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ANALYSIS OF THE INFLUENCE OF SPRING PARAMETERS  
OF AN INDEPENDENT SPRING BLOCK ON THE ANATOMIC  

AND PHYSIOLOGICAL FEATURES OF HUMAN 

Recently, furniture with soft elements based on an independent spring block with anatomical and 

orthopedic effects has become very popular and in demand. When designing such furniture, it becomes 

necessary to take into account anatomical and physiological requirements, the main of which is to ensure 

the horizontal position of the spine when lying down. To fulfill this condition, it is necessary that the 

spring block fits the body (follows the contours of the body). 

The relevance of the topic of our work is beyond doubt, since a literary review conducted on the 

sources of scientific and technical literature performed both in our country and abroad, as well as according to 

available information on the Internet, shows that there is little available scientific research in this field. 

Within the framework of this article, the influence of the parameters of independent springs (the 

diameter of the spring and the thickness of the wire) on the anatomical effect of the spring block is 

analyzed. The theoretical studies carried out on the basis of the computational and analytical method 

allowed us to establish a rational range of linear parameters of the considered independent springs, taking 

into account the body mass index, that is, the ratio of height and weight. In this study, an individual 

selection of springs was carried out, taking into account the characteristics of a particular person. 

The main emphasis when choosing calculation methods for analysis is not so much on the accuracy 

of the final result they produce, as on determining the influence of the diameter of independent springs 

and their thickness on the anatomical effect, taking into account the anatomical and physiological characteristics 

of a person organoleptic method, expert method. 
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 0 1 1 2 2 ,M A A X A X= + +  (1) 

 M –  , ; A0, A1, A2 – -
   ; 1 – 

   , ; 2 –   
( ), . 

   -
   A0, A1, A2,  

  [12],   . 1. 
 

 1 

    

     

    

 A0 A1 A2 

 1,296 0,017 0,014 
 –4,871 0,182 0,092 
 –2,361 0,145 0,043 
 –5,298 0,292 0,027 
 –3,184 0,072 0,024 

 –1,658 0,016 0,015 

 
 ,    -

,   (1),  : 

1,296 0,017 75 0,014 170 4,95 ;= + ⋅ + ⋅ =   

4,871 0,182 75 0,092 170

24,42 ;

= − + ⋅ + ⋅ =

=  

 

2,361 0,145 75 0,043 170

15,82 ;

= − + ⋅ + ⋅ =

=  

 

5, 298 0, 292 75 0,027 170

21,19 ;

= − + ⋅ + ⋅ =

=  

 

3,184 0,072 75 0,024 170

6,30 ;

= − + ⋅ + ⋅ =

=  

 

1,658 0,016 75 0,015 170

2,09 .

= − + ⋅ + ⋅ =

=  

 

    ,   
    , -

   [12]: 

 0 1 1 2 2 3 3 ,L B B Z B Z B Z= + + +  (2) 

 L –  , ; B0, B1, B2, B3 – -
   ; 

Z1 –  ,  (Z1 = 85 ); Z2 –   
( ), ; Z3 –  ,  (Z3 = 60 ). 

   -
  B0, B1, B2, B3  -

    ,  -
  [12],   . 2. 

 

 2 
    

      

 0 1 2 3 
 15,90 –0,046 0,094 –0,05 

 3,78 –0,133 0,11 0,17 
 2,89 –0,219 0,221 –0,05 
 5,34 0,33 0,093 –0,01 
 1,05 0,282 0,049 0,033 

 0,516 0,0086 0,109 0,069 

 
    : 

15,9 0,046 85 0,094 170

 0,05 60 24,97 ;

L = − ⋅ + ⋅ −

− ⋅ =

 

3,78 0,133 85 0,11 170 0,17 60

21,37 ;

L = − ⋅ + ⋅ + ⋅ =

=

 

2,89 0,219 85 0,221 170 0,05 60

18,85 ;

L = − ⋅ + ⋅ − ⋅ =

=

 

5,34 0,33 85 0,093 170 0,01 60

48,60 ;

L = + ⋅ + ⋅ − ⋅ =

=

 

1,05 0,282 85 0,049 170

 0,033 60 35,33 ;

L = + ⋅ + ⋅ +

+ ⋅ =

 

0,516 0,0086 85 0,109 170

 0,069 60 23,92 .

L = + ⋅ + ⋅ +

+ ⋅ =

 

      
    75    170  

   3. 
 

 3 

    

      

 
  

 M,  
  

 L,  
 4,95 24,97 

 24,42 21,37 
 15,82 18,85 
 21,19 48,60 
 6,30 35,33 

 2,09 23,92 
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D n

Gd
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 P – ,   , ; D – 
  , ; n –  -

  , .; G –  , ; 
d –  , .  

 ,   -
     MS Excel, 

  . 4. 
     

     
     D  -

 d,    .  -
      

    
(    ),   

  75    170 . 
 

 4 

             n = 6 

 
  

      
  D = 60 ,   d = 2,3  

   ,  6,8 26,5 12,4 17,4 5,9 2,5 
  ,  31,9 114,3 58,5 81,8 25,4 11,7 

  D = 60 ,   d = 2,2  
   ,  6,8 26,5 12,4 17,4 5,9 2,5 
  ,  38,1 139,1 69,9 97,8 30,3 14,0 

  D = 60 ,   d = 2,1  
   ,  6,8 26,5 12,4 17,4 5,9 2,5 
  ,  45,9 169,8 84,1 117,8 36,5 16,8 

  D = 45 ,   d = 1,8  
   ,  5,0 19,5 9,1 12,8 3,9 1,8 
  ,  26,5 103,4 48,5 67,9 21,0 9,6 

  D = 45 ,   d = 1,7  
   ,  5,0 19,5 9,1 12,8 3,9 1,8 
  ,  33,2 130,3 60,9 85,3 26,4 12,7 

  D = 45 ,   d = 1,6  
   ,  5,0 19,5 9,1 12,8 3,9 1,8 
  ,  42,4 166,8 77,7 108,4 33,8 15,5 
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