Ornek_ll_12.xmcd

' | Iki diizlemdeki cercevelerin kesiti devamli degisen ortak cubugu

Sistem ve bilinen degerler:

Malzeme = "S235" fy = 235-MPa
"\{M = 1 1
fy
Emniyetli akma fEM=—""
mukavemeti ™
Elastiklik moduliu E := 210000-MPa
. 6 4
Kirig Lk :=18m JyK:: 7447-10 -mm
N 6 4
Uc baglanti Ly:=2m ‘JyU :=703-10 -mm
b
- Kabul: Egrinin sekli parabol Ly = 8m
t t
- y B B y Q= 10deg FA = 400kN FG = O4FA FF = 09FA
=| = <
b, 1. Kisim
- by:=420-mm h4:=380-mm t:=10-mm bg =10-mm
= b
z9:= 0.5(hq +1) zq = 195-mm
3 3
Jyqi= 2 +2 +2tbyzy Jyq = 411-10"-mm
2. Kisim _]u 12
kE.J “ 2~Jy1 3 3
= Wy q = —— W4 = 2055-10"-mm
hr1
O —1 9 2
= Aq = 2t(bg +hy) A4 = 16000-mm
1. Kisim _]U Lo = LH~cos(0L)_1 Lg=8.123m
EJ ey
S yq:=0.5(by +t) - b, yq = 205-mm
I Jyq =2 > +2. +2:thyyy J,q = 443.10 -mm
2"Jz1 3 3
Wy =— W4 =2109-10"-mm
1
LK2 1 LU2 1
Kyy = —— Ky, = 43507 — Kyy = —— Kyy = 5690—2
dyk i yu m

M.Given KUTAY 112



k. > ky, oldugundan burkulma hesabi

xz kesitinde yapulacaktir.

2. Ki

sim

k:=1.5

Ornek_ll_12.xmcd

FE = FA‘COS(OL) FE = 4062kN

hyp = hy + 21t hrp = 590-mrz, := 0.5(hy +t) zy = 290-mm

b2~t3 t~h23 2 6 4
y 12 12 y

2-J

2

Wy, = —= W, , = 4639.10°-mm°

hro

2

yp:= 0.5(by+t) by yp =310-mm

b23~t t3~h2 2 6 4

2-J

z2 3 3
Wyp=— W, = 4801-10"-mm
2
. 1 2
EJZZ = EJZZ EJZZ = 3 8MNm
J

z2
kJZ:J_ kJZ:3414

z1

Vianelloya gore ¢6ziim:

xy diizlemi
Fy JFG
T e B
EJ
e Pk Gl
I I
I I
I I
:
EJ-(x EJ,
CO !
I I
I I
I I
I I
I I
I I
I I
All !
FFA

M.Gilven KUTAY

L¢

Lk

A, = 24000-mm”>

2/12



Ornek_ll_12.xmcd

AE ¢ubugunun hesabi Vianello metodu ile xz diizlemine gore yapilr.

Hg My, Mg, Mc
Mo |+ Mg, |+ Mc|+
_|_
A B C
_ _ FE'Womax
FE'Womax = HFLg HE = L

AE ¢cubugunda F; etkili 1. sehim

Moy Mc Mo1y = FE'Wozmax Miy=L¢
+ +
‘e ‘e
[2 Mo oMy —— d [2 Mo 4o M, ——
w = . —ax w = . —ax
0121 01y MMy g, 0122 01y Y . Ey
y1 y1
0 0
HHD VYD
W01z = Wo1z1 T Wo122 = _‘FE'W0zmax"-o‘—LC + i’FE’WOzmax’LC’—LC
12 2Edyq 12 2k Endyg
2 .
R lal Sl 1 10°
FE’WOZmaX = sabit d|§ar| alallm WO1Z = 1+— WO1Z = 0.266-
24~E~Jy1 k
AE ¢ubugunda Hp. etkili 2. sehim
Mo, M. Mo2y = FE'Wozmax Miy=Lg
+ +
‘e ‘e
[2 Meyoy,-M L [2 Mgoy-M L
w = . —ax w = . —ax
0221 J o2y My g 0222 J o2y My
0 0
HHD VYD
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1
W02z = Wo2z1 * Wo222 = FEWomaxle— =7+

w -lF w L L—C ‘1+l
02z 3 E " 0zmax 02~E~Jy1 K

L™
6-E-dys

FE‘WOymaX = Sabit d|§ar| ala“m WOZZ =

EG Kirisinde F, etkili 3. sehim
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Fe-w L LC !
TEWY0zmax' -C 5
“ 2 kEJ,
-6
1 10
1+— w =0.212——
( kj 02z N

MC‘+

Mo1 = FE'Wozmax

Mc =Lk

K 2
[ MgyMc o . ) 1 FEWozmax'tk
Wqo, = —dx E-Ji, =sabit Integral tablosundan  Uggen + Uggen w,o =—————
13z EJ Ky 13z E-J
YK 3 “yK
0
o . . L 2 -6
FE- W0 max = Sabit oldugundan integralin digina alalim. Wam l K Wan = 0.069. 10
13z- 3 E-J 13z~ * N
yK
EG Kirisinde Hy etkili 4. sehim
Moz = FE'Womax
M + M + _
" ¢ Mc =Lk
HHD VYD
Lk
[ MogMg -
W4z = de E"JyK = sabit
yK
0
2
Fw -L
integral tablosundan Uggen + Uggen W, = _ETOmax7K
14z
3 Edy
y
2 -6
= sabit oldugundan integralin disina alal 1K 10
Fe-Womax = Sabit oldugundan integralin disina alahm.  w,, == — W4, = 0.069-——
3 By N

W1 = FEWomax (Wo12+ Woz + W13z + W1az)

1

Fe =

W01z W02z T W13zt W14z

Sonug: Cubukta burkulma tehlikesi yoktur.

M.Gilven KUTAY

FE = Fir

W01 = Womax kabul edersek

Fr = 1623-kN  [F5 = 400-kN
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E Kesitinde mukavemet hesabi:

Egilme momenti M,

Eylemsizlik radyusu

Euler burkulma boyu
Akma narinligi
Narinlik

Bagintili narinlik

Merkez noktasi mesafesi

Akma kuvveti
Burkulma parametresi

Max burkulma sehimi

Burkulma yardimci faktori

Azaltma faktor

Kuvvetin mukavemet emniyeti

M.Given KUTAY

xy diizlemi
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L¢

7. LK

N E
E =T —
fy
N Lgy2
y2 -~ i
y2
oy
By2 = e
k My
ely2 =
A
2
Foi2 = A fEm

AZF G
G 4

iy2 =238.8-mm

Lgyz = 41.800m
g = 93.913

N2 = 175.055
Npy = 1.864

Fpip = 5127.3-kN

ag:=0.34 Kaynakli kutular her eksende.

Wzmax2 = kely2’0‘B’(>‘By2 - 0-2) Womax2 = 109.35-mm
: 2 2 2.52
Pgy2 = 0.5 1+ ag(A\gyp ~ 02) + Agyp oBy2 =2
1

XBy2 = > > Xgy2 = 0.237

©By2 +\/ ®By2 ~By2

F
E

SFy2= Spyp = 0.334

XBy2 "pl2
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Plastikligin
en kigik momenti

Egilme momenti M,

Moty2 = Wy2-TEm

My2 = FE'Wymaxo

M0y2
2T
y2

Moiy2
Yply2 = "o
ply My2

ayox = my2 (2 Bumy2 ~4) + (py2 1)

ay2 = ay2X |f ayzx < 08
0.8 otherwise
k 1 e a
2x = ' T - dy2
y Xgy2 Fpiz 7
1.5 otherwise
s My2 K
My2 = fy2
y Mply2 y

Eylemsizlik radyusu

Euler burkulma boyu

M.Given KUTAY

AF = FA— FF
a:= Lyysin(a)
LAB = LU +2-a

MZZA = FAa - O5AFa
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Myo = 44.415.kN-m
Pyo = 0.000

Bmy2 = 1.8

Oply2 = 22.312
ayox = 20.567
ayp = 0.8
Kyox = 0.733

kyp = 0.733

Spy2 = 0.033

AF = 40-kN

a=1389m

L

LaB

M,op = 544.045-kN-m

i22 =251-mm
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Narinlik

Lez2
)\22 = -
122
A
. T 2
Bagintili narinlik XBz2 = z
e
. WzZ
Merkez noktasi mesafesi k -
elz2 A2

Max burkulma sehimi Wymax2 = kelz20g (Ngz2— 0-2)

Burkulma yardimci faktril PBz2 = o.5.[1 +ag(rg-02)+ szﬂ

Azaltma faktori !

2 2
PBz2t\PBz2 ~ 2Bz

Fe

XBz2 =

Kuvvetin mukavemet emniyeti

z2 F
XBz2 pl2
Plastikligin Mpiz2 = Wz fEm
en kigik momenti
Mz2B = FE'Wymax2
Mz2 = Mzop + MzoB
Moz2
~1 <, <1 V72 =
Mz
Brzz = 1.8— 0.7,
MplzZ
oy > 1 Oplz2 = M.,

8,0 = \a22 (2 Bmz2 - 4) +(opiz2 - 1)

a22 = azzx if azzx < 08
0.8 otherwise
Fa
kzox = 1 _—F’aZZ
XBz2 pl2
k22 N kZZX If kZZX < 15
1.5 otherwise
S Mz2 k
Mz2 = o~ Kz2
MplzZ

M.Given KUTAY

My = 175.055

Nggo = 1.864

ke|22 = 200.05-mm
Wymax2 = 113.181-mm
kpBZZ = 252

S, = 0.334

M, = 590-kN-m

M022 = 0-kN-m

¥, = 0.000
Bmz2 =18
apizp = 1.738
a5y = —0.007

ap = ~0.007

Kyoy = 1.002

kyp = 1.002

Spizo = 0.577
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Fe Myo Mz
Sy2 = + kyo + .
XBy2 Fpi2 Mpiy2 Mpiz2
Fe Myo Mz
+
MplzZ

S5i= + ‘
z2
XBz2'Fpi2  Mpiy2

gore konstriiksiyon fonksiyonunu yapar.
x1 = O5LC

O Kesitinde mukavemet hesabiu:
xy diizlemi

x A Wz0max
F;. AKFG
G 2

E
Elg
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Kyo S, = 0.943
Ko S, = 0.943

Sonug: S, ve S, ;degerleri I den kiiciik oldugundan 2. kisimin hesaplarina

x1:=4m

o
— \—-
—~| 1. Kisim
=
A VA
 S—
FFE
O Kesitinde moment kontrolii:
* Womax Womax
Fp Fs
Tk Hf Mc
,l" My, M¢
I "," e O Kesiti | ] OKesit
Ly 77;77 A B C
Mo =€
Cy 2

Mo Mc
+ +
(@3
3
gh
HHD VYD

M.Given KUTAY

O Kesitinde AE ¢cubugunda F; etkili 1. sehim
My

y = FE'W1zmax

k¢

2
w -[ M, M~ -—dx
1z 1 C
y oy EJyq

0
5wy, S C
12 1Py ey,

Wiz
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FE’W1zmax = sabit

disari alalim

Ornek_Il_12.xmcd

2
oL 10°°
Wy — < Wy, = 0.080.——
48.E, 4 N

O Kesitinde AE ¢cubugunda H . etkili 2. sehim

Mg, M¢
+ +
HHD VYD

Wiz = FE’W1zmax’(W1z + WZZ)

Moy = FE'W1zmax

‘e
2

w -[ M M de !
22 J o2y My e

0

‘cle 1

i =—Fw —_—
2z 3 E""1zmax 2 9 E~Jy1

2 _
Lc 10°°

Fe-w = sabit digari alalim w,_ =
E "1zmax 2z 12.E-J

y1

kabul edersek

FE = Fkr W1z = W1izmax

1
Fppqi=——mm Fpoq = 6974-kN|
kr1 kr1
WqyztWoz

O Kesitinde burkulma tehlikesi yoktur.

O Kesitinde mukavemet hesabi

Eylemsizlik radyusu

Euler burkulma boyu

Akma narinligi

Narinlik

Bagintili narinlik

Merkez noktasi mesafesi

Akma kuvveti

Burkulma parametresi

Max burkulma sehimi

M.Given KUTAY

iy1 =160.3-mm

g =93.913
L
By1
>‘y1 = |— >‘y1 = 68.955
y1
A
y1
>‘By1 = )\—E >‘By1 =0.734
w
y1
Foi1 = A1fEm Foiq = 3418.2:kN

ag=0.34 Kaynakli kutular her eksende.

Wymax1 = ke|y1‘0‘B’(>\By1 - 0-2) Wymaxt = 23.326:mm
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Burkulma yardimci faktori

Azaltma faktori

Kuvvetin mukavemet emniyeti

Eylemsizlik radyusu

Euler burkulma boyu

Narinlik

Bagintili narinlik

Merkez noktasi mesafesi

Max burkulma sehimi

Burkulma yardimci faktori

Azaltma faktor

Kuvvetin mukavemet emniyeti

Plastikligin
en kiglik momenti

M.Given KUTAY

2

1

XBy1 =
2 2
PBy1 Ty PBy1 ~ By1

S iz
Fy1:=
YT Xgy1-Foin
i ‘Jz1
217 |5

A1

z1
Bzt = %
E
Kelz1 = E
A1

Wzmax1 = Kelz1 ’O‘B’(>‘Bz1 - 0'2)

2
(PBZ»] = O5|:1 +OLB(>\BZ1 - 02) + >\BZ1 :|

1

XBz1 = > >
PBz1t \/ $Bz1 ~ MBz1

S e
= I ——
XBz1 Fpi1

Mpiy1 = Wy1-fEMm
My1 = FE'Womaxt

.
1=
y My1

Mply‘l
ply1 = T
ply My1

ay1x = gyt (2 Buy1 ~4) + (piy1 — 1)
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gyt = 086

Spy1 = 0.156

iz1 =166.4-mm

X1 = 68.955

Keiz1 = 131.825:mm

w 23.945-mm

zmax1 =

(PBZ»] = 086

Sg,q = 0.156

Myq = 9.726-kN-m
Mya = O-kN-m

byq = 0.000

a1y = 43.839
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ay1 = ay1X if ay1x <0.8 ay1 =0.8
0.8 otherwise
Fe
k,<1,5 k =1-———a k =0.876
’ 1X 1 1X
y y XBy‘l’FpI‘l y y
1.5 otherwise
My1
ply1
AF = 40-kN
a=1389m
L
M_qp = O.5~FA~a -0.25-AF-a-
Lag
y M= 272.023-kN-m
en kigik momenti
MZ11 = OkNm
Mz18 = FA Wymax1 Myqg = 9-kN-m
MZ1 = MZ1A+ MZ1B MZ1 :281kNm
M
11
1<, <1 g = 1,1 = 0.000
Mz1
BMZ1 = 18 - o7'll}z1 BMZ1 = 18
M
plz1
OLpI > 1 OLpIZ1 = M— OLpIZ1 = 1602
z1
az1x = >‘Bz1’(2’BMz1 - 4) + (O‘plz‘l - 1) az1x = 0.308
821 = az1x if az1x < 08 821 _ 0308

M.Given KUTAY

0.8 otherwise
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k 1 A a
z1x= T £ Az
XBz1 Fpi1
kZ1 = kZ1X |f kZ1X < 15
1.5 otherwise
s Mzt K
Mz1 = "z
Mplz‘l
Fe My 4 M4
Sy1 = + ’ky1 +
XBy1 Fpi1 Mply1 Mpiz1
Fe My 4 M4
Sz1:= + kyq * :
XBz1' o1 Mpiy1 Mpiz1

k

’kz1

z1

k,qy = 0.953

kyq = 0.953

Spiz1 = 0.595

Sy1=0.770

S,4=0.770

Sonug: S, ve S, degerleri I den kiiciik oldugundan x1 kesitinin hesaplarina

gore konstriiksiyon fonksiyonunu yapar.

O kesitinin emniyetli mukavet degerine gore kontrolii:

M

Fe My My
O'he1 =+ +
Ar Wy Wy
%het
KEM1 =
EM

E kesitinin emniyetli mukavet degerine gore kontrolii:

FE My My

O'hez =+ +
Ay Wyp Wy

O'he1 = 164Mpﬂ

O'he2 = 149Mpﬂ

Sonucg: Sistemin emniyetli mukavet degerine gore kontroliindede goriildiigii

gibi konstriiksiyon fonksiyonunu yapar.

SON

M.Given KUTAY
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