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Derive the formula for the deflection of the truss (Fig. 1) as a function of the
number of panels. Earlier this problem was solved for plane trusses in [1 - 8] and spa-

tial [9 - 14].

Fig. 1. Truss at n=2
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The formula for the deflection of the truss will find in the system Maple, using
the method of cutting out nodes to determine the stresses in the bars and the formula

m=3
of Maxwell - Mohr A= ZSI.SI.ZI. / (EF) to calculate the offset. Here EF is the stiffness of
i=1
the rods (same for entire truss), S; - the forces in the rods from the action of external
loads P, S;N; - the forces in the rods from the action of a unit vertical force applied at

the middle node of the lower belt, [; - the lengths of the rods. Summation is conducted
on the deformable member. In this structure, with n panels in half span, the number of
terminals, including the reference, is equal to m=6n+5. The summation is done only on
the deformable member (rigid support taken). To calculate the stresses in the bars we
use the algorithm [15] implemented in Maple system. Data entry into the program be-
gins with inputting the coordinates of the nodes in the truss. The origin is placed at the
left support. Here's the code

forito 2*n+1 do x[i]:=2*a*i-2*a: y[i]:=0:

x[i+2*n+1]:=2*a*i-2*a: y[i+2*n+1]:=b+c: od:

forito 2*n do x[i+4*n+2]:=2*a*i-a: y[i+4*n+2]:=c: od:

The structure of the lattice we define special vectors indicating numbers of
hinges at the ends of the rods. Stands are introduced by vectors

forito 2*n+1 do N[i+2*n]:=[i,i+1+2*n]; od:

The upper belt and braces have the following view

forito 2*n do

N[i]:=[i+2*n+1,i+2*n+2]; N[i+4*n+1]:=[i,i+4*n+2];

N[i+6*n+1]:=[i+1,i+4*n+2];N[i+8*n+1]:=[i+2*n+1,i+4*n+2];

N[i+10*n+1]:=[i+2*n+2,i+4*n+2];

od:

In the odd row of the matrix of equilibrium equations of nodes are introduced
guiding cosines of the effort on the horizontal axis, in even - vertical. Solution is found
in the symbolical form. The results from the two types of loads (main and unit) substi-
tute in the formula of Maxwell - Mohr.

Fig. 2. The deflection, L=20m
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Analyzing a series of solutions for trusses with different number of panels will
receive a sequence of coefficients, for which the methods of Maple will find the com-
mon members, the coefficients of the desired formula. Consider a special case, b=c. Ob-

tained the following expression: EFA =P(Ana3 +Bnb3 +an3)/b2, where a=L/22n)

f? =a* +b* and coefficient 4, =n(4n*> -1)/3, B, =1—-4n(1+n*)/3, C, = n2n*> +1)/3

The dependence of the deflection, referred to EF/(PL), the number of panels at
L=an=20 m is given in figure 2. [t is interesting to note self-intersection curves, which
demonstrates the ambiguity of the decision. At different heights farm deflection may
be the same as for the number of panels. A more complicated induction on two param-
eters is applied in [16-18]. In [19-20], the related works on the application of the
method of induction in the derivation of the analytical dependencies in the flat trusses.
The described algorithm can be used in optimization problems [21].
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