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A truss with a straight upper belt with panels of
triangular shape, consisting of rods joined at five to
one node on the bottom of the truss loaded by a
concentrated force. Displays an accurate dependence
of the deflection of the panels. The formulas for
forces in the most loaded rods are obtained
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Trusses that have a periodic structure can be designed for stiffness in analytical
form for arbitrary number of cells frequency [1-5]. Among these trusses (generally
rare) the truss in figure 1. The truss is formed by rods with a length of a horizontal belt,

and the front height h and the gusset (inclined rods) in length ¢=+/a®+h*> and

d =\4a® + h* . We find the dependence of the deflection of the truss from the number
of panels n. Consider the case of loading a concentrated force P truss with an odd num-
ber of panels n=2k-1. The formula of Maxwell-Mohr to determine the deflection at
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m=3
Midspan when it is simplified: EFA = PZ Sl.zll. . Here EF is the stiffness of the rods, S,
i=1
- the forces in the rods from a single force, /,-the length of rods, m=8n+4 number of
rods, including the three support bar, taken hard.
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Fig. 1. Truss, k=2, n=3

The forces in the rods will determine by the method of cut-node and program
[6] written in the language of symbolic mathematics Maple. A separate decision with
different k generalize by induction. To do this, note first that for any k, the result re-
mains the same

Aka3 + Dkd3 + Ckc3 + Hkh3
4h*L '
change only the coefficients. Having received the calculation results for individ-
ual trusses the sequence of coefficients, we apply the operator rgf_findrecur from the
genfunc package of Maple that returns a recurrence equation for the General term of
the sequence. For example, obtaining the sequence of coefficients 0, 50, 220, 582, 1208,

2170, 3540, 5390, 7792, 10818 of ¢, we have the following equation for C,
C, =4C,_ —6C,_, +4C,_5;—C;_,.

The solution of this equation with initial data C, =0, ...,C5 =1208 gives the op-

erator rsolve: D, =12k*(k —1) + 2k —1. Similarly we get the other coefficients:
A, =108k*(k 1) +18k =2, C, =12k*(k—1)+2k -2, H, = 4.

A graph of deflection from the number of panels (Fig. 2) in the condition of con-
stancy of the length of the span a = L(3n+1) shows that the solution for the dimen-
sionless quantities A'=AEF /(PL) has some peculiarities.

With the increase in the number of panels the deflection is growing, but growing
so that different heights truss h it turns out that the deflection is the same for some
number k. Besides having an analytical form of the solution, it is possible to identify
the cubic growth pattern of deflection "at infinity":

lim AV k> =6h/L.

k—o0

EFA=P
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Fig. 2. The dependence of the deflection of the number
of beams at various heights h

To assess the stability and strength of the truss it is needs to know the stress in
the most compressed and stretched elements of the construction. Most compressed
the rod is not in the middle of the upper belt, and a neighboring element (Fig. 1). We
have the following expression §_, =—P(6k —5)a/ h. The stretched rod is also unclear.

Turns out it's a side brace middle panel: S, = P(3k —2)d /(2h). Similar patterns of

trusses studied using the same approach in [7-18].
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