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w Iki diizlemdeki cercevelerin sabit kesitli ortak cubugu.

Sistem ve bilinen degerler:

Elastiklik modula E := 210000-MPa
Kirig L= 18m I = 7447-10°mm
y 6 4
Ug¢ baglanti Ly=2m  Jg;:= 70310 -mm
. I
Resim 1
Kabul: Egrinin sekli parabol  Liy:= 8-m
o= 10-deg F 5 == 400-kN FG=04F, Fp:=09Fy
b
- ; b := 600-mm h:= 580-mm t:= 10-mm bg = 10-mm
t t hp:=h+ 2t hy = 600.00omm z:=0.5-(h+t) z=295mm
= y y 3 3
= - - b-t t-h
B - Jy= 22 4 2 2tbs” I, = 1369.6-10% mm"
b, y 12 12 y
2-J
. W= — W, = 4565.3-10°-mm’
- b hp
Resim 2 Ag = 2:t:(b + h) Ag = 23600-mm”
b3~t t3-h 2 6 4
y:=05(+t) - b? y=295mm J, = 2~? + 2~? + 2-thy J,=1369.6-10 -mm
2, 33
W, = — W, =4565.3-10"-mm
b
k., = LK2 k., = 43507 ! k. : LU2 k., = 5690 !
VAR 7z~ s Xy~ T y = s
JyK m2 JyU m2
. -1
k. >k, oldugundan burkulma hesabt Fp i= Fp-cos(c) Fp = 406.2-kN
xz kesitinde yapuacakar.
-1
LC = Ly cos(o LC =8.1m
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Malzeme = "S235" fy = 235.-MPa
"{M = 1.1
fY
Emniyetli akma mukavemeti fg) ;= ——
™

4

17
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Vianelloya gore ¢6ziim: Resim 3
W
xy diizlemi gmax
X
FE F(I FE FG
[ SR 'rs e S [ —o—=0
' E K G ! I E K G 7
| I |
| | I
| I I
: | |
EJ, EJ, EJ, o
g el 3 B (e S
I | |
| I I
| I |
| I I
| I |
| I I
A | I A | 5 HF
T C oy —
' ' Z
'F, 'F,
xz kesiti Resim 4
Tk Hp M, Mg, M
B J 'II' Mg, | + Mg, |+ Mc|+
s %l s / +
e e g A 5 ¢
. Ho L - FEWomax
W, = . -
E "Omax Fz'-C Fz L
C
AE ¢ubugunda F; etkili 1. sehim Momentler:
L
" © Mo Me ‘ M= L
W - — X -
11 ] B, c=¢
M M _
= = 0 My = FE-Womax
+ +
E-Jy = sabit integral tablosundan
2
_ 5 FEVomaxlg
Parabol + Uggen ~ “11 7~ 75 EJ
y
L2
HHD VYD : 5 € -9 1
Frw, = sabit Wipi=——— Ww;1=956x10 ~—
Resim 5
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AE ¢ubugunda H etkili 2. sehim (LC MM Momentler:
02''C
_ = ——d M =L,
Mps Mcs W12 | E.Jy X c™=C
+ + 0 Moy = Hp'Le = FE-Womax
E-Jy = sabit integral tablosundan
2
_1 FEWomax L
Uggen + Uggen V273 B,
2
_ 1k ~9 1
B C FEWomax = sabit Wig = EH Wig = 76.5 x 10 E
Resim 6 y
EG Kirisinde F, etkili 3. sehim .
Resim 7

My, | + Mc +
HHD VYD
L
K My-M
o1rMc . ;
w3 = dx E-J i = sabit Integral tablosundan
| EJ y
yK
0
2 2
1 FEWomax 'Lk . bi 1
A & o E W0max = $a01 WI3= T o
3 Edgg 3 Blyg
EG Kirisinde Hy etkili 4. sehim Resim 8

Moz + M¢ +
HHD VYD
L
K My,M
02 Mc o
Wig = dx E-J i =sabit  Integral tablosundan
| Edg y
) y
0
2 2
1 FEWomax 1K . bi 1
Wi4= T =7 FEWOmax T 8301 W4 = 20—
3 E-Jyg 3 Elyg
Wo1 = FE-Womax (W11 + Win + Wiz + wiy) FE=Fir W01 = Womax
. 1
kr =
Wil t Wit Wizt Wiy
. . 12-E
Teori dosyasindaki sonuglara F p=
gore 9~LC2 8Ly
Ty Tk

Sonug¢: Cubukta burkulma tehlikesi yoktur.
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My = FE"Womax

Mc =1k
Uggen + Uggen

1
w13 = 0.00000-—
13 N

Mg, = FE-Womax

Mc = Lx
Uggen + Uggen

1
w14 = 0.00000 —
14 N

kabul edersek

Fyp = 3223.7°kN
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Mukavemet hesabi:

Dayanak kuvveti A dan

Eylemsizlik radyusu

Euler e gore hesaplanan
burkulma boyu

Narinlik

Akma narinligi

Bagintili narinlik

Akma kuvveti

Burkulma parametresi

Azaltma faktor

Egilme momenti M,

M.Gilven KUTAY
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iy = 240.9-mm
Ly = 29.674m
L y
Ay, = — Ay, = 1232
Ky = 7 Ky
y
E
Mg =T /? \g = 93.9
Yy
A
Ky
E
WY
=— k.., = 193.4-mm
el el
YA y
Fo1:= Ay fam Fp1 = 5041.8:kN
op = 0.34 Kaynakli kutular her eksende.
Womaxz = Kely @B (Agy ~ 0-2) Womaxg = 73-1'mm
2
XRy = ! Xro = 0.421
' + 2 A 2 e
¥By* | ¥By ~ By
F
E
Sk, = Sk, = 0.191
F F
xy diizlemi
;FG
EJK G 7.
Resim 10

Lk

47



Plastikligin
en klugik momenti

Egilme momenti M,

ayx = Mgy (2-Byy —4) *+ (pty ~ 1)

ay:: ayx if ayxs 0.8
0.8 otherwise
Fg
IS’X:: 1 - =
XBy "pl
13,:: kyx if kyxs 1.5
1.5 otherwise
o . Mey
My~ ky
ply

AF = Fp - Fpp

a:= Lyysin(o)

Eylemsizlik radyusu

Euler e gore hesaplanan
burkulma boyu
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LAB = LU + 2-a

Resim 9

LBZ =

Mg, = Fp-a— 0.5-AF-a-

Ornek_ll_11.xmcd

Mpjy = 975.3-kN-m

MO = 0-kN-m

y

y= 29.7-kN-m

Mg
by = 0.000

By = 18

Qply = 32.8
ayx = 313
ay: 0.8

IS,X = 0.847

IS, = 0.847

Spty = 0026

AF = 40.0-kN

a=14m

L

Lag

Mg, = 544.0-kN-m

iZ = 240.9-mm

Ly, = 29.674m
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Narinlik

Bagintili narinlik

Azaltma faktori

Plastikligin
en kigik momenti

1<, <1

k,<1,5
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L
V4
MKz = T
V4
N Kz
Bz~ "y
g
V4
k., = —
elz
Ap

WOmaxy = kelz'o‘B'(>‘Bz - 0'2)

2
©p, = o.5~[1 + ag-(Ag, — 0.2) + xBZJ

a, = la, if a,, < 0.8
0.8 otherwise
F
E
k=1~ ‘ay
XBz'Fpl
k, = |k, if k, <15
1.5 otherwise
) MEZ
Smz = M 'k,
plz
F M M
E Ey Ez
S$Tot = ' 'k

XBz Fpl Mply Mplz

Ornek_Il_11.xmcd

Ngy = 1232

gy = 1312

kelz =193.4-mm

WOmaxy = 73.1-mm

(.PBZ = 155

Xp, = 0421

SFZ = 0191

My, = 975.3-kN-m

MOZ = 0-kN-m
1|)Z = 0.000

BMZ = 18

Ol.plz =1.8

a, = 0.268

k, = 0.949

Sniz = 0529

STot = 0.746
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St <1 oldugundan konstriiksiyon fonksiyonunu yapar.
Sistemi emniyetli mukavet degerine gore kontrolii:

Fg Mgy N Mg,

Ohe =" + Ohe = 143-MPa
AO Wy WZ
fap = 214-MPa
_ %he
kpm = . kpp = 0.67

Sonucg: Sistemin emniyetli mukavet degerine gore kontroliindede goriildiigii gibi
konstriiksiyon fonksiyonunu yapar.

SON
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