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Abstract:  

The scientific article presents the problems of studying the stress-strain state of contour 

structures and shells of thin-walled spatial coatings due to their joint work. Factors of changing 

the design solutions of contour diaphragms (bars) are given to study their joint work with shells. 

The issue of ultimate stresses and deformations of concrete in the biaxial stress-strain state of 

thin-walled spatial coatings in their corner zones is also considered. The factors of joint work 

of contour structures and shells for scientific research are established. 
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Introduction 

With a change in the design solutions of contour structures and the shells of thin-walled spatial 

coatings, the joint operation of shells with contour structures changes. The following are the 

inspection tasks that affect the joint operation of shells and contour structures of thin-walled 

spatial coatings: 

The contour beam (diaphragm) is subjected to central compression and to investigate how 

much compression force is transferred to the shell and how it spreads over the surface of the 

shell. In this case, the diaphragm and the shell are made in one piece. The tension of the 

reinforcement should be carried out with a tension on the concrete; 

After prestressing, apply a uniformly distributed load to the shell and determine how much 

compression the shell experiences from the compression force and from the uniformly 

distributed load (biaxial compression to which, on the one hand, compression from the 

compression force of the contour diaphragm is added). This raises the question of an 

unexplored gap - how to consider the calculation scheme; 

To manufacture contour diaphragms in a prefabricated version with the tension of the 

reinforcement on the stops and investigate the stress-strain state of the shells without 

connecting the contour diaphragms to each other. From the impact of an external load q, the 

lower belt of the diaphragm works in central tension, and the upper belt in compression. In our 

opinion, the compressive forces of the upper belt of the diaphragm must be additionally 

compressed by the shell plates. This factor has not yet been studied in scientific studies[1-17]; 
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If diaphragms (beams) are connected to each other in places of support on the column, then 

how does the stress-strain state of the shell change. See drawing 1; 

In this case, it is necessary to study the corner zones of the shells, since tension in one direction 

reduces the compressive strength in the other. A study is required completely before the 

formation of a crack and after its formation, since after the formation of a crack, the concrete 

continues to work in tension, it reduces the compressive strength of concrete in the other 

direction. In this case, it is required to study the question of how much it reduces the strength 

of the corner zones of shells in compression before the formation of a crack and after its 

formation. Angular zones of the shell are examined with and without prestressing. See drawing 

2. 

  

Drawing 1. Connections of contour 

structures to each other to study their 

joint work with shells 

Drawing 2. Biaxial stress-strain state of 

the corner zones of shells due to a 

change in the design solutions of 

contour structures 

 

The above questions also need to be considered in the bending state; 

The question of the overall stability of the shell has not been brought to an end. In the norms 

and instructions for spatial structures, the issue of stability of the shell from local loads is 

considered. What will happen if there are no local loads?; 

In the instructions of NIIZhB, in the appendix, some considerations of Professor A.A. Gvozdev 

are given, which say that due to the deformation of shrinkage and creep, the deformability of 

concrete increases and the fictitious modulus of elasticity decreases several times (about four 

times). The issue of overall sustainability is not clear, how to solve it is still unknown[17-29]; 

Why does concrete collapse in the transverse direction from the action of compressive forces? 

The textbooks contain the views of Professor E.E. Sigalov. In fact, it is not. At the suggestion 

of Professor V.N. Baikov, concrete continues to work after reaching the limiting stress values. 

After the compressive stresses reach their limit value, the tensile deformations begin to outstrip 

the compressive stresses and the tensile stresses increase to the boundary (limiting, final) value 

and the concrete is destroyed. Since concrete continues to work and after reaching the 

maximum value of compressive stresses, it can be considered as an orthotropically deformable 

material. 
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Conclusion 

With a change in the design solutions of the contour structures of the contour diaphragms, the 

stress-strain state of the contour structures and shells changes due to their joint work. These 

factors are a gap in the scientific literature and remain to be explored. 
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