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To reduce the length of the compressed rods of the upper belt in the introduced
schema of truss an additional terminals are given (Fig. 1). Under load, the truss re-
ceives not only the vertical deflection, which is a standard task [1-12], but the horizon-
tal displacement of the movable support [13] too.

Fig. 1. Truss, n = 2k=6

Derive a formula for this displacement in the truss with an arbitrary number of
panels. To determine force in members of statically determinate truss, use the pro-
gram [14], written in the language of symbolic mathematics Maple. The program uses
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a method of cutting of knots. Data entry into the program begins with the numbering
of the terminals and nodes (Fig. 2).

Fig. 2. Numbers of members and nodes, n=2k=4

Data of the coordinates of the nodes are entered into the program in a loop. Place
origin of coordinates at the left of the movable support. Here's the code

>fori to 2*n+l do x[i]:=(i-1)*a; y[i]:=2*h; od:

>for 1 to n+2 do x[i+2*n+1l]:=(i-1)*2*a-a; y[i+2*n+1]:=h; od:

>for 1 to n+l do x[1i+3*n+3]:=(i-1)*2*a; y[i+3*n+3]:=0; od:

Lattice is sets by special vectors containing the numbers of all the relevant mem-
bers

>for 1 to 2*n do N[i]:=[1i,1i+1];0d:
>for 1 to n do N[i+2*n] :=[3*n+3+1i,i+3*n+4];
> N[i+7*n+4] :=[2*n+2+1i,2*1]; od:
>for 1 to n+l do
>N[i+3*n]:=[2*i-1,i+2*n+1];
>N[i+4*n+1]:=[2*%i-1,i+2*n+2];
>N[1i4+5*n+2] :=[1+3*n+3,1+2*n+2];
]:

>N[i+6*n+3] :=[1+3*n+3,1+2*n+1]; od:

>N[8*n+5] :=[n+1,3*n+k+4]:

The formula for the support offset will be find using the formula of Maxwell-
Mohr

m—3
A=>SSI/(EF)
i=l

Here EF is the stiffness of 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 horizontal force applied at the left support, [; - the lengths of the rods. Summa-
tion is conducted only on the deformable member. The calculation of the number of
trusses with different number of panels have shown that the form of solution does not
depend on k:

EFA=P(Aa’ +C.c +h)/ (ah),

where ¢ =+/a’® + h* - is the length of the braces. The coefficients in this formula
are defined by induction in the system Maple and are as follows
A =1—(=D"+2k, C,=k+(1-(=1)")/2.
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In figure 3 the curves constructed according to the dependences with L=ak=10m.
The notation for the relative deflection A'=AEF / P . Self-intersections of the curves
at certain values of height and number of panels is typical for this solution.

mA'

2 4 6 8 10 12 " k

Fig. 3. The dependence of the displacement of the number of panels

The method of induction was found also the expression for the stress at the most
extended rod in the middle of the bottom belt F, = P(k +k* +(1—(=1)*)/ 4)a/ h. In the

most compressed core of the force has the form
F =—Pk+k>—(1-(=D"/da/h.
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