statical analysis of a simple truss
(a very first example)
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static determinacy discussion

P =10kN
H=4KkN J7
§>
3m
— o 1 2
Rux TRly TRZ
| 4m | 4m |

Unknowns: 3 reactions + 3 internal forces = 6

Equations : 3 joints X 2 equations /joint = 6

necessary but not sufficient condition !l 1




‘canonical’ statically determinate trusses

STATICALLY DETERMINATE
(3 +3 =6 UNKNOWN EXTERNAL/INTERNAL FORCEYS)
(3 x2 =6 EQUILIBRIUM EQUATIONS)

/! + 2 BARS (2 UNKNOWN INTERNAL FORCEYS)

+ 1 JOINT (2 EQUILIBRIUM EQUATIONS)

YAVAVAVAN
INANANZIN

14




‘external’ forces equilibrium:
applied forces — reaction forces

H =4 kN $P:10KN
T =
3m
—} 1 o 2
Rix TRly &ﬁ TR2
——4m | 4m ——

SF, =0 : |Ry, = —4kN
>Fy=0: —10+ Ry, + R> =0 : Ry, + Ry = 10kN
>Mp=0:10-4-4-3 - Ry,-8=0

Ry, = 3,5kN
R> = 6,5kN 15




applied and reaction forces equilibrium

H = 4 kN $P:10kN
T =
3m
h— 1 2
(-) 4 kN T3,5 kN T6,5 kN
——— 4m | Am —+—

g
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‘internal’ equilibrium — axial forces

P=10kN
<

Np (-) 4 kN
A TFy;=0: -4+ Npjcosa+ Ny =0

" ¥F,=0: 3,54 Npjsina=0
()4 k|N -y Np1 = —5,833kN Np,= () 5,833 kN

T Nt Ny = 8,667kN
3,5 kN N,= 8,667 kN
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joints equilibrium— axial forces

H=4KkN

#> o

P =10 kN
<

NP2 B
K ! >Fr,=0: —Npocosa — Np =20 Np,=(-) 10,833 kN
\ >F,=0: 6,5+ Npysina =0 6,5 kN
<_ - Np> = —10,833kN
N 2 T Nr =  8,667kN 1%
6,5 KN N, = 8,667 kN
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‘internal’ equilibrium — ‘internal forces’

P=10kN
\\
o
3m
SE]=D
(-) 4 kN T3,5 KN T6,5 kN 4 kN
———4m | 4m ——— A
s
/¢/}\|P1: (-) 5,333 kN
P =10 kN > Fy =0 :4— Npjcosa~+ Nppcosaa =0 %\\ 10 kN
H=4kN L >F;=0: —10 — Npy sina = 0 — Npp sina = 0 N
N
% Np; = —5,833kN Ip,= (-) 10,333 kﬁ\\%
W N Npy = —10,833kN N\
NF,l NP2
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equilibrium — reactions and axial forces
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