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Аннотация 

Решетка плоской симметричной статически определимой фермы с двумя 

опорами по концам состоит из отдельных панелей. Каждая панель состоит из 

девяти стержней, образующих  шестигранный контур. Таким образом, 

нижний и верхний имеют ломаное очертание.  Поставлена задача получения 

аналитической зависимости прогиба от числа панелей в ферме. Для 

определения усилий в стержнях используется программа системы Maple, 

основанная на методе вырезания узлов. Вычисление  перемещения 

производится по формуле Мора.  
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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 

2 , / 2h c b c  . 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: 

2 1

2 1

( 1), (1 ( 1) ) / 2,

(1 ( 1) ) / 2.

i

i i n i

i

i n

x x a i y b

y h c

 

 

      

   
  

 

 
Figure 2— Number of rods and knots 

 

To calculate the deflection of the truss, we  use the Mohr's integral: 
3
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where 2 2d a c  , 2 2g a b  , 2 24f a h  . Denoted: EF— stiffness 

of the truss bars, il —  length of the rods, iS  — 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, c, h gives the following formula  
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It is characteristic that in the denominator of the expression for deflection 

there is a difference (b – c), 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 

                       3 3 3 2

1 2 3 / ( ).P C b 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]. 

 
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 3 3 3, ,b f g , a simple linear homogeneous recurrence 

equation of the fourth order is obtained 

1 1 1 1 2 1 3 1 44 6 4( k ) ( k ) ( k ) ( k ) ( k )C C C C C .        

The operator resolve gives the polynomial expressions 

 
3

1 ( 13917 72 / 3,8 )C kk  
 

2

2 (34 ) /7 6,C k k  2

3 4 (4 ) /1 3.C k k   
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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