Ornek_I_41.xmcd 22.09.2016
Zorlama: Eksenel kuvvet ve iki eksenli egilme momenti.
Bilinen degerler: Resim 2 Malzeme := "S235"
F B E := 210000-MPa
H, - z fy:=235-MPa  ~y:=1.1
> I t fy
fEM = fEM = 213.6-MPa
Hy . y B M
ks Fy:= 700-kN  hg = 4-m
X Hy:=60-kN  H,:=40kN
EJ h y . b= 480-mm  h = 480-mm
t:=10-mm be:= 10-mm
hr:=h+2t hyr=500-mm z:=05(h+t) z =245-mm
b~t3 t-h 6 4
Jy=2-— +2.— Jy=760.6-10"-mm
| 12 12
2-J
W=~ W, = 3042.6:10°-mm°
. T
Resim 1 Edy = E-Jy EJ, = 159.7-MN-m°
Kabul: Egrinin sekli parabol 3 3
bt : 2 6 4
y:=0.5-(b+1t) - b y=235-mm Jy = 2-? +2~? + 2:t-hy J,=714.6-10"-mm
2'JZ 3 3
W, = . W, = 2977.3-10"-mm

AtOt = 2t(b + h)

EJ, = E-J,

Cozum: 1. dereceli hesaplama kuralina gore
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E

K

A = 19200-mm?

EJ, = 150.1-MN-m>
Resim 3
MOZ:: Hy~hS
Mo, = 240-kN-m

Mz := hs

Woy = S'MOZ'M1Z'E
z
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3
Hy-hs
Woy =
¥ 3Ry,
Q-1
—_—
h
_.I_
7 =
H,-hg®
W
%7 3.,
Qy=1
[e— -
h
+
1\_/Ilz
5'FX'WOZ'hS
YT 2Ry,
Q.=1
—_— -
h
+
Wiy

Woy = 8.530-mm

Resim 4
Moy = HZ'hS
Mgy = 160-kN-m
M1yZ: hS
hs
1
Woz = IVIOy'M1z'_ dx
JY
0
1 hs
W -_— . —
0z 3 oy Vi1y EJy

Wz = 5.342-mm

Resim 5

IV|01z = Fx'WOZ

M01Z = 3.7-kN-m

My = hg
hs
Wy = Mo1z-Myz:—— dx
. z
_ 5 hs
Wiy = E 01z 1z'E—JZ

wyy = 0.166-mm

Resim 6
IV|01y = Fy-wo,
M01y = 3.7-kN-m

My, = hg
hs
Wy, = M01y'M1y'L dx
EJ,
0
12 OV YRy
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hs 5.F «Woy-hs>
Wi, = — -Fo-Wno-he - —— Wiy = ——————— w1, = 0.156-mm
1z 12 x"Woz''ls EJy 1z 12~EJy 1z
Resim 7
y=1
i> R Mo = Fx'W1y
Moo, = 0.116-kN-m
M, = hg
h (hs
Woy = J Mo2z-M1z—— dx
V4
0
+ 5 hs
_1 L | Wy, = — —
W - 2y 12 02z" Wiz EJZ
1z
5'FX~W1y~h32
Woy = way = 0.005-mm
12-EJ,
Resim 8
IV|02y = Fywqy
Q.=1
—_ . Mg2y = 0.109-kN-m
My = hs
hs
( Mgoy-M ! d
Woo, = . — dx
h 2z J 02y Vi1y EJZ
0
5 hs
y 2z 12 02y Vl1y EJZ
77 =
ly
2
hs 5-Fxwqz-hg
Wy, = — -Fy,-wq,-hg-— Wy, = ————— Wy, = 0.005-mm
2z 12 x W1z lls EJZ 2z 12'EJZ 2z
5'FX~W2y~h32
Bdylece devam edersek W3y = —————— w3y = 0.000-mm
12-EJy
5'FX~W22~h32
Way = — ———  — ws, = 0.000-mm
SAEPY=Y} =
Toplam sehim Wy = Woy + Wyqy + Woy + W3y wy = 8.702-:mm
Wy i= Wg, + W1, + Wy, + W3, w, = 5.503-mm
Toplam Moment My = H;-hg + Fyew, My = 163.85-kN-m
M, = Hy-hg + Fywy M, = 246.09-kN-m
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Kritik burkulma kuvveti

5. FX~W0y~ hSB
Wy = —————
YT 12.E),

5-Fy-hg-
12-EJ,

5.F-hs"
12-EJ,

Fir = Fkry

Sonug: Cubukta burkulma tehlikesi yoktur.

Mukavemet hesabi:

Fie = 23960k

W»]y
Qpy = — =
y WOy
12 BJy
Fay = ——> Fioy = 23960.2 kN
5 2
hs
_12 Bk Fo., = 22508.6-kN
krz -— 5 2 krz — -
hs

J
Eylemsizlik radyusu = | — i, =192.9-mm
Euler burkulma boyu Lg, = Lg,=8.112m
o E
Akma narinligi Xg =T [ — X = 93.9
fy
. I-Bz
Narinlik Npi=— X, =42
IZ
Az
Bagintili narinlik Xgz = — Xgz = 0.448
E
Akma kuvveti For = Aot fem Fo = 4101.8-kN
Burkulma parametresi ag = 0.34 Kaynakli kutular her eksende.
Burkulma yardimci faktorii ©pg = 0.5.[1 + og-(Ng, - 0.2) + szz] g = 0.64
_ ! = 0.907
Azaltma faktori Xgz = 5 > XBz = V-
PBz +4 PBz — >\Bz
Kuvvetin mukavemet emniyeti Sk, = Sg,=0.188
Iy = iy =199-mm
Ly = Lgy = 8.112m
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Moment:

AM <1

OLp|>1

OLp|>1

Lpy
)\y = |_
y
N
Yy
gy == —
By >\E

‘-PBy = 05[1 + OLB'(>\By - 02) + >\By2:|

XBy =
/ 2 2
‘-PBy'*' "PBy - >‘By
Fx
Sk
Y XBy'FpI
XB ‘= XBy
Moy := Wy'fEM
Mpiz == W, -fem
Mory = Fx-w,
Morz = Fx-wy
IVIOFy
AMy == ——
MV
MOFZ
AMz =
M,

Bwy = 1.8 — 0.7-AMy

o Mply
ply -
My

ay = >‘By'(Z'BMV - 4) + (O‘ply_ 1)

Fx

ky:=1- ay

XB'FpI
Bz = 1.8 — 0.7-AMz
Ilelz
M,

Oplz =

a, = XBZ-(Z'BMZ - 4) + (O‘plz_ 1)

Fx
ky=1- -a
z XB'FpI z
Fy M, M,
She = + ky +
XB'FpI Ilely Ilelz

'kz
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Xy =408

gy = 0.434
gy = 0.63

Xay = 0.912

Sk, = 0.187

xg = 0.912

Mpyy = 650-kN-m
Moz = 636.1-kN-m

Mogy = 3.9-kN-m
Mor, = 6.1-kN-m

AMy = 0.024
AMz = 0.025
By = 1.8
iy = 3.967
ky= 0.5

Bz = 1.8
Ol = 2.585
k, = 0.740

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

SON
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