Stiffness Formulation of Truss analysis:
forces and deflections

Fundamental Unknowns
are Nodal (joint) Displacements

Elastic rods are linear springs




Example

Method of Joints:
> Fey =Fac N2 +Pcosg=0
> e, =—Fac —Fac N2 +Psing=0

Fpc =P(sing+cosg), Fye =—P2cos ¢

Stiffness Matrix

Deflectionin AC ~ Oac = uy

EA
Force in AC Fic =— u,
Lo
1
Deflectionin BC ~ Ogc = ﬁ(uy —ux)
i : EA
Force in BC: Foc = Z(uy —Ux)

Matrix Equation: EA 1 -1 u P cos¢
2\/§Li—l 1+2\/§MUJ{P8in¢}
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> restart;with(linalg): :1

> K:=(EA/L/2/sqrt (2)) *matrix ([[1,-1],[-1,2*sqrt(2)+1]1]);
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> Pv:=vector ([P*cos (phi) ,P*sin(phi)]) ;

Py =[P cos(), Psin()]
> u:=linsolve (K,PV) ;

_{Pz (sin() + cos(0) + 242 cos(§)) P L (sin(o)+ cos‘((b)):|
v EA ’ EA

> M:=(EA/L) *matrix ([[0,1],[-1/2,1/211);
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> forces:=multiply(M,u) ;

1 1
Jorces = [P (sm( )+ cos(d)), =r (= ¢) +cos(p)+2 wﬁ cos(P)) + 5P (sm(d)—+ co,x:(dy))}
> simplify (forces) ;

[P (sm()+cos()), —P \/? cos(d)]
[>
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