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Pacuer nporu6a 1ekopaTuBHOI pemieTKH (pepMbl C MPOU3BOJIbHBIM YHCJIOM
naHeJied Mo AefiCTBHEM HATPY3KH B CepeIuHe MPoJieTa

Apymionsan Buxmopus bopucosna
HUY « MOy
cmyoenm

AHHOTALIUA

Pemerka TIOCKON CHMMETPUYHON CTAaTHUECKH OMpeneanuMon (epMbl ¢ IBYMS
OIOpaMM IO KOHIIAM COCTOMT U3 OTIEIbHBIX NaHesen. Kaxxnas manenap COCTOUT U3
JICBSITH CTEpPXKHEW, 00pa3ylollluX  IIECTUTPAaHHBbIA KOHTYp. Takum oOpasowm,
HIDKHUW U BEpXHUN UMEIOT JIOMaHoe oyepranue. IlocrasieHa 3amaya noJry4eHus
aHAJIMTUYECKOM 3aBUCHUMOCTH Mmporuba oT uyuciaa mnaHened B ¢epme. [ns
OTpE/ICTICHUsI YCUIIMI B CTEPXKHSAX HCHONB3yeTcs mporpamma cuctemsl Maple,
OCHOBaHHAasi Ha METOJE BBIPE3aHUA Y3JI0B. DBrruncienue IIEpEMEILECHUS
IpOU3BOAUTCS 10 popmyne Mopa.

KiroueBble ciaoBa: gepma, peleTka, IMECTUTpaHHUK, (opmyna Mopa, nporuo,
unayknus, Maple
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Abstract

The lattice of a planar symmetric statically determinate truss with two supports at
the ends consists of separate panels. Each panel consists of nine rods forming a
hexagonal contour. Thus, the lower and upper have a broken outline. The task is to
obtain an analytical dependence of the deflection on the number of panels in the
truss. To determine the forces in the rods, the Maple program is used, based on the
method of cutting out nodes. The calculation of the displacement is carried out
according to Mohr's formula.
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A statically determinate truss (Figure 1) consists of periodically repeating
structures that are hexagons with three diagonal elements. The upper and lower
belt are broken lines. The truss bars are elastic, the hinges are ideal.

The mobility of the support of the truss with the decorative lattice and an
even number of panels under the action of concentrated force was studied in [1] if
h=2c,b=c/2. In the same scheme, under the action of a uniformly distributed
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load for arbitrary dimensions, was considered in [2]. In this paper the deformation
of a truss by a concentrated force at h = b = 2c is considered.

Number of rods in the truss M=8n+4 including three support rods. In fact,
this truss is girder, without spacer. If the reactions of the supports of this truss can
be found from the equations of equilibrium of the entire truss as a whole, then the
forces in the rods can be obtained only from the solution of the system of
equilibrium equations for all knots (hinges).

Figure 1—Truss with load in center, n =4

The rods and knots are numbered (Figure 2). Truss data is entered into the
program [3]. Input coordinates has the form:

X = Xi+2n+1 = a(l _1)! yi = _b(l+ (_1)I) / 2’

Yisona = h+c+(=D)") /2

Figure 2— Number of rods and knots

To calculate the deflection of the truss, we use the Mohr's integral:

M-3
A=P> SH, I (EF).
i=1

whered =+a?+c?, g=+a?+b?, f =+/4a?+h?. Denoted: EF— stiffness

of the truss bars, |. — length of the rods, S, — forces from the unit force applied

to the middle of the upper belt. Calculation of the deflection for n = 2 for arbitrary
dimensions a, b, ¢, h gives the following formula
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_ 16b%c® + (16b° + 28b*h + 8bh® + f° +8g°® + 2h*)c? + 4b’ch® + b*(8d° + f° + h®)
2hZ(b — )2 EF

A

It is characteristic that in the denominator of the expression for deflection
there is a difference (b — ), which for a symmetric height vanishes, which means a
kinematic degeneration of the structure. We consider the special case h = b = 2c.
In this case, the expression for the deflection is substantially simplified and for any
number of panels becomes

A=P(Cb*+C,f°+C,g°)/ (b°EF). (1)
The scheme of possible velocities (Fig.3) of nodes of the truss for n = 1 was

obtained in [2].
;D

Figure 3— scheme of virtual speeds of the nodes of the truss

Operators rgf_findrecur genfunc packet of the computer mathematic system
Maple. To find the coefficients b®, f°,g°, a simple linear homogeneous recurrence
equation of the fourth order is obtained

Cl( k) — 4C1( k-1) 6C1( k=2) + 4C1( k=3) C]( k—4)"

The operator resolve gives the polynomial expressions

C,=(178k>-139k +72)/ 3,
C,=k(34k*-7)/6, C, =4k(4k*-1)/3.
Previously, lattice trusses by induction were analyzed in [4-9].
Kinematically variable schemes of planar trusses are considered in [10-17], spatial
ones in [18-29]. A review of papers on this topic with respect to planar trusses is

given in [30-32]. The formulas obtained can be used both for an approximate
evaluation of the structural strength and for optimization problems [33-39].
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