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COMPRESSION ZONE DEPTH CHANGING IN PHASE ONE OF THE 
STRESS-STRAIN STAGE OF BIAXIAL BENDED REINFORCED 
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A method for analysis of compression zone depth changing is presented. 
Formula for calculation of its value in phase one of stress-strain stage of 
biaxial bended reinforced concrete beams is derived. 
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     ( . 1).  

 -        
         

   ,    ,  
  [1, 2]   c –       

  : 
 

ci( , m, …) = fcm cm (K – cm )/ [ +(K–2) cm ],               (1) 
 

cti( , m, …) = fctm ct,m (K t – ct,m )/ t [ t + (K–2) ct,m ].       (2) 
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. 1.  -      
       

  Z=0    ,   
   (1)  (2) ,  :  

Ns  (Asi, , cm, …) + Nct (Xt, ct,m, …) – Nc(X, cm, …) = 0.     (3) 
    1   -

       
         

   -       
  : 
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( )2 1
1 1 2

3 2 4 2
m m mω

η η ηγ γ
γ

= − − − − +
−

,                   (6) 
       bSin /X= X1/X = ,  

    ,  m = cm   = c  m = ct,m   = ct. 
  (6)    (1) – (5)   

         
    ,       

      ,     
       

 c / fcd. ,   1 ,       
         

,     .     
    ,     

 (X1=X=bSin , =1)   ( =0, =0). ,   
 (6)     (   X    ),  

         
   

  (4)  (5)  (3),    
   ,     : 

 

( ) ( ) 02 2
2 2

ctmcm
si tc ct

f bXf bX tN
Cos Cos

ω ωγ γθ θ+ =− − −
.         (7) 

 
         

 ,   m < 1   (1)  (2)  ,  
    ,   y = X, ci = c < fcm. 

        ,   y 
= |Xt|  cti = ct < fctm . ,    ,  

   -      
   .      
   ,     

   (7),   =0,    
    1    . 

  ,   =0;  fcm = c,  fctm = ct.   
 (7)   : 

 

Nsi – cbX c + ctbXt ct = 0.                                (8) 
 

 ,     -    
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  c  0,5  ct  0,5,    (8)   
: 

s f b H – 0,5 cbX + 0,5 ctbXt = 0,                             (9) 
 s –      ; f – 

    . 
   (9)  s  ct   c, ,   

         s = c,   
   s = ct,   ,     

   ,  /  = .     
 1 : 

 

( ) ( )1c cs

c
s

H X

X

H X
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X
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− −−

= = =
,                      (10) 

 

( ) ( )1c cct

c
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H X

X

H X
;

X

ξ
ε

ξ
ε εε

ε
− −−

= = =
.                   (11) 

 
     s = s Es,   = Es/Ec,  ct = ct Ec   

c = cEc     (10)  (11)     
  : 

 

s = (1 – ) c  / ,                                         (12) 
 

ct = (1 – ) c / ,                                          (13) 
 

     (9)    
   : 

2 – 2(1 – ) f – (1 – )2 = 0,                              (14) 
 

’    , –    , –  
 : 

 = (0,5 +  f) / (1 +  f).                                 (15) 
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 ,      (  - ),  
         , 

 ,         
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  (9)   7.3.3.2 [1]   : 

 
2  fctm  f b H – 0,5 c bX + fctm b Xt = 0.                       (16) 

 
’   (16)    (15).   

       (     1- )  
  ,     -  

        f.  , 
    (15),      

     f    0,5.  
     [5],       
 ,      . 

.        ,  
     [1, 2]   

        
        1-     

     .    
    (15). 
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