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b) B C
1) ( m)

512
50100252
0156002

2 2
.

..
..

t
PH

m    N/mm2

2) ( b)

1
132

2

2

3
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K
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3

2
.

.
..

..
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1
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3
2

2

K
K

t
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1142940
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91120166002 2

3

2
.

.
..

..
...    N/mm2

3) ( T)

MbmMT     ---------------------------------------------  M
769257512 ...    N/mm2

BbmBT     -----------------------------------------  B C
3103890512 ...    N/mm2

.2.7

(N/mm2) (N/mm2)

- ( m) 9.2 103.0  
N ( b)N 32.5 - - 
A/B ( b)B 74.0 - - 
N ( T)N 41.7 154.5  
A/B ( T)B 83.2 154.5  

(N/mm2) (N/mm2)

- ( m) 12.5 103.0  
M ( b)M 57.2 - - 
B/C ( b)B 90.8 - - 
M ( T)M 69.7 154.5  
B/C ( T)B 103.3 154.5  
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.3 2

.3.1
3 2 3

5.1 g)

.3.2
1

   1.80 MPa 
   180 
   1.00 MPa 
   150 
   B410 
   3.0 mm 

20 % 

.3.3
H = 161.0 mm 
h1 = 144.0 mm 
h2 = 192.0 mm 
h3 = 76.0 mm 
t1 = 17.0 mm 
t2 = 29.0 mm 
t3 = 12.0 mm 

1
2

d0 = 45.0 mm 
d1 = 36.0 mm 
d2 = 33.551 mm 
T0 d0 = 2.0 mm 
T1 d1 = 5.0 mm 
T2 d2 = 22.0 mm 
p = 70.0 mm 
b0 = p  d0 = 25.0 mm 
b1 = p  d1 = 34.0 mm 
b2 = p  d2 = 36.449 mm 

 
4

3
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3 4

6.2.7 5
3

6.2.4 2 d

.3.4

a N/mm2

N/mm2

ma ( ) a ( )
B410 103.0 103.0 154.5 
B410 103.0 103.0 154.5 
B410 103.0 103.0 154.5 

.3.5
a)

0.95 1 20%

1.00 
0.60 

b)

em ( ) eb ( )
1.00 1.00 

0.503 0.468 
1.00 1.00 

1
1

 
5
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1) 3)
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221100
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00 222
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00
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2
2

.
cpt
Ieb

3)
1) 2)

( ) ( )
0.95 0.95 

0.503 0.468 

0.60 0.60 

.3.6
a) A B

1) ( m)

840
0192
0161 .

.

.
h
H

164
017
029840

33

1

2 .
.
..

t
tK
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35
34

2

2

1 K
K

t
Ph
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31645

34840164
9500172
0192801 2

.
.

..
..
..    N/mm2

2) ( b)
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Ab     ---------------------------------  A B
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3

2
.

.
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3) ( T)

MbmMT     ------------------------------------------------  N
148038110 ...    N/mm2

AbmAT     --------------------------------------------  A B
699589110 ...    N/mm2

b) B C
1) ( m)
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0161801

2 2
.

..
..

t
PH

m    N/mm2

2) ( b)
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36 2

3
2

2

1 K
K

t
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2
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.
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27436499 ...    N/mm2

c)
1) ( m)

35
611

2

2

3 K
K

t
Ph

m

249
31645

684011164
600122

0192801 2
.

.
..

..
..    N/mm2

2) ( b)
0b

.3.7

(N/mm2) (N/mm2)

- ( m) 10.1 103.0  
N ( b)N 38.0 - - 
A/B ( b)A 89.5 - - 
N ( T)N 48.1 154.5  
A/B ( T)A 99.6 154.5  

(N/mm2) (N/mm2)

- ( m) 9.9 103.0  
M1/M2 ( b)M1 91.3 - - 
B/C ( b)B 64.3 - - 
M1/M2 ( T)M1 101.2 154.5  
B/C ( T)B 74.2 154.5  

(N/mm2) (N/mm2)

- ( m) 49.2 103.0  
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.4 3

.4.1
6

5.4 a)

.4.2
1

   0.50 MPa 
   160 
   0.35 MPa 
   130 
   B410 
   3.0 mm 

20 % 

.4.3
H = 273.0 mm 
h =306.0 mm 
t1 = 22.0 mm 
t2 = 25.0 mm 
tF = 28.0 mm 
d0 = 25.7 mm 
d1 = 26.5 mm 
d2 = 25.7 mm 
d3 = 26.5 mm 
d4 = 25.7 mm 
T0 d0 = 10.0 mm 
T1 d1 = 3.0 mm 
T2 d2 = 6.0 mm 
T3 d3 = 3.0 mm 
T4 d4 = 3.0 mm 
p = 63.5 mm 

 

6

 

7
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(N/mm2) (N/mm2) (N/mm2) (N/mm2)

 A B ( m) 3.5 103.0 0 103.0  
A ( b)A 47.7 - 121.9 -  
B ( b)B 63.9 - 28.4 -  

A B ( b)A-B 63.1 - - -  
A ( T)A 51.2 154.5 121.9 154.5 OK 
B ( T)B 67.4 154.5 28.4 154.5 OK 

A B ( T)A-B 66.6 154.5 - 154.5 OK 
   

 B C ( m) 6.9 103.0 3.0 103.0  
B ( b)B 83.7 - 37.2 -  
C ( b)C 11.4 - 37.2 -  
B ( T)B 90.6 154.5 40.2 154.5  
C ( T)C 18.3 154.5 40.2 154.5  

     

b 51.6 103.0 48.1 103.0  
E b 22.8 103.0 54.1 103.0  

    

F 29.5 103.0 75.3 103.0  
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.5 4

.5.1
A 8 1

.5.2
1

   2.80 MPa 
   175 
   1.50 MPa 
   150 
   B410 
   3.0 mm 

20 % 

.5.3
H = 156.0 mm 
h = 166.0 mm 
t1 = 19.0 mm 
t2 = 25.0 mm 
d2 = 33.551 mm 
T0 d0 = 2.0 mm 
T1 d1 = 5.0 mm 
T2 d2 = 18.0 mm 
p = 70.0 mm 
a 9

=18.2 mm 
b 9

=51.8 mm 

.5.4
1

em ( ) eb ( )
0.95 1.00 1.00 

8 

 
9
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1.00 0.501 0.461 

.5.5

(N/mm2) (N/mm2)

   
- ( m) 12.9 103.0  

N ( b)N 45.5 - - 
A/B ( b)B 103.5 - - 
N ( T)N 58.4 154.5  
A/B ( T)B 116.4 154.5  

   
- ( m) 17.5 103.0  

M ( b)M 80.0 - - 
B/C ( b)B 127.1 - - 
M ( T)M 97.5 154.5  
B/C ( T)B 144.6 154.5  

.5.6

.5.6.1 .5.5
.5.5

a) b)

a)
.5.5 1

.5.5

(N/mm2) (N/mm2)

   
- ( m) 12.9 103.0  

N ( b)N 45.5 - - 
A/B ( b)B 103.5 - - 
N ( T)N 58.4 154.5  
A/B ( T)B 116.4 154.5  



KHKS 0221 (2021) 

- 61 - 
 

(N/mm2) (N/mm2)

   
 M/B/C ( m) 8.8 103.0  

M ( b)M 35.8 - - 
B/C ( b)B 56.8 - - 
M ( T)M 44.5 154.5  
B/C ( T)B 65.5 154.5  

b)
a) A

A 1 2 a) M B x
9 a =18.2 mm b =51.8 mm

1) a ( b)a

2
2

2

2
6

1
151
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1412940151166
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2t
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70.   N/mm2

(N/mm2) (N/mm2)

   
a ( m) 17.5 103.0  
a ( b)a 70.2 - - 

( b)b 0.7 - - 
a ( T)a 87.7 154.5  

( T)b 18.2 154.5  

.5.6.2
.5.6.1 .5.5

31.8mm 23
2 22 mm 25 mm t2 22 mm

(N/mm2) (N/mm2)

   
- ( m) 12.9 103.0  

N ( b)N 44.3 - - 
A/B ( b)B 104.7 - - 
N ( T)N 57.2 154.5  
A/B ( T)B 117.6 154.5  

(N/mm2) (N/mm2)

   
 M/B/C ( m) 9.9 103.0  

M ( b)M 45.4 - - 
B/C ( b)B 74.2 - - 
M ( T)M 55.3 154.5  
B/C ( T)B 84.1 154.5  
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(N/mm2) (N/mm2)

   
a ( m) 20.0 103.0  
a ( b)a 90.1 - - 

( b)b 2.8 - - 
a ( T)a 110.1 154.5  

( T)b 22.8 154.5  
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.6.1
1 6B B

1

.6.2
1

   2.00 MPa 
   175 
   1.50 MPa 
   150 
   B410 

  P 410-  
   3.0 mm 

20 % 

.6.3
H = 156.0 mm 
h = 166.0 mm 
t1 = 19.0 mm 
t2 = 25.0 mm 

10 

11 
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tn = 8.0 mm 
D = 149.2 mm 
tnr = 1.5 mm 

160 mm 6
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0022101032
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.6.4

a N/mm2

N/mm2

ma ( ) a ( )
B410 103.0 103.0 154.5 

P 410-  103.0 103.0 

.6.5
1

em ( ) eb ( )
0.95 1.00 1.00 
1.00 0.501 0.461 
1.00 1.00 1.00 

.6.6
a) t

t1=13.6 mm .2.6
t1 13.6 mm

t

(N/mm2) (N/mm2)

   
- ( m) 12.8 103.0  

N ( b)N 66.6 - - 
A/B ( b)B 141.2 - - 
N ( T)N 79.4 154.5  
A/B ( T)B 154.0 154.5  
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(N/mm2) (N/mm2)

   
- ( m) 12.5 103.0  

M ( b)M 59.1 - - 
B/C ( b)B 88.8 - - 
M ( T)M 71.6 154.5  
B/C ( T)B 101.3 154.5  
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ARm

a

m
rRm DtA
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8126132149 .
.
...   mm2

7121492252 ...DARm mm
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20 mm 2.5 t1 2.5 tn
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Ap 1Dt 2835 mm2

An nntt5 320 mm2

Xp Ap 21t 9.5 mm 
Xn An 2521 nt.t 29.0 mm 
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tR 3.7 mm 711 .tt r

tnR 6.5 mm nrn tt
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22 655526305172608667 ..
=106232  mm4

IAn IAp AAn AAp Xon Xop

IAn

122056212522 33 .t.t nnR

 8667 mm4

IAp  
1273214912 3..DtR

 630 mm4

AAn  
20562522 .t.t nnR

 260 mm2

AAp  
732149 ..DtR

 552 mm2

Xon  

220511192521 /.t.Xt n
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