
 

1

 
:

 
  

  

 

:

   

  

      

Nu = 1.7 MN  

    

:  

 

FeE500s = 1.15    

 

  :   c28 = 25 MPa b = 1.15 

 

  ; b = 40 cm  a = 30 cm     

  

L0 = 2.86 m  0.7 L0     Lf = 
        : 

1. . 
2. tSt  . 
3. .  

:

 

1. :
.  

As calc  = sup {   Ath  ;  Amin  }       

 

:   

= 
a

Lf32 = 
30

2867.0
32 = 23.12        

 

rB:

 

Br = ( a   2 ) ( b   2 )=(30-2)(40-2)= 28 x 38 = 1064 cm²     

 

Ath:  
Ath  =   [ Nu/   - Br. c28/0,9 b] s/ e   

 

:   

 

= 23.12 < 50       
          = 0,85  / [ 1 + 0,2 ( / 35) ²] 
          =0,85  / [ 1 + 0,2 ( 23.12 / 35) ²]=0.782    
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Nu = 1.7 MN   

Ath  =   [ 1.7x104/0.782  - 1064x25/0,9x1.5] 1.15/500 = 4.68 cm² 

 
:    

Amin  =   max {   A ( 4u ) ;  A ( 0,2%B)} 
A ( 4u ) = 4 x [(0.3+0.4)x2]= 5.60 cm² 
A ( 0,2%B)=( 0.2/100) x 30x40 = 2.40 cm² 
Amin = max ( 5.60 cm² , 2.40 cm² ) = 5.60 cm²     

 

As calc:  
As calc  = sup {   Ath  ;  Amin  } = sup ( 4.68 cm² ; 5.60 cm² ) 
As calc = 5.60 cm²    

 

::   ²cm.15 6=14HA4 
2. :

   

t  :  

t = 
3
1

 

L=  14/3= 4.66  

 

t = 6 mm    

  

St:    
St = min  { 15 . Lmin ;   40 cm ; (a + 10 cm ) } 

St = min  { 15 x 1.4 ;   40 cm ; (30 + 10 cm ) } 
St = min  { 21 cm  ; 40 cm ;40 cm ) }            St= 21 cm   

3. :  
  
  
  
  
  
  
  
  
  
  
  
  
  
   

 

                                                                          40 
           HA14  
                                                                                     6 

                                                                                                      6  

                              

                6     

             40 

    

4HA14 

21

 

21

 

21

 

30
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Nu = 1800 KN

    

:  

 

FeE400s = 1.15    

 

  :   c28 = 25 MPa b = 1.15 

 

  ; b =  40 cm  a = 30 cm   

  

3 m    Lf = 
        : 

1. . 
2. tSt  . 
3. .  

:

 

1. :
.  

As calc  = sup {   Ath  ;  Amin  }       

 

:   

= 
a

Lf32 = 
30

300
32 = 34.64        

 

rB:

 

Br = ( a   2 ) ( b   2 )=(30-2)(40-2)= 28 x 38 = 1064 cm²     

 

Ath:  
Ath  =   [ Nu/   - Br. c28/0,9 b] s/ e   

 

:   

 

= 34.64 < 50       
     = 0,85  / [ 1 + 0,2 ( / 35) ²] 
      =0,85  / [ 1 + 0,2 ( 34.64 / 35) ²]=0.71     

Nu = 1800 MN   

Ath  =   [ 1800x10/0.71  - 1064x25/0,9x1.5] 1.15/400 = 16.24 cm² 
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:    

Amin  =   max {   A ( 4u ) ;  A ( 0,2%B)} 
A ( 4u ) = 4 x [(0.3+0.4)x2]= 5.60 cm² 
A ( 0,2%B)=( 0.2/100) x 30x40 = 2.40 cm² 
Amin = max ( 5.60 cm² , 2.40 cm² ) = 5.60 cm²    

 
As calc:  

As calc  = sup { Ath ; Amin  } = sup ( 16.24 cm² ; 5.60 cm² ) 
As calc = 16.24 cm²      

 

:

   

  ² cm.5816=.024+.5612=16HA2+ 20HA4 
2. :

   

t  :  

t = 
3
1

 

L=  20/3=6.66  

 

= 8 mm   

  

St:    
St = min  { 15 . Lmin ;   40 cm ; (a + 10 cm ) } 

St = min  { 15 x 1.6 ;   40 cm ; (30 + 10 cm ) } 
St = min  { 24 cm  ; 40 cm ;40 cm ) }            St= 24 cm    

3. :
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                                                                                     6 

                                                                                                      6          8  

    HA20            

          8     

                         4 0 

     

4HA20+2HA16 
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 Nu = 1.8 MN

   

  
:  

 

FeE400s = 1.15    

 

  :   c28 = 25 MPa b = 1.15 

 

  )  (D = 35 cm    

 

) (

    

L0 = 4 m     
        : 

1. . 
2. tSt  . 
3. .  

:

 

1. :
.  

As calc  = sup {   Ath  ;  Amin  }      

  

m
L

L f 83.2
2

4

2
0

             

= 4 l    / D = 4x2.83x100/35= 32.34        

 

rB:

  

²86.854)²235(
4

14.3
)²2(

4
cmDBr      

 

Ath:  
Ath  =   [ Nu/   - Br. c28/0,9 b] s/ e   

 

:   

 

= 32.34 < 50       
          = 0,85  / [ 1 + 0,2 ( / 35) ²] 
          =0,85  / [ 1 + 0,2 ( 32.34 / 35) ²]= 0.726     
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Nu = 1.8 MN   

Ath  =   [ 1.8x104/0.726  - 854.86x25/0,9x1.5] 1.15/400 = 25.76 cm² 

 
:    

Amin  =   max {   A ( 4u ) ;  A ( 0,2%B)} 
A ( 4u ) = 4 x [  3.14x0.35]= 4.4 cm² 
A ( 0,2%B)=( 0.2/100) x 3.14x35²/4 = 1.92 cm² 
Amin = max ( 4.4 cm² , 1.92 cm² ) = 4.4 cm²    

 

As calc:  
As calc  = sup {   Ath  ;  Amin  } = sup ( 25.75 cm² ; 4.4 cm² ) 
As calc = 25.75 cm²    

 

:

 

  ² cm.2728=20HA9 
2. :

   

t  :  

t = 
3
1

 

L=  20/3=6 .66  

 

t = 8 mm    

  

St:    
St = min  { 15 . Lmin ;   40 cm ; (D + 10 cm ) } 

St = min  { 15 x 2 ;   40 cm ; (35 + 10 cm ) } 
St = min  { 30 cm  ; 40 cm ;45 cm ) }            St= 30 cm    

3. :  
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:   

.  
:  

-:Nu = 0.85 MN       
   -( 25 cm  x  25 cm )   
-): (Lf = 320 cm      
-:fc28 = 30 MPa        
-HA :s = 1.15   ,   fe = 400 MPa            

      -90.  
 :. 

  .  
:

  

:   

= 
a

Lf32 = 
25
320

32 = 44.34  < 50 

  

:   

 

= 44.34 < 50       
     = 0,85  / [ 1 + 0,2 ( 

 

/ 35) ²]=0.644 
90 : = 0.664/1.1 = 0.585      

Br: 
Br = ( a   2 ) ( b   2 )= 23 x 23 = 529 cm² 

 

Ath:  
Ath  =   [ Nu/   - Br. c28/0,9 b] s/ e   

Ath  =   [ 0.85x104/0.585  - 529x30/0,9x1.5] 1.15/400 = 7.98 cm² 

 

:    
Amin  =   max {   A ( 4u ) ;  A ( 0,2%B)} 

A ( 4u ) = 4 x [0.25 x4]= 4 cm² 
A ( 0,2%B)=( 0.2/100) x 25x25 = 1.25 cm² 
Amin = max ( 4 cm² , 1.25 cm² ) = 4 cm²  
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As calc:  

As calc  = sup {  Ath  ;  Amin  } = sup ( 7.98 cm² ; 4 cm² ) 
As calc= 7.98 cm² 

 
:
4HA16=8.04cm²    

  
  

                  

 

:

  

:  

t  = 
3
1

 

L  = 16/3=5.33 

 

t  =6 mm 

  

:    
St = min  { 15 . Lmin ;   40 cm ; (a + 10 cm ) }  
St = min  { 15 x 16 ;   40 cm ; (25 + 10 cm ) }  
St = min  { 24 cm ;   40 cm ; 35 cm ) }            St = 24 cm 

 

: 
Lr  24 x L = 24 x 16 = 384 mm = 38.4 cm  

 :Lr = 40 cm                  

 

 : 312 cm   

 

HA12

 

4 

 

6.  
  


