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Example : J u

Consider the space truss shown below. The modulus of

elasticity, E = 1.2 x 108 psi for all elements. Node 1 is
constrained from movement in the y direction.

A = 0,302 in?
A = 0,729 in?
AT = 0187 in?

To simplify the stiffness matrices
for the three elements, we will
express each element in the .
following form:

72.0.0)
Ll-2 2

(0,0, —48) A4 ¢ 1000t

28



Consider element 1: =J3

LV = J(-72)? + (36)* =80.5in

3’ { §) (0, 36, 72)
B, e e L ' ——
805 e
36
Cy = m = 045
c,=0
079 -040 O
A=|-040 020 O
0 0 0

29

Consider element 1:

k_(0.302fn2)(1.2x10°psi) A =2
80.5in -
A 0,302 in?

AR 0,729 in?
A = 0187 in?
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Consider element 2:

19 = \/(—7'2)2 +(36)? +(72)

=—'=_ 0667
108
36
C,=>=033
o 12

— =0.667
108 0.66

045 -0.22
A=1-022 0.1
-0.45 045

-0.45
0.45
0.45

o -solf

Consider element 2:

U ¥s¥ %%

- (0.729in%)(1.2x10°psi)[ 2
108in

The boundary conditions are:

U, =V, =W, =0
i =V =W,=0
U, =V, =w,=0

v, =0

=108in

A™ = 0.302 in?
A = 0.729 in?
A = 0.187 in?

=1

— !b/ )
n IAD 0,36, 72)

AV = 0,302 in?
AR = 0.729 in?
A = 0.187 in®
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Consider element 3: [® = \/(x4 XY + (Ve -V +(z, -2\

[®) = |J(-72)? +(-48)* =86.5in

72
C, = 5oz = 0833
c, =0

48

C,=—=-0.550
86.5

0.69 0 046
A=l 0 0 O
046 0 0.30

Consider element 3:

k

_(0.187in*)(1.2x10° psi)

uvw
11

86.5in

|

A
-2

u v ow
4 4 a

i

0, 36, 72)

A = 0302 in?
A = 0.729 in?
A = 0187 in?

(0, 36, 72)

A = 0302 in?
A = 0,729 in®
A" = 0,187 in?
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Consider element 3:

_(0.187in*)(1.2x10°psi)[ 2 -1 g
86.5in ~A 2

k

P’
JZ: (0, 36, 72)

A = 0302 in?
A = 0,729 in®
A = 0,187 in®

35

Canceling the rows and the columns associated with the
boundary conditions reduces the global stiffness matrix to:

Uy Wy

[ 9,000-2,450
| -2,450 4,450
The global force-displacement equations are:
9,000 -2450(u,| [ ©
2,450 4,450 ||w,| |-1,000
Solving the equation gives:

u, =-0.072in w, =—0.264 in

36



The stress in element 1 is: - G 1 gledl ) yiuis

0
o _1:2x10° ) ~0.264
¢ - —=—[089 045 0 -0.89 045 0 8
0
" = 955 psi 0
The stress in element 2 is: -0.072
0
o = 12*"’ 12x19" 10667 -0.33 -0.667 -0.667 0.33 0.667] ”0264
0
(2) i 4
o7 =1423 psi
The stress in element 3 is: G
0
o= 12"10 1219 1083 0 055 -083 0 -055] '0264
o
o = 2,843 psi 0
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