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    1  -2                    

  
    2  -2              

  
    3  -2                     

  
    4  -2                     

  
    5  -2                       

  
    6             

  



 

 

 
 

 

 
/ -

12 
      

    7     

  
    8     

  
    9     

  
   10         

  
   11  -1   

  
   12  -    

  
   13       

  
   14     

  
   15  -1              

  
   16  -1                    

  
   17  -1                 

  
   18     

  
   19     

  
   20     

  
   21     

  
   22  -2            

  
   23     

  
   24  -1                  

  
   25  -1                      

  

  

 8 2 

               d        A       Is       It       As       At 

                                                         

    1  L 80x8              8    -6  -6    1e-4 

    2  L 125x80x8          8    -6  1 -5    -4 

    3  L 75x6              8    -7  -6  -4  -4 

    4  L 75x6              8  175  -6  -7  -4  -4 

    5  L 75x6              8  00175  -6  -6    -4 

    6        0    -5  -4     

    7  I 20                0    -5  -6    00103 

    8        0    -5  -6     



 

 
 

 

 
/ -

13 
      

    9  L 75x6             8    -6  -6  -4   

   10  ZK 100x5           0    -6  -6  -4  -4 

   11  L 40x5             8  -4  -7  -7  -4  -4 

   12  ZK 60x4             0  -4  -7  -7  -4  83e-4 

   13  U 24             120    -4  -5     

   14       0    -5  -6  81   

   15  L 125x80x10        8    -6  -5    -4 

   16  L 90x56x8          8    -7  -6    -4 

   17  L 63x40x5          8  -4  -7  -7  -4  -4 

   18  L 75x8             8    -6  -6  -4  -4 

   19  L 90x56x8          8    -6  -6  -4   

   20  U 20               0    -5  -6  -4  80e-4 

   21  L 56x5             0  e-4  -7  -8  -4  -4 

   22  I 20               0    -5  -6     

   23  L 75x6             8    -7  -6  -4  -4 

   24  L 125x80x10      8    -6  -6  -4  00189 

   25  L 90x56x8          8    -6  -6  -4   

 

               E           G        r       Kr       Cm       Ck 

                   3 

    1      8                           

    2                                 

    3                                 

    4            80e7                     

    5                               

    6                                 

    7                                 

    8      06e8                           

    9                                 

   10                                 

   11                                 

  12                                

   13                                 

   14                                 

   15                                 

   16                               

   17                                 

   18                                 

   19                      1            

   20                                 

   21                                 

   22                                

   23                               

   24                                 

   25                                 

d -  

A -  

Is -  

It -  



 

 

 
 

 

 
/ -

14 
      

As -  

At -  

E -  

G -   

r-  

Kr-  

Cm -  

Ck -  
 

5   
 

  

    11 

                    K-  K-2 K-3  K-4  K-5 K-6 K-7 K-8 

 1 1 1 1 1 1 1 1 

  1  0 1 0 0 1 1 0 0 

  1 0 1 1 0 0 0 0 

5  0 0 1 0 1 0 1 0 

 0 0 0 1 0 1 0 1 

 1 1 1 1 1 1 1 1 

 

 
 

5 1    

 



 

 

 
 

 

 
/ -

15 
      

Max N -  

 

 
5 1      5    

 

 

 
5 1 3     5   

 

 

Max N  -  

 

 



 

 

 
 

 

 
/ -

16 
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4 2 3     5   
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5 3   t 
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6, Uy=15 18621  
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20 
      

    

 12 

   

       

  

     

         Qx 

        

         Qy 

        

         Nz 

        

         Mx 

       

  5/25 

       

       

       

       

       

         -                   -  

   2      -                   -  

   3      -                   -  

   4      -                   -  

   5      -                   -  

   6      - 142                  -  

   7      -       -              

   8      -       -              

  5/26 

       

       

       

       

       

         -      -             

   2      -      -             

   3      -      -             

   4      -      -            71 

   5      -      -             

   6      -      -             

   7      -       -              

   8      -       -              

 5/25 

       

       

       

       

       

                              

   2                           

   3                           

   4                           

   5              07             

   6                           

   7                           

   8                           

 

 

 

 



 

 

 
 

 

 
/ -

21 
      

6    

 

 

-  

-  

+/-  -  

-  

-  

 

                       

                                                                                                                                         13 

                            +/-          

                              

 1                 1 

                 1 

                 2 

                 2 

                       

  

1:  1  

2:  Y 

 

 

 

1) 

-  

 

  

 

18  -

- -  : 

- � / ; 

- 363-490    

 

225/1,050=   

 

 

 



  

                                     k     =   2        -

                      

                                      l c     =   5.00     

                              I c     =  10113   4

                        

                                       l 1     =  14.65     

                                            l 2     =  14.65     

                    I s 1    = 298900   4

                                            I s 2    = 298900   4

5

14.7 14.7

  16.13330.2017,  31

           p     =   0.000               n     =  13.450    -

                         �      =   2.03     -
                             l e f    =  10.14     



  

                 k  =  3  -

  

  l c  =  5.00 

   I c  =  18850 4

    

  l 1  =  14.65 

 l 2  =  14.65 

    I s 1  = 298900 4

 I s 2  = 298900 4

5

14.7 14.7

  16.13330.2017,  31

p   n  =  8.118  -

   �   =  1.03  -

   l e f  =  5.13 



  

                      

                                      l c     =   5.00     

                              I c     =  18850   4

                        

                                            l     =  14.65     

                         I s     = 298900   4

5

14.7

  16.13330.2017,  31

           p                 n     =   5.412    -

                         �      =   1.04     -
                             l e f    =   5.19     
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22 
      

 

 

-23-  

 

Ksig -    

       3,50,51,105,106); 

Ksigv -  

         

Ktau -   

       42); 

Ky -   

     - ; 

Kz -  

     -   9); 

Kyz -  

       

-  

       (  

- -  

-    -   

-   

 

  5- 5 

 

 

-  
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6 1    5   

-  

- -1 

 

 

6 1    5   

-  

 

- -2 

 



 

 

 
 

 

 
/ -

68 
      

  

  

� 18  

          

: 

-    

Rwf = (0,55*Rwun)/ wm 

wm = 1.25 
Rwun = 41.00  

Rwf = 18.00  

-      

Rwz = 0,45 * Run 

Rwz =16.20 / 2 

     

 

 

 

 

N / f * kf * lw Rwf * wf * c 

f = 0.7  

z = 1 

wf = 1 

wz = 1 

c = 1 
kf = 0.5   

 

N = 

 

272  

: 

lw  >= 41.1      

lw  >= 32.0        

 

: 

4    � lw  = 4* 16-1) =60  

 

2     � lw  = 2* 25-1) =48  

 

 



 

 

 
 

 

 
/ -

69 
      

   

 : 

Nbt Rbt * Abn * c  

 

 - , 

� 0  

Rbt=0,45 Run=18 / 2 

Abn=  

c=1 

n=4 

N = 272  > n*Nbt 18 *2,45 *    

   

 

 

 

 

 

 

 

 

 

 

 

 



 30 1                       57837-2017

                    h [ ]     b [ ]     t w  [ ]     t f  [ ]   r [ ]

   298        299         9.0        14.0       18

           y               b y     = 440       

                             z               b z     = 455       

                                           t n     =  22       

                              d     =  24       

                              a y     =  48       

                                                  a z     =  53       

                                    h m     = 200       

                                           t m     =  12       

z

y 

1

2

3

4

 K        N        M y         M z        Q y        Q z  

                            [ ]     [ ]     [ ]     [ ]     [ ]

 1     457.1       3.7                         3.3

 2      55.0      17.7                         7.7

 3     165.4      42.6                        19.0

                 

  16.13330.2017

                                   

                            R y     = 220      

                                     

                            R y     = 220      

                          � c     =   1.00     -

                                   

                            R y     = 220      

                            

                            R b a    = 190      

                                B15

                          � b     =   1.00     -

                            � b R b   =   8.50   

                                                 

                            R w f    = 180      



  = 1

  = 2

  = 3

  

  K  max � b  min � b  N b  e y  e z

[ ] [ ] [ ] [ ] [ ]

 1  2.53  2.04  457.1  0.0  8.1

 2  1.82  0.00  74.2  0.0  165.8

 3  4.40  0.00  203.2  0.0  157.5

.    �   =  0.00087  -

 K  p  max M  max �  / R y � c

[ ] [ / ]

 1  3  2.53  7.1  88.1 / 220.0 

 2  3  1.82  5.1  63.5 / 220.0 

 3  3  4.40  12.4  153.3 / 220.0 



 3 -     

    

              

     

 K         N a 1          N a 2          N a 3          N a 4

          [ ]        [ ]        [ ]        [ ]

 1         0.0         0.0         0.0         0.0

 2         9.6         9.6         0.0         0.0

 3        18.9        18.9         0.0         0.0

                     K          max N a   /  N u a         

 1             0.0  /  66.9              

 2             9.6  /  66.9              

 3            18.9  /  66.9              

        

                                     k f     =   5*      

                                    k f     =   5*      

                                  k f     =   8*      

                    *   

          

    (  � f R w f  <= � z R w z )

      

         

   A           I y          I z          A y         A z  

 [ 2]       [ 4]      [ 4]      [ 2]     [ 2]

 116.4       21580      18988       36.6      79.7

                    .      � f  = 0.7

                    .      10

       

     

 K              N              M y               M z  

              [ ]           [ ]           [ ]

 2            74.2            12.3             0.0

 3           203.2            32.0             0.0

                    

                    

 K      � w        � w         � f  / R w f         

      [ ]    [ ]                     

 1     43.2      0.4     43.2 / 180.0    

 2     19.4      1.0     19.4 / 180.0    

 3     51.2      2.4     51.3 / 180.0    

                    . � f  = ( � w
2  + � w

2 ) 1 / 2



   = 1

      = 1 

-20 -10 10 20

-20

20

-20 -10 10 20

   = 2

      = 2 

-20 -10 10 20

-10

10

-20 -10 10 20



   = 3

      = 3 

2

-20 -10 10 20

-20

20

40

-20 -10 10 20

   

 

 K     q 1         q 2         q 3         q 4         q 5         q 6          Q 

     [ / ]    [ / ]    [ / ]    [ / ]    [ / ]    [ / ]     [ ]

 1    396.3     411.4     205.7     234.3     468.6     483.7         

 2    -73.9     -23.7     -11.9      83.3     166.6     216.8     -9.6

 3   -182.3     -51.9     -26.0     221.5     443.1     573.5    -18.9

 K     max M     max Q         �  / R y            �  / R s          

       [ ]      [ ]                                       

 1       1.5      37.4      18.4 / 220.0     23.4 / 127.6    

 2       1.4      15.0      18.0 / 220.0      9.4 / 127.6    

 3       2.9      39.9      36.4 / 220.0     24.9 / 127.6    

        

                                         k f     =   7*      

                                 l w     = 190       

                    *   

    (  � f R w f  <= � z R w z )

                    

                    

 K          N           � f  / R w f            

          [kN]                           

 1        71.7        77.0 / 180.0       

 2        29.6        31.8 / 180.0       

 3        75.9        81.5 / 180.0       
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70 
      

 

: 

-2, 

- -2  

1   
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. 

 
. 

 

/ .1- . 1 
71 

   .  . .

2.        

      -2. 

 

 

 

 

 

 

 

 

 

 

 

.7.2       -2 

3.           

         

   . 

4.       . 

         

 . 

         

    : 

1.        

         

         5- 5/25-26. 

2.           

            

-1  -2. 

3.         

      -2. 

4.          

 .      -2   

       .   

5.             

     5- 5/25-26. 



 

 
 

 

 
/ -

72 
      

   

  

ISO 898-1-2014  

-

, » 

-  

 -

  

� 1 -

 

 
    

  

 

 3    

1  4 1640 2 30 15 0,697 



                       

M = 1 :60

z=0.00 

WL=4.00 

Hc=2.43 

DL

FL

37   303

77    39

               N                         

1  1        

                        .

                    

                    

           z    g     E    fi    c/Rc   e   IL 

             [ ][ / 3 ][ ][ ]  [ ] [%]     

 1       0.00  16.3  15.0 29.0    2.0 69.7

             

                    

     X   Y              height h

                 [ ]   [ ]               [ ]   

           180.0  100.0               90.0

     100.0  100.0              105.0

          40.0   40.0

                        195.0  

            

                    

 N   .      N    Mx     My      Qx     Qy 

                  [ ] [ * ] [ * ]   [ ]   [ ]

 1     457.2    0.0    3.7    3.3    0.0



         20.13330.2016

           H   .

                    

                    

 N     .    N     Mx     My      Qx     Qy 

       .   [ ] [ * ] [ * ]   [ ]   [ ]

 1  . .  1    480.1    0.0    3.9    3.5    0.0

 2  .  2    411.5    0.0    3.3    3.0    0.0

 3  .  3    457.2    0.0    3.7    3.3    0.0

     

     

-       -     

.   1    2    3    4   .   1    2    3    4 

  1  1.05 0.90 1.00      

      

M = 1 :20

1800

1000

724

1
9
5
0

9
0
0

      

M = 1 :20

X

Y

1
0
0
0

1
0
0
0

7
2
4

4
0
0

400



  22.13330.2016

               .

               3.

                                     Hc=2.43    

                                 p=302.9 

                            e x =0.02    

                    .    5.6.7 R=293.6 

                    C     5.6.24   R=352.3 

                        x          p x =321.7 

                        y          p y =302.9 

                                    p x y =321.7 

                              s=1.4   < s u =15.0   

                          3,

                                i=0.0006  < i u =0.0050



   

M = 1 :50

z=0.00 

WL=4.00 

Hc=1.69 

DL

FL

37  134

65  32

N     

1  1        

    .

 z  g  E  fi  c/Rc  e  IL 

[ ][ / 3 ][ ][ ] [ ] [%]

 1       0.00  16.3  15.0 29.0  2.0 69.7

     X   Y  height h

[ ] [ ] [ ]

 193.0  100.0  90.0

 100.0  100.0  105.0

 40.0  40.0

    195.0 

 N .  N  Mx  My  Qx  Qy 

[ ] [ * ] [ * ] [ ] [ ]

1  165.0  0.0  42.6  19.1  0.0



         20.13330.2016

           H   .

                    

                    

 N     .    N     Mx     My      Qx     Qy 

       .   [ ] [ * ] [ * ]   [ ]   [ ]

 1  . .  1    173.2    0.0   44.7   20.1    0.0

 2  .  2    148.5    0.0   38.3   17.2    0.0

 3  .  3    165.0    0.0   42.6   19.1    0.0

     

     

-       -     

.   1    2    3    4   .   1    2    3    4 

  1  1.05 0.90 1.00      

      

M = 1 :20

1930

1000

724

1
9
5
0

9
0
0

      

M = 1 :20

X

Y

1
0
0
0

1
0
0
0

7
2
4

4
0
0

400



  22.13330.2016

               .

               3.

                                     Hc=1.69    

                                 p=134.1 

                            e x =0.31    

                    .    5.6.7 R=293.6 

                    C     5.6.24   R=352.3 

                        x          p x =262.8 

                        y          p y =134.1 

                                    p x y =262.8 

                              s=0.5   < s u =15.0   

                          3,

                                i=0.0043  < i u =0.0050



   

M = 1 :60

z=0.00 

WL=4.00 

Hc=2.36 

DL

FL

37   478

76   38

N     

1  1        

    .

 z  g  E  fi  c/Rc  e  IL 

[ ][ / 3 ][ ][ ] [ ] [%]

 1       0.00  16.3  15.0 29.0  2.0 69.7

     X   Y  height h

[ ] [ ] [ ]

 100.0  100.0  90.0

 100.0  100.0  105.0

 40.0  40.0

    195.0 

 N .  N  Mx  My  Qx  Qy 

[ ] [ * ] [ * ] [ ] [ ]

1  425.8  0.0  0.0  0.5  0.0



  22.13330.2016

    .

      3.

Hc= .

p=  

  

   

 s= .    < su =15.0   
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   3 4  

 

h   74 74  

b      

i      

      

 

3
 

i      

  

 

      

      

   

 

 
      

b      

      

 

i      

min 
  

-   

  



 

 

   

  

  -  

 -  

 

- 

 

i 

  
3
 

Pmax  

- 

- 

 

R  

 

- 

 

 b h i  i  

1  3 4   7 8 9    

 

      

 

3,34  

  

        

3    44    

4        

        

 

      

 

 7,44 

  

        

3    47    

4        

        

3 

      

 

  

  

        

3       7,33 

4      4,84  
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3        

4        
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2/06-23 27  2023 

 

1.    

2.   
 

53 . 

3.   
 

4.   27  2023  

5.   

   

   

   

 
 

 

 
 

 

     

 

 

2.2 587, 

- -06-2023/255985869 



 
    

 

 

  

 

*

 

. 

 

 

 

 

 

 

 
 

 

 

 

 

 

- 

 
 

1 2 3 4 5 6 7 8 9 

1    

 

27.06.23 >100 

2985 20,4 

20,3 0,8  

2990 20,5 

2964 20,1 

2987 20,4 

2961 20,1 

2 

 

   

2 

27.06.23 >100 

3238 22,0 

22,4 0,8 15 

3220 21,9 

3349 22,7 

3350 22,8 

3344 22,7 

3    

3  

27.06.23 >100 

3473 23,6 

23,4 0,8 15 

3472 23,6 

3473 23,6 

3478 23,7 

3334 22,6 
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-  

 



                 

 23   6 

  6 

-  

. 

 

( 1) 

-  (  

aQIII)  - -

1236- - - - ),  

 

-

 

-  

 

, 

- . 

  

,  

   )  

( - - - -  

 -

 (aQIII) 

: 

 -

 (aQIII). 

e=0,697 

4 3 3  

2 2 1  

3  
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-2020  

1
0

 -
 

 

5
 -

 
 

2
 -

 
 

1
 -

 
 

0
,5

 -
 

 

0
,2

5
 -

 
 

0
,1

0
 -

 
 

0
,0

5
 -

 
 

0
,0

1
 -

 
 

 

 

 
  

 

 
  

-

   

 

  

10 5 2 1 0,5 0,25 0,1 0,05 0,01 0,002 0 Cu Dcarb Wg s W d ,min ,max e emax emin WL Wp Ip IL Sr s w K K K Iom 

17/23 8 1,2 1t 0,1 0,2 18,5 59,8 20,5 0,9 
 

18/23 8 1,8  3,2 0,1 0,2 21,3 48,3 24,7 2,2 2,5 2,65 6,02 1,59 1,72 0,668  0,25 
 

19/23 9 1,5 1t 0,2 1,5 23,5 57,5 11,5 5,8 
 

20/23 9 2,6  7,2 0,1 2,4 27,9 37,9 11,3 13,2 2,85 2,66 6,01 1,55 1,70 0,721  0,15 
  

21/23 10 1,5 1t 1,1 0,7 30,4 50,8 13,6 3,4 
 

22/23 10 2,6  1,1 0,2 1,3 10,5 37,5 43,3 6,1 2,5 2,64 5,84 1,52 1,69 0,701  0,23 
 

23/23 11 1,5 1t 0,1 0,5 18,3 54,2 16,4 10,5 
 

24/23 11 2,6  1,4 0,1 1,0 13,2 27,2 54,3 2,8 3,5 2,66 4,87 1,56 1,57 0,687  0,19  

  

25/23 12 1,5 1t 0,5 0,3 23,1 57,5 17,8 0,8 
 

26/23 12 2,6  5,1 0,1 1,1 8,2 41,2 41,2 3,1 2,5 2,67 5,31 1,51 1,62 0,731  0,21 , 

 

27/23 13 1,5 1 0,2 1,4 24,1 57,8 11,2 5,3 
 

28/23 13 2,6  2,9 0,1 0,3 14,2 42,1 33,6 6,8 2,2 2,64 5,77 1,59 1,71 0,760  0,13 
 

3.2-1* 

14 

2,45  0,2 1,3 23,9 67,0 7,6 ------ ------ ------ 2,06 2,64 5,10 1,64 1,72 0,613  0,22 
 

2.2-1*  

14 

2,55  0,1 0,6 39,0 33,3 27,0 ------ ------ ------ 3,63 2,67 5,40 1,57 1,65 0,706  0,20 
 

5.1-1*  

1

4 

2,65  0,1 0,2 0,8 23,1 68,0 7,8 ------ ------ ------ 2,05 2,65 9,50 1,57 1,72 0,687  0,37 
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