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Trusses
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Types of simple Plane truss

@ Trusses are 2D or 3D ensemble of bars.
@ The main load transfer mechanism of these bars is axial force as the hinge connection at
nodes prevent generation and transfer of moments.

@ Although in bar elements we could have body force, in trusses we do not apply any type
of load between the nodes (except the weight of bars themselves which may be neglected
in many applications).

@ Generally, top and bottom bars carry the moments and middle diagonal and vertical bars
carry shear forces if we think of truss as a big bar.
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Truss element /two different coordinate systems
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@ As before T := Ty = Trr and in this case is given by,
T= [0 . Ji ”} (393)
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@ Accordingly, from K = TTKT we obtain,

|

—C1 82
@ Finally the axial tensile force in the bar, which is the second line of kT ;;; = kT is

(compare to one global coordinate in (387)):
[1 \E/L(=c1Uy — 51Uz + e2Ua + s2U4) [ (395)
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Figure 2: 3 dof truss with an angled support
1
N= 2 o> X 2 -
Y\Qé R

ExampIS%JQ \éw& .0 (\%
%)go\f'\ i)o”om )’\y&,l ’\o nvm\sﬂ/ Aeg_g

N . /L.

ME517 Page 5



T i X < \vYZj VLO’) Y L{i j v
y\l : (V6,0 SRQQO\\W\;\ S;“m-ﬂ
Ny > <O9‘m’) N Qo Vo Q«\é,

Na (O/\”6> _ Ug

~
ovit A e - o\ b
1 €3
" J,\
\ O - —4%

Nz

2 h<

£
\
L) LEM T
: . - ; : 22
Wo ) EM s g S V\Yﬂ A{\PSN
/\I\\( O?-I—l\..-;

M%: {?—/3%9131\\ GO obe W st

lm\bme»\\7

e e‘qojﬂ‘oo Lo, 628 L, 03l MWU] 2,5,3)
b 608 Lo T .2 om0 AL{T 00

¢ 08t le o (16) k- Tvl Mgl fx 3

Truss Example

@ Table below summarizes parameters for each element:

L= 0 c s M;

e1 2.8 90° 0 1 1 3 2 3

tan—1(3) | 0.8 0.6 T D T
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