
 

1

 
:

 
  

  

 

:

    

15cm x 15cm
.  

  

 

 

 

 

 

  

 

     

  

        :.  
  

:  
1 .:  

 

:

 

A :

 

      s  = 10 .    
fsu = s   =   s10

  

=  e/ s=400/1.15 = 347.82 MPa  
:    

 

        :  
A u =  Nu/fsu =( 0.22/347.82) x 104  = 6.32 cm² 

:  .2   

 

 ::   

tjs ffe 110;
3
2

min 

ftj = 0.6 + 0.06 fcj = 0.6 + 0.06 x 30 = 2.4 MPa  

4.26.1110;400
3

2
mins

 

  :
Nu  =  0.22  MN

Nser  =  0.16  MN
.  =  1.6  s  =  1.5  FeE400

c28  =  30  MPa  :
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MPas 216)216;66.266min(

  
:  

  As = Nser/ s = (0.16/216)x104 = 7.40 cm²                            

 
: 

As  =  max  (  A u  ;  Aser   ).  = 7.40 cm² 

 
: 

As = 4 HA 16 = 8.04 cm²                                                        

 

: 
As .  e      B  . t28 

8.04 10-4x .  400      15x15 x10-4 x 2.4 
0.32 MN > 0.054 MN        

 

    
HA 6(6/m)  

 

 :

        

   15 
  
  

:

    

25cm x 25cm
.  

:  

 

Nu = 0.45 MN 

 

Nser = 0.34 MN 

 

FeE400s = 1.5= 1.6   .  

 

 :  c28 = 20 MPa   

  

        :.  
  

:  
1 .:  

 

:

 

A :

 

      s  = 10 .   

  

4 HA 16 15
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fsu = s   =   s10

  
=  e/ s=400/1.15 = 347.82 MPa  

:    

 
        :  

A u =  Nu/fsu =( 0.45/347.82) x 104  = 12.94 cm² 
:  .2   

 
 ::   

tjs ffe 110;
3
2

min 

ftj = 0.6 + 0.06 fcj = 0.6 + 0.06 x 20 = 1.8 MPa  

8.16.1110;400
3

2
mins

 

MPas 67.186)67.186;66.266min(

  

:  
  As = Nser/ s = (0.34/186.67)x104 = 18.21 cm²                       

     

 

: 
As  =  max  (  A u  ;  Aser   ).  = 18.21 cm² 

 

: 
As = 6 HA 20 = 18.84 cm²                                                        

 

: 
As .  e      B  . t28 

18.84 10-4x .  400      25x25  x 1.8/104 

0.75 MN > 0.1125 MN        

 

    
HA 6(6/m)  

 

 :

       

25   

  

  
  

  

  4 HA 16 25
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:  

25cm x 25cm 

 
.  

:  

 
Nu = 0.25 MN 

 
Nser = 0.185 MN 

 
FeE400s = 1.15 .  

 

  : c28 = 25 MPa   

 

tjs ffe 110;
3
2

min 

        : 
1. . 
2. . 
3. ) .c = 3 

cm(  
  

)12(

 

1- :     A = max (Au , Aser)   

 

:  
A :

 

      s  = 10 .    
fsu = s   =  s10

  

=  e/ s=400/1.15 = 348 MPa       
:

 

  
A u =  Nu/fsu =( 0.25/384) x 104  = 7.19 cm²    

 

:

 

  

tjs ffe 110;
3
2

min 

ftj = 0.6 + 0.06 fcj = 0.6 + 0.06 x 25 = 2.1 MPa          

  
  As = Nser/ s = (0.185/201.63)x104 = 9.17 cm²                             

 

: 
As  =  max  (  7.19  ;  9.17 ).  = 9.17 cm²       

1.26.1110;400
3
2

mins
MPas 63.201)63.201;66.266min(
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: 

As = 6 HA 14 = 9.23 cm²       
2- :

 
As .  e      B  . t28 ? 

As .  e     = 9.23  x .  400 = 3692   
B  . t28  = 25x25  x 2.1 = 1312.5 

              :  
3692 > 1312.5                                        

3-  :HA 6(5ou6/m)

 

    
3

 

  

 

      

 

3      

             6HA14                                          25           

25  

 

HA12
4

6.   
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