


 
 

2022    1 

 

 

 

 

 

1.  

 

  

  
 . 

 :  

 
 

 

 

2.  

 
 : 

  

  

  

   

C25/30  
-  XC2 -1).    

B500C.    
fk = 3 MPa  . 

 

 

3.   

  
 (  ) 

8 (   ). 
,  )  

  1  .  

 

 



 
 

2022    2 

4.  

 
Betonexpress  Runet. 

 

 

 

 

 

 





-   

-  

  

 
-ELOT:2010) 

 

 0.550 

 

 0.550 

 

 

 

 
 

 
 

 

 
 

 
 

 

 
 
 

 

 
 
 

- -  

 
 
 

       B1= 0.550 m 
 

 
 

X 

Y 

Y 

P 

P X 

a 

p 
0 

0 

H 

N 
e 

H 
e 

N 

 
 

 
 

         x=0.275 m, y=0.500 m (xo=0.275 m, yo=0.500 m) 

 
   

      

1 

software by RUNET (c) 
BETONexpress 

 



-   

 -A.4, EC8-  
  

                                            (  EQU  )  (STR/GEO)  ( ) 
                                                       ( A1+M1 ) 

  1.35      1.00 
            
            
           Qstb:     0.00      0.00      0.00 

     
     

             cu:     1.40      1.00      1.00 
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 (EC8-  
    kv=0.50x0.107=0.054   (EC8-  

 
       Fwy= 11.00x0.054=  0.59 kN/m 
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                                                 EQU    A1+M1   

 (y=yA)             
 

   
  

 
 

-2.11  -1.51 kNm/m 
 x= 0.000 m, y= 0.667 m 

 

 

 
                                      EQU    A1+M1   

 
 

 

 (EC8 EN1998-  

  kh=1.00x0.16x1.00/1.500=0.107 (EC8-  
 (EC8-  

(EC8-  
)=kh/(1-kv)=0.107/(1-  

Method Mononobe-Okabe   (EC8-5  E.4) 
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                                                 EQU    A1+M1   

 
qB=-18.84 -  

  (qA+qB)H          Pp=  3.77   5.02 kN/m 
 

-3.77  -5.02 kN/m 
 

 
 

 

 

 
                                      EQU    A1+M1   

-3.77  -5.02 kN/m 
 

-0.50  -0.67 kNm/m 

   (EC8 EN1998-  

-kv)=0.107/(1-  
 

=(Kp*/Kp)=(3.467/3.690)=0.940 
                                      EQU    A1+M1   

-3.54  -4.72 

 

 
                                                                      
         -  y2      Fx      Fy     x      y  
                                           [kN/m]  [kN/m]  [m]    [m] 

- 1.00    3.17    0.79  0.000  0.667 
- 1.00   -3.77    0.00  0.550  0.867 
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 (EC7 EN1997-1-  
 

 
                                                                                   
                 y1 -  y2      Fx      Fy    xo    yo      M 
                                                [kN/m]  [kN/m]  [m]   [m]   [kNm/m] 

- 1.00    3.49    0.87 0.550 0.333     0.69 
-2.73 

                                              -2.04 

y 0 

x 0 

 
-2.04 kNm/m 

   =    0.92 kNm/m 
 

 
-2x0.085= 0.379 m   

M=0.379x(1000x0.20)/1.40= 54.14 kN/m 
 (EC7 .2.2, .6.1) 

1 2 q q 
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                 y1 -  y2      Fx      Fy    xo    yo      M 
                                                [kN/m]  [kN/m]  [m]   [m]   [kNm/m] 

- 1.00    3.49    0.87 0.550 0.333     0.69 
-3.33 

                                              -2.64 

 
-2.64 kNm/m 

 
 

 
-2x0.072= 0.407 m   

M=0.407x(1000x0.20)/1.40= 58.14 kN/m 
  

1 2 q q 

 (EC7 EN1997-1-  
  
                                                                                         
                  y1 -  y2     Fx     Fy   xo    yo      Mo+     Mo- 
                                              [kN/m] [kN/m] [m]   [m]  [kNm/m] [kNm/m] 

- 1.00   3.49   0.87 0.550 0.333    1.17    0.47 
              W x0.90               0.00   9.90 0.275 0.500    0.00    2.73 

                                       

y 0 

x 0 

 
 =    3.20 kNm/m 

 
-(3.20-1.17)/10.77=0.087m, ec<=0.550/3=0.183m 

 (EC7 EN1997-1-  
      
                  y1 -  y2     Fx+    Fx-    Fy 
                                              [kN/m] [kN/m] [kN/m] 

    Pax1.10  0.00- 1.00   3.49   0.00   0.87 
- 1.00   0.00   3.39   0.00 

 
                                     3.49   3.39  10.77 

Y P 

P 
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p 
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0 

s F  =c.B+W.tan()  

H N 

   /  
M     =   1000x0.550x0.015/1.25=   6.60 kN/m 

  
 

 (3.39/1.00+6.03) =    9.42 kN/m 
 

 

 
                         
         -  y2      Fx      Fy     x      y  
                                           [kN/m]  [kN/m]  [m]    [m] 

- 1.00    2.26    0.71  0.000  0.667 
- 1.00   -5.02    0.00  0.550  0.867 

    0.00   11.00  0.275  0.500 
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 (EC7 EN1997-1-  
 

 
                                                                                   
                 y1 -  y2      Fx      Fy    xo    yo      M 
                                                [kN/m]  [kN/m]  [m]   [m]   [kNm/m] 

- 1.00    3.05    0.96 0.550 0.333     0.49 
-3.03 

                                              -2.54 

y 0 

x 0 

 
-2.54 kNm/m 

   =    0.75 kNm/m 
 

 
-2x0.063= 0.425 m   

M=0.425x(1000x0.20)/1.40= 60.71 kN/m 
  

1 2 q q 

 
                                                                                   
                 y1 -  y2      Fx      Fy    xo    yo      M 
                                                [kN/m]  [kN/m]  [m]   [m]   [kNm/m] 

- 1.00    3.05    0.96 0.550 0.333     0.49 
-4.09 

                                              -3.60 

 
-3.60 kNm/m 

 
  ec=0.75/15.81=0.047m, ec<=0.550/6=0.092m 

 
-2x0.047= 0.455 m   

M=0.455x(1000x0.20)/1.40= 65.00 kN/m 
  

1 2 q q 

 (EC7 EN1997-1-  
  
                                                                                         
                  y1 -  y2     Fx     Fy   xo    yo      Mo+     Mo- 
                                              [kN/m] [kN/m] [m]   [m]  [kNm/m] [kNm/m] 

- 1.00   3.05   0.96 0.550 0.333    1.01    0.53 
 

                                                 1.01    3.56 

y 0 

x 0 

 
 

 
  ec=(0.550/2)-(3.56-1.01)/11.96=0.062m, ec<=0.550/3=0.183m 

 (EC7 EN1997-1-  
                                                                    
                  y1 -  y2     Fx+    Fx-    Fy 
                                              [kN/m] [kN/m] [kN/m] 

- 1.00   3.05   0.00   0.96 
- 1.00   0.00   5.02   0.00 
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M     =   1000x0.550x0.015/1.10=   7.50 kN/m 

  
 
 

 

 (EC8 EN1998-5:2004) 
 

 
                                                                      
         -  y2      Fx      Fy     x      y  
                                           [kN/m]  [kN/m]  [m]    [m] 

- 1.00    2.26    0.71  0.000  0.500 

- 1.00   -4.72    0.00  0.550  0.867 
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         -  y2      Fx      Fy     x      y  
                                           [kN/m]  [kN/m]  [m]    [m] 

- 1.00    0.79          0.000 0.500 
 

                                                                     

  
 
                                                                                   
                 y1 -  y2      Fx      Fy    xo    yo      M 
                                                [kN/m]  [kN/m]  [m]   [m]   [kNm/m] 

    Pax1.00  0.00- 1.00    3.05    0.71 0.550 0.500     1.13 
-2.28 

                                              -1.15 

 
-1.15 kNm/m 

 
 

 
 L'=0.550-2x0.172= 0.206 m   

M=0.206x(1000x0.20)/1.00= 41.20 kN/m 
  

q 

B q 

  
 
                                                                                   
                 y1 -  y2      Fx      Fy    xo    yo      M 
                                                [kN/m]  [kN/m]  [m]   [m]   [kNm/m] 

- 1.00    3.05    0.71 0.550 0.500     1.13 
              W x1.00                1.18   11.59 0.275 0.500    -2.60 

                                              -1.47 

 
 =   -1.47 kNm/m 

 
 

 
-2x0.155= 0.239 m   

M=0.239x(1000x0.20)/1.00= 47.80 kN/m 
 (EC7 .2.2, .6.1) 
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B q 
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                  y1 -  y2     Fx     Fy   xo    yo      Mo+     Mo- 
                                              [kN/m] [kN/m] [m]   [m]  [kNm/m] [kNm/m] 

- 1.00   3.05   0.71 0.550 0.500    1.52    0.39 
    3.03 

-0.59 0.275 0.500    0.16    0.00* 

                                       
 

 
 

 
-(3.42-2.27)/11.12=0.172m, ec<=0.550/3=0.183m 

1  -  
                                                                    
                  y1 -  y2     Fx+    Fx-    Fy 
                                              [kN/m] [kN/m] [kN/m] 

- 1.00   3.05   0.00   0.71 
- 1.00   0.00   4.72   0.00 

           W x1.00               1.18   0.00  10.41 
                                   

Y P 

P X 

a 

p 
0 

0 

s F  =c.B+W.tan()  

H N 

   /  
 

  
                   =    4.23 kN/m 

 
 

 

 

 
 

 
  

                                                                          
  
  
 0.20 0.275 0.550    0.12    2.24    0.00 -0.002 -0.004 -0.004 1.000  0.000 
 0.40 0.275 0.550    0.49    4.55    0.03 -0.011 -0.009 -0.008 1.000  0.001 
 0.60 0.275 0.550    1.09    6.95    0.12 -0.031 -0.015 -0.010 1.000  0.002 
 1.00 0.275 0.550    3.05   11.96    0.75 -0.114 -0.037 -0.007 1.000  0.006 
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  y      t        Fy       M     e/t             Ned       Nrd             
 [m]    [m]     [kN/m]   [kNm/m]                [kN/m]     [kN/m]           
 0.20  0.550     2.24     0.00  0.003  0.994      2.24    656.04  (Ned<=Nrd) 
 0.40  0.550     4.55     0.03  0.013  0.974      4.55    642.84  (Ned<=Nrd) 
 0.60  0.550     6.95     0.12  0.033  0.934      6.95    616.44  (Ned<=Nrd) 
 1.00  0.550    11.96     0.75  0.118  0.764     11.96    504.24  (Ned<=Nrd) 
                                                                            

  
    

 
   

 

                                                              
  y      t         Fx      d       Ved       Vrd             
 
 0.20  0.550     0.12    0.004      0.12     22.35  (Ved<=Vrd) 
 0.40  0.550     0.49    0.008      0.49     22.70  (Ved<=Vrd) 
 0.60  0.550     1.09    0.013      1.09     23.14  (Ved<=Vrd) 
 1.00  0.550     3.05    0.022      3.05     23.94  (Ved<=Vrd) 
                                                              

 

 
 

 
  

                                                                          

  
  
 0.20 0.275 0.550    0.36    2.11    0.03 -0.025 -0.005 -0.003 1.000  0.001 
 0.40 0.275 0.550    0.96    4.27    0.16 -0.065 -0.012 -0.005 1.000  0.002 
 0.60 0.275 0.550    1.80    6.50    0.47 -0.122 -0.022 -0.003 1.000  0.003 
 1.00 0.275 0.550    4.22   11.12    1.91 -0.291 -0.069  0.000 0.627  0.008 
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  y      t        Fy       M     e/t             Ned       Nrd             
 [m]    [m]     [kN/m]   [kNm/m]                [kN/m]     [kN/m]           
 0.20  0.550     2.11     0.03  0.026  0.948      2.11    625.68  (Ned<=Nrd) 
 0.40  0.550     4.27     0.16  0.067  0.866      4.27    571.56  (Ned<=Nrd) 
 0.60  0.550     6.50     0.47  0.124  0.752      6.50    496.32  (Ned<=Nrd) 
 1.00  0.550    11.12     1.91  0.295  0.410     11.12    270.60  (Ned<=Nrd) 
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  y      t         Fx      d       Ved       Vrd             
 
 0.20  0.550     0.36    0.004      0.36     22.35  (Ved<=Vrd) 
 0.40  0.550     0.96    0.008      0.96     22.70  (Ved<=Vrd) 
 0.60  0.550     1.80    0.012      1.80     23.06  (Ved<=Vrd) 
 1.00  0.550     4.22    0.020      4.22     23.76  (Ved<=Vrd) 
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