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Truss, shown in figure 1, have not a horizontal spacer reactions and can only
conditionally be treated to an arched truss. Consider the load on the upper zone of the
truss. The forces in the rods we find using cut nodes in an analytical form by the pro-
gram [1] written in the language of computer mathematics Maple.

The deflection is determined by the formula of Maxwell - Mohr A =P

& Ss

b

o EF

where EF is the stiffness of the rods (the same in this formulation), S, - the forces in
the rods from the action of external loads, s, the forces in the rods from the action of a
unit vertical force at Midspan, /. - the length of the rods. In this structure, panels with
n number of terminals, including the reference, is equal to m=12n+4.
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Fig. 1. Truss, n=3

The summation is done only on the deformable rods (supports are assumed to
be rigid). From the analysis of a series of solutions for trusses with different numbers
of panels were obtained of a sequence of coefficients, for which the methods of com-
puter algebra system Maple was found common members, the coefficients of the de-
sired formula. Used operators rgf_findrecur and rsolve. Obtained the following ex-
pression:

A=P(Aa’ + Bb® + Cc*) / (12EFb?),

where ¢ =+a” +b* . The coefficients are found by induction from the analysis of
the sequence of the twelve trusses:

A=(5n" +10n+6)(n +1) , B=n(n-1)(5n" +Tn—4) ,
C=(n+1)(5n" +3n*> =2n+6).

Curves of the dimensionless deflection to the number of panels n, if L=40 m,
a=L/(2n) given in Fig. 2. It is assumed that the total load on the truss is fixed:

P'=2n+DP pe dependence on the number of panels has minimum and strongly
depends on the height b.
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Fig. 2. The dependence of the deflection of the number of panels



- ISSN 2411-7609 - Science Almanac -

- http://ucom.ru/na

-

HayuHblit anbmaHax - 2017 - N 2-3(28) | duzuKo-Mamemamuyeckue HayKu 270

The analytical form of the obtained solution allows us to trace the asymptotic
behavior of the dependence of deflection from the number of panels. The calculated

o limA'/nS:Sb/(12L)
limit n— )

Similar studies and the derivation of the formula for deflection under the pro-
gram [1] provides for flat trusses in [2-12]. In [13-15] in the derivation of analytical
expressions for influence lines were applied to a more complex method of induction
on two parameters. In [16-19] obtained solutions for space trusses. The applied algo-
rithm can be used in more complex problems of optimization of trusses [20]. In [21]
gives the derivation of the deflection of the considered truss under load on the bottom
belt.
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