Mikko.Pietild Assignment.5 Calculations

F:=(2-1900 kg-g)+18 kg-g=37.442 kN

L.1:=2.400 m h:=120 mm

L.2:=1.700 m t:=15 mm b:=120 mm
L.3:=L.1-tan(50 deg)=2.86 m O yietd =355 MPa

L.3:=2.860 m

E:=190 GPa max.deflection L.3.0.2%=5.72 mm
Safety:=2

15.911634183281139996 - kKN
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Beam.weight := 38.86 k_g
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Beam.weight-g=0.381 —+«kN

m
kN
q:=0.381 —
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F.L2* (3.L3 .L.3* By-.L.3* solve , B
By:= . _n|4 _oY =0 Y, 0.4086225 - kNN + 15.911634183281139996 - kN = 16.32 kN
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pi=t [ BY[ [
cos (50 deg)
Bz:=B-sin(50 deg)=19.45 kN

=25.39 kN

L.
M.A::—F-L.Q—q-L.?)-T3+By-L.3:—18.533 kKN -m
Ay:=F+q-L.3—By=22.211 kN
Ax:=Bxr=19.45 kN

o= £ —3.087 MPa
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T bending = f-: 102.007 MPa
z O'yield—Sa_fety-O'bendmgz 150.987 MPa
v(:v):: if 0m<zr<L.2
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F 2 3 3 q 2| 2 3 4 By 2 3
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N Lz — b 1) ) (6.03% . —4-03.2" +2')—— DY (3.53.2% — 2
f(z): T (3L.2 2’ -2’ +(z—L.2) )+ 5 72 (6-L.3%2* —4-L.3-2° +2*) By (3.-L.3.2% —z*)
d 3 A 11
9(z):=—=Ff(z) assume , solve ,x 4,024 - 103 Hl.4214- 10 "
dz (z)=0 ?=| 1.685.10° —1.421i-107"" | m
—1.256+10° +1.221i-10""
x:=0,0.001 m..L.3
Taimum = 1.685+10° mm
V(T pnagimum) = 4-214 mm mazx.deflection
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Buckling
2.046.7° -E-1,
] L.3’

cr’

=(5.113-10%) kN P..—Bz=(5.094:10%) kN

Shear.stresses

h
v,:=0,0.01 mm..;

Q(y1) = ifOSyls(g—t)

b-t-(ﬁ—i)+ te(h® —4-het+t* —4.y,%)
8

h h
if | ——t|<y;<—
h
.| 2 Yi|*|yit+ 2|
p |7 ! 2
1.1.10%
1-10°4
9.10%4
8-10%4
7.10*4
6-10"4
5:10%4 Q<y1> <mm3>

4.10*4

3.10%4

2.10%4

1-10*4

A\

0O 6 12 18 24 30 36 12 18 54 60




Welding t,:=8 mm
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T =Tay (g—t) =11.873 MPa
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Tmiddle *= =14.899 MPa
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Vonmises Compression
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O mazimum ‘= O-Vmcompression 5 =105.094 MPa



Vonmases Tenston

OVmTension <y1> = \/<Ubending <y1> = U:r)
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OVmTension (g — t) =76.243 MPa

h
O VimTension (5) =98.919 MPa

+2=144.812 MPa
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ShearForce.and.Moment.Diagrams

2:=0,0.01 m..L.3

V(z)=|if 0 m<z<L.2
Ay—q-z

if L.2<z<L.3
Ay—q-z—F

if L.3=z
Ay—q-z—F+ By
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M.A+Ay-z—q—'22——F-(z—L.2)
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