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August 29, 2024
Matrix Displacement Method
Uniaxial Structures
Part IV - Fixed End Forces
              Non-prismatic Bar
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Non - prismatic Bar

,
L ,

@ Acx ) O= EE O =P£h÷ E =  DUI ttx  =
 axial deformation

E dx

1- x

defy =P# tt×=fPc×)dx
EACH EACH

,
homogeneous
linear  elastic ( Hooke 's Law )

2  Dot  uniaxial element
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from 1st B.C
.

C = 1.0 In ( i ) = O

2nd B.C
.

0 = KI In ( 1- ra ) + 1.0

Eabra

*

solve for K
, ,

=
- E Abra

LIT

from  equilibrium 2- Fx = 0 k , ,
tkz ,

= 0
.

'

.

Kz
,

= Eabra

LIT

similarly column 2 of the  stiffness  matrix ( µz= 1.0
,

µ
,

= 0 )
can be  derived to  obtain

[ K ] =

E Abra Exact stiffness  matrix

Era [ Y
-

l ] for linearly tapered ( area )
bar element

where ra = Ab.ATAb
Finite - Element

IIIIIIIIIII:HIIiIIII::÷I :
a→ "

Approximate  solutions  can Closer  approximations by
be  obtained by using multiple subdividing into  more

prismatic bar  elements elements ( h - refinement )




