1121 R=0,1,0,1,0,1
13141 R=1,1,1,1,1,1

FRAME

NM=4 NL=4

1 A=34.5E-4

2 A=6.91E-4

3 A=118E-4 ]=29210E-8 W=92.6E-3
4 A=34.5E-4 I=691E-8

1 WG=0.24,0,0

2 WG=0.12,0,0

3 WG=-0.24,0,0

4 WG=-0.12,0,0
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112  M=1LP=2,0

223 M=4LP=2,0G=1,1,1,1

445 M=1LP=2,0G=l11,1,1

667 M=4LP=2,0G=1,1,1,1

889 M=1LP=2,0

9110 M=1LP=2,0

1010 11 M=1 LP=2,0 G=1,1,1,1

12129 M=1LP=2,0

13210 M=2LP=2,0

14104 M=2LP=2,0

15411 M=2LP=2,0

16115 M=2LP=2,0

17116 M=2LP=2,0

18612 M=2LP=2,0

19128 M=2LP=2,0

20131 M=3LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
219 14 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

198 L=1F=0,0,-915.45E-3,0,0,0

281 L~=1F=0,0,-1830.9E-3,0,0,0

198 L=2F=0,0,-600E-3,0,0,0

281 L=2F=0,0,-1200E-3,0,0,0

154 L=3F=0,0,-600E-3,0,0,0

241 L=3F=0,0,-1200E-3,0,0,0

1 L=4 F=-14.373E-3,0,53.642E-3,0,0,0
241 L=4F=-28.747E-3,0,107.286E-3,0,0,0
5 L=4 F=49.93E-3,0,293.624E-3,0,0,0
681 L=4F=128.606E-3,0,479.964E-3,0,0,0
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9 L=4 F=64.303E-3,0,239.982E-3,0,0,0

1 =5 F=-64.303E-3,0,239.982E-3,0,0,0
241 L=5F=-128.606E-3,0,479.964E-3,0,0,0
5 L=5 F=-49.93E-3,0,293.624E-3,0,0,0
681 L=5F=28.747E-3,0,107.286E-3,0,0,0

9 L=5 F=14.373E-3,0,53.642E-3,0,0,0

2.11.3 STATIK COZUM SONUCLARI
cOzZUM B11

FRAME ELEMENT FORCES

ELTLOAD AXIAL DIST 1-2 PLANE

IDCOND FORCEENDI SHEAR MOMENT
1

1 -24.76

2 -16.23

3 -11.59

4 299

5 495
2

1 -19.69

.0 -.88 .00
2.6 -8  -2.29

2 -1291
.0 -.58 .00
2.6 -58  -1.50

3 -827
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2.6 -58 -1.50
4 271
.0 .06 .00
2.6 .06 14
5 3.66
.0 25 .00
2.6 25 .64
1 -19.22
0 88 -2.29
2.6 .88 .00
2 -12.60
0 .S58 -1.50
2.6 58 .00
3 -7.96
.0 S8 -1.50
2.6 58 .00
4 2.7
.0 -.06 14
2.6 -.06 .00
5 3.66
.0 -25 .64
2.6 -25 .00
1 -14.15
2 927
3 -4.64
4 242
5 2.37
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1 -14.15
2 927
3 -4.64
4 237
5 242
1 -19.22
.0 -.88 .00
2.6 -88  -2.29
2 -12.60
.0 -.58 .00
2.6 -58  -1.50
3 -4.64
.0 .00 .00
2.6 .00 .00
4 3.66
.0 25 .00
2.6 25 .64
5 271
.0 .06 .00
2.6 .06 14
1 -19.69
.0 .88 -2.29
2.6 .88 .00
2 -1291
0 S8 -1.50
2.6 .58 .00



10

11

-4.64

2.6
3.66

2.6
2.71

o

.00
.00

-25
-25

-.06
-.06

.00
.00

.64
.00

14
.00

wn b W N

-24.76
-16.23
-4.64
4.95
2.99

wn W N

23.82
15.61
11.17
-2.84
-5.08

W R W N =

16.98
11.13
6.69
-2.41
-3.16

16.98
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12

13

14

15

16

Wnw H W N

11.13

4.45
-3.16
-241

wh AW NN

23.82
15.61

4.45
-5.08
-2.84

wn AW N -

-5.31
-3.48
-3.48
33
1.49

wm AW N =

2.19
1.44
1.44
-14
-.62

wn A~ W N =

-4.38
-2.87
-2.87
28
1.23
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17

18

19

20

w A LN

5.49
3.60
1.80
-.94
-.94

wn W N =

-4.38
-2.87
.00
1.23
28

WD WN e

2.19
1.44

.00
-.62
-.14

w AW N =

-5.31
-3.48
.00
1.49
33

-1.32

8.0
-4.80

.10
10

07

-.81
.00

-.53
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8.0 07
-3.60
.0 .03 =27
8.0 .03 .00
.83
.0 -1.96 197
8.0 -.04 .00
1.52
.0 132 -6.74
8.0 36 .00
-7.32
.0 -.10 .00
8.0 -.10 -.81
-4.80
.0 -.07 .00
8.0 -.07 -.53
-1.20
0 -.03 .00
8.0 -.03 -27
1.52
.0 -.36 .00
80 -132 -6.74
.83
.0 .04 .00
1.96 7.97
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Tablo 2.15
ELEMAN OLU YARIM | KAR(t) [ RUZGAR | RUZGAR EY (t) ElY
NO YUKLER (t) [ KAR () SOLDAN (t) | SAGDAN (t) ®

1 24.76 11.59 [16.23 -2.99 -4.95 40.99 38.00

2 M= +2.29 M=1.50 [M=1.50 [M=-0.14 M=-0.64 M=3.79 [M=3.65
N=19.69 N=827 [N=1291 [N=2.71 N= -3.66 N=132.60 | N =29.89

3 M=2.29 M=1.50 | M=1.50 =-0.14 M=-0.64 M=3.79 [M=3.65
N=19.22 N=7.96 [N=12.60 |N=-2.71 N =-3.66 N=31.82 |N=29.11

4 14.15 4.64 9.27 2.42 237 23.42 21.05

5 14.15 4.64 927 -2.37 2.42 23.42 21.05

6 M=2.29 =0 |M=150 [M=-0.64 [M=-0.14 M=3.79 |[M=3.65
N=19.22 N=4.64 |[N=12.60 |N=-3.66 =271 N=131.82 |N=29.11

7 M=-2.29 =0 |M=1.50 |[M=-0.64 M=-0.14 M=3.79 |[M=3.65
N=19.69 N=4.64 [N=1291 [N=-3.66 N=-2.71 N=32.60 |N=29.89

8 24.82 -11.17  |-15.61 2.84 5.08 -39.43 -36.59

9 -23.82 -11.17 |-15.61 2.84 5.08 -39.43 -36.59

10 -16.98 -6.69 -11.13 2.41 3.16 28.11 -25.70

11 -16.98 -4.45 -11.13 3.16 2.41 28.11 -25.70

12 -23.82 -4.45 -15.61 5.08 2.84 -39.43 -36.59

13 531 3.48 3.48 -0.33 -1.49 8.79 8.46

14 2.19 -1.44 [-1.44 0.14 0.62 -3.63 -3.49

15 438 2.87 2.87 -0.28 -1.23 7.25 6.97

16 -5.49 -1.80 [-3.60 0.94 0.94 -9.09 -8.15

17 438 0 2.87 -1.23 -0.18 7.25 6.97

18 -2.19 0 -1.44 0.62 0.14 -3.63 -3.49

19 5.31 0 348 -1.49 -0.33 8.79 8.46

20 M=0.81 M=0.27 |M=0.53 [M=-7.97 M= 6.74 M=1.34 |M=8.08
N=17.32 N=3.60 [N=4.80 |N=-0.03 N=-1.52 N=12.12 |N=10.6

21 M=0.81 M=027 |M=0.53 |[M=6.74 M=-7.97 M=134 |M=8.08
N=17.32 = N=480 |[N=-1.52 N=-0.83 N=12.12 |N=10.6

+1.20
Momentler tm

2.11.4 SISTEM ELEMANLARININ BOYUTLANDIRILMASI
UST BASLIK

N=32.60t

i, =829cm i

y

M=3.79tm Segilen % [550

A =31218 Ay= 6437 65 Oy =1.018 them® o, =0.30754 t/em®

o, = 8.50618¢cm® o, =1.03551 tem® H'=4.083cm Fy=67.758 cm’

I,p =2002.333 cm* ip=5.436cm  Sfip=47.60 op=1441t/em’

A=106 cm®* W, =366 cm’

=402cm S,=275-3.0 =245cm b=20cm d=19cm t=3.0
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Gerilme Kontrolleri 0.936282 <1

0.932684 <1
2. Kontrol
Ay =31218->32i¢in 0=1.11 o=1.11x 3260 L 09x37  5=12733 tIom® <Gy

106 366
ALT BASLIK
N=3943t  Segilen 11280 A=305em? o=22 =120 tem? < Cem
2 30.50

DIYAGONALLER
13 ve 19 Nolu Elemanlar
N=-879t [l =4{,,=2588cm Segilen L.90.90.16 A =264 cm® i7=1.73 cm

a= 288 140505150 ©=340 o=340x 8'—72=1.132t/cm2<0'em
1.73 26.4 ‘

14 ve 18 Nolu Elemanlar

3.63 2

N=3.63t Secilen L50.50.5 A=4.80cm’ o= T 0.7560 t/em® < G

15 ve 17 Nolu Elemanlar
N=725t {= Zky =320.1cm Segilen 2 x L 70.70.9

320.1 725

== =152.42 - 153 © =4.07 o =4.07 x
2.10 2

= 1.239 t/em® < O,y
X

DIKMELER

16 Nolu Eleman
N=9.09t Secilen L50.50.7 A=6.56cm’ o =1.385 t/om’ <Gep
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KOLONLAR

N=-12.12t M=134tm Segilen 1320 A=77.7cm> W, =782cm’

i, =127 cm i,=2.67cm S,=32-2x1.73cm b=13.1cm d=115cm t=1.73 cm
A=75.59 1,=149.81 5150 Gpey=0.3685 tlem® o= 0.15598 t/em® o, =1.4508 t/cm’
6y =0.17135 t/om®> H' =4.756 cm Fp=28.133 cm® L =324.702 cm® i,5 =3.39
Sfiyp =235.48 o5 =0.315591 tlem’

Gerilme Kontrolleri  0.94041 <1
0.65128 <1

EiY YOKLEMESI ICIN

N=106t M=8.08tm 1=800cm ¢,,=960cm /,,=400cm Segilen 425
A=132cm® W,=1740cm’ i,=16.7cm i,=3.30 cm S, =42.5-2x2.3=37.9cm
b=163cm d=153cm t=23cm A,=5748 A, =121.21 Gpep= 0.6401 t/em®
Gep = 0.080303 t/em® o, =2.8849 t/em® o, = 0.46436 t/cm® H' = 6.31 cm
Fp=47.154cm” I1p=831.94cm* ip=420cm Sfi, =190.46 cm

op = 0.482424 t/cm’

Gerilme Kontrolleri 0.96706 < 1
1.01833 =~1

2. Kontrol

Ay=57.48 ->58icin ® =1.34 c=1.34 x &é+ 0.9 x 808 o = 0.5255 tlem® <Oem

132 1740
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2.12. COZUM B12

n
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g:! 3 —t—X
i 20.00 1
Sekil 2.16

2.12.1 SISTEME ETKIYEN YUKLER

Kolonlardaki riizgar yiikii harig biitiin yikler COZUM B11 i¢in hesaplananlar ile
tamamen aynidir.

2.12.2 STATIK ¢OZUM ICIN SAP90 VERISI
COZUM B12

SYSTEM

L=5

JOINTS

5 X=10Y=02Z=12.679

1 X=0 Y=0Z=10 G=1,5,1

9 X=20Y=0Z=10 G=5,9,1
12 X=15 Y=0 Z=10

10X=5 Y=0Z=10 G=10,12,1
13X=0 Y=0Z=0
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14 X=20 Y=07Z=0

RESTRAINTS
1121 R=0,1,0,1,0,1
13141 R=1,1,1,1,1,1

FRAME

NM=4 NL=4

1 A=34.5E-4

2 A=6.91E-4

3 A=118E-4 1=29210E-8 W=92.6E-3

4 A=34.5E-4 I=691E-8

1 TRAP=0,0.24,0,8,0.24,0,8,0.384,0,10,0.384,0
2 TRAP=0,-0.192,0,2,-0.192,0,2,-0.12,0,10,-0.12,0
3 TRAP=0,0.384,0,2,0.384,0,2,0.24,0,10,0.24,0
4 TRAP=0,-0.12,0,8,-0.12,0,8,-0.192,0,10,-0.192,0
112  M=1LP=2,0

223 M=4LP=2,0G=1,1,1,1

445 M=1LP=2,0G=1,1,1,1

667 M=4LP=2,0G=1,1,1,1

889 M=1LP=2,0

9110 M=1LP=2,0

1010 11 M=1 LP=2,0 G=1,1,1,1

12129 M=1LP=2,0

13210 M=2LP=2,0

14104 M=2LP=2,0

15411 M=2LP=2,0

16115 M=2LP=2,0

17116 M=2L1LP=2,0
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18612 M=2LP=2,0
19128 M=2LP=2,0
20131 M=3LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
21914 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

198
281
198
281
154
241
1
241
5
681
9
1
241

681

L=1 F=0,0,-915.45E-3,0,0,0

L=1 F=0,0,-1830.9E-3,0,0,0

L=2 F=0,0,-600E-3,0,0,0

L=2 F=0,0,-1200E-3,0,0,0

L=3 F=0,0,-600E-3,0,0,0

L=3 F=0,0,-1200E-3,0,0,0

L=4 F=-14.373E-3,0,53.642E-3,0,0,0
L=4 F=-28.747E-3,0,107.286E-3,0,0,0
L=4 F=49.93E-3,0,293.624E-3,0,0,0
L=4 F=128.606E-3,0,479.964E-3,0,0,0
L=4 F=64.303E-3,0,239.982E-3,0,0,0
L=5 F=-64.303E-3,0,239.982E-3,0,0,0
L=5 F=-128.606E-3,0,479.964E-3,0,0,0
L=5 F=-49.93E-3,0,293.624E-3,0,0,0
L=5 F=28.747E-3,0,107.286E-3,0,0,0
L=5 F=14.373E-3,0,53.642E-3,0,0,0

2.12.3 STATIK COZUM SONUCLARI

cOZUM B12

FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT

1
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1 -24.76
2 -16.23
3 -11.59
4 299
5 495
1 -19.69
.0 -.88 .00
2.6 -8  -2.29
2 -1291
.0 -.58 .00
2.6 -58  -1.50
3 -8.27
.0 -.58 .00
2.6 -58  -1.50
4 271
.0 .06 .00
2.6 .06 .14
5 3.66
0 25 .00
2.6 25 .64
I -19.22
.0 88 229
2.6 .88 .00
2 -12.60
0 S8 -1.50
2.6 58 .00
3 -796



0 58 -1.50
2.6 58 .00
4 271
0 -06 .14
26  -.06 .00
5 3.66
0 -25 .64
26  -25 .00
1 -14.15
2 927
3 -4.64
4 242
5 237
1 -14.15
2 927
3 -4.64
4 237
5 242
1 -19.22
0  -88 .00
26  -88 229
2 -12.60
0  -58 .00
26 -58 -1.50
3 -4.64
0 00 .00
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2.6 .00 .00
4 3.66
.0 25 .00
2.6 25 64
5 271
0 .06 .00
2.6 .06 14
I -19.69
0 88 -2.29
2.6 .88 .00
2 -12.91
.0 58 -1.50
2.6 .58 .00
3 -4.64
.0 .00 .00
2.6 .00 .00
4  3.66
.0 -25 .64
2.6 -25 .00
5 271
.0 -.06 14
2.6 -.06 .00
1 -24.76
2 -16.23
3 -4.64
4 495
5 299
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10

11

12

13

[ L I \S )

23.87
15.64
11.18
-2.96
-5.19

W B W N =

17.03
11.16

6.70
-2.53
-3.27

p—

[ T - VS B (S

17.03
11.16

4.46
-3.27
-2.53

wm AW N =

23.87
15.64

4.46
-5.19
-2.96

BAOOWON =

-5.31
-3.48
-3.48

33
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14

15

16

17

18

1.49

wm AW N

2.19
1.44
1.44
- 14
-.62

w»m R W

-4.38
-2.87
-2.87
28
1.23

[ R - U R N

5.49
3.60
1.80
-.94
-.94

wm bW N =

-4.38
-2.87
.00
1.23
28

2.19
1.44
.00
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19

20

21

236

4 -62
5 -14
1 -531
2 348
3 .00
4 149
5 33
1 -7.32
0 05 -52
100 .05 .00
2 -4.80
0 03  -34
100 .03 .00
3 -3.60
0 02 -17
100 .02 .00
4 83
0 261 13.82
80  -69 .61
98 00 -0l
100 08 .00
5 1.52
0 182 -12.07
80 86  -134
100 48 .00

~7.32



237

0 -.05 .00
10.0 -.05 -52
2 -4.80
0 -.03 .00
10.0 -.03 -.34
3 -1.20
0 -.02 .00
10.0 -.02 -17
4 1.52
0 -48 .00
2.0 -.86 -1.34
10.0 -1.82 -12.07
5 .83
.0 -.08 .00
v .00 -.01
2.0 .69 .61
10.0 2.61 13.82
Tablo 2.16
ELEMAN OoLU YARIM KAR RUZGAR |RUZGAR EY EIY
NO YUKLER (t) | KAR (t) ® SOLDAN | SAGDAN ® ®
20 0.52 0.17 0.34 ~l3.8(2t) 12.0(7t) 0.86 12.93
7.32 3.60 4.80 -0.83 -1.52 12.12 10.6
21 M=0.52 M=0.17 [M=0734 M=12.07 |[M=-13.82 |[M=0.86 |M=12.93
N=17.32 N=120 |N=4.80 N=-1.52 |[N=-0.83 [N=12.12 {N=10.6
Momentler tm

2.12.4 SISTEM ELEMANLARININ BOYUTLANDIRILMASI

Makas COZUM B11 ile aym: oldugundan boyutlandirma yalmz kolonlar igin

yapilacaktir,
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KOLONLAR

N=1212t M=086tm 1=10m £, =1200cm £,,=333cm Segilen 1320
A=717cm’ W,=782cm’ i,=12.7cm i,=2.67cm S,=32-2x1.73 cm
b=13.1cm d=115cm t=1.73cm A,=94.48 %, =124.71 Gyep = 0.5323 tlem’
= "0.15598 t/cm®> o, =0.9285 t/em® 6,=0.10997 t/cm® H' =4.75 cm Fp=28.13cm’
Lp=3247cm* iyp=339 Sfi,p=294351 og=0.20197 t/cm’

Gerilme Kontrolleri 0.84929 <1
0.65280 <1

ElY YOKLEMESI ICIN

N=106t M=1293tm £, =1200cm £,,=333.30cm Segilen 1550
A=212cm’* W,=3610cm’ i,=21.6cm i,=4.02cm S,=55-2x3=49 cm
b=20cm d=1.9cm t=3.0cm A =5555 A, =82.917 Gpep= 1.001 t/em®
Gep = 0.05 t/em® o, =3.088 t/em® o, =0.358171 t/em® H' =8.16 cm
Fg=75516cm” Ip=2004.66 cm® ip=5.15cm S, =194.08 cm

op = 0.46455 t/cm®

y

Gerilme Kontrolleri 0.716081 <1
0.80572 <1

2. Kontrol

Ay =55.55 > 56i¢in @ =1.32 6=1.32x 108 L 09x 123 5 =0.3883 vom? <Gem
212 3610
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2.13.1 SISTEME ETKIYEN YUKLER

Kolonlardaki riizgar yiikii harig biitiin yitkkler COZUM B11 i¢in hesaplananlar ile

tamamen aymdir.

2.13.2. STATIK COZUM ICIN SAP 90 VERISI

COZUM B13
SYSTEM
L=5

JOINTS

5 X=10 Y=027=14.679

1 X=0 Y=0Z=12 G=1,5,1

9 X=20 Y=02Z=12 =5,9,1
12 X=15 Y=0 Z=12

10 X=5 Y=0Z=12 G=10,12,1
13X=0 Y=0Z=0
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14 X=20 Y=0 Z=0

RESTRAINTS
1121 R=0,1,0,1,0,1
13141 R=1,1,1,1,1,1

FRAME

NM=4 NL=4

1 A=34.5E-4

2 A=6.91E-4

3 A=118E-4 [=29210E-8 W=92.6E-3

4 A=34.5E-4 I=691E-8

1 TRAP=0,0.24,0,8,0.24,0,8,0.384,0,12,0.384,0
2 TRAP=0,-0.192,0,4,-0.192,0,4,-0.12,0,12,-0.12,0
3 TRAP=0,0.384,0,4,0.384,0,4,0.24,0,12,0.24,0
4 TRAP=0,-0.12,0,8,-0.12,0,8,-0.192,0,12,-0.192,0
112 M=1LP=2,0

223 M=41P=2,0G=1,L1,1

445 M=1LP=2,0G=1,1,1,1

667 M=4LP=2,0G=1,1,1,1

889 M=1LP=2,0

9110 M=1LP=2,0

1010 11 M=1LP=2,0 G=1,1,1,1

12129 M=1LP=2,0

13210 M=2LP=2,0

14104 M=2LP=2,0

15411 M=2LP=2,0

16115 M=2LP=2,0

17116 M=2LP=2,0
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18612 M=2LP=2,0
19128 M=2LP=2,0
20131 M=3LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
21914 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

198 L=1F=0,0,-915.45E-3,0,0,0

281 L~=1F=0,0,-1830.9E-3,0,0,0

198 L=2F=0,0,-600E-3,0,0,0

281 L=2F=0,0,-1200E-3,0,0,0

154 L=3F=0,0,-600E-3,0,0,0

241 L=3F=0,0,-1200E-3,0,0,0

1 L=4 F=-14.373E-3,0,53.642E-3,0,0,0
241 L=4F=-28.747E-3,0,107.286E-3,0,0,0
5 L=4 F=49.93E-3,0,293.624E-3,0,0,0
681 L=4F=128.606E-3,0,479.964E-3,0,0,0
9 L=4 F=64.303E-3,0,239.982E-3,0,0,0
1 L=5 F=-64.303E-3,0,239.982E-3,0,0,0
241 L=5F=-128.606E-3,0,479.964E-3,0,0,0
5 L=5 F=-49.93E-3,0,293.624E-3,0,0,0
681 L=5F=28.747E-3,0,107.286E-3,0,0,0
9 L=5 F=14.373E-3,0,53.642E-3,0,0,0

2.13.3. STATIK COZUM SONUCLARI

¢OZUM B13

FRAME ELEMENT FORCES
ELTLOAD AXIAL DIST 1-2 PLANE
IDCOND FORCEENDI SHEAR MOMENT
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1 -24.76
2 -16.23
3 -11.59
4 299
5 495
1 -19.69
.0 -.88 .00
2.6 -8 229
2 -1291
.0 -.58 .00
2.6 -58  -1.50
3 827
0 -.58 .00
2.6 -58  -1.50
4 271
.0 .06 .00
2.6 .06 .14
5 3.66
.0 25 .00
2.6 25 .64
1 -19.22
.0 88 - -2.29
2.6 .88 .00
2 -12.60
.0 58 -1.50
2.6 .58 .00



3 -7.96
0 58 -1.50
26 58 .00
4 271
0  -06 .14
26 -06 .00
5  3.66
0 -25 .64
26 =25 .00
1 -14.15
2 927
3 -4.64
4 242
5 237
1 -14.15
2 927
3 -4.64
4 237
5 242
1 -19.22
0 -8 .00
26 -8 229
2 -12.60
0 -58 .00
26 -58 150
3 -4.64
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.0 .00 .00
2.6 .00 .00
4 3.66
0 25 .00
2.6 25 .64
5 271
.0 .06 .00
2.6 .06 14
1 -19.69
.0 88 -2.29
2.6 .88 .00
2 -1291
.0 S8 -1.50
2.6 .58 .00
3 -4.64
.0 .00 .00
2.6 .00 .00
4 3.66
.0 -25 .64
2.6 -25 .00
5 271
.0 -.06 14
2.6 -.06 .00
1 -24.76
2 -16.23
3 -4.64
4 495
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2.99

10

11

12

13

[ S - VS S S R

23.89
15.66
11.19
-3.05
-5.29

—

wm A W N

17.06
11.18

6.71
-2.62
-3.37

W AW N e

17.06
11.18

4.47
-3.37
-2.62

wi W=

23.89
15.66

4.47
-5.29
-3.05

-5.31
-3.48
-3.48
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14

15

16

17

18

33
1.49

wBi AW N

2.19
1.44
1.44
-.14
-.62

WV BAWN =

-4.38
-2.87
-2.87
28
1.23

[ S S R O R

5.49
3.60
1.80
-.94
-.94

wm W N =

-4.38
-2.87
.00
1.23
.28

2.19
1.44
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19

20

21

3 .00 ,

4 -.62

5 -14

1 -531

2 -348

3 .00

4 149

5 33

1 -7.32
.0 .03 -.36
12.0 .03

2 -4.80
.0 .02 -.24
12.0 .02

3 -3.60
.0 01 -.12
12.0 .01

4 .83
0 -328 20.96
8.0 -1.36 2.38
11.5 .00 -.04
12.0 A7 .00

5 1.52
.0 230 -18.40
8.0 1.34 -3.83
12.0 57 .00
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1 -7.32
.0 -.03 .00
12.0 -.03 -.36
2 -4.80
.0 -.02 .00
12.0 -.02 -24
3 -1.20
.0 -.01 .00
12.0 -.01 -.12
4 1.52
.0 -.57 .00
4.0 -1.34 -3.83
12.0 -2.30 -18.40
5 .83
.0 -.17 .00
5 .00 -.04
4.0 1.36 2.38
12.0 328 20.96
Tablo 2.17
ELEMAN OLU KAR() | YARIM | RUZGAR |[RUZGAR| EY EIY
NO YUKLER (t) KAR(t) | SOLDAN |SAGDAN ® ®
20 M=0.36 M=024 |M=0.12 -~2(396 M=1(t8).40 M=0.60 |M=19.00
N=7.32 N=4.80 |N=3.60 =0.83 |N=-1.52 |N=12.12 |N=10.6
21 M=10.36 M=024 |M=0.12 |M=1840 |M=20.96 |M=0.60 |M=19.00
N=7.32 N=480 |N=120 |N=-152 |N=-0.83 [N=12.12 [N=10.6
Moment tm

2.13.4 SISTEM ELEMANLARININ BOYUTLANDIRILMASI
Makas COZUM B11 ile ayn: oldugundan boyutlandirma yalniz kolonlar icin

yapilacaktir.
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KOLONLAR

N=12.12t M=0.60tm 1=1200cm £, =1440cm £, ,=400cm Segilen I320
A=777cm’ W,=782cm’ i (=12.7cm i,=2.67cm S,=2854cm b=13.1cm
d=115cm t=173cm A, =113385 A, =149.812 Gye =0.3685 t/em’
Gep=0.15598 t/em® o, =0.644817 tlem® ©,=7.67263 x 107 t/em® H' =4.75 cm

Fp=28.133 cm® 1,5=324.702 cm® ijg=3.39 S/i,p=353.32 op=0.14026 t/cm’

Gerilme Kontrolleri 1.0366 ~ 1
0.6553 <1

ElY YOKLEMESI iCIN

N=10.6t M=19tm Segilen HE-A 400 A=159 cm’ W,=2310 cm’ 1=16.8 cm
iy=734cm §,=39-2x1.9=352cm b=30cm d=1.lcm t=19cm A,=8571
Ay =54.49 Gpem=1.97302 /em®> G = 6.666 t/em” o, =1.29761 t/cm’

o, =0.822510 tem” H =5.86 cm Fy=63.453 cm”® Ly =4275.65 cm®

ip=820cm Sh,=146.186cm op=0.94121 t/em’

Gerilme Kontrolleri 0.85154 <1
0.920175 <1

2. Kontrol

Ay =85.71 - 86i¢in © =1.70 6 =1.70 x 106 + 0.9 x 1900 o = 0.8535 t/em® <Gem

159 2310
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2.14.1 SISTEME ETKIYEN YUKLER
Kolonlardaki riizgr yiikii hari¢ biitlin yiikkler COZUM B11 igin hesaplananlar ile

tamamen aynidir.

2.14.2 STATIK COZUM ICIN SAP90 VERISI

cOzUM B14
SYSTEM
L=5

JOINTS

5 X=10 Y=0Z=16.679

1 X=0 Y=0Z=14 G=1,5,1
9 X=20 Y=0Z=14 G=5,9,1
12 X=15 Y=0 Z=14

10X=5 Y=0Z=14 G=10,12,1
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13X=0 Y=0Z2Z=0
14 X=20 Y=0 Z=0

RESTRAINTS
1121 R=0,1,0,1,0,1
13141 R=1,1,1,1,1,1

FRAME

NM=4 NL=4

1 A=34.5E-4

2 A=6.91E-4

3 A=118E-4 [=29210E-8 W=92.6E-3

4 A=34.5E-4 I=691E-8

1 TRAP=0,0.24,0,8,0.24,0,8,0.384,0,14,0.384,0
2 TRAP=0,-0.192,0,6,-0.192,0,6,-0.12,0,14,-0.12,0
3 TRAP=0,0.384,0,6,0.384,0,6,0.24,0,14,0.24,0
4 TRAP=0,-0.12,0,8,-0.12,0,8,-0.192,0,14,-0.192,0
112 M=1LP=2,0

223  M=4LP=2,0G=1,1,1,1

445 M=1LP=2,0G=1,1,1,1

667 M=4LP=2,0G=1,1,1,1

8§89 M=1LP=2,0

9110 M=1LP=2,0

1010 11 M=1LP=2,0 G=1,1,1,1

12129 M=1LP=2,0

13210 M=2LP=2,0

14104 M=2LP=2,0

15411 M=2LP=2,0

16115 M=2LP=2,0
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17116 M=2LP=2,0

18612 M=2LP=2,0

19128 M=2LP=2,0

20131 M=3LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
219 14 M=3 LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

198 L=1F=0,0,-915.45E-3,0,0,0

281 L~=1F=0,0,-1830.9E-3,0,0,0

198 L=2F=0,0,-600E-3,0,0,0

281 L=2F=0,0,-1200E-3,0,0,0

154 L=3F=0,0,-600E-3,0,0,0

241 L=3F=0,0,-1200E-3,0,0,0

1 L=4 F=-14.373E-3,0,53.642E-3,0,0,0
241 L=4F=-28.747E-3,0,107.286E-3,0,0,0
5 L=4 F=49.93E-3,0,293.624E-3,0,0,0
681 L=4F=128.606E-3,0,479.964E-3,0,0,0
9 L=4 F=64.303E-3,0,239.982E-3,0,0,0
1 L=5 F=-64.303E-3,0,239.982E-3,0,0,0
241 L=5F=-128.606E-3,0,479.964E-3,0,0,0
5 L=5 F=-49.93E-3,0,293.624E-3,0,0,0
681 L=5F=28.747E-3,0,107.286E-3,0,0,0
9 L=5 F=14.373E-3,0,53.642E-3,0,0,0

2.14.3 STATIK COZUM SONUCLARI
¢OZUM B14

FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE



ID COND FORCE ENDI

1
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SHEAR MOMENT

1 -24.76
2 -16.23
3 -11.59
4 299
5 495
1 -19.69
.0 -.88 .00
2.6 -88 229
2 -12.91
.0 -.58 .00
2.6 -58  -1.50
3 -8.27
.0 -.58 .00
2.6 -58  -1.50
4 271
.0 .06 .00
2.6 .06 14
5 3.66
.0 25 .00
2.6 25 .64
1 -19.22
.0 88 -2.29
2.6 .88 .00
2 -12.60
.0 S8 -1.50



26 .58 .00
3 -7.96
0 .58 -1.50
26 58 .00
4 271
0 -06 .14
26  -06 .00
5  3.66
0 -25 64
26 -25 .00
1 -14.15
2 927
3 -4.64
4 242
5 237
1 -14.15
2 927
3 -4.64
4 237
5 242
1 1922
0 -8 .00
26  -88 -2.29
2 -12.60
0 -5 .00
26 -58  -1.50
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-4.64
0 .00 .00
26 .00 .00
3.66
0 25 .00
26 25 .64
2.71
0 .06 .00
26 .06 .14
-19.69
0 88 229
26 .88 .00
-12.91
0 58  -1.50
26 .58 .00
-4.64
0 .00 .00
26 .00 .00
3.66
0 -25 64
26 -25 .00
2.71
0 -06 .14
26 -06 .00
-24.76
-16.23

-4.64
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W

4.95
2.99

10

11

12

13

v B W N

23.90
15.67
11.19
-3.14
-5.38

W R W N -

17.07
11.19
6.71
-2.71
-3.46

W BN

17.07
11.19
4.47
-3.46
-2.71

B B W N

23.90
15.67

4.47
-5.38
-3.14

-5.31
-3.48
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14

15

16

17

18

-3.48
33
1.49

wm AW N

2.19
1.44
1.44
-14
-62

“B AW N

-4.38
-2.87
-2.87
28
1.23

hh h W N =

5.49
3.60
1.80
-94
-94

wm AW N

-4.38
-2.87
.00
1.23
28

2.19

257



19

20

2 144
3 .00
4 -62
5 -14
I -5.31
2 -348
3 .00
4 149
5 33
1 -7.32
.0 .02 =27
14.0 .02 .00
2 -4.80
0 .01 - 17
14.0 .01 .00
3 -3.60
.0 .01 -.09
14.0 .01 .00
4 .83
0 -39 2938
8.0 -2.04 5.35
13.3 .00 -.09
14.0 .26 .00
5 1.52
0 277  -25.75
8.0 1.81 -7.42
14.0 .66 .00

258



259

21
1 -7.32
.0 -.02 .00
14.0 -.02 -27
2 4380
0 -.01 .00
14.0 -.01 -.17
3 -1.20
0 -.01 .00
14.0 -.01 -.09
4 1.52
0 -.66 .00
6.0 -1.81 -7.42
14.0 277  -25.75
5 .83
.0 -.26 .00
v .00 -.09
6.0 2.04 5.35
14.0 396 29.38
Tablo 2.18
ELEMAN OLU YARIM | KAR() | RUZGAR |[RUZGAR| EY EIY
NO YUKLER (t) | KAR (1) SOLDAN |SAGDAN @® ®
20 M=0.27 M=0.09 [M=0.17 M=~(2t;.38 M=(22.75 M=0.44 |M=26.19
N=7.32 N=3.60 |N=4.80 =-0.83 |N=-1.52 |N=12.12 |N=10.60
21 M=0.27 M=0.09 [M=0.17 [M=2575 |M=-2938 |M=044 |M=26.19
N=7.32 N=120 [N=480 |N=-152 |[N=-0.83 |N=12.12 |N=1060
Momentler tm

2.14.4 SISTEM ELEMANLARINI_N BOYUTLANDIRILMASI
Makas COZUM B11 ile ayni oldugundan boyutlandirma yalnz kolonlar icin

yapilacaktir,
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KOLONLAR

N=1212t M=044tm [=1400cm £, =1680cm £, =466.667 cm

Secilen 1340 A=86.7cm’* W,=923cm’ i,=13.5cm i,=2.80 cm
S,=34-2x1.83=3034cm b=13.7cm d=122cm t=1.83cm A,=124.44

Ay =166.66 Gpom=0.2973 tkem®> ©y=0.139792 tem® o, =0.535307 t/em®
5,=4.76706 x 107 t/em® H =5.05 cm Fp=31.24 cm® Lg=392.896 cm" i 5 =3.54
S/iyp =394.77 og=0.11229 tlem®

Gerilme Kontrolleri 0.95859 <1
0.52160 <1

EiY YOKLEMESI iCIN

N=106t M=26.19tm £=1400cm £, =1680cm £, =466.667 cm
Segilen HE-A 600 A=226 cm” W,=4790cm’ i,=25.0cm i,=7.05cm
S,=59-2x2.5=54cm b=30cm d=13cm t=25cm A,=67.2 A, =66.19
Gpem= 1.2379 t/em® G, =4.69026 x 10” /em® o, =2.111 /em®

op = 0.54676 t/em® H =9 cm F=86.7cm’® L =5626.64 cm® i 5 =8.05 cm
S/iys =173.78 em o= 0.57944 t/cm®

Gerilme Kontrolleri 0.85817 <1 .
0.97617 <1

2. Kontrol

A= 672 —68 icin ©=145 6=145x 120,00x 250 5= 05600 tem? <oy
226 4790
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2.15.1 SISTEME ETKIYEN YUKLER
Kolonlardaki riizgér yiikii harig biitiin yiikler COZUM B11 i¢in hesaplananlar ile

tamamen aynidir.
2.15.2 STATIK ¢OZUM iCIN SAP90 VERISI

cOZUM B15
SYSTEM
L-5

JOINTS

5 X=10 Y=0Z7=18.679

1 X=0 Y=0Z=16 G=1,5,1
9 X=20 Y=0Z=16 G=59,1
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12 X=15 Y=0 Z=16

10X=5 Y=0Z=16 G=10,12,1
13X=0 Y=0Z=0

14 X=20 Y=0 Z=0

RESTRAINTS
1121 R=0,1,0,1,0,1
13141 R=1,1,1,1,1,1

FRAME

NM=4 NL=4

1 A=34.5E-4

2 A=691E-4

3 A=118E-4 I=29210E-8 W=92.6E-3

4 A=34.5E-4 I=691E-8

1 TRAP=0,0.24,0,8,0.24,0,8,0.384,0,16,0.384,0

2 TRAP=0,-0.192,0,8,-0.192,0,8,-0.12,0,16,-0.12,0
3 TRAP=0,0.384,0,8,0.384,0,8,0.24,0,16,0.24,0

4 TRAP=0,-0.12,0,8,-0.12,0,8,-0.192,0,16,-0.192,0
112  M=1LP=2,0

223 M=4LP=2,0G=1,1,1,1

445 M=1LP=2,0G=1,1,1,1

667 M=4LP=2,0G=1,1,1,1

889 M=1LP=2,0

9110 M=1LP=2,0

1010 11 M=1 LP=2,0 G=1,1,1,1

12129 M=1L1LP=2,0

13210 M=2L1LP=2,0

14104 M=2LP=2,0
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15411 M=2LP=2,0
16115 M=2LP=2,0
17116 M=2LP=2,0
18612 M=2LP=2,0
19128 M=2LP=2,0
20131 M=3LP=2,0 LR=0,1,0,0,0,0 NSL=0,0,0,1,4
21914 M=3LP=2,0 LR=1,0,0,0,0,0 NSL=0,0,0,2,3

LOADS

198 L=1F=0,0,-915.45E-3,0,0,0

281 L=1F=0,0,-1830.9E-3,0,0,0

198 L=2F=0,0,-600E-3,0,0,0

281 L=2F=0,0,-1200E-3,0,0,0

154 L=3F=0,0,-600E-3,0,0,0

241 L=3F=0,0,-1200E-3,0,0,0

1 L=4 F=-14.373E-3,0,53.642E-3,0,0,0
241 L=4F=-28.747E-3,0,107.286E-3,0,0,0
5 L=4 F=49.93E-3,0,293.624E-3,0,0,0
681 L=4F=128.606E-3,0,479.964E-3,0,0,0
9 L=4 F=64.303E-3,0,239.982E-3,0,0,0
1 L=5 F=-64.303E-3,0,239.982E-3,0,0,0
241 L=5F=-128.606E-3,0,479.964E-3,0,0,0
5 L=5 F=-49.93E-3,0,293.624E-3,0,0,0
6 8 1 L=5F=28.747E-3,0,107.286E-3,0,0,0
9 L=5 F=14.373E-3,0,53.642E-3,0,0,0

2.15.3 STATIK COZUM SONUCLARI
c6zUM B15
FRAME ELEMENT FORCES



ELTLOAD AXIAL DIST
ID COND FORCE ENDI
1

264

1-2 PLANE
SHEAR MOMENT

1 -24.76
2 -16.23
3 -11.59
4 299
5 495
2
1 -19.69
.0 -.88 .00
2.6 -88 229
2 -1291
.0 -.58 .00
2.6 -58  -1.50
3 -827
.0 -.58 .00
2.6 -58 -1.50
4 27
0 .06 .00
2.6 .06 14
5 3.6
0 25 .00
2.6 25 .64
3
1 -19.22
0 .88  -2.29
2.6 .88 .00

2 -12.60



0 S8 0 -1.50
2.6 58 .00
3 -7.96
0 S8 -1.50
2.6 58 .00
4 271
.0 -.06 14
2.6 -.06 .00
5 3.66
0 -25 .64
2.6 -25 .00
1 -14.15
2 927
3 -4.64
4 242
5 237
1 -14.15
2 927
3 -4.64
4 237
5 242
1 -19.22
.0 -.88 .00
2.6 -88  -2.29
2 -12.60
.0 -.58 .00

265



26 -58 -1.50
-4.64
0 .00 .00
26 .00 .00
3.66
0 25 .00
26 25 .64
2.71
0 .06 .00
26 .06 .14
-19.69
0 .88 229
26 .88 .00
-12.91
0 58  -1.50
26 .58 .00
-4.64
0 .00 .00
26 .00 .00
3.66
0 -25 64
26 -25 .00
2.71
0  -06 .14
26 -06 .00
-24.76

-16.23
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10

11

12

13

4.64
4.95
2.99

WM b W N e

23.91
15.67
11.19
-3.22
-5.46

L B A A

17.07
11.19

6.71
-2.79
-3.54

wv AW e

17.07
11.19

4.48
-3.54
-2.79

wn W N~

23.91
15.67

4.48
-5.46
-3.22

-5.31
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14

15

16

17

18

w AW N

-3.48
-3.48
33
1.49

—

[V, N - VS B S ]

2.19
1.44
1.44
-.14
-62

wn A W N -

-4.38
-2.87
-2.87
28
1.23

—

[V, IR R VS B S

5.49
3.60
1.80
-.94
-94

W AW NN =

-4.38
-2.87
.00
1.23
28
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19

20

1 219
2 144
3 .00
4 -62
5 -14
1 531
2 -3.48
3 .00
4 149
5 .33
1 732
0 .01 -20
160 .01
2 -4.80
0 .01 -13
160 .01
3 -3.60
0 .00 -07
160 .00
4 .83
0 -465 39.06
80 273 955
151 .00  -15
160 34 .00
5 152
0 324 3414
80 228 -12.08

269
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16.0 74
21
1 -732
.0 -.01 .00
16.0 -.01 -.20
2 -4.80
.0 -.01 .00
16.0 -.01 -.13
3 -1.20
.0 -.00 .00
16.0 -.00 -.07
4 1.52
0 -74 .00
80 -228 -12.08
16.0 -3.24 -34.14
5 .83
ol -34 .00
9 .00 -.15
8.0 2.73 9.55
16.0 465 39.06
Tablo 2.19
ELEMAN OLU YARIM KAR (1) RUZGAR |RUZGAR EY EIY
NO | YOKLER (t) | KAR () SOLDAN |SAGDAN| @ ®
20 M=0.20 M=0.07 |M=0.13 M= -(3:%.06 M=-l(-t3)4.14 M=0.33 |M=34.47
N=17.32 N=3.60 |[N=4.80 N=-0.83 N=-1.52 {N=12.12 |N=10.60
21 M=0.20 M=0.07 |M=0.13 M=34.14 =--39.06 [ M=0.33 |M=3447
N=17.32 N=120 [N=4.80 N=-1.52 = -0.83 |[N=12.12 |[N=10.60
Momentler tm

2.15.4 SISTEM ELEMANLARININ BOYUTLANDIRILMASI

Makas COZUM B11 ile ayn1 oldugundan boyutlandirma yalniz kolonlar igin

yapilacaktir.




271

KOLONLAR

N=12.12t M=033tm [=1600cm £, =1920cm £,,=533.33cm

Segilen 1360 A= 97 cm® W,=1090 cm’ i, =142 cm i,=2.90 cm
S,=36-2x195=321cm b=143cm d=13cm t=1.95cm A,=1352
Ay=183.9 Opem =0.2449 t/em® o= 0.12494 them® o, = 0.45344 t/em’
6,=3.02752 x 107 tem® H' =535 cm Fp=34.84 cm® I,z =476.163 cm® i5=3.69
S/iyg =432.703 o = 9.34277 t/cm®

Gerilme Kontrolleri 0.890411 <1
0.410819<1

EiY YOKLEMESI iCIN

N=10.6t M=3447tm Secilen HE-A 800 A=286 cm’ W,=7680 cm’
L,=32.6cm i,=6.65cm S,=79-2x2.8=734cm b=30cm d=15cm t=2.8cm
A=588 A, =802 Gpep=1.01959 t/em’ o= 3.70629 x 107 t/em®

o =2.74843 t/em® o, =0.44882 t/em” H' =12.23 cm Fy=102.35 cm®

Ip = 630344 cm® ip=784cm S/i,=203.88cm op=0.421t/em’

Gerilme Kontrolleri 0.95491 <1
1.0918 =1

2. Kontrol

A.=58.8 —>59icin ® =135 o =135x 004 09x 2447 ;04539 tem® <o,

286 7680
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2.16 B GRUBU COZUMLERI GENEL KAREKTERISTIiKLERI

Tablo 2.20
COZUM | Agiklik Yiiklseklik | Kolonlar | Cubuk Toplam Ag
(m) (m) Agirliklar (t/m?)
Toplamu (t)
Bl 10.00 6.00 1320 0.3777 0.0222
B2 15.00 6.00 1340 0.8365 2.2049x10™
B3 20.00 6.00 1360 2.4668 2.8176x10
B4 25.00 6.00 1380 2.4495 0.0276
BS 30.00 6.00 1400 4.7679 0.0391
B6 10.00 8.00 1400 0.3979 0.0375
B7 10.00 10.00 1550 0.3979 0.0675
B8 10.00 12.00 HE-A400 |0.3979 0.0679
B9 10.00 14.00 HE-A600 |0.3979 0.1076
B10 10.00 16.00 HE-A900 |0.3979 0.1692
B11 20.00 8.00 1425 2.4668 0.0413
B12 20.00 10.00 1550 2.4668 0.0581
B13 20.00 12.00 HE-A400 |2.4668 0.0546
B14 20.00 14.00 HE-A600 |2.4668 0.0745
B15 20.00 16.00 HE-A800 |2.4668 0.0963
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SONUC

Bu bdliimde boyutlandirmada kullamlan iki hesap metoduyla alakah tesbitlere yer
verilmis ve yapilarm ekonomiklik yoniinden karsilastinimas: yapilmgtir.

Calismanm giris bolimiinde de belirtildigi iizere, egilme ve basmca galisan
elemanlarm egilmeli burkulma hesabi TS 648'de gosterilen yolla yapilmg olup, DIN
4114'de gosterilen yolla tim elemanlarm hesab: kontrol edilmigtir. Bu noktada yapilan
kargilagtirmada, DIN 4114'de nerilen yolun daima daha emniyetli sonuglar verdigi tesbit
edilmigtir. Egilme ve basinca galisan elemanlarda bazi durumlarda TS 648'de Gnerilen
hesap metodu daha biiytik kesitler segmeye zorlarken, diger metodla yapilan hesapta,
secilen kesitin gok gok giivenli oldugu tesbit edilmistir. Burkulma boyunun kisa ve
momentle normal kuvvet arasmda biiyiikliik agismdan denge oldugu durumlarda daha
emniyetli olmak kaydiyla DIN 4114'de 6nerilen metodun TS 648'de 6neﬁ1en metoda
daha yakin sonuglar verdigi g6riilmiistiir.

Malzeme sarfiyati bakmmindan ekonomiklik kiyasnda kafes sistem yapmm her
¢6zlim igin daha ekonomik oldugu g6zlenmistir. Bu ekonomiklik kafes sistem dizaynma
da bagh olarak baz ¢6ziimlerde bariz bir farkla ortaya ¢ikrmstir. Bu noktada her yap: igin
kafes sistemin geometrisinde istenildigi gibi degisiklik yapilabilecegi de dikkate almirsa,
daha ekonomik ¢dziimlerin de elde edilebilecegi unutulmamalidir.

Acikhik ve yiiksekligin ayn ayn degistigi ¢oziimler i¢in her iki yapmn malzeme
sarfiyatina ait oranlar agafidaki tabloda verilmigtir.

Tablo 2.21
COZOM | ACIKLIK | YOKSEKLIK TOPLAM AGIRLIK MALZEME SARFIYATI
NO (m) (m) A GRUBU B GRUBU ORANI
' t/m? t/m? B/A
1 10.0 6.00 0.0328688  |0.02220 0.6754
2 15.00 16.00 0.047728 2.2049%x107 [0.4620
3 20.00 [6.00 0.061432 2.8176%107% [0.4587
4 25.00 |6.00 0.0612096 |0.0276 0.4509
5 30.00 [6.00 0.0800933 ]0.0391 0.4882
6 10.00 |8.00 0.0509648 |0.0375 0.7358
7 10.00 {10.00 0.10352 0.0675 0.6520
8 10.00 [12.00 0.09112 0.0679 0.7452
9 10.00 [14.00 0.135728 0.1076 0.7928
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10 10.00 16.00 0.196016 0.1692 0.8632
11 20.00 8.00 0.073232 0.0413 0.5640
12 20.00 10.00 0.06012 0.0581 0.9664
13 20.00 12.00 0.07496 0.0546 0.7284
14 20.00 14.00 0.105088 0.0745 0.7089
15 20.00 16.00 0.137504 0.0963 0.7003

Yukandaki tabloda, kargilagtirmamn kolay yapilabilmesi agtsindan, her ¢6ziim i¢in
agiklik, yiikseklik, toplam ¢elik agirligi ve B grubu ¢oziimiinde elde edilen agirhk
degerinin A grubunda elde edilene orani, verilmigtir. Tabloda A grubu dolu govdeli
sistemi, B grubu kafes sistemi temsil etmektedir.

Tablodan gorildiigii tizere 15 ¢oziimden 4'inde, B grubu ¢6ziimiindeki malzeme
sarfiyatiniln A grubuna oranla %50'nin altinda, 8 tanesinde %50 ile %75 arasinda, 3
tanesinde %75'n tizerindedir. Coziimlerden sadece birinde malzeme sarfiyati birbirine
¢ok yaklagmig ve %96.64 gibi bir rakama ulagmgtir.

Yiiksekligin sabit tutularak agikligin arttinldif ilk 5 ¢oéziimde, agiklifin arttikga
ekonomikligin arttigi goriilmektedir. Ag¢ikligin sabit tutularak yiiksekligin arttinldig
ikinci grup ¢oziimde, yiiksekligin agiklikla esit deger alincaya kadar, her artmasinda daha
ekonomik sonuglar verdigi, yiiksekligin acikhig1 gectigi durumlarda ise bu ekonomikligin
giderek azaldif: goériilmektedir. Agikligim 20 m'de sabit tutularak yiiksekligin arttinldigt
son grup ¢oziimde benzer sekilde yiiksekligin arttikga ekonomikligin artti$i miigahede
edilmektedir. Yalmz bu grupta yiksekligin agiklik degerini gegmedigine dikkat
edilmektedir.

Bu c¢aligmadan elde edilen sonuglar igiginda, genel bir degerlendirme olarak,
yiiksekligin acikhgr ge¢medigi ¢6ziimlerde agikhk ve yiiksekligin arttifi durumlarda
ekonomikligin de giderek arttig: tesbit edilmigtir. Yiiksekligin a¢iklik degerini gegmesiyle
ekonomikligin giderek azaldig, fakat her ¢oziimde kafes sistem yapimn daima ekonomik
sonuglar verdigi goriilmiigtiir.

Girig bolumiinde de belirtildigi lizere, burada iizerinde durulan ekonomiklik
kiyasi, yanhz malzeme sarfiyati bakimindandir. Yapilann aym fiziksel ortamda
bulunduklart ve aym fiziksel etkilere maruz kaldiklan 6n kabuliiyle bu kiyaslama
yapilmugtir. Ekonomikligi etkileyen sair 6nemli faktorlerinde bulundugu dikkatten
kaginlmamalidar.



[1]

[2]

(3]

[4]

[5]
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