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Zorlama: Eksenel kuvvet ve yatay tek kuvvet

Bilinen degerler:

. Malzeme := "S235"  f,:= 235-MPa E := 210000-MPa
Hy | = 1.1 hg :=4-m
Kesit 0 F,:= 700-kN
S | | fy
= | Emniyetli akma mukavemeti  fgy = —  fgy = 213.6-MPa
! M
Kesit 1
= Is(x) \ Kabul: Egrinin sekli parabol Hy == 60-kN
S ‘ Yatay ylik y yéniinde oldugundan
| | hesaplar z eksenine gére yapilir.
Kesit II ‘ Kesit 0, iist 0 m:
Z
v by:= 320-mm hg:= 320-mm t:= 10-mm bg:= 10-mm
b
= Yo = O.5~(b0+t)—bg Yo= 155-mm
Z
3 3
‘ Jyo=2- + 2. + 2-t-hy-yo Jy0=208.4-10"-mm
12 12
- y - - y
= | o < 2'JZO 3 3
W0 = W, = 1302.7-10"-mm
b, bo
2
Ag:= 2:t-(bg + ho) Ag = 12800-mm
Z
- b Edy = E-Jyp Ed,o = 43.8-MN-m>
Kesit 11 ky:=1.5 by == kyi-bg b, = 480-mm hy = kyi-hg h, = 480-mm
Faktorler by, Kyp — 1 4
kllb = kllb = 1.50000 kb = kb =0.125m kbx =1+ kb~X
bo hs
hyy Kijih — 1 1
kllh = — kllh = 1.50000 kh = kh =0.125m khx =1+ kh~X
ho hS
Y= O.5~(b0+t)—bg Yo= 155-mm
3 3
2t o [0.5:(by + 1) - b]” Ja1 = 714.6:10%-mm*
= + 2. + 2-t-hy| 0.5-(by + t) — = .6 -mm
zll 12 12 I} I} (o] zll
2-d 3 3
Wa = 5 W, = 2977.3-10° -mm
I}
2
Ay = 2-t-(by + hy) Ay = 19200-mm
Edyy = E-Jy EJyy = 150.1-MN-m?
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x e bagh Eylemsizlik ve karsi koyma momentleri ile alan formiilleri
3 3 3
bo” (1 + kpx)"t  t7ho(1+ kpx) 9
J=2 + 2-t-hg-(1+ kyXx)| 0.5 bg-(1+ kp-x)—t|—Db
” . = o (1 + o) 05 b1+ kox) - - b
2-Joy
W., =
i bo~(1 + kb~x)
Ag=2:t[bg (1 + kpx) + ho:(1+ kyx]]
Cozum: 1. dereceli hesaplama kuralina gore
MOZ = Hy'hS
Q=1
- —= 7 Mo, = 240-kN-m
Mi; = hg
h h
hs
WOy' MOZ'M1Z E dx
+ + ; o
My, Z Z MIL
" z
Hy-hs
WoyZ: i 3 3 ( ) dx
bo™(1+ kpx)“t 7 hg(1+ kyx 9
E-l2 + 2 + 2-t-hg-(1+ kp-x)|0.5:{bg-(1+ kp-x) —t|—Db
| { . = o (1 + o) [05 b1+ kox) - - b
0
Woy = 52.486-mm
Vianelloya gore
Resim §
y Qy=1
= _
IV|01zx = f(X)'Fx
M1z =X
3 h
EJ lineer degil
+ + "s :
- — W1yx = IV|01zx'M1zx' dx
Mo1, M, E-Ja
0
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Resim 6
y 7 Genelde parabol denklemi
2
Mgizx=a-X +b-x+ ¢
MO1zx(X=O) =0 c=0
X
V Mo12x(X=hs) = Fy. Womax
;:D Mg x(x=2.hg) = 0
Eger x=2.hg yerlegtirilirse:
0=(2.Lg)%a+2.Lgb
0=2lga+b b=-2.alg
P + : - 2
= b yi yerlestirelim X = hg
o I I MOIZ 9 9
‘\ : Mg1x=a-X + b-x+c¢ Fywg=a-hg™ + b-hg+ 0
| |
2 2
\| | F,Wo = a-hg” — 2-a-hg
\ |
\ | 2 FX~W0
\ | Fy-wWg = -a-hg a=—
\ I 2
\ | hS
\ |
(.
\ | 2'FX'WO
\\ : b=_2.a.hS b=-
v hs
\\I
l F ‘Wo 2-F ‘Wo
: ! x e bagli moment dagilim1 Moy = —— Y2 _ X7
h 2 hg
S
M E x2 2-Xx
01zx = FxWoy'| — + ——
h32 hg
~hg
E x2 2-x
xWoyx'| — + —— X
2 h
hg S g
Wayx = X
bo>(1+ kpx)> it ohg(1+ kpex) )
2-E. + + t-hg-(1 + kn-x)| 0.5:{bg-(1 + kp-X) — t| — b
— — o {1+ k) [0.8 oo 1+ kox) - - b
Y0
~hg
x3 2~x2
2" hg
hg S
Wieyx = dx
bo>(1+ kpx)> it £ohg(1+ kyx) )
2-E. + + t-hg-(1 + kn-x):[0.5-{ bg-(1 + kp-X) — t| — b
. — o {1+ k) [0.8 oo (1 + k%) - - ]
Y0
10" °
Fx-Woyx = sabit integralin digina alalim ve integralin degeri: Wiyx = 139-———
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Kritik burkulma kuvveti

Wyox := Woy + Fx~w0y~w1yx

Eger FX=Fkr ; Wymax= Woyx V€ Wzmax= Wozx ise:

Wymax = Fx'Wny'W1yx 1= Fkry'Wyx

1
Fioi= — Fie = 7196k

W1 yX

Sonug: Cubukta burkulma tehlikesi yoktur.

Kesit Il de mukavemet hesabi:

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

Moment kontrolii:

Kesit Il de toplam Moment
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, Jai
2= | —
‘ Ay
EJZ” T
Lgy =
Fkr
N E
E =T —
fy
Lgi
74 | EE
11
N Al
Bzl : ~
. W
elll ==
Al
Foin = Ay-fem
ag = 0.34 Kaynakli kutular her eksende.

Winax = kelll'o‘B'(szll - 0-2)

2
05|:1 + OLB'(>\BZ|| - 02) + >\BZ|| :|

PBzll =
1
XBzll ==
2 2
©Bzll + | PB2Il — MBI
Fx

S —

‘ XBzlt*Fpii

M” = Hy'hS + Fx'Wmax
Moz = Wy -fem

Mpo = FyWmax

22.09.2016

iz =192.9-mm
Lg; = 14.346m
Xg =939

Xy =744
Xgz = 0.792

K = 155.1-mm

Fonr = 4101.8-kN

Wmhax = 31.2-mm

gz = 0.91
XBzIl = 0.729
Sg, = 0.234

M, = 261.84-kN-m
MpIZII =636.1-kN-m

Mpg = 21.8-kN-m
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Mbo
AM < 1 AMIl = " AMIl = 0.083
1
Bzl == 0.66 + 0.44-AMII Bmzn = 0.70
Bmzi-Myy
Smi = Swi = 0.287
Mozl

An:= 0.1
S|| = SFZII + SMII + An S|| = 0.621

Sonucg: Sy degeri 1 den kiiciik oldugundan konstriiksiyon fonksiyonunu yapar.

Kesit | de mukavemet hesabi: x1:=2-m

3 3 3
bo (1 + kyx1)"t  t°-hg(1 + kp-x1
o= 2| — ( :Zb x1) — (1; o) + t-hg:(1 + kn-x1) [0.5 bg-(1 + kpx1) = t] - bg:|2

J1 = 380.5-10%.mm

Wy e e W,y = 1902.7-10°-mm
X b (1 + kpx1) e
A= 2-t[bg:(1 + kpx1) + ho-(1 + kp-x1]] A, = 16000-mm?>

. . Jz1x .
Eylemsizlik radyusu iy = A i = 154.2-mm
[
Euler burkulma boyu Lg = Lg = 10.469m
Akma narinligi Xe = 93.9
- Lgi
Narinlik Nyl = — Xz =67.9
Izl
o T >\zl
Bagintili narinlik XBzl = — Xgz = 0.723
e
i Wz1x
Merkez noktasi mesafesi Keil == A Ket = 118.9-mm
[
Akma kuvveti Fp” = Al'fEM Fp” = 3418.2-kN
Burkulma parametresi ag = 0.34 Kaynakl kutular her eksende.
Burkulma yardimci faktori PRzl = 0.5~[1 + ch-(xBﬂ - 0.2) + >\BZ|2] ppz = 0.85
1
Azaltma faktord XBzl == XBzl = 0.771
2 2
Bzl +4/ PBzI — N8Bzl
Fx
Kuvvetin mukavemet emniyeti Sgy = Sgz = 0.266
XBz1"Fpil

Kesit I de burkulma tehlikesi yoktur.
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Kesit I de moment kontrolii:

F Qy=1
— —_—
Hy
=
Kesit 0
o \
=
h/2 h/2
= y Kesitl JS(X)
N
= | + +
Kesit II - Mo, i 1\_412
x1=2m Mg, = 0.5Hy-hg Mg, = 120-kN-m M, = 0.5-hg
hS hS
2
|(2M M d |r Myfs s 1
W - . o — X W - o —_—
y10x 10z"Vliz N y10x J 2 2 EJZ1X
0 0
hs
2
( Hy~hS2
Wy10x:: | dx1
3 3 3
| bo (1 + kpx1)™t  t7-hg:(1 + kyx1) 9
8-E- + + t-hg-(1 + kn-x1) 0.5 bg-(1 + kp-x1) —t| - b
| - - o1+ k1) [0 1 + k1) - 1 - b
0
Wy10x: 8.576-mm
M1 == Fyx-Wy10x
Q=1
o —_
hs
M| = —
2
~, hS
S h/2
(2 1
& wir= | Mgy-My: dx
J EJz1x
0
+ +
Mio; M,
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hs
(? hS 1
wyy = J Fx'Wy1Ox'7'E dx
Z1X
0
hs
2 Fx'Wy1Ox'hS
e | (14 kpxt) 2t Cohge(1 4+ kyxt) .
by (1+ kp:x1) -t t -hg(1+kpx 2
J 4~E~{ - + - + t-hg-(1 + kn-x1) [0.5:[bg-(1 + kp-x1) = t] - bg] }
0
Devam edersek: Wi1x = 0.429-mm
hs
(? Fx'WI1x'hS
e | (14 kpxt) 2t (1 4+ kxt) .
by (1+ kp-x1) -t t -hg(1+kpx 2
J 4~E~{ - + - + t-hg:(1 + kn-x1) [0.5:[bg-(1 + kp-x1) = t] - bg] }
0
Wiox = 0.021-mm
Toplam sehim Wi = Wyqox + Wiqx + Wi2x w; = 9.026-mm
. Wi1x
eder F.=F\ ve w0, = Wy, veya ofF = =1 kabul edersek:
Wy10x
hs
2 hs
(ko) {1+ ] "
bo-(1 + kp-x1)-t t-{ hg-(1 + kp-x1 2
J 4-E~{ - ; - + tbge (1 + kpxt ) 0.5 (1 + knxt)) + 1] }
0
1
Fei=
E hs
dx1

|
| . + b'X t3 t. o + h'X 3 2
J 4~E~{bo ( 1k2 " + [h (112k il +t.bo.(1+kb.x1)'[0.5'[h0'((1+kh'X1))+tﬂ}

0

Sonug: Cubugun 1. kesiti igin burkulma tehlikesi yoktur.
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Toplam Moment M, = 0.5-H-hg + Fyew, M, = 126.32-kN-m
Mplzl = WZ1X'fEM Mplzl = 406.5-kN-m
M”: = FX'W| M":: 6.3-kN-m
Mg
AM < 1 AMI = V AMI = 0.050
|
By = 0.66 + 0.44.AMI By = 0.68
Bmzi-M,
Sim:= Sim= 0212
Moz
An=0.1

S| = SFZl + SIM + An S| = 0.578

Sonug: Sydegeri 1 den kiiciik oldugundan konstriiksiyon fonksiyonunu yapar.

SON
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