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ABSTRACT 

The article highlights the question of static-geometric modeling of a discrete framework of two-belt lattice 

constructions is considered. In addition, a static system equilibrium model is presented. 
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INTRODUCTION

Lattice constructions with double belts are among the 

least expensive kinds of coverings. Because the 

material of the supporting structures functions 

exclusively in tension and their (the structures) the 

bearing capacity is fully used. 

The two-belt lattice structure is a geometrically 

invariable/unchangeable system. It consists of specially 

arranged rods connected at nodes. The presence of 

two belts (distanced from each other by the distance 

required by the calculation) provides the necessary 

rigidity of the structure, and, as a consequence, the 

load-bearing capacity.  

Static-geometric approach to modeling two-belt lattice 

structures can be implemented using various physical 

models [1]. One of them is the stretched (compressed) 

network model. 

The equilibrium condition for a node in an arbitrary 

network has the following form: 
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а) 

 

b) 

Figure 1. 

Plans and visual representations of two-belt lattice 

structures 

 

𝑄𝑖 +∑𝑅𝑝 = 0,                                          (1)

𝑛

𝑝=1

 

When using stretched networks to model apparatus 

the magnitude of the force is assumed to be 

proportional to the length of the connection. In this 

case, the geometric interpretation of (1) has the 

following form: 
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𝑏 − 𝑢0
𝑏)  +∑𝑃

𝑏
𝑖, 𝑗

𝑛

𝑡=1

+ 𝑄
𝑏
𝑖, 𝑗
= 0,

𝑛

𝑡=1

∑𝑘(𝑢𝑖
н − 𝑢0

н)  +∑𝑃
н
𝑖, 𝑗

𝑛

𝑡=1

+ 𝑄
н
𝑖, 𝑗 = 0,

𝑛

𝑡=1

                    (2)    

 where u_0- coordinates of the central nodes of the calculated/design star; 

 u_I- coordinates of adjacent nodes with the center  (i=1,2,3,..)   

       i,j - serial numbers of reference lines of star nodes; 

                        U - generalized designation оf coordinate x, y , z . 

System of equations (2) for each pair of corresponding 

nodes splits into three systems (according to the 

number of coordinates). 

Based on type III networks (Figure 1.a), the systems 

have the following form: 

 

{
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 𝑦
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Sign “+” or “-” in indices for unknown systems (3) is 

selected depending on the orientation of the 

hexagonal cell relative to the reference lines of the 

network nodes. 

Compiled for all loose network nodes of a system of 

equations of the form  (3) are solved by known 

methods. 

It should be highlighted that complex two-belt 

structures can be described by detailed equations with 

more complex shape. So for the structure shown in 

Figure 1b, equations (3) have the following form: 
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√3
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𝑛
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                                                                (1.2.13)
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The linear relationships that describe the equilibrium 

equations make the static-geometric approach of 

building discrete structures easy to use, which is an 

important advantage of the static-geometric method, 

and there are many options for influencing the 

structure’s shape. 
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