
 B C  = mm  H C  = mm

E C0  = N/mm2

 B B  = mm  H B  = mm

E B0  = N/mm2

 d  = mm  l  = mm
F  = N/mm2

E s  = N/mm2

4

t  = 9 mm
k

+

3

F E1 = N/mm2

2 F E2  F e0  = N/mm2

 F e90  = N/mm2

l

=M y
235 12

6

k 90 = 67.73
3.4 =

235

N/mm3

k 0
3.4= 19.92 N/mm3

= 67680

19.4
9.7

N mm=6
F y d 3

= 31.6 10.9 12
11000

= 1018 mm4

E 0
31.6 + 10.9d=k 0

=I s
d 4

64 = 12
64

= 67.73

 E120-F330
120 450

120 450
 E120-F330

12 106

205000

11000

11000

235SS400
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(2-2-1 5)
1

1.3

1
1.3

= N/mm

S 1
cosh ( ) + cos ( )
sinh ( ) + sin ( )

=

S 1

sinh ( ) + sin ( )
=

S 1 = k 0 d = = N/mm2

4
=

l = =

(2-2-1 5)
1

1.3

1
1.3

= N/mm

S 1
cosh ( ) + cos ( )
sinh ( ) + sin ( )

=

S 1

sinh ( ) + sin ( )
=

S 1 = k 90 d = = N/mm2

4
=

l = =

3.286
1

1

1

=

=

2.9E-06

0.031
812.76

1
sinh ( 1l  ) + sin ( 1l  )

= 0.031
812.76 3.286

HL 1
2

1

= 4.0E-05
2 +

=

3.286 3.286

=
S 1 = 239.04

4E s I s

0.023 2.438

2.438
2.438

205000 1018
0.023

19.92 12 239.04

106

8.0E-05

1.5E-05

H = 1
sinh ( 1l  ) + sin ( 1l  )

= 0.023 1
239.04 2.438 2.438

= 0.023 2.438
239.04 2.438

K S90 = L 1

0.031

=

0.031

4.0E-05

S 1
4E s I s

=

33591

L 1

H =

2.9E-06

812.76

L 1 =
cosh ( 1l  ) + cos ( 1l  )
sinh ( 1l  ) + sin ( 1l  )

3.286

205000

=

13935

+ H2
1

8.0E-05 + 1.5E-052

3.286 3.286

106

1018

cosh ( 1l  ) + cos ( 1l  )
sinh ( 1l  ) + sin ( 1l  )

67.73 12

+

812.76

K S0
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(2-3-1 4)
P y1 = F E2 d l =

= N
8 d 2

3 l
=  

8 2

3
= N

d 8
l 3

=
8
3

= N

P y0 = min ( P y1 P y2 P y3  )
= min ( )
= N

(2-3-1 4)
P y1 = F E2 d l =

= N
8 d 2

3 l
=  

8 2

3
= N

d 8
l 3

=
8
3

= N

P y90 = min ( P y1 P y2 P y3  )
= min ( )
= N

24.23106
11228

=
F E1 = 235 = 24.23F E2 9.7

1106

24677
13663

P y2 = F E2 d l 2+ 1

9.7 12 106

2+

P y3 = F E2 d l

9.7 12
12

12338 8411
8411

11228

9.7
12338

8411

106

F E2 d l

19.4 12

12

13663

24.23

106

=

12
106

13663

=

106

15875

106

12

1

24677

12.11

15875

=
F E1
F E2

1= F E2 d l

19.4 12 106

2+

235
19.4 = 12.11

P y3

2+P y2

12.11 12
106

19.4 12
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R J  = N mm/rad.
kN m/rad.

R JC  = R JB  = R J
(2-2-9)

+
= kN m/rad

175.0

175.0

-87.5 151.6
-151.6 87.5
-175 0

-151.6 -87.5
-87.5 -151.5

R J-total = =R JC  + R JB

1.46E+10
14600

14600 14600
14600 14600

7300

R JC R JB

0.000 33591 175.0 1.03E+09
0.524 24825 175.0 7.60E+08
1.047 16325 175.0 5.00E+08

4.27E+08
-1.047 16325 175.0 5.00E+08
-0.524 24825 175.0 7.60E+08

-1.571 13935

0.000 33591 175.0 1.03E+09
-0.523 24847 175.0 7.61E+08
-1.047 16325 175.0 5.00E+08

4.27E+08
1.047 16325 175.0 5.00E+08
0.523 24847 175.0 7.61E+08

1.571 13935

0.262 30687 132.5 5.39E+08
0.785 19705 132.5 3.46E+08
1.309 14503 132.5 2.55E+08

132.5 2.55E+08
-0.785 19705 132.5 3.46E+08
-0.262 30687 132.5 5.39E+08

-1.309 14503

-0.262 30687 132.5 5.39E+08
-0.785 19705 132.5 3.46E+08
-1.309 14503 132.5 2.55E+08

1.309 14503 132.5 2.55E+08
0.785 19705 132.5 3.46E+08
0.262 30687 132.5 5.39E+08

0.000 33591 90.0 2.72E+08
0.524 24825 90.0 2.01E+08
1.047 16325 90.0 1.32E+08

-1.047 16325 90.0 1.32E+08
-0.524 24825 90.0 2.01E+08

90.0 2.72E+08
-0.524 24825 90.0 2.01E+08
-1.047 16325 90.0 1.32E+08

0.000 33591

-1.571 13935 90.0 1.13E+08

r i

13935 90.0 1.13E+08
1.047 16325 90.0 1.32E+08

151.6 -87.5

29
30
31
32
33
34
35
36

27 87.5 151.6
28 0 175

0 -175
87.5 -151.5

24 128 -34.3
25 175 0
26 151.6 87.5

21 -34.3 -128
22 34.3 -128
23 93.7 -93.7

18 -128 34.3
19 -128 -34.3
20 -93.7 -93.7

15 34.3 128
16 -34.3 128
17 -93.7 93.7

12 77.9 -45
13 128 34.3
14 93.7 93.7

9 -45 -77.9
10 0 -90
11 45 -77.9

6 -77.9 45
7 -90 0
8 -77.9 -45

5 -45 77.9

0.524 248253 45 77.9
4 0 90

901 0

K r i
2

2 77.9 45
90.0 2.01E+08

1.571

i
[rad.]

K
[N/mm]No. x i y i

[mm]

28



M y  =
N mm

kN m

-1.309
-0.785
-0.262

-1.571
-1.047
-0.524
0.000
0.524
1.047

33591

10414 19705

1.047
0.523
0.000
-0.523
-1.047

9306

16325

0.524
0.000
-0.524

16325

24825

90.0

9306 16325

10414 19705

10414 19705

11816 24825

i [rad.]

1.571
1.047

-0.262
-0.785
-1.309

175.0 4.76E+07
3.39E+07

33.90

P  [N] K  [N/mm] r i  [mm] M yi  [N mm]

8411 13935 175.0 5.04E+07
9306 16325 175.0 4.76E+07
11816 24825 175.0 3.97E+07

13663 175.0 3.39E+07
11821 24847 175.0 3.97E+07
9306 16325 175.0 4.76E+07

132.5 5.82E+07
8633 14503 132.5 6.56E+07
8411 13935 175.0 5.04E+07

132.5 5.82E+07
13114 30687 132.5 4.71E+07
13114 30687 132.5 4.71E+07

132.5 5.82E+07
8633 14503 132.5 6.56E+07
8633 14503 132.5 6.56E+07

10414 19705 132.5 5.82E+07
13114 30687 132.5 4.71E+07
13114 30687 132.5 4.71E+07

11816 24825 90.0 7.72E+07
13663 33591 90.0 6.60E+07

90.0 7.72E+07

9.25E+07
11816 24825 90.0 7.72E+07
13663 33591 90.0 6.60E+07

8411 13935 90.0

0.262
0.785
1.309
1.571

-1.047
-1.571

9306 16325 90.0

11816 90.0

9.79E+07

-1.047
-0.524
0.000
0.524
1.047
1.309
0.785

30 -151.6 87.5
31 -175 0
32 -151.6 -87.5

36 151.6 -87.5

33 -87.5 -151.5
34 0 -175
35 87.5 -151.5

28 0 175
29 -87.5 151.6

0.262

7.72E+07
9306 90.0 9.25E+07
8411 13935 90.0 9.79E+07

9.25E+07
8633 14503 132.5 6.56E+07

9306 16325 90.0 9.25E+07

25 175 0
26 151.6 87.5
27 87.5 151.6

22 34.3 -128
23 93.7 -93.7
24 128 -34.3

19 -128 -34.3
20 -93.7 -93.7
21 -34.3 -128

34.3 128
16 -34.3 128
17 -93.7 93.7
18 -128 34.3

6 -77.9 45
7 -90
8 -77.9 -45
9 -45

0

-77.9
10 0 -90
11 45 -77.9
12 77.9 -45

2 77.9
3 45 77.9
4 0 90
5 -45 77.9

45

No. [mm]
x i y i

1 90 0

34.3
14 93.7 93.7

9306 16325 175.0 4.76E+07
11821 24847 175.0 3.97E+07

13663 33591 175.0 3.39E+07
11816 24825 175.0 3.97E+07

13 128

15

29



=
M y 33.90 = 0.0046

33.90

= rad.R J-total 7300

14600 = 0.0023 rad.y =
M y
R J

=

y-total
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1.8
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