Deflection of a Beam (both clamping points are firmly clamped):

Given:
F:=16 kN E:=2.1:10° Nemm™ 1:=103 cm"'® W,:=25.8 cm’ a:=260 mm b:=540 mm

l:=a+b=800 mm Nm:=1N-m kENm:=1kN-m F:=16 kN
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F,:=F L‘“‘;b):12028.5 N F,:=F. 1—Latb) =3971.5 N
(a+b) (a+b)
b’ a’
M,=F-a _=1895.4 Nm M,:=F-b —=912.6 Nm
(a+b) (a+b)
My(z)=M,—F,-z  left Moment M,,(z)=M,—F,-(l—x) right Moment
of bending of bending
at sektion a there is: —F,-a+M,=—M,+F,-b (I)
" 1
Y (m):—E-Mb(m) F=F,+F, (II)
—Fa'a+Ma=_Mb+<F_Fa> b Equation (I) in (IT)
Mb=a'Fa—Ma+b-<F—Fa>
Solving the deflection:
3l
g2 w(a)=yi(a) y(1)=0mm
y1(0 mm)=0 mm y,'(0 mm)=0 %
i 1
8 y(e) = (M, Ty (1-2))
, 1 § w@=—g0h-h
Y1 ( )=_E'<Ma_Fa m> §_
% y,:=odesolve (y, (z),1)
y, :=odesolve (y, () ,a) 3
o




Diagrams of deflection, Bending Moment and shear Force :

y(a:):: if0<x<a

e . 14 . .
Hy1 (z) My (z):=—y"(z)-E-I .
= —
. x:=450 mm
if a<x<l , Tl
Hi‘/ (z) Fale) =My (z) 3
2 () =
{ vi)=0
r:=0,1 mm..l T, =340.426 MM Y0, =Y (Tyay) =—0.149 mm E Tymaq = find (z)
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