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̸-̸ -̸            
  

•                d/4   .   
  

        :350 × 400 άά           
          :60 mm        d=400-60=340 mm        

 ί = = 85 άά  
  

•                         
.       

           :           
      100mm  .    

  
  
  

̸-̸ -̸      
 :         

•                :     543       
     7     8        .   7.5m x 6m        6 

 .    
•                       :     

.       
•   .                  :        

.                    
•                      :    
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  :  7.5m  
  :   
 :   300 mm 

 :     500 mm  
 :      700 mm  

 :  Fy=300MPa 
•          S400       ) •14    •16          .(

                    Fy=300 
MPa     )  S400  .(    

 
  :Ὢ = 20ὓὖὥ 

)  :A=0.35 (  
 

1 (  0.01 × 21 = 0.21Ὧὖὥ 
2   (  0.03 × 21 = 0.63Ὧὖὥ 
3 (     0.1 × 6 = 0.6Ὧὖὥ 
4 (   0.06Ὧὖὥ 
5    (3       0.5Ὧὖὥ 
6 (     1 Ὧὖ 

    +   3 Ὧὖὥ 
     0.25 × 0.2 × 10.7 + 0.05 × 1 25 = 3.0357 Ὧὖ 

 
  + +           Ὀ + ὛὈ + ὖ = 3 + 3.0357 = 6.03571 

:                  ὒ = 2  
 

  :     Ὁὠ = 0.6ὃὍὡ = 0.6ὃὍ Ὀ + ὛὈ + ὖ + ὒ = 0.6 × 0.35 × 1 × 6.03571 = 1.2675  
  

•             )      (...        )   
   .   (...          +     . 

            .  
•         2.0             .   

    2                    .    
    .    
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      ή = ὓὥὼ 1.4Ὀ = 1.4 × (6.0357) = 8.45 Ὧὔ 1.2Ὀ + 1.6ὒ = (1.2 × 6.0357) + (1.6 × 2) = 10.44 Ὧὖὥ1.2Ὀ + ὒ + Ὁὠ = (1.2 × 6.0357) + (1 × 2) + (1.2675) = 10.51 = 10.51  

 
•              .            0.7m    

      0.7m :                
 ή = 10.51Ὧὔά       ᴼ             = 10.51Ὧὔά × 0.7ά = 7.357Ὧὔά  
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                .              

        40         15 kN  .           
  

      :15 kN           .              
  .                          

  
)       .     .   (       

  
                     .         7     5  

:    
  
  

ὒ = 7ά,    ᴼ    ὓ = ὓὥὼ ή ὒ8 = (2.5 × 0.7) × 78 = 10.7 Ὧὔ.άὖ ὒ4 = 9 × 74 = 15.75 Ὧὔ.ά  

ὒ = 5ά,    ᴼ    ὓ = ὓὥὼ ή ὒ8 = (2.5 × 0.7) × 58 = 5.46  Ὧὔ.άὖ ὒ4 = 9 × 54 = 11.25 Ὧὔ.ά  

  
•     0.7        )      0.7m (    
•                           

.    
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             5                   .  
           .(            ).     

   5           .                   
         ACI   .    

  
  

     ὸ = 50 άά; Ὓ = 500 άά; Ὢ = 20 ὓὖὥ:  
   ὓ = ή × ὒ8 = 10.51 × 0.58 = 0.328 Ὧὔ.ά                                             •ὓ = 0.6 × 0.42Ѝ20 × 1000 × 506 = 469574 ὔ.άά = 0.47 Ὧὔ.άữỮ
ử0.328 < 0.47    ὕὑ. 
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   (   )             .      ACI-
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• )            50 mm   .           (

  .                       
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    19-318-ACI            :  

  
 ὖ = 1.6ὒὭὺὩ •ὠ = • × 0.22 × ‗ Ὢ ὦ Ὤ 

 15 × 1.6 0.6 × 0.22 × 1 × Ѝ20 4 × (120 + 50) × 50 
 24 Ὧὔ Ṁ 20.07 Ὧὔ       ὔέὸ ὋέέὨ 
 

    5    Ὢ = 20ὓὖὥ    .             
      h=60 mm:  24 0.6 × 0.22 × 1 × Ѝ20 4 × (120 + 60) × 60 = 25.50 Ὧὔ     ὕὑ 

 
•   543        h=80 mm  .      
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̸-̺  T         
•          T  )           .     5 cm   (

 .          
•        T             5    .           

 .        (    )     
 
 
 

̸-͈        
                (     )         

 .   (       )      
  

̸-͉       

 

 

•    h     (    )   ) 7.5m  (h=300 mm  .   
•          t   .      

o          30 mm             .
      160 mm  . 
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•              2909-1 )1395 :   (  

 
  

̸-͊     

 1•6@ 250άά  ᴼ ” = 28.2650 × 250 = 0.00226 > 0.0018 ὕὑ 

      1•6@ 250άά                    
     ⱴ    .  

       ⱴ @ □□   .   
 

•        5h    h         .    5Ὤ = 5 × 50 = 250 άά  .   
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•               600 mm      )     
  (      300 mm         .  50 mm  250 mm  .  

 

̸-̾    
  .                      0.7m          

 :      
  ὓ = (0.7 × ή ) × 7.58 = (0.7 × 10.51) × 7.58 = 51.73 Ὧὔ.ά 

 
       2 × •16         T  :  

  
  Ὠ = 300 20 8 = 272 άά 

 ὥ = ὃ (Ὂ )(ὦ )(0.85Ὢ ) = 804 × 400700 × 0.85 × 20 = 27.02 άά < 50 άά 

 ὓ = ὃ Ὂ 277 ὥ2 = 804 × 300 × 277 27.022 = 63.55 Ὧὔ.ά 
 ὓ = 56.58 < 0.9 ×ὓ = 57.2 Ὧὔ.ά     ὕὑ. 

 
•          S400       ) •14    •16          .(

                     Fy=300 
MPa     )  S400  .(    

 
  
•             :    

:    
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ὃὦ Ὠ = 2(2 × 201)200 × 272 0.01478 ” = ὓὥὼ 1.4Ὢ , 0.25 ὪὪ = ὓὥὼ 1.4400 , 0.25Ѝ20400 = 0.0035     ὕὑ 

 :(                )    
 ὃὦὨ = 2(2 × 201)700 × 272 = 0.0042 ” = 0.85 ὪὪ  ‍ 38 = 0.85 20300 × 0.85 × 38 = 0.018       ὕὑ 

 
 

•             2909-1   )1395 :   (  

  
  



1/1400         -  )( 

18       "  "     Instagram   .me/hoseinzadehaslwww.t         www.hoseinzadeh.net 

̸-̿    ( )  
       2909-1     )1395  (    •14   .               

 .      
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 



1/1400         -  

19       "  "     Instagram   .me/hoseinzadehaslwww.t         www.hoseinzadeh.net 

̸-̀    
 

 
 

 



1/1400         -  

20       "  "     Instagram   .me/hoseinzadehaslwww.t         www.hoseinzadeh.net 

 
 
 

2008-CRSI design handbook 

  
 
 

   543         0.15        .     
  2•16     400 άά            0.15 × 400 = 60 άά      .

   •10     .    

  
  
  

 :       

  
  
  

•                      ( )     
        )       .  7.5    8  (           

  .(        )     
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 4•16          •16     ).(       
  

    .             543       .      
           350             4       .      
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:         
 ὠ = ή × 0.7 × (ὒ 2 × Ὠ)2 = 10.51 × 0.7 × (7.5 2 × 0.272)2 = 25.59 Ὧὔ 

     (        )           
        .       2•16          ” = 2×200100×272 = 0.0147             .  10         

:    
 1.1 × •ὠ = 1.1 × • × 0.66 × ” . × Ὢ ὦ Ὠ = 1.1 × 0.75 × 0.66 × 0.0147 . × Ѝ20 × (200 × 272)= 32.5 Ὧὔ 

 ὠ = 25.59 Ὧὔ < 32.5 Ὧὔ     ᴼ                   
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     Vu        ⱴ╥╬        
̸-                         

   .             •4.5          15cm         
          arctg (250/75) = 73          

   arctg (250/50) = 78              : •ὠ = 0.75ὃ Ὠ(ὛὭὲ73 + ὅέί73)ί ὛὭὲ78Ὢ = 0.75(2 × 31.70) 273(0.95 + 0.28)150 0.98 × 300 = 31.9Ὧὔ 
      ὃ = 0.35ὦ ίὊ = 35 άά < 2 × 31.9 ὕὑ     

 
̹-                 ( )   

 : 

 
 :           ί 2732 × (ὧέὸ45 + ὧέὸ73) = 177 άά 

 
  

̺-    )                :(     
     20   40         .    (   )    

 .    
•                          

 .    .                
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̹     

̹-̸     
   99 :  

  
 

            h=300 mm :  
          Ὂ = 400 ὓὖὥ            

:                         0.4 + (Ὤ = 300)      ᴼ          ὒ < 4663 άά = 4.66 ά   
   Ὂ = 300 ὓὖὥ                                        :0.4 + (Ὤ = 300)      ᴼ          ὒ < 5793 άά = 5.79 ά   

 
•                           

 :         
̸-  :             
̹-  :         
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̹-̹        SAFE  
          ACI-209 (2008)     SAFE  .     

 :  7.5m  
        :2 × •16  
        :1 × •14  
:  C20       :S400  

  
:               Ὀ = 3.0357  

             :  +  ὛὈ + ὖ = 3  
 :          ὒ = 2  

 
 

            .       
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      )Modulus of Rupture  (              
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͈-       ) LIVE(  )  SD(    

  
  

͉-     .                 
      LIVE=2 Ὧὔ/ά     +     SD =2+1=3 Ὧὔ/ά     

 .    
      .   ( )       0.7m       .    

LIVE= 2 × 0.7 = 1.4 Ὧὔ/ά  SD = 3 × 0.7 = 2.1 Ὧὔ/ά  .    
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͊-    SAFE         (      )      ACI-209    
         .ACI-318      .  ACI-209    .       

            .     
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̾-           

  
 :     (       )     Ў= (Ὀ + ὛὈ + ὒ) (Ὀ + ὛὈ + 0.25ὒ) + (Ὀ + ὛὈ + 0.25ὒ + ὅὙὉὉὖ) (Ὀ + 3ὓὕὔὝὌ ὅὙὉὉὖ) < ὒ240 

                 )D+3MONTH-CREEP  (         
 . 

          SAFE  )         BEAM ELEMENT   (
     .         (  )          .

        )         3  .       (    
      SD                            

 .          
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         .                

      .      
    .            :        

 
          SAFE  )         BEAM ELEMENT   (

         .(  )                
         .    

        )                
load combination     DCON     UDCON                .(

Display/Show beam design…                   .   
  .                        

.                         
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                   29.1 mm  .     

          3.67 mm  .    
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   :   

  < ὒ240                  ὒ480                   

    < ὒ360                                                                                                                           
   

 :                Ў        = 31.427 ὒ240 = 7500240 = 31.25 άά   ὕὑ 
 ɝ = 3.69 < ὒ360 = 7500360 = 20.83 άά   ὕὑ 

 
•   9-19 -2-4-2 )    99          (      

    L/240         .  ACI-318-19  .    
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̹-̺       ACI209  
•           SAFE  )          BEAM 

ELEMENT.              (         
.       

•     SAFE                  ACI-209     
 " Concrete Structures Stresses and Deformations, Third Edition"  Ghali    . 

  
 :  7.5m  

  :       2 × •16  
  :       1 × •14  

:  C20 :       S300  
  

          :     Ὀ = 3.0357  
             :  +  ὛὈ + ὖ = 3  

 :          ὒ = 2  
 
 

̸- )    Mcr ( 
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 ὣ = 700 × 50 × 25 + 250 × 200 × 175700 × 50 + 250 × 200 = 113.23 άά 
 Ὅ = 700 × 5012 + 700 × 50(113.23 25) + 200 × 25012 + 200 × 250(175 113.23) = 730943630 άά^4 
 
 ὓ = Ὢ Ὅώ = 0.62Ѝ20 × 730.9436 × 10300 113.23 = 10.85165 Ὧὔ.ά 

 
 
 
 
 

̹- )      Icr( 

 ὲ = 2 × 104700Ѝ20 = 9.515 ὲὃ = 9.515 × 2 × (2 × •16) = 7652.5 άά  (ὲ 1)ὃ = 8.515 × (2•14 +•8) = 3050 άά  (500 × 50) × (ὣ 25) + (200 × ὣ ) × ὣ2 + 3050 × (ὣ 23) = 7652.5 × (277 ὣ ) ὣ = 66.469 άά 
 Ὅ = 500 × 5012 + (50 × 500) × (ὣ 25) + 200 × ὣ3 + ὲὃ (Ὠ ὣ ) + (ὲ 1)ὃ (ὣ Ὠ )= 412.7275 × 10  άά  
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      :  
                   )ʰ = 0  (  

              25 )      ʲ = 0.25(  
 

               .                100  
     .     

            100         .         
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    ACI-209 :        
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͉-      CASE1 

 
      8.4   Concrete Structures Stresses and Deformations, Third Edition   285   

 .            .  
 ὓ = ήὒ8 = 5.625 × 7.58 = 39.5508 Ὧὔ.άὓ = 10.85165 Ὧὔ.ά‍ = 1 ữỮ

ử‚ = 1 ‍ ὓὓ = 1 10.8516539.5508 = 0.9247 

 
 1  

      CASE1  :       
 Ὁ = 4700Ѝ20 = 21019 Ὁ Ὅ = 21019 × 730943630 = 1.53637 × 10    ὔ.άά  ὛὝὃὝ1:     ‪ (ὸ ) = ὓὉὍ = 39.5508 × 101.53637 × 10 = 2.5743 × 10    1άά 
 
 

 2  
      CASE1  :       Ὁ = 4700Ѝ20 = 21019 Ὁ Ὅ = 21019 × 412.7275 × 10 = 0.867512 × 10    ὔ.άά  ὛὝὃὝ2:     ‪ (ὸ ) = ὓὉὍ = 39.5508 × 100.867512 × 10 = 4.559 × 10    1άά 

 

    1  2 :  

‪ = ‚ × ‪ (ὸ ) + (1 ‚)‪ (ὸ ) = 0.9247 × 4.559 × 10 + 0.0753 × 2.5743 × 10 = 4.40955 × 10    1άά 

 

        Ma     .               .  
      (        )          :  

Ў = Ў = 548‪ὒ  = 548 × 4.40955 × 10 × 7500 = 25.83720703 άά 
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͊-      CASE2 

 
      8.4   Concrete Structures Stresses and Deformations, Third Edition   285   

           . .  
 ὓ = ήὒ8 = 4.575 × 7.58 = 32.168 Ὧὔ.άὓ = 10.85165 Ὧὔ.ά‍ = 1 ữỮ

ử‚ = 1 ‍ ὓὓ = 1 10.8516532.168 = 0.8862 

 
 1  

      CASE1  :       
 Ὁ = 4700Ѝ20 = 21019 Ὁ Ὅ = 21019 × 730943630 = 1.53637 × 10    ὔ.άά  ὛὝὃὝ1:     ‪ (ὸ ) = ὓὉὍ = 32.168 × 101.53637 × 10 = 2.09377 × 10    1άά 
 
 

 2  
      CASE1  :       Ὁ = 4700Ѝ20 = 21019 Ὁ Ὅ = 21019 × 412.7275 × 10 = 0.867512 × 10    ὔ.άά  ὛὝὃὝ2:     ‪ (ὸ ) = ὓὉὍ = 32.168 × 100.867512 × 10 = 3.708 × 10    1άά 

 

    1  2 :  

‪ = ‚ × ‪ (ὸ ) + (1 ‚)‪ (ὸ ) = 0.8862 × 3.708 × 10 + 0.1138 × 2.09377 × 10 = 3.524 × 10    1άά 

 

        Ma   .               .     
      (        )          :  

Ў = Ў . (ὔέ ὧὶὩὩὴ,ὔέ ὛὬὶὭὲὯὥὫὩ) = 548‪ὒ  = 548 × 3.5243 × 10 × 7500 = 20.65 άά 
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̾-      CASE3 

 
      8.4   Concrete Structures Stresses and Deformations, Third Edition   285   

 .            .  
 
 

 1 (   )  
 :          

 
   )      0        .           (

.     
 Ὁ = 4700Ѝ20 = 21019 Ὁ Ὅ = 21019 × 730943630 = 1.53637 × 10    ὔ.άά  ὣ ( ) = 700 × 50 × 25 + 250 × 200 × 175700 × 50 + 250 × 200 = 113.23 άά 

 Ὅ ( ) = 700 × 5012 + 700 × 50(113.23 25) + 200 × 25012 + 200 × 250(175 113.23)= 730943630 άά^4 
 ὛὝὃὝὉ1:     ‪ ( ) = ὓὉὍ = 32.168 × 101.53637 × 10 = 2.09377 × 10    1άά 
 
 

      :      Age adjusted modulus of elasticity of concrete: 
  ὧὶὩὩὴ ὧέὩὪὪὭὧὭὩὲὸ = ‰(ὸ, ὸ ) = 2.35… = 0.8Ὁ = 4700Ѝ20 = 21019     E (ὸ, ὸ ) = Ὁ1 + … × ὧὶὩὩὴ ὧέὩὪὪὭὧὭὩὲὸ = 7298.277 ὓὖὥ  

ὲ = ὉE (ὸ, ὸ ) = 2000007298.277 = 27.4 
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           1  )  :(        
  
   ὲ = ὉE (ὸ, ὸ ) = 2000007298.277 = 27.4 (ὲ 1)ὃ = 26.4 × 2 × (2 × •16) = 21235.14 άά  (ὲ 1)ὃ = 26.4 × (2•14 +•8) = 9456.27 άά  

 
 ὣ ( ) = 700 × 50 × 25 + 250 × 200 × 175 + 21235.14 × 277 + 9456.27 × 23700 × 50 + 250 × 200 + 21235.14 + 9456.27 = 135.92 άά 

 Ὅ ( ) = 700 × 5012 + 700 × 50 × (135.92 25) + 200 × 25012 + 200 × 250(175 135.92 )+ 21235.14 × (277 135.92) + 9456.27 × (135.92 23) = 1317915499 άά^4 
 

      1   ):(  

ὣ = 700 × 50 × 25 + 250 × 200 × 175 ὃ × 277 ὃ × 23700 × 50 + 250 × 200 ὃ ὃ = 112.0498 άά 

 
 :                  ὣ ὣ ( ) = 112.0498 135.92 = 23.87 άά 

 
 Ὅ = 700 × 5012 + 700 × 50 × (135.92 25) + 200 × 25012 + 200 × 250(175 135.92 )ὃ × (277 135.92) ὃ × (135.92 23) = 754105084 άά  

 ὃ = 700 × 50 + 200 × 250 ὃ ὃ = 83837.611 άά  ὶ = Ὅὃ = 75410508483837.611 = 8994.830341  άά  

 )    3.18   Concrete Structures Stresses and Deformations, Third Edition :(  

ʆ = ὍὍ ( ) = 7541050841317915499 = 0.572195323ὅὶὩὩὴ ὅέὩὪὪὭὧὭὩὲὸ = ‰(ὸ, ὸ ) = 2.35‪ (ὸ ) = 2.09377 × 10‐ (ὸ ) = ‪ ( ) × ὣ ( ) ὣ ( ) = 2.09377 × 10 × (135.92 113.23) = 4.751 × 10ὣ ὣ ( ) = 23.87ὶ = Ὅὃ = 8994.830341‐ (ὸ, ὸ ) = 0.00078   ữỬỬ
ỬỬỮ
ỬỬỬỬ
ử

 

Ў‪1 = ‖ ‰(ὸ, ὸ0) ‪1(ὸ0) + ‐0(ὸ0) ὣὧ1 ὣ1(ὸ=Њ)ὶὧ12 + ‐ὧί(ὸ, ὸ0) ὣὧ1 ὣ1(ὸ=Њ)ὶὧ12  

= 0.572195323 2.35 × 2.09377 × 10 + 4.751 × 10 23.878994.830341 0.00078 23.878994.830341= 3.83027 × 10  ‪ ( ) = ‪ ( ) + Ў‪ = 2.09377 × 10 + 3.83027 × 10 = 5.92403 × 10  
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 2 
  )  t=0  ( :      ὲ = 2 × 104700Ѝ20 = 9.515 ὲὃ = 9.515 × 2 × (2 × •16) = 7652.5 άά  (ὲ 1)ὃ = 8.515 × (2•14 +•8) = 3050 άά  (500 × 50) × (ὣ 25) + (200 × ὣ ) × ὣ2 + 3050 × (ὣ 23) = 7652.5 × (277 ὣ ) ὣ ( ) = 66.469 άά 

 Ὅ ( ) = 500 × 5012 + (50 × 500) × (ὣ 25) + 200 × ὣ3 + ὲὃ (Ὠ ὣ ) + (ὲ 1)ὃ (ὣ Ὠ )= 412.7275 × 10  άά  
 
 Ὁ Ὅ ( ) = 21019 × 412.7275 × 10 = 0.867512 × 10    ὔ.άά  

 ὛὝὃὝὉ2:     ‪ ( ) = ὓὉὍ = 32.168 × 100.867512 × 10 = 3.708 × 10    1άά 
  

 :      
 
 

 ὲ = ὉE (ὸ, ὸ ) = 2000007298.277 = 27.4 (ὲ)ὃ = 27.4 × 2 × (2 × •16) = 22039.3847 άά  (ὲ 1)ὃ = 26.4 × (2•14 +•8) = 9456.27 άά  (500 × 50) × (ὣ 25) + (200 × ὣ ) × ὣ2 + 9456.27 × (ὣ 23) = 22039.3847 × (277 ὣ ) ὣ ( ) = 103.8739119 άά 
 Ὅ ( ) = 500 × 5012 + (50 × 500) × (ὣ 25) + 200 × ὣ3 + ὲὃ (Ὠ ὣ ) + (ὲ 1)ὃ (ὣ Ὠ )= 957.8824 × 10  άά  

:(  )      

ὣ = 500 × 50 × 25 + 66.469 × 200 × . ὃ × 23500 × 50 + 66.469 × 200 ὃ = 27.904 άά 

 
             :      ὣ ὣ ( ) = 27.904 103.8739 = 75.969 άά 

 
 Ὅ = 500 × 5012 + 500 × 50 × (103.8739 25) + 200 × 66.46912 + 200 × 66.469 × 103.8739 66.4692ὃ × (103.8739 23) = 229.622 × 10  άά  
 ὃ = 500 × 50 + 200 × 66.469 ὃ = 37935.656 άά  ὶ = Ὅὃ = 22962278337935.656 = 6052.95  άά  
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 )    3.18   Concrete Structures Stresses and Deformations, Third Edition :(  

ʆ = ὍὍ ( ) = 229.622 × 10957.8824 × 10 = 0.2397ὅὶὩὩὴ ὅέὩὪὪὭὧὭὩὲὸ = ‰(ὸ, ὸ ) = 2.35‪ (ὸ ) = 3.708 × 10‐ (ὸ ) = ‪ ( ) × ὣ ( ) ὣ ( ) = 3.708 × 10 × (103.87 66.469) = 0.00013868ὣ ὣ ( ) = 75.969ὶ = Ὅὃ = 229.622 × 1037935.656 = 6052.95‐ (ὸ, ὸ ) = 0.00078   ữỬỬ
ỬỬỮ
ỬỬỬỬ
ử

 

Ў‪2 = ‖2 ‰(ὸ, ὸ0) ‪2(ὸ0) + ‐0(ὸ0) ὣὧ1 ὣ1(ὸ=Њ)ὶὧ12 + ‐ὧί(ὸ, ὸ0) ὣὧ1 ὣ1(ὸ=Њ)ὶὧ12  

= 0.2397 2.35 × 3.708 × 10 + 0.00013868 75.9696052.95 0.00078 75.9696052.95 = 3.455 × 10  

 ‪ ( ) = ‪ ( ) + Ў‪ = 3.708 × 10 + 3.455 × 10 = 7.16307Ὁ 06 

    1  2 : 

ὓ = ήὒ8 = 4.575 × 7.58 = 32.168 Ὧὔ.άὓ = 10.85165 Ὧὔ.ά‍ = 0.5 ữỮ
ử‚ = 1 ‍ ὓὓ = 1 0.5 10.8516532.168 = 0.9431 

 ‚ = 0.9431‪ ( ) = 7.16307 × 10‪ ( ) = 5.92403 × 10  

‪ = ‚ × ‪ ( ) + (1 ‚)‪ ( ) = 0.9431 × 7.16307 × 10 + 0.0569 × 5.92403 × 10= 7.09257 × 10    1άά 

        Ma     .               .  
      (        )          :  

Ў = Ў . (ὭὲὧὰόὨὭὲὫ ὒέὲὫ ὸὩὶά ὧὶὩὩὴ & ίὬὶὭὲὯὥὫὩ) = 548‪ὒ  = 548 × 7.09257 × 10 × 7500= 41.558 άά 
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̿-      CASE3 

 
      8.4   Concrete Structures Stresses and Deformations, Third Edition   285   

 .            .  
 
 

 1 (   )  
 :          

 
         ) 0        .           (

.     
 Ὁ = 4700Ѝ20 = 21019 Ὁ Ὅ = 21019 × 730943630 = 1.53637 × 10    ὔ.άά  ὣ ( ) = 700 × 50 × 25 + 250 × 200 × 175700 × 50 + 250 × 200 = 113.23 άά 

 Ὅ ( ) = 700 × 5012 + 700 × 50(113.23 25) + 200 × 25012 + 200 × 250(175 113.23)= 730943630 άά^4 
 ὛὝὃὝὉ1:     ‪ ( ) = ὓὉὍ = 14.941 × 101.53637 × 10 = 9.725 × 10    1άά 
 
 

 :          Age adjusted modulus of elasticity of concrete: 
  ὧὶὩὩὴ ὧέὩὪὪὭὧὭὩὲὸ = ‰(ὸ, ὸ ) = 1.4… = 0.8Ὁ = 4700Ѝ20 = 21019     E (ὸ, ὸ ) = Ὁ1 + … × ὧὶὩὩὴ ὧέὩὪὪὭὧὭὩὲὸ = 9914.6 ὓὖὥ  

ὲ = ὉE (ὸ, ὸ ) = 2000009914.6 = 20.17 
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           1  )  :(        
  
  ὲ = ὉE (ὸ, ὸ ) = 2000009914.6 = 20.17 

(ὲ 1)ὃ = 19.17 × 2 × (2 ×•16) = 15419.19 άά  (ὲ 1)ὃ = 19.17 × (2•14 + •8) = 6866.36 άά  
 
 ὣ ( ) = 700 × 50 × 25 + 250 × 200 × 175 + 15419.19 × 277 + 6866.36 × 23700 × 50 + 250 × 200 + 15419.19 + 6866.36 = 131 άά 

 Ὅ ( ) = 700 × 5012 + 700 × 50 × (131 25) + 200 × 25012 + 200 × 250(175 131 )+ 15419.19 × (277 131) + 6866.36 × (131 23) = 1166532940 άά^4 
 

 
      1 :(  )  

ὣ = 700 × 50 × 25 + 250 × 200 × 175 ὃ × 277 ὃ × 23700 × 50 + 250 × 200 ὃ ὃ = 112.0498 άά 

 
 :                  ὣ ὣ ( ) = 112.0498 131 = 18.946 άά 

 
 

 Ὅ = 700 × 5012 + 700 × 50 × (131 25) + 200 × 25012 + 200 × 250(175 131 ) ὃ × (277 131)ὃ × (131 23) = 736436813 άά  
 ὃ = 700 × 50 + 200 × 250 ὃ ὃ = 83837.611 άά  ὶ = Ὅὃ = 73643681383837.611 = 8784.08  άά  

 )    3.18   Concrete Structures Stresses and Deformations, Third Edition :(  

ʆ = ὍὍ ( ) = 7364368131166532940 = 0.6313ὅὶὩὩὴ ὅέὩὪὪὭὧὭὩὲὸ = ‰(ὸ, ὸ ) = 1.4‪ (ὸ ) = 9.725 × 10‐ (ὸ ) = ‪ ( ) × ὣ ( ) ὣ ( ) = 9.725 × 10 × (131 113.23) = 1.7281 × 10ὣ ὣ ( ) = 18.946ὶ = Ὅὃ = 8784.09‐ (ὸ, ὸ ) = 0.000562  ữỬỬ
ỬỬỮ
ỬỬỬỬ
ử

 

Ў‪1 = ‖ ‰(ὸ, ὸ0) ‪1(ὸ0) + ‐0(ὸ0) ὣὧ1 ὣ1(ὸ=Њ)ὶὧ12 + ‐ὧί(ὸ, ὸ0) ὣὧ1 ὣ1(ὸ=Њ)ὶὧ12  

= 0.6313 1.4 × 9.725 × 10 + 1.7281 × 10 18.9468784.09 0.000562 18.9468784.09 = 1.5918 × 10  ‪ ( ) = ‪ ( ) + Ў‪ = 9.725 × 10 + 1.5918 × 10 = 2.564 × 10  
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 2 
)    t=0 :       ( ὲ = 2 × 104700Ѝ20 = 9.515 ὲὃ = 9.515 × 2 × (2 × •16) = 7652.5 άά  (ὲ 1)ὃ = 8.515 × (2•14 +•8) = 3050 άά  (500 × 50) × (ὣ 25) + (200 × ὣ ) × ὣ2 + 3050 × (ὣ 23) = 7652.5 × (277 ὣ ) ὣ ( ) = 66.469 άά 

 Ὅ ( ) = 500 × 5012 + (50 × 500) × (ὣ 25) + 200 × ὣ3 + ὲὃ (Ὠ ὣ ) + (ὲ 1)ὃ (ὣ Ὠ )= 412.7275 × 10  άά  
 
 Ὁ Ὅ ( ) = 21019 × 412.7275 × 10 = 0.867512 × 10    ὔ.άά  

 ὛὝὃὝὉ2:     ‪ ( ) = ὓὉὍ = 14.941 × 100.867512 × 10 = 1.722 × 10    1άά 
  
  :     
 
 

 ὲ = ὉE (ὸ, ὸ ) = 2000009914.6 = 20.17  (ὲ)ὃ = 20.17 × 2 × (2 × •16) = 16223 άά  (ὲ 1)ὃ = 19.17 × (2•14 +•8) = 6866 άά  (500 × 50) × (ὣ 25) + (200 × ὣ ) × ὣ2 + 6866 × (ὣ 23) = 16223 × (277 ὣ ) ὣ ( ) = 92.09 άά 
 Ὅ ( ) = 500 × 5012 + (50 × 500) × (ὣ 25) + 200 × ὣ3 + ὲὃ (Ὠ ὣ ) + (ὲ 1)ὃ (ὣ Ὠ )= 757.28 × 10  άά  

:(  )      

ὣ = 500 × 50 × 25 + 66.469 × 200 × . ὃ × 23500 × 50 + 66.469 × 200 ὃ = 27.904 άά 

 
 :                  ὣ ὣ ( ) = 27.904 92.09 = 64.188 άά 

 
 Ὅ = 500 × 5012 + 500 × 50 × (92.09 25) + 200 × 66.46912 + 200 × 66.469 × 92.09 66.4692ὃ × (92.09 23) = 166.98 × 10  άά  
 ὃ = 500 × 50 + 200 × 66.469 ὃ = 37935.656 άά  ὶ = Ὅὃ = 166.98 × 1037935.656 = 4401.713  άά  
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   )   3.18   Concrete Structures Stresses and Deformations, Third Edition :(  

ʆ = ὍὍ ( ) = 166.98 × 10757.28 × 10 = 0.2205ὅὶὩὩὴ ὅέὩὪὪὭὧὭὩὲὸ = ‰(ὸ, ὸ ) = 1.4‪ (ὸ ) = 1.722 × 10‐ (ὸ ) = ‪ ( ) × ὣ ( ) ὣ ( ) = 1.722 × 10 × (92.09 66.469) = 4.412 × 10ὣ ὣ ( ) = 64.188ὶ = Ὅὃ = 166.98 × 1037935.656 = 4401‐ (ὸ, ὸ ) = 0.000562   ữỬỬ
ỬỬỮ
ỬỬỬỬ
ử

 

Ў‪2 = ‖2 ‰(ὸ, ὸ0) ‪2(ὸ0) + ‐0(ὸ0) ὣὧ1 ὣ1(ὸ=Њ)ὶὧ12 + ‐ὧί(ὸ, ὸ0) ὣὧ1 ὣ1(ὸ=Њ)ὶὧ12  

= 0.2205 1.4 × 1.722 × 10 + 4.412 × 10 64.1884401 0.000562 64.1884401 = 2.1401 × 10  

 ‪ ( ) = ‪ ( ) + Ў‪ = 1.722 × 10 + 2.1401 × 10 = 3.862 × 10  

    1  2 : 

ὓ = ήὒ8 = 2.125 × 7.58 = 14.941 Ὧὔ.άὓ = 10.85165 Ὧὔ.ά‍ = 0.5 ữỮ
ử‚ = 1 ‍ ὓὓ = 1 0.5 10.8516514.941 = 0.736 

 ‚ = 0.736‪ ( ) = 3.862 × 10‪ ( ) = 2.564 × 10  

‪ = ‚ × ‪ ( ) + (1 ‚)‪ ( ) = 0.736 × 3.862 × 10 + 0.264 × 2.564 × 10 = 3.52 × 10    1άά 

 

        Ma     .               .  
      (        )          :  

Ў = Ў (ὭὲὧὰόὨὭὲὫ 3 άέὲὸὬ ὧὶὩὩὴ & ίὬὶὭὲὯὥὫὩ) = 548‪ὒ  = 548 × 3.52 × 10 × 7500 = 20.625 άά 
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̀-     

  

   :             < ὒ240                  ὒ480                    

    < ὒ360                                                                                                                                    
   :                Ў = Ў ( ὔέ ὧὶὩὩὴ,ὔέ ὛὬὶὭὲὯὥὫὩ) = 25.83720703 άάЎ = Ў .  (ὔέ ὧὶὩὩὴ,ὔέ ὛὬὶὭὲὯὥὫὩ) = 20.65 άάЎ = Ў . (ὭὲὧὰόὨὭὲὫ ὒέὲὫ ὸὩὶά ὧὶὩὩὴ & ίὬὶὭὲὯὥὫὩ) = 41.558 άάЎ = Ў (ὭὲὧὰόὨὭὲὫ 3 άέὲὸὬ ὧὶὩὩὴ & ίὬὶὭὲὯὥὫὩ) = 20.625 άά  

Ў        = (ὅὃὛὉ1 ὅὃὛὉ2) + (ὃὛὉ3 ὅὃὛὉ4) = 26.12ὒ240 = 7500240 = 31.25 άά   ὕὑ 
 

•  26.12 mm   )                     
       .(              28.053 mm  

 .     ɝ = 5.263 < ὒ360 = 7500360 = 20.83 άά   ὕὑ 
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̹-͈      
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•   9-19 -2-4-2  )   99               (
    L/240         .  ACI-318-19  .    

           .           
  C20    S300      Ec = 4700 Ѝ20 = 21019 MPa   .     

 

 

 


