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BanouHas gpepma c d8ymsi eepmukaAbHbIMU U 08YMS
60K08bIMU 20pU30OHMANbHLIMU 0NOPAMU HAZPYHCEHA
no HUMCHeMY Nosicy. Ycuaus 8 CmepucHsX
onpedeassOMcs AHAAUMUYECKU MemodoM 8bipe3aHUsl
y3408. [Ipozu6 Haxodumcs no popmyse Makcseana-
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npou3eo/bHoe Yucao naHeell. HaiideHnwl peakyuu
onop. [IpusedeHa cxema 803MONHCHBIX CKOpOCMeEli
U3MeHs1eM020 eapuauma epmbvl 0415 4eMHO20 YUCAA
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Girder with two vertical and two horizontal supports
are loaded on the bottom flange. The forces in the
rods are determined analytically using cut nodes.
The deflection is given by the Maxwell-Mohr integral.
By induction the solution is generalized to an
arbitrary number of panels. Found the reactions of
the supports. The scheme of possible speeds of nodes
for even number of panels is presented
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The calculation of the stresses in the bars of the truss usually begins with deter-
mining the reactions of the supports. The exception is the case of externally statically
indeterminate structures [1] when finding the reactions of the supports must deter-
mine the forces in all bars of the truss (Fig. 1).

Perform this calculation in an analytical form using the computer algebra system
Maple. Enter data into the program [2] starts by defining the coordinates of the nodes

(Fig. 2).
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Fig. 1. k=3, n=5
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Fig. 2. The numbering of nodes and rods

The coordinates of the nodes and their connections with the rods set in cycles by
the number of nodes and rods. Just truss with n panels consist of 10n+6 rods and 5n+3
nodes. Obviously, the whole truss is statically defined. However, the kinematic of its im-
mutability from the experience of the calculations depends on the parity of the number
of panels. With an even number n is the determinant of the system of equations becomes
zero. This confirms the kinematic diagram of possible speeds of nodes (Fig. 3).
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Fig. 3. Scheme of possible speeds (n=2)

As aresult, we take n=2k-1, k=1,2,.... The method of induction gives the following
result

Adh | h+Cc+Hh (h+h) + fh+Ma +K fh/h+B,f

EFA, =P 2
2y +hy)

where the coefficients:
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A =4k(1—k)—2(—1)*(8k> + 10k +12k* +3) /3 -2,
C, =14k -2)+4k(k—-1)+2, H, =4k -3, K, =-2(-1)) 2k -1),
M, =2(-1)"(8k> —=12k* +10k = 3) / 3+ 4k(10k> = 20k* +17k - 7) / 3+ 2,

B, =4k(k—1)+1, f=+la*+h}, c=\a* +h}, n=2k—1, L=2an.

The result generalize the solution [1] for the case of different heights 4, /,. This
allows to choose the optimal size at a constant altitude truss. The figure 4 shows that
for smaller %, the curve more smooth, and the results A'=AEF /(PL) alternate de-

pending on the parity of k.
Simultaneously with forcess in rods was found and the reactions of the supports.

The reaction of the vertical supports is obvious S,,, =(2n—1)P /2. The values of the
reactions the horizontal lateral supports are independent of the number of panels n
and height %,: S, . =Pa/(2h).

Earlier, the induction method was used in problems on the deflection of planar
[3-12] and spatial [13] trusses. In [14] provides an overview of the analytical solutions
obtained using program [2]. In [1] the problem is solved for the case of 4 = A,.
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Fig.4. a=L/(2n), L=40m

The degeneration of the system of equilibrium equations for a truss with an odd
number of panels was noted also in [7] and also confirmed by the corresponding kin-
ematic scheme. The case of the kinematic variability of the spatial truss (axisymmetric
dome) found for even number of terminals of the circuit in [15].
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