1d.

u =) ax',n=1 (linear) U =a,+ax
i=0

@x=0, UX =U, a,=u,

_ u,—u _
@x=L,u =u, a = 31 U =u +

X L
sz(l—%jul+[%ju3
Similarly:
_ X X
uyz{l—zju2+(z]u4

u N 0 N 0

w =N J{u} SN 2

<
o
=
o
=

o o | o[

SERE IR

dx K

[k]FEM = _‘[BTEBdV




*Note: to save space 2x2 [k] derived for uniaxial element; planar truss element has same
terms embedded in 4x4 matrix padded with zeros

1 11
L 11 L El 1 -1 |f
(k] =] _1 2 lEdV=E [[aadx== [Adx
|1 L L 1 1 [ -1 1 J3
L o

EA EA
A(x)zA,,(l—i) (k] =——pf 71 1 log721 20 1
2L ee 20In(05) 1 -1 L] -1 1

)L 1 1 _El 1 -1 |
G e O
L

n
- _ i _ : - _ 2
u = Zaix , h=2 (quadratic) u=a,+ax+ax
2c¢. i=0
u,—u
a=-2—1 . . ..
1 2L **Note: prescribed constant satisfies boundary conditions

@x=0, UX:u1 a =u



@x=L,u =u, 2T o
u —u u —u x x° 2
7 =u, +| e L A e T e
" 1[2LJ (zﬁ] " ( 2L sz]l (ZL 2sz2
2 2 1 x 1 x
N]o| X X x X pl=| _L_x 1. x
[ ] { 2L 21> 2L 2I* [ ] 2L I 2L [*
1 x
oL I 1 x 1 x El 1 -1 1t 2 L
[k] ' :I —— - —4Z GEdV=— J- x>+ XL+— A(x)dx
quadratic " i+i 2L LZ 2L LZ L -1 1 1o 4
2L I*
L
EA _ L 2 EA _ 4 3 2 2
— 4b 1 1 Jx2+XL+L— 1_1 = 4b 1 1 —X—+X—+7XL+£
L -1 1 | 4 2L L -1 1 . 8L 6 16 4

***Note: converges from a stiffer solution (0.75 tincar t0 0.729 quadratic t0 0.721 exact)



