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 R2+ R2- 

1  15,97 22,82 -0,303 2,65 7,4 -4,6 101.6 -48.9 0.9967 0.9975 

2  15,21 12,94 -0,233 0,773 11,0 -7,2 138.7 -53.2 0.9999 0.9998 

3  14,01 16,74 0 1,789 7,0 -5,0 98,1 -39,0 0.9999 0.9980 
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 R2 

1  15,55 0.373 -0,094 7,4 -4,6 97.6 -54.4 0.9951 
2  12.60 0.451 -0,042 11,0 -7,2 137.4 -51.8 0.9995 
3  13.24 0.610 -0.078 7,0 -5,0 95.9 -41.2 0.9988 
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   R2+ R2- 

1   

0.6085 0.9880 

0.6355 0.9671 

0.4263 0.9869 

2   

0.9941 0.9974 

0.9999 0.9997 

1.0000 0.9979 

3   

0.8487 0.9934 

0.8119 0.9787 

0.7055 0.9940 

4   

0.9190 0.9975 

0.9423 0.9996 

0.8566 0.9980 
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1   

0.9934 

0.9991 

0.9970 
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1  18,4 16,1 0 1,325 16,1 0,922 -0,066 10,65 -6,07 196 -48,9 
2  14,8 12,4 0 0,523 12,4 0,387 -0,011 8,18 -11,85 121 -73,5 
3  14,2 14,2 0 0,818 14,2 0,395 -0,049 8,10 -8,68 115 -61,6 
4  11,1 11,5 0 0,808 11,1 0,408 -0,048 8,42 -7,11 93,5 -40,9 

5  
  14,7 14,2 0 0,804 14,2 0,418 -0,044 8,16 -8,83 120 -62,7 

6  12,1 13,0 0 0,969 12,1 0,467 -0,055 8,51 -6,71 103 -43,6 
7  15,6 12,8 0 0,916 12,8 0,652 -0,038 8,53 -6,98 133 -44,7 

8  12,7 12,7 0 0,894 12,7 0,497 -0,056 8,90 -7,10 113 -45,1 

9  9,05 10,1 0 0,630 9,05 0,293 -0,026 11,38 -8,02 103 -40,5 

10  12,4 13,9 0 0,992 12,4 0,436 -0,049 8,95 -7,01 111 -48,7 

11  
 15,8 12,6 0 0,781 12,6 0,579 -0,025 9,24 -8,06 146 -50,8 

12  
 14,2 15,2 0 1,144 14,2 0,593 -0,060 9,86 -6,64 140 -50,5 
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b3 
 

Fmax 
] 

wmax 
 

max    
10-2 

 
  -

)  

1 100 300 122 6,7 4,5 2 - 45,0 
2 150 250 148 7,3 5,0 2 - 56,3 
3 200 200 173 8,2 5,6 2 - 71,2 
4 250 150 194 9,2 6,3 2 - 90,0 
5 300 100 190 9,0 6,2 3 - 100,0 
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Fmax 
] 

wmax 
 

max    
10-2 

 
  -) 

 
 

1 222 173 11,8 8,1 3 + 100 
2 291 151 9,9 6,7 2 - 58,7 
3 192 98 6,5 4,4 1 - 59,3 
4 994 93 8,1 5,5 1 - 66,3 
5 499 89 7,7 5,3 1 - 51,1 
6 211 145 8,1 5,5 2 - 50,5 
7 112 111 6,5 4,4 1 - 59,6 
8 914 106 8,0 5,5 2 - 66,4 
9 419 102 7,7 5,2 1 - 50,1 
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Nemirovsky Yu.V., Boltaev A.I. 
INFLUENCE OF THE FORM AND LAYOUT OF LAYERS ON THE STRESSED-DEFORMED 

STATE OF HYBRID WOODEN BEAMS 
An analytical approximation of the experimental tension-compression diagrams of wood along the fibers 

in the form of polynomials of the second and third degree is proposed. The coefficients of the approximating 
functions are determined in two ways: using the least squares method, using the experimental deformation 
diagrams; by imposing certain requirements on the diagrams, using the basic mechanical characteristics of 
the wood (maximum stresses and deformations, modulus of elasticity). Numerical values of the approximation 
coefficients for 15 different types of wood are given. The examples of calculation of heterogeneously-layered 
wooden structures resulted in the work showed the peculiarities of the work of such a strongly physically 
nonlinear and variously resisting material as wood. Variation of the wood species and the shape of the layers 
leads to a significant change in the bearing capacity and deformation of the structure. The possibility of chang-
ing the nature of the onset of fracture, as well as the appearance of latent forms of fracture when the materials 
of the layers are changed, is shown. The method developed in the article for the calculation of hybrid rod-
shaped wooden structures offers great opportunities for solving optimization problems in the design, and al-
lows rational use of various types of wood. 

Keywords: diagrams of deformation, layered constructions, wooden constructions, physical nonlinearity, 
different resistance, compression, stretching. 
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