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Zorlama: Eksenel kuvvet ve yatay tek kuvvet

22.09.2016

Bilinen degerler:

E.J S
h | Kesit I -1

kEJ

Kesit 11|

Resim 1

Resim 2

22.09.2016/M.Gliven KUTAY/1

Malzeme := "S235" fy := 235-MPa
M = 1.1
fy
Emniyetli akma mukavemeti fem= —
™M
Fy:= 700-kN

Kabul: Egrinin sekli parabol

Yatay tek kuvvet y yoniinde oldugundan
hesaplar z eksenine gére yapilir.

1. Kisim

b1 :=320-mm h1:=320-mm t:= 10-mm

y1:= 0.5-(b1 +t) - b,

b13t  .h1 9
Jy1:= 2 + 2: + 2-t-h1-y1
12
2:d1
“7 b
EJZ1 = E'JZ1
At = 2-t-(b1 + h1)
2. Kisim: k=15 b2 = k-b1
h2 .= k-h1
hot == h2 + 2t
y2:= 0.5-(b2 + t) — b
Jyp= 2 2 ¢ 2 £ h2 2.t-h2.y2°
:: . + . + 0. .
22 12 12 y
2-J,5
Woy =
27 o
EJZQ = E'Jzz
K JZZ
Jz = T
‘ Jz1

Aotz = 2-t-(b2 + h2)

E := 210000-MPa

hS =4.m

fEM = 213.6-MPa

Hy = 60-kN
be:= 10-mm
y1 =155-mm

J,q = 208.4-10%. mm*

W, = 1302.7-10°-mm°>

EJ,, = 43.8-MN-m>
A1 = 12800-mm?

b2 = 480-mm
h2 = 480-mm
hot = 500-mm

y2 =235-mm

J,p = 714.6-10%. mm*

W, = 2977.3-10°-mm°>

EJ,, = 150.1-MN.m>

ky, = 3.428

Ao = 19200-mm?
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Cozum: 1. dereceli hesaplama kuralina gore
MOZ = Hy'hS
Q-1 Mg, = 240-kN-m
- = —T
Miz:= hg
hs
2
h h Woyq = Jl Moz M+, dx
z1
0
+ + [E
L —1 L 2
M 7 M - | 1
0z 1z W0y2 = J MOZ 1Z~H dx
‘Bdz1
0
! Mg, M s LYIRY s ! M " 14
W =W +W - — . .—+—. . . — W - — . . . —_
Oy 01 02 3 0z"Vl1z 2~EJZ1 3 0z'V1z 2~k~EJZ1 Oy 3 0z"Vl1z EJZ1 K
3
! Hohghg— (1] L L P Woy = 24.370-mm
W - — . . . — + —_— = . —_ = . .
O™ 3 YISTS o Ry, k %" 6.El,, k o
Vianelloya gore ¢6ziim:
Mo+, = Fx'WOy
Qyzl
= 1 M, = hg
hs
2
5 h Wyqy = Mo1z-M1z m dx
< D
hs
+ + 2 1
' - _ W1y = M . dx
Mo, M, 12y 012" M2 B,
Y0
hs hs
Wi, = W. + W = F ‘he- ‘he-
1y 11y 12y x"Woy'tls 2.E-Jyq 12 x"YWoy'''s 2.k-E-Jyq
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Wyy = 2.165-mm

22.09.2016
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Woy = Woqy + Wopy = 12

Bdylece devam edersek

Toplam sehim

Toplam Moment

Q=1
[ o —
§ h
&
_|_
02
hs
Mp1z-M Mo1,-M

—_— + _—
2B, 12

Wy = WOy + W»]y + W2y + W3y

Mtot := Hy-hs + Fy-wy

Kritik burkulma kuvveti

5 Fewohs” (1
wygE—— |1+ —
24 .EJ k

eger F.=Fk. ve wy=w,; veya

3
| = SFuhs™ (k+1
24-EJyy \ k

Sonug: Cubukta burkulma tehlikesi yoktur.

Kesit Il de mukavemet hesabi:

Eylemsizlik radyusu

Euler burkulma boyu

Akma narinligi

22.09.2016/M.Gliven KUTAY/1

W3y =
¥ 4By,

22.09.2016

Woqy = J Mo2z- M- dx
Jz1
0
+ hs
— [2
1
Woo = Mgo,-M4- dx
22 J 02z"Wh1z k~EJZ1

0

5'FX~W1y~h32

]
Wy, = 41+ =1 wy,=0.192-mm
AT 24.Edy ( kj %

" w3y = 0.017-mm

2
5'Fx'W2y'hS (1 1}
- —_— . +

Wy = 26.745-mm

Mot = 258.72-kN-m

Wi
o =— = kabul edersek:

Wo
Foo 2 Bt _k F.— 78785k
K g h2 K+ LS :

izp=192.9-mm
Lgz = 9.069m
Xe =939
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Narinlik

Bagintili narinlik

Merkez noktasi mesafesi

Akma kuvveti

Burkulma parametresi

Burkulma yardimci faktori

Azaltma faktori

Kuvvetin mukavemet emniyeti

Moment kontrolii:

Kesit Il de toplam Moment

Lg2
Ao = —
122
\ - >\22
Bz2 - >\E
K W22
el2 =
Atot2

Foi2 = Atot2-fEm

ag = 0.34 Kaynakli kutular her eksende.

2
PBz2 = 05|:1 + OLB'(>\BZ2 - 02) + >\BZZ :|

XBz2 =
[ 2 2
PBz2 T4 PBz2 — >\BZZ
Fx
Skp= ———
XBz2 Fpi2

Mpiz2 = Wyo-fem

M2 = FX'Wy
M3
AM2 =
IVITot

Bmzz = 0.66 + 0.44-AM2

Bmz2-M>

SM2 =
IVIpIzZ

82 = SFZZ + SM2 + An

Ny = 47

Agz2 = 0.501

Kez = 155.1-mm

Foiz = 4101.8-kN

g2 = 0.68
XBz2 = 0.884
Sg,p= 0.193

22.09.2016

Mpizo = 636.1-kN-m

M, = 18.7 -kN-m

AM2 = 0.072
Bmzz = 0.69

Sy = 0.020

An:= 0.1

Sonug: S, degeri 1 den kiiciik oldugundan konstriiksiyon fonksiyonunu yapar.

Kesit | de mukavemet hesabi:

Eylemsizlik radyusu

Euler burkulma boyu

Akma narinligi

Narinlik

22.09.2016/M.Gliven KUTAY/1

. Jz1
I5q =
‘ Atot1
EJZ1 7T2
Lgq =
Fkr
Lp1
>‘z1 =

i,q =127.6-mm

Lgs = 7.405m

Ag = 93.9

Ay = 58
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- - Az1
Bagintili narinlik ABz1 = — XBz1 = 0.618
e
. Wz1
Merkez noktasi mesafesi Kel1 = Keit = 101.8-mm
Atot1
Akma kuvveti Foi1 = Atot1-fEm Foi1 = 2734.5-kN
Burkulma parametresi ag = 0.34 Kaynakl kutular her eksende.
Burkulma yardimci faktéri PBz1 = 0.5~[1 + ch~(>\BZ1 - 0.2) + >\BZ12] ppz1 = 0.76
- 1
Azaltma faktord XBz1 = XBz1 = 0.828
/ 2 2
PBz1 t 4 PBz1 ~ >‘Bz1
Fx
Kuvvetin mukavemet emniyeti Spypi= ——— Skz1 = 0.309
XBz1Fpi1
Kesit I de moment kontrolii:
F Q=1
- = -
o
[—— e
EJ, h/2 h/2
h/2
+ +
Kesit I — — — —
o Mio 77 M;
Mjp:= 0.5H-hg M; = 0.5-hg
hs
B 1 1 hs 1 Hyhs hs  hg
Wip = Mio- M- dx Wip = —-Mjp-M;- Wip = — e
EJz 3 2-EJ, 3 2 2 2-EJ,
0
Hy hg
Wjg := Wjo = 3.656-mm
24.EJ,4
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Vianelloya gore ¢6ziim:

Kesit I

Mgz := Fy-wq

W2 =

Bdylece devam edersek

Toplam sehim

veya

Toplam Moment

AM <1

|
)

hs

(2

0

Wimax = Wi0" HFI

M1 = O5Hth + FX'WH
Mpiz1 = Wyq-fem
Mie = Few,

AM1 = —
1

Bmgzt == 0.66 + 0.44-AM1

Bmz1-My

Sim=
Ilelz1

81 = SFZ1 + S1M + An

22.09.2016
hs
Mio1 == Fx-Wio M= —
2
Q-1 hs
o _ (7 1
wi= | MMy — dx
I J 01-Mi1- 23
0
hs
h/2 Wiq = —-Mjp1-Mq-
12 2-El,4
5 hs hs
W1 = —Fewjo—-
+ + 12 2 2.EJy
— 2
" 48.El,,
wiq = 0.097-mm
2
Moz My —— d Y s > Pctin s 0.003-mm
. o —_— X W - — . . W :: _—mmmm W = . .
o2- M- 2% 75 Moz Mg = 12 280, 12
5'FX~W|2~h32
Wigim —— W3 = 0.000-mm
48-EJ,,
W)= Wjg + W1 + Wjp + W3 w; = 3.756-mm
Wi2
Qf| = — QF| = 0.027
Wi
1
Hep = e = 1.027
1-ap

Wimax = 3-756-mm

M, = 120.07-kN-m
Mpiz1 = 278.3-kN-m
Mqg = 2.6-kN-m
AM1 = 0.022

Bt = 0.67

Syy=0.289

An= 0.1

Sonug: S; degeri 1 den kiiciik oldugundan konstriiksiyon fonksiyonunu yapar.

SON
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