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Lattice of the beam statically determinate truss with
two side horizontal and the two vertical support rods
has the vertical struts. By induction the formulas for
deformations of the truss and efforts in extremely
compressed and stretched rods for an arbitrary
number of panels are obtained. The case of
kinematic variability of the truss with even number
of panels is discovered and proved
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Truss (Fig. 1) is externally statically indeterminate. For finding the reactions of
its four pillars it is necessary to make the equations of equilibrium of all its nodes [1,
2]. If a small number of panels it is possible to perform, but in the General case the
solution of this problem it is time-consuming.

Induction method, developed in [3-12] for the analysis of the deflection of flat
trusses and in [13-14] spatial ones allows to obtain analytical solution to such prob-
lems, regardless of their external redundancies. Let us apply the algorithm [15] of cal-
culating the stresses in the bars of the truss to find the displacement of the support

and deflection of the truss.
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Fig. 1. Truss, k=3, n=2k-1=5

The corresponding program is written in the language of symbolic mathematics
Maple. Solution begin by entering the coordinates of the nodes. We give the fragment
program for this truss:

>forito 2*n+1 do

x[i]:=a*i-a: y[i]:=0:

x[i+2*n+1]:=a*i-a: y[i+2*n+1]:=2%*h:

od:

> foriton+1do

x[i+4*n+2]:=2*a*i-2*a: y[i+4*n+2]:=h:

> od:

The order of connection of rods and nodes is set by special vectors with the num-
bers of the member ends. For belts these vectors have the form

> forito 2*ndo

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

> od:

During computing the efforts it is shown that with an even number of panels
determinant of the system is zero, which indicates the kinematic variability of the
truss. When n=2, the scheme of possible speeds is shown in Fig. 2.

[ J
C
Fig. 2. The variable truss n=2. Scheme of possible speeds
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m—4

The deflection calculated by the formula of Maxwell - Mohr A = ZSiSili / (EF),

i=1
where S, - the forces in the rods of the truss from the action of external loads,
s, — stress from the action of a unit horizontal load applied to the movable support, /,
- the lengths of the rods EF - their stiffness, m=10n+6, the number of rods. Four anchor
rod is assumed to be rigid. Consistent calculation of truss 1, 2, 3 ... 10 panels shows that
the formula for the offset is one and the same form EFA = PA,{a2 / h, where the coeffi-

cient
A, =D k=217 + (-1 + 2k -1) / 4.
Similarly, we can find the deflection of the truss from the action of a uniform load

3 3 3
on the bottom flange (Fig. 3): A= PA"a +ZZ}}'Zh2+ Cie ,where ¢ =+/a’ + 4 and the co-

efficients have the form 4, =2k(5k* —10k*> +7k-2)/3, H, =4k -3, C, =2k(k -1).

Fig. 3. Uniform load

To obtain a coefficient 4 itis required to find the General term of the sequence

0,16,128,496,1360,3040,5936,10528,17376,27120. To do this, operators of Maple
were received and solved the recurrence equation of the fifth order
A, =54, ,—-104, ,+104, ,—54, ,+ 4, ;. For other coefficients, the equation was sim-
pler:H, =2H, -H, ,,C,=3C,,-3C, ,+C, ..

At the same time you can find reactions of supports from the action of a uniform

load. The efforts in the vertical supports, obtained by the method of induction have the
form R, =(4k —3)P /2. Efforts in the horizontal (lateral) hinges does not depend on

the number of panels: R, = Pa/(2h).
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