
8 ft. 

8 ft. 

24 ft. 

Y

X

Z

6 ft. 6 ft. 6 ft. 6 ft. 

50 kip

100 kip

1 2

34

1 2

34

5

E = 10e3 ksi ; A = 8.4 in  for all members2

adz

- ¥ "

tf ?
"

Space Truss Example



I
.

Label structure : joints ,
members

,
axes ( local lglobal )

,
DOES

,
reactions

2
.

Create structural force  vector { P } 3×1

{ !
,

} -

- 17g:} Kip

3
.

Determine local Ck ] and transformation  matrix [ T ]

Ck ] =

Ef f.
, I )

e

*
/

"

b

CTI : fcosoox 

coosox a

802
co ? also

,
coosa )

L ?

VGe-xi.tt#-Y.5+Cz..zbTtLxztLyz

¥
L

Lx Ly Lz

I EAI coso-x-o.es#cosO-2-
① 312 in

,
269.23 Him 6/26 24/26 - 8/26

D2 336 in
.

250.00
-  I 428 24/28 - 8128

D3 312 in . 269.23
- 6/26 24/26 8/26

④ 336 in .
250.00

' 428 24/28 8/28



Compute global [ k ] = IT ]
"

Ck ] ( t )

4
.

Assemble [ S ]
using code #  method

"

③ 10 11 12 I 2 3

143 13 14 15 I 2 3

a b C I 2 3

a

we :f¥÷i÷i¥:÷¥÷÷¥÷¥÷::¥÷:÷÷¥:÷i÷÷÷÷¥÷t
3

-

I 2 3

c. :÷¥÷÷i¥÷÷i÷÷÷:L :

5
.

Solve { p } = [ s ] { d }

{d3=CsI" Ep } Ed } -

- { ÷!

.is?IioI
.

} in
.



Post - Processing
6

. Compute global member  end forces

{ F } = I K ] { x }
use  compatibility to  determine { x } from { d }

^ Fs

{ " }
" "

-

-

18
? ) pin support

I "

O Fz FGIf! ) € global
- F

ds /
Fa

H
'

H
:S:S

.

:L
¥3

'

-

-

fi
:;

:L
¥3 "

. f : I
7.  41 Kip 0.92 25.92 15.74Isis:S Ii:L Ii:::S I :÷:S

- 7.41 - 0.92 - 25.92 - 15.74

7
. Calculate  axial bar forces { Q } = ( T ) { F } 313/213 truss : report Qz/Qz

+  sign tension ( T )
,

.

sign  compression ( C )
* *

Can  also use Pythagorean theorem
,

e. g .
Q

,

= Fi¥
,

however
,

Q ,→-
→ Q2

direction C s ) harder to  determine for tension / compression local

ID QI .

-

24.085 Kip C T ) Oa
'

= 2.867 Ksi Gamal =

to  "

Tareq A -

- 8.4 in ?

③ Qi = 3.2289 k ( T ) Oa
'

=

0.384 Ksi

13T Q ? = - 84.248 k CC ) Oa
'

=
- 10.03 Ksi

*

compare  applied stress to

④ Qi '  
= -55.104 K ( c ) Oa " = - 6.56 Ksi material strength



8
.

Determine  support  reactions from joint  equilibrium

joint ①

! E
'

R . #
- "

125

I Fx
-

 - O Ry = F
,

'
=

 - 5.56 K  .

"

.

5.56k ← C- X )

Etty -
- O Rs  = E

'  
=  -22.23k  

.

.

.
22.23k K ( - Y )

Etz -

- O Rs = E
'

= 7.41 K  .

'

.
7.41 k L ( t 2)

Similarly for  other reactions at supports / joints

② ③ ④
R >

= 1.38 Rio =
 - 19.44 Riz = 23.62

Roo =  . 2.77 Ry = 77.77 Ray = 47.23

Rg = 0.92 Riz = 25.92 Ris  = 15.74

*

Can  check  overall equilibrium  of  structure to  verify
correct  solution has been  obtained




