
Vedlegg 4  
FEM-Design rapporter 

152



Vedlegg 4.1  
FEM-Design hovedrapport 

153



Page:Martin Eikrem, Fredrik Honningsvåg og Sondre Aarseth 15.04.2020

Customer:

Bachelor oppgave

Date:Designed:

FEM-Design © StruSoft

Project:

Norconsult AS / NTNU

Description:

Kolvikbakken Ungdomsskule

1241 /

154



155

156
156
157
157
158
159
164
169
171
172
172
173
173
173
174
174
175
175
176
177
186
187
187
187
188
188
189
191
195
195
196
196
197
197
198
205
212
219
226
233
233
233
234
235
242
250
258
266
276
276
276
276
277
277
277



156



No. Fck

[N/mm2] [N/mm2][-]

Fck,cube Fctm EcmFctk

[N/mm2][-] [N/mm2]

Concrete materials

Name

[N/mm2]

Yield strain

[-]

2.200

45.000

33000.000

C30/37_1 30.000 2.000 33000.000 0.00175

HD 265_1

HD 265

35.000 120000.000 0.00175

2.200

2.90030.000 37.000

2.900

0.00175

2.0003 C30/37

4 37.000

3.200

120000.000

0.00175

45.000

1 35.000 3.200

2

0.00350 1.50

Gamma s, Acc

1.20

1.50

1.15

1.151.20

[-]

1.20

[-]

1.15

1.20

[-][-]

Density

1.464

Alfa ccGamma s

[-]

Gamma c

1.00

Gamma c, Acc

[-]

Ultimate strain

1.00

[-]

Alfa ct

0.00350

Gamma cE

1.00 0.85 0.85

[t/m3][-]

Creep coefficient, ULS

1.15

1.00

1.00 0.85

1.464

0.00350

1.20

Therm. coeff.

[-]

1.00

Poisson's ratio

[-]

Shrinkage

[1/°C]

Creep coefficient, SLS

[-]

1.20

0.000010

1.201.50

0.200

[-]

0.85

1.15

0.00350 2.548

1.15

1.20

2.548

1.50

0.200

0.000010 0.000

1.505

0.000

Stab r.

0.000010

1.000 1.000

[-]

0.000

1.505

[-]

1.000

1.000

1.505

0.000 0.000

1.505

Dyna r.

1.000

0.000010

1.000

1.000 1.000

0.200

0.200

0.000

0.259

0.259
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Name

[N/mm2]

S 355 355.000

[N/mm2]

fyk(40<t<=63)

[N/mm2]

355.000 335.000

fyk(80<t<=100) fyk(100<t<=150)

No.

335.000

Steel materials

[N/mm2][-]

1

fyk(t<16) fyk(16<=t<=40) fyk(63<t<=80)

[-]

[N/mm2]

fyk(250<t<=400) fuk(3<=t<=40)

[N/mm2]

fyk(200<t<=250)

335.000

510.000 470.000

[N/mm2]

470.000

fyk(150<t<=200)

[N/mm2]

fuk(250<t<=400)fuk(150<t<=250)

[N/mm2]

335.000

[N/mm2]

fuk(40<t<=100)

[N/mm2]

fuk(t<3)

[N/mm2]

[N/mm2]

[N/mm2]

335.000

335.000

fuk(100<t<=150)

510.000

335.000

1.050

[N/mm2]

1.000

Gamma Mfi

1.000 1.000

Gamma M1

Gamma M2, Acc

[-]

1.000

Gamma M2

1.000 210000.000

Gamma M0

[-]

Gamma M1, Acc

[-]

Gamma M5

[-][-]

Gamma M0, Acc

[-]

Gamma M5, Acc

1.000

[-]

[-]

1.250

1.050

[-]

[N/mm2]

470.000

Ek

470.000

0.300

[-]

1.2000e-05

[1/°C]

DensityTherm. coeff.G

[N/mm2]

Poisson's ratio

[t/m3]

80769.000 7.850000
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[-]

Section, start

[-]

Columns

[-]

ID Material

KKR 120x120x5

Ecc. mode.Section, end

KKR 120x120x5

Release at END

No

C.5.1

KKR 120x120x5

C.6.1 S 355

Ecc. crack.

C.3.1 KKR 120x120x5

KKR 120x120x5

[-]

KKR 120x120x5

No

KKR 120x120x5

Release at END No

No

C.4.1

C.7.1

C.1.1

S 355

No

[-]

KKR 120x120x5 KKR 120x120x5 Release at END

S 355

KKR 120x120x5

S 355

S 355

S 355

Release at END

No

KKR 120x120x5

KKR 120x120x5

Release at END

KKR 120x120x5

S 355

KKR 120x120x5

C.2.1

Release at END

[-]

KKR 120x120x5

Release at END

No

KKR 180x180x5

C.8.1

KKR 180x180x5

KKR 180x180x5 NoC.14.1

KKR 180x180x5

C.10.1

S 355

S 355

S 355

KKR 180x180x5 Release at END

KKR 180x180x5

KKR 180x180x5

C.15.1

Release at END

Release at END

Release at END

S 355

C.13.1

No

S 355

C.11.1

No

S 355

No

Release at END

S 355

KKR 120x120x5KKR 120x120x5

C.9.1

Release at END No

C.12.1

S 355

KKR 120x120x5 KKR 120x120x5

Release at END No

KKR 120x120x5KKR 120x120x5

Release at END

No

KKR 180x180x5

KKR 120x120x5

KKR 180x180x5

C.17.1

S 355 KKR 180x180x5

C.19.1

S 355

KKR 180x180x5

Release at END

KKR 180x180x5

KKR 180x180x5

S 355

KKR 180x180x5

KKR 180x180x5 Release at END

KKR 180x180x5

No

No

Release at END

KKR 180x180x5

KKR 180x180x5

C.20.1

KKR 180x180x5 Release at END

C.16.1

No

Release at END

No

No

C.22.1

KKR 180x180x5

S 355 Release at END

C.21.1

S 355

C.18.1

KKR 180x180x5

S 355

No

No

Release at END

Release at END

KKR 180x180x5

S 355

No

KKR 180x180x5

KKR 180x180x5

C.23.1

S 355

Release at END

Release at END

KKR 180x180x5 KKR 180x180x5 Release at END No

C.31.1 S 355

KKR 180x180x5

KKR 180x180x5

KKR 180x180x5S 355

No

Release at END

S 355

KKR 180x180x5

S 355

KKR 180x180x5

C.24.1

Release at END

Release at END

C.26.1

KKR 180x180x5

C.28.1

Release at END

KKR 180x180x5

C.27.1

KKR 180x180x5

KKR 180x180x5

S 355

KKR 180x180x5

S 355

S 355

KKR 180x180x5

S 355

No

No

KKR 180x180x5

C.25.1

No

KKR 180x180x5

Release at END

C.29.1

KKR 180x180x5

No

C.30.1

No

No

KKR 180x180x5

Release at END

No

C.39.1 S 355 KKR 180x180x5

C.34.1

KKR 180x180x5

S 355

KKR 180x180x5

KKR 180x180x5

KKR 180x180x5

Release at END

C.35.1

C.32.1

KKR 180x180x5 Release at END

KKR 180x180x5

C.33.1

C.36.1 KKR 180x180x5

No

No

KKR 180x180x5

Release at END

C.37.1

No

S 355

KKR 180x180x5

S 355 KKR 180x180x5 KKR 180x180x5

No

Release at END

S 355 KKR 180x180x5

Release at END

Release at END

No

S 355

Release at END

No

KKR 180x180x5

S 355

No

C.38.1

S 355

KKR 180x180x5

KKR 180x180x5

S 355

Release at END

Release at END

S 355 Release at END

S 355

Release at END

C.42.1

C.44.1

C.46.1

C.43.1

KKR 180x180x6

No

S 355

KKR 180x180x5

KKR 180x180x5

KKR 180x180x6

KKR 180x180x6

C.40.1

No

C.45.1 KKR 180x180x6

No

No

No

No

C.41.1

KKR 180x180x6

Release at END No

KKR 180x180x5

KKR 180x180x5

KKR 180x180x6

Release at END

S 355 KKR 180x180x6

KKR 180x180x6

No

KKR 180x180x6S 355

S 355 KKR 180x180x5

Release at END

C.47.1 KKR 180x180x6

S 355

KKR 180x180x6

Release at END

Release at ENDC.48.1

C.49.1

KKR 180x180x6

KKR 180x180x6

S 355

NoS 355 Release at END

KKR 180x180x6 No

No
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No

Ecc. mode.

S 355 KKR 180x180x6

Release at END

KKR 120x120x5

No

S 355

Section, start

[-]

KKR 180x180x6

S 355

C.52.1

[-]

Release at END

S 355C.53.1 KKR 180x180x6 Release at END No

[-] [-]

ID

KKR 180x180x6

[-]

Ecc. crack.

[-]

C.50.1 Release at END

Material

KKR 180x180x6

KKR 180x180x6

C.51.1 KKR 180x180x6 No

Section, end

KKR 180x180x6

KKR 120x120x5

Release at END

S 355 No

S 355

S 355

KKR 120x120x5

KKR 120x120x5

KKR 120x120x5

KKR 120x120x5

KKR 120x120x5

Release at END

KKR 120x120x5

C.56.1

C.55.1 KKR 120x120x5 No

Release at END

KKR 120x120x5

KKR 120x120x5C.61.1 Release at END No

S 355 KKR 120x120x5

S 355

No

Release at END

NoC.57.1

S 355

C.59.1

S 355

C.58.1

KKR 120x120x5 No

KKR 120x120x5

Release at END

C.60.1 KKR 120x120x5

C.54.1

Release at END

No

KKR 120x120x5

KKR 120x120x5

Release at ENDS 355 No

Release at END No

KKR 70x70x5

KKR 70x70x5C.67.1

KKR 80x80x5

KKR 120x120x5C.62.1

KKR 80x80x5

S 355

Release at END

Release at END

KKR 80x80x5

KKR 70x70x5

Release at END No

S 355

No

No

S 355

C.66.1

KKR 80x80x5

No

Release at END No

Release at ENDS 355

Release at END

S 355

C.68.1

KKR 80x80x5

KKR 80x80x5

KKR 60x60x5

KKR 70x70x5

C.63.1

C.65.1

C.64.1

S 355

S 355

C.75.1

S 355

KKR 80x80x5

KKR 80x80x5

S 355

No

KKR 120x120x5

Release at END

C.70.1 No

KKR 80x80x5 No

KKR 120x120x5

KKR 80x80x5 No

No

KKR 80x80x5

C.71.1 Release at END

Release at END

KKR 60x60x5

S 355

KKR 70x70x5 KKR 70x70x5

KKR 80x80x5

Release at END

Release at END NoS 355

S 355 KKR 120x120x5

S 355

C.72.1

C.69.1

C.74.1 Release at END

C.73.1

KKR 120x120x5

KKR 120x120x5

S 355

No

KKR 120x120x5

Release at END

C.79.1

No

KKR 120x120x5

KKR 120x120x5

C.76.1

KKR 120x120x5

C.77.1

C.80.1

C.78.1

C.81.1

KKR 120x120x5

NoKKR 120x120x5

KKR 120x120x5

S 355

Release at END

Release at END

No

No

S 355

KKR 120x120x5

S 355

No

KKR 120x120x5

S 355

Release at END

Release at END

KKR 120x120x5

C.82.1

S 355

KKR 120x120x5

KKR 120x120x5

Release at END

No

S 355 KKR 120x120x5

KKR 120x120x5

Release at END

KKR 120x120x5

S 355

No

C.83.1 S 355

Release at END

KKR 120x120x5

No

No

No

S 355

No

KKR 140x140x5C.91.1

Release at END

KKR 140x140x5

Release at END

No

S 355

No

Release at END

KKR 120x120x5

KKR 140x140x5

C.87.1

S 355

KKR 140x140x5

S 355 KKR 140x140x5

No

KKR 140x140x5

C.89.1

S 355

KKR 140x140x5

C.84.1

KKR 140x140x5 KKR 140x140x5

KKR 140x140x5

Release at END

KKR 140x140x5

Release at END

Release at END

Release at END

Release at END

No

C.88.1

S 355

C.85.1

C.86.1

S 355

KKR 140x140x5

No

KKR 140x140x5

C.90.1

KKR 140x140x5

KKR 140x140x5

KKR 140x140x5

No

C.94.1

C.99.1

Release at END

Release at END

KKR 140x140x5

KKR 140x140x5

S 355

Release at END

No

C.93.1

Release at END

No

KKR 140x140x5 Release at END

C.96.1

C.95.1

NoKKR 140x140x5

No

S 355 KKR 140x140x5

No

KKR 140x140x5

KKR 140x140x5

S 355

C.92.1

S 355

S 355

KKR 140x140x5

KKR 140x140x5

KKR 140x140x5 Release at END No

C.97.1 KKR 140x140x5 Release at END

S 355

S 355

KKR 140x140x5

No

C.98.1 S 355 KKR 140x140x5 Release at END

KKR 140x140x5

KKR 140x140x5

S 355 KKR 140x140x5

S 355 Release at END

No

KKR 140x140x5 No

KKR 140x140x5

KKR 140x140x5 Release at END

Release at END

S 355

C.101.1

KKR 140x140x5C.100.1

No
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[-]

C.102.1 Release at END

C.103.1

Ecc. crack.Ecc. mode.

KKR 140x140x5

[-]

S 355 KKR 120x120x10

Section, end

KKR 120x120x10 Release at END

Material

[-]

ID

No

C.104.1 KKR 120x120x10 Release at ENDKKR 120x120x10

[-]

S 355 KKR 140x140x5 No

S 355

[-]

Section, start

[-]

Release at END

S 355

S 355 No

KKR 120x120x10

KKR 120x120x10

No

KKR 120x120x10 Release at END

KKR 120x120x10 KKR 120x120x10

C.105.1

KKR 120x120x10 Release at END

C.112.1

KKR 120x120x10

S 355

C.110.1 No

KKR 120x120x10

KKR 120x120x10

KKR 120x120x10C.106.1

KKR 120x120x10

KKR 120x120x10

KKR 120x120x10

KKR 120x120x10

Release at ENDS 355

No

C.107.1

S 355

No

KKR 120x120x10

Release at ENDS 355

KKR 120x120x10C.111.1

No

C.108.1

S 355

S 355

Release at END

No

Release at END

No

C.109.1

S 355

KKR 70x70x5 KKR 70x70x5

KKR 70x70x5

Release at END No

Release at END

S 355

KKR 80x80x5

KKR 80x80x5

S 355

NoC.113.1

No

S 355C.116.1 KKR 80x80x5 Release at END

KKR 120x120x10

KKR 80x80x5

No

No

Release at END

No

C.119.1

C.115.1

Release at ENDC.114.1

C.117.1 KKR 70x70x5S 355

Release at END

KKR 120x120x10

KKR 80x80x5

Release at END

KKR 80x80x5

Release at END

C.118.1 S 355

No

S 355C.123.1

KKR 80x80x5

Release at END

S 355

KKR 200x200x6 KKR 200x200x6

Release at END

KKR 80x80x5

Release at END

KKR 200x200x6

No

No

C.122.1 KKR 80x80x5

KKR 70x70x5

S 355

S 355

No

S 355 Release at END

KKR 70x70x5

KKR 80x80x5

C.120.1

No

C.124.1

S 355

S 355

KKR 200x200x6

KKR 200x200x6

KKR 60x60x5

No

C.125.1 No

KKR 60x60x5 No

KKR 80x80x5 Release at END

C.121.1 KKR 80x80x5

Release at END

C.129.1

C.131.1 KKR 200x200x6 No

S 355 No

C.128.1

KKR 200x200x6

C.126.1

S 355

C.130.1

Release at END

No

KKR 200x200x6 KKR 200x200x6

KKR 200x200x6 KKR 200x200x6

S 355

KKR 200x200x6

KKR 200x200x6

KKR 200x200x6

C.132.1

S 355

Release at END

KKR 200x200x6 Release at END

S 355

Release at END

KKR 200x200x6

Release at END

KKR 200x200x6

Release at ENDS 355

No

Release at ENDC.133.1

KKR 220x220x10

S 355

No

NoC.127.1

KKR 200x200x6

KKR 200x200x6

S 355

No

Release at END

KKR 200x200x6

No

KKR 220x220x10

KKR 220x220x10

C.139.1 KKR 220x220x10 Release at END

KKR 200x200x8 Release at END

No

KKR 220x220x10

KKR 220x220x10

No

No

C.141.1 S 355

No

No

KKR 220x220x10

KKR 200x200x8 KKR 200x200x8

KKR 200x200x8

Release at END

KKR 140x140x5

No

Release at ENDC.138.1

C.135.1

Release at END

Release at ENDKKR 220x220x10

KKR 220x220x10

C.134.1 S 355

C.137.1 S 355

S 355

S 355

S 355

KKR 220x220x10

C.140.1

Release at END

Release at END

C.136.1 S 355

KKR 220x220x10

No

KKR 220x220x10 No

S 355

No

C.148.1

KKR 200x200x8

C.149.1 KKR 140x140x5

Release at END

S 355

Release at END

KKR 200x200x8

S 355

No

No

KKR 140x140x5

KKR 200x200x8

No

KKR 220x220x10

S 355

S 355 KKR 200x200x8

S 355

KKR 140x140x5

KKR 200x200x8

Release at END

Release at END

C.145.1

C.147.1

KKR 140x140x5

C.143.1

C.144.1

Release at END No

KKR 200x200x8

S 355

S 355

Release at END

Release at END

No

No

Release at END

KKR 220x220x10

S 355

KKR 200x200x8

C.142.1

No

KKR 200x200x8

C.146.1 KKR 200x200x8

KKR 200x200x8

No

No

C.153.1

KKR 140x140x5

S 355 KKR 140x140x5

Release at ENDS 355

C.150.1 Release at ENDS 355

NoC.152.1

S 355

KKR 140x140x5

KKR 140x140x5

KKR 140x140x5 No

C.151.1

KKR 140x140x5

Release at END

KKR 140x140x5 Release at END
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[-] [-]

Material Section, start

[-] [-] [-]

Ecc. mode. Ecc. crack.Section, end

[-]

C.154.1 KKR 140x140x5S 355 KKR 140x140x5 Release at END

KKR 140x140x5

No

C.155.1 S 355

ID

S 355

Release at END

KKR 140x140x5

KKR 140x140x5S 355 KKR 140x140x5

KKR 140x140x5C.162.1 S 355

C.156.1 KKR 140x140x5

No

KKR 140x140x5

No

C.161.1

Release at END

KKR 140x140x5

Release at END

C.160.1

Release at END

S 355

NoC.157.1

No

No

No

Release at END

C.163.1

KKR 140x140x5

S 355 No

KKR 140x140x5C.159.1

KKR 140x140x5

S 355

Release at END No

Release at ENDKKR 140x140x5

KKR 140x140x5S 355

C.158.1 KKR 140x140x5

KKR 140x140x5 Release at END

KKR 140x140x5

KKR 140x140x5

KKR 140x140x5 No

S 355 Release at END

KKR 140x140x5

S 355

KKR 140x140x5

C.168.1

C.166.1

C.170.1

C.165.1

KKR 140x140x5 No

Release at END

S 355

C.164.1

No

Release at END

KKR 140x140x5

No

Release at END

KKR 50x50x5

KKR 60x60x5

S 355

KKR 60x60x5

S 355

KKR 140x140x5

Release at END

Release at END

S 355

No

Release at END

KKR 140x140x5

KKR 50x50x5 No

KKR 140x140x5

KKR 140x140x5

KKR 140x140x5

KKR 140x140x5

S 355

C.167.1

No

C.169.1

S 355

Release at END

Release at END

S 355

KKR 80x80x5

KKR 90x90x5

S 355

C.175.1

KKR 60x60x5

No

S 355

No

KKR 90x90x5

No

Release at ENDC.174.1

KKR 60x60x5

C.173.1

Release at END

No

KKR 90x90x5

C.177.1

KKR 90x90x5

Release at END

Release at END

KKR 90x90x5

KKR 80x80x5

No

S 355 Release at END

S 355C.171.1

C.172.1

No

Release at END

C.176.1

S 355

KKR 80x80x5

KKR 80x80x5

No

KKR 90x90x5

S 355

C.182.1 NoS 355

KKR 50x50x5

S 355

S 355

No

C.180.1 No

KKR 50x50x5

Release at ENDC.183.1

Release at END

KKR 50x50x5

KKR 50x50x5

KKR 50x50x5S 355

C.181.1

KKR 50x50x5

Release at END

Release at END

No

KKR 50x50x5

KKR 50x50x5S 355

KKR 80x80x5

C.179.1

KKR 50x50x5

C.178.1

No

KKR 80x80x5

KKR 50x50x5

Release at END

S 355 Release at END

KKR 50x50x5

No

S 355

Release at END

No

KKR 90x90x5

KKR 50x50x5

KKR 50x50x5

S 355

S 355

KKR 200x200x8 Release at END

S 355

KKR 140x140x5

C.187.1

Release at END

C.190.1

Release at END

Release at END

C.189.1

S 355 KKR 140x140x5

No

Release at END

C.184.1

KKR 50x50x5

S 355

KKR 50x50x5 No

KKR 180x180x5

C.188.1

KKR 200x200x8

C.186.1

KKR 120x120x5 KKR 120x120x5

C.185.1

S 355

No

No

NoKKR 50x50x5

KKR 180x180x5 Release at END

KKR 90x90x5

No

KKR 120x120x5

KKR 120x120x5

S 355

Release at END

KKR 50x50x5

Release at END

No

Release at END

KKR 100x100x5

KKR 50x50x5 No

KKR 80x80x5

S 355

C.195.1

S 355

S 355

KKR 120x120x5

Release at END

C.196.1

No

KKR 100x100x5

KKR 50x50x5

KKR 140x140x5

No

No

KKR 120x120x5

No

KKR 140x140x5

C.193.1

KKR 120x120x5

No

S 355 Release at END

S 355

C.191.1

KKR 80x80x5C.192.1

Release at END

S 355

KKR 50x50x5 Release at END

C.194.1

C.197.1 No

KKR 200x200x6

KKR 200x200x6 Release at END No

C.204.1 Release at END

S 355

C.203.1

KKR 200x200x6 No

KKR 80x80x5C.199.1 KKR 80x80x5

Release at END

Release at END

KKR 220x220x10

KKR 200x200x6 Release at END

S 355

S 355

No

S 355

C.205.1

Release at END

KKR 200x200x6

C.198.1 Release at END

KKR 120x120x5

S 355

KKR 120x120x5

KKR 220x220x10

KKR 200x200x6

KKR 200x200x6

S 355

No

S 355

No

C.200.1

KKR 120x120x5

No

KKR 200x200x6

No

Release at ENDC.201.1

C.202.1

S 355

No
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Ecc. mode. Ecc. crack.

KKR 200x200x6

ID Material

[-]

Section, end

[-] [-] [-] [-]

Section, start

[-]

C.208.1

KKR 200x200x6

No

KKR 200x200x8

Release at END

S 355

KKR 200x200x6

C.210.1

Release at END

KKR 200x200x6 Release at END

KKR 200x200x6

C.207.1

KKR 200x200x6

No

S 355

C.211.1 S 355

Release at END

S 355

S 355

C.212.1

KKR 200x200x8

C.209.1

Release at ENDKKR 90x90x5 KKR 90x90x5

Release at ENDC.213.1

No

S 355

No

KKR 220x220x10KKR 220x220x10

S 355

Release at END

KKR 200x200x8

S 355

C.206.1 No

No

KKR 200x200x8

KKR 200x200x6 Release at END

KKR 200x200x6 No

Release at END

S 355

KKR 200x200x6S 355C.215.1

No

KKR 200x200x6KKR 200x200x6 No

KKR 200x200x6

Release at ENDC.214.1

No
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B.48.1

S 355

No

No

HE-B 200

HE-B 140

B.45.1 Release at ENDHE-B 200HE-B 200

No

HE-B 140

S 355

HE-B 140

S 355

B.49.1

HE-B 200

No

S 355

HE-B 140

HE-B 200

HE-B 140

HE-B 200B.46.1

S 355 Release at END

S 355 Release at END

Release at END

No

Release at END

B.47.1 HE-B 140 No

Beams

S 355

Release at END

B.3.1

No

Section, end

B.1.1

[-]

HE-B 140

[-] [-] [-]

HE-B 140

S 355

Section, start

Release at END

Release at END

HE-B 140

Release at END

HE-B 140

S 355 HE-B 140

Ecc. mode.

HE-B 140 Release at END

S 355 NoB.2.1 HE-B 140

B.4.1

No

S 355

[-]

B.5.1

ID

[-]

HE-B 140

Ecc. crack.

HE-B 140

Material

No

No

NoRelease at END

B.10.1

Release at ENDHE-B 140

Release at END

B.11.1

S 355

HE-B 180

HE-B 140

HE-B 140

HE-B 140

HE-B 180 Release at END

B.9.1

Release at END

HE-B 140

No

S 355

B.7.1 S 355

S 355

HE-B 140

HE-B 140

No

Release at END

HE-B 140HE-B 140

S 355

No

B.8.1

B.6.1

No

S 355

NoRelease at END

HE-B 140

HE-B 140

No

HE-B 180 Release at END

HE-B 180S 355

No

No

HE-B 180

HE-B 180

HE-B 180

HE-B 180

S 355

HE-B 180

S 355

Release at END

Release at END

S 355

B.13.1

HE-B 180

B.15.1

B.12.1 HE-B 180

No

B.18.1

Release at END

S 355

Release at END

B.14.1 HE-B 180

HE-B 180

No

B.16.1 HE-B 180

Release at END

B.17.1 S 355

S 355

No

Release at END

No

B.23.1

Release at END

Release at END

S 355

S 355

No

HE-B 180

HE-B 160

B.22.1

B.24.1

HE-B 160

Release at END

HE-B 160

NoHE-B 180

HE-B 180

HE-B 160 HE-B 160

B.20.1

HE-B 180 No

B.19.1 S 355 No

B.21.1 S 355 HE-B 160

S 355

Release at END No

S 355

HE-B 180 Release at END

HE-B 160

HE-B 180

HE-B 160

No

HE-B 160

No

Release at END

HE-B 160 Release at END

S 355

HE-B 160

HE-B 160

HE-B 160

HE-B 160

No

HE-B 160

S 355

S 355

Release at END

HE-B 160

Release at END

NoHE-B 160

B.27.1

Release at END

Release at END

No

B.29.1

B.30.1

No

B.26.1 S 355 No

HE-B 160

HE-B 160

HE-B 160

S 355B.25.1

B.28.1

S 355

Release at END

S 355

Release at END No

B.37.1

Release at END

S 355

No

HE-B 160

B.33.1

B.31.1

HE-B 160

S 355

HE-B 160

B.34.1

B.32.1

No

No

HE-B 160

HE-B 160

HE-B 160

HE-B 160

HE-B 160

HE-B 160

S 355

B.35.1

No

S 355

Release at END

B.36.1 S 355

Release at END

HE-B 160S 355

Release at END

No

Release at END

HE-B 160

HE-B 160

Release at ENDS 355

HE-B 200

HE-B 200

S 355

HE-B 200

S 355

No

No

HE-B 200

HE-B 200

S 355

B.40.1 Release at ENDHE-B 200

B.43.1

No

HE-B 200

B.41.1 HE-B 200

B.42.1 HE-B 200

Release at END

S 355

No

B.38.1 No

B.39.1

HE-B 200

HE-B 200 Release at END

HE-B 200 Release at END

Release at END

S 355

HE-B 200

Release at ENDHE-B 200

No

No

B.44.1
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HE-B 300

HE-B 300 Release at END

No

HE-B 300

B.95.1 HE-B 300

Release at END No

B.94.1

No

HE-B 200B.97.1

HE-B 300

HE-B 300

S 355

S 355

HE-B 300 NoS 355

No

Release at END

S 355

B.96.1

S 355

HE-B 200

HE-B 300

HE-B 200

S 355 Release at END

HE-B 300

B.92.1

B.93.1

HE-B 200

Release at END

No

No

Release at END

Release at END

HE-B 200

Release at END

S 355 HE-B 200B.98.1

HE-B 200

B.100.1

B.101.1 NoHE-B 200

S 355

Release at END

No

S 355

No

Release at END

S 355

HE-B 200

HE-B 200

HE-B 200B.99.1

NoHE-B 200

B.51.1

Section, start

[-]

HE-B 140

Ecc. crack.Ecc. mode.

[-]

HE-B 140

S 355 HE-B 140

[-]

S 355B.52.1 Release at ENDHE-B 140

HE-B 140

ID

No

Release at END

No

[-]

B.50.1

HE-B 140

Release at END No

Section, endMaterial

[-]

Release at END

[-]

S 355

NoS 355

No

Release at END

HE-B 140S 355

S 355

Release at END

HE-B 140

B.57.1 HE-B 160

No

HE-B 140

B.56.1

Release at END

No

B.55.1

S 355 HE-B 140

Release at END

HE-B 160

B.58.1

No

S 355 HE-B 160

B.53.1 No

Release at END

HE-B 140

B.59.1 S 355

S 355

B.54.1 HE-B 140

HE-B 160

HE-B 140

HE-B 140

Release at END

HE-B 160

No

S 355

Release at END

HE-B 160

B.63.1

HE-B 160 No

S 355 HE-B 160

HE-B 160

S 355

HE-B 160

B.62.1

No

NoS 355

Release at END

HE-B 160

B.65.1

Release at END

HE-B 160

No

Release at ENDS 355

Release at END

Release at END

B.60.1

HE-B 160

HE-B 160 HE-B 160

HE-B 160

S 355

B.61.1 HE-B 160 No

HE-B 160

B.64.1

B.70.1

HE-B 120

Release at END No

Release at END No

HE-B 160

HE-B 160

HE-B 160

S 355 Release at END No

HE-B 120 HE-B 120

B.71.1

HE-B 160

HE-B 160

S 355

S 355

No

No

HE-B 120

B.66.1

Release at ENDS 355 HE-B 220

No

S 355 HE-B 160

B.68.1

B.69.1

HE-B 220

S 355

No

Release at ENDB.72.1

Release at END

Release at END

B.67.1

B.77.1

S 355 HE-B 220

HE-B 220 NoB.76.1

HE-B 220

Release at END

HE-B 220 No

HE-B 220

HE-B 220

No

B.78.1 S 355 Release at END

Release at END

No

S 355

S 355

No

HE-B 220 Release at END

S 355

B.74.1 HE-B 220

HE-B 220

S 355

HE-B 220 HE-B 220

Release at END

Release at END No

HE-B 220

B.75.1

B.73.1

S 355

B.81.1

HE-B 300

No

S 355

NoHE-B 220

HE-B 220HE-B 220

HE-B 300

No

Release at END No

Release at ENDB.84.1

HE-B 300

HE-B 300

S 355

HE-B 300 Release at ENDS 355

Release at END

B.83.1

B.79.1

HE-B 300 HE-B 300

Release at END

No

HE-B 220 Release at END

HE-B 220

S 355

B.80.1

S 355

B.82.1

S 355 Release at END

HE-B 220

HE-B 300

No

B.86.1 HE-B 300

B.90.1

S 355

HE-B 300

No

B.88.1

HE-B 300

S 355

S 355

HE-B 300 No

Release at END

HE-B 300

B.87.1

No

No

Release at END

B.85.1

Release at END

Release at END

S 355

HE-B 300

HE-B 300

HE-B 300S 355

S 355 Release at END

Release at END

No

No

HE-B 300

HE-B 300B.89.1

HE-B 300

B.91.1

No

HE-B 300

HE-B 300S 355
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Release at END

B.145.1

HE-B 140HE-B 140

No

Release at END

B.147.1

B.144.1 HE-B 140

B.148.1 S 355 HE-B 140

No

HE-B 140

S 355 No

No

HE-B 140

HE-B 300 HE-B 300S 355

Release at END

Release at END

HE-B 140

Release at ENDHE-B 140 No

S 355

HE-B 140

S 355

HE-B 140

HE-B 140

S 355

HE-B 140

B.146.1 NoRelease at END

B.149.1

Release at END

Release at END

B.150.1

No

HE-B 300

HE-B 120

S 355

No

HE-B 120 Release at END

S 355

S 355

No

S 355

No

HE-B 120

B.152.1

HE-B 120

HE-B 300

B.151.1 HE-B 120

HE-B 120

No

B.153.1 Release at END

Material Section, end

[-][-] [-][-]

HE-B 200

Section, start

Release at ENDHE-B 200

Release at END

[-]

Ecc. mode.

B.102.1

S 355

NoHE-B 200

ID

HE-B 200

HE-B 200 Release at END

B.103.1 No

Ecc. crack.

S 355

HE-B 200

[-]

B.104.1

S 355

No

HE-B 160

HE-B 160

NoHE-B 160

B.108.1

B.105.1 Release at END

HE-B 160

HE-B 160

B.110.1

Release at END

Release at END

Release at END

No

HE-B 160

B.111.1

S 355

HE-B 200

B.106.1

Release at ENDHE-B 160 HE-B 160

B.109.1

HE-B 200

No

S 355

Release at END

HE-B 160

S 355

S 355 No

S 355 No

B.107.1

Release at END

No

S 355 HE-B 160

HE-B 160

B.115.1

S 355 No

HE-B 120

S 355 NoHE-B 300

No

B.117.1 S 355 HE-B 300

HE-B 120 Release at END

B.116.1

Release at END

HE-B 300

Release at END

HE-B 160S 355 HE-B 160 No

HE-B 120

Release at END

B.113.1

HE-B 160

Release at END

HE-B 160

NoHE-B 160

HE-B 120 No

Release at END

S 355

B.114.1

S 355

B.112.1 S 355

S 355

HE-B 300

B.121.1

HE-B 300

No

S 355

HE-B 140

Release at END

S 355

S 355

HE-B 300

Release at END

B.119.1

S 355

B.118.1

HE-B 140 HE-B 140

B.120.1

No

Release at END

No

No

HE-B 140

HE-B 140 Release at END

B.123.1 HE-B 140

HE-B 140 No

HE-B 140

B.122.1

No

Release at END

No

HE-B 300

Release at END

Release at END

S 355

HE-B 300

No

Release at ENDHE-B 140

HE-B 140

B.126.1

S 355

HE-B 140 No

B.128.1

No

NoRelease at END

Release at END

B.124.1

B.127.1

HE-B 140

HE-B 140

S 355B.129.1 HE-B 140

HE-B 140 HE-B 140

No

S 355

S 355

S 355

HE-B 140 Release at END

HE-B 140

No

B.130.1 Release at END

HE-B 140

B.125.1

S 355

Release at END

HE-B 140

S 355

HE-B 160

HE-B 180

S 355

HE-B 180

B.133.1

Release at ENDHE-B 180B.134.1

S 355

Release at END

B.131.1

Release at END

S 355 HE-B 220

No

S 355 No

B.135.1

HE-B 180

Release at ENDHE-B 180 No

Release at END

HE-B 180 Release at END

HE-B 160

S 355

HE-B 180

No

HE-B 160S 355

No

HE-B 220

HE-B 160

No

B.136.1

B.132.1

HE-B 140 Release at END

S 355

Release at END

No

No

B.137.1

HE-B 160

HE-B 120

B.139.1 Release at END

HE-B 140 Release at END No

B.141.1 No

No

No

S 355 HE-B 160

HE-B 120

B.140.1 HE-B 140

S 355 Release at END

S 355

HE-B 300B.138.1

S 355 HE-B 120 HE-B 120

HE-B 180

Release at END

S 355

No

Release at END

B.142.1 HE-B 140

HE-B 300

S 355B.143.1
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HE-B 220

Release at END

B.202.1

HE-B 220

HE-B 120S 355

HE-B 300

B.198.1

S 355B.199.1 HE-B 220

HE-B 220

S 355

HE-B 220

HE-B 220

S 355

NoHE-B 220 Release at END

B.201.1

HE-B 220

Release at END No

Release at END

No

No

B.203.1

No

No

S 355

B.200.1

S 355

HE-B 220

HE-B 120

Release at END

Release at ENDS 355

HE-B 220

HE-B 220

No

S 355

S 355

HE-B 300

HE-B 220

HE-B 220 Release at END

HE-B 220

B.204.1

B.205.1 Release at END

No

No

NoS 355

Ecc. mode.

Release at ENDS 355

[-]

B.154.1

Ecc. crack.

HE-B 120

HE-B 300

Section, start

B.155.1

ID Section, end

[-]

HE-B 120

HE-B 300

B.156.1

No

[-]

Release at END

Release at END

S 355 HE-B 300

Material

[-] [-] [-]

HE-B 300

HE-B 300

S 355

No

HE-B 140 No

HE-B 300

HE-B 160

Release at END

B.158.1

No

HE-B 300

Release at END

S 355

S 355

No

HE-B 120 HE-B 120 Release at END

Release at END

B.161.1 HE-B 140

B.162.1 S 355 HE-B 140

Release at END

B.159.1

HE-B 300

HE-B 140 No

Release at END

S 355

S 355

No

HE-B 160

Release at END No

B.160.1

B.157.1

No

HE-B 140

HE-B 160

Release at END

No

HE-B 140

No

HE-B 160

HE-B 140

S 355

Release at END

HE-B 140 No

Release at END

B.164.1

Release at END

B.168.1

B.169.1

HE-B 160 No

B.165.1

HE-B 160

B.167.1

B.166.1

S 355

S 355 HE-B 160B.163.1

S 355

Release at END

No

S 355 HE-B 160

HE-B 160 Release at END

HE-B 160

S 355

S 355

B.173.1 HE-B 800

UKB 914x419x343 No

S 355 No

B.176.1

Release at END

B.171.1 S 355

UKB 914x419x343

S 355

No

HE-B 600 HE-B 600 No

B.174.1

B.175.1 UKB 914x419x343S 355

S 355

Release at END

HE-B 120

Release at END

HE-B 140

HE-B 140

UKB 914x419x343

S 355

Release at END No

UKB 914x419x343

B.170.1

HE-B 140

Release at END

No

HE-B 140

HE-B 120

B.172.1

HE-B 800 No

Release at END

No

No

UKB 914x419x343

S 355

Release at END

UKB 914x419x343

UKB 914x419x343

B.182.1

S 355

S 355

Release at END

Release at ENDS 355

No

Release at END

UKB 914x419x343 UKB 914x419x343

B.177.1

Release at END No

S 355 UKB 914x419x343

S 355

UKB 914x419x343 Release at END

B.184.1

No

No

UKB 914x419x343

B.180.1

UKB 914x419x343

Release at END

UKB 914x419x343

UKB 914x419x343 UKB 914x419x343

UKB 914x419x343

UKB 914x419x343

No

Release at END

B.183.1

S 355

B.179.1 Release at END

UKB 914x419x343B.178.1 S 355

No

B.181.1

Release at END

No

B.190.1 S 355

HE-B 120

No

Release at END

No

B.185.1

Release at END

B.187.1

No

S 355

B.188.1 HE-B 120

HE-B 160

Release at END

HE-B 120

HE-B 120S 355

HE-B 120 No

B.186.1

S 355

HE-B 120

S 355

B.189.1

S 355

HE-B 120

HE-B 120

S 355

HE-B 160

HE-B 120

HE-B 120

No

HE-B 120

Release at END

Release at END

HE-B 220S 355

No

S 355

Release at END

HE-B 220

Release at END

B.193.1

HE-B 220

Release at END

No

HE-B 220

B.192.1

B.194.1

HE-B 120

No

HE-B 220

Release at END

No

HE-B 160

S 355 HE-B 120

Release at END

NoHE-B 220

HE-B 220 No

Release at END

No

B.195.1

S 355

Release at END

S 355

B.196.1

HE-B 160B.191.1 S 355

HE-B 120

HE-B 220

B.197.1
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Material Ecc. crack.

B.207.1 HE-B 160

S 355

No

HE-B 140B.206.1

Release at END

Release at END

[-] [-]

No

B.208.1 Release at END

HE-B 160

[-]

S 355

Section, startID

[-][-]

Ecc. mode.

[-]

HE-B 140S 355

Section, end

HE-B 160

Release at END

HE-B 160

HE-B 160

B.212.1 No

No

S 355 HE-B 120 Release at ENDHE-B 120

Release at END

S 355

HE-B 160

No

S 355

HE-B 160

HE-B 160

HE-B 160

HE-B 160

B.213.1

Release at END

B.211.1

Release at END

No

No

HE-B 160

S 355 HE-B 160

S 355

No

HE-B 160 Release at END

B.214.1

B.209.1

S 355

Release at END

B.210.1

HE-B 160

Release at END

S 355 HE-B 120

Release at END

B.216.1 Release at END

S 355 HE-B 120

S 355 Release at END

B.217.1

No

B.215.1

HE-B 120

No

B.221.1

HE-B 120

HE-B 120 HE-B 120

HE-B 120

No

No

B.218.1

S 355

Release at END

HE-B 120

B.219.1

S 355

HE-B 120 HE-B 120

No

No

HE-B 120

No

B.220.1 S 355 HE-B 120 Release at END

B.225.1

HE-B 120

Release at END

HE-B 120

HE-B 120

No

B.226.1

HE-B 120

HE-B 120

Release at END

HE-B 120

S 355

HE-B 120

No

No

HE-B 120

S 355

HE-B 120

HE-B 120

S 355

S 355

Release at END

S 355

No

HE-B 120

HE-B 120B.227.1 Release at END

S 355 Release at END

B.222.1

S 355

HE-B 120 Release at END No

B.223.1

B.224.1 No

Release at END

S 355

HE-B 120

Release at END

HE-B 120

S 355 No

HE-B 180

No

HE-B 120

B.232.1

No

HE-B 120 Release at END

B.228.1

S 355 No

S 355 No

S 355

Release at END

No

B.233.1

HE-B 120

HE-B 120

Release at END

HE-B 120

B.231.1 Release at END

HE-B 120

HE-B 180

HE-B 120

B.230.1

S 355B.229.1

Release at END

HE-B 120

No

HE-B 120

HE-B 120 No

HE-B 120

HE-B 120

B.237.1

HE-B 120

Release at END

S 355 Release at END

B.235.1 S 355 HE-B 120

Release at END

No

B.238.1

B.240.1 S 355

HE-B 120

Release at END

B.236.1

HE-B 120

S 355 HE-B 120

S 355

B.239.1

HE-B 120

S 355

Release at END

No

HE-B 120

S 355

No

B.234.1 HE-B 120

Release at ENDHE-B 120

No

No

HE-B 120

HE-B 120

HE-B 120

B.242.1

HE-B 120

No

No

HE-B 120

B.243.1

Release at END

NoHE-B 120

B.241.1

HE-B 120

Release at ENDHE-B 120

S 355

NoS 355

S 355

Release at END
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[1/°C]

t1

[1/°C]

450

0 7920013000

Mass Alpha 1t2

0.052 0.155

450

0.155 0.000010 0.000010

79200

[m]

2.50

Alpha 2

102000

[kN/m] [t/m2]

26800 5400

0.20

0.50 2.50 0.20

Hzz

[m]

0.000010

0.000010

0.155

450

0.000010

0.000010

450 0.155

0.000010

450

0.000010

0.155

0.155 0.0000100.052

0.052

0.052

450

0.155 0.000010

0.155 0.155

450 0.1550.052 0.000010

450

0.155

0.155

0.155

0.000010

0.052

0.052 0.155

0.052 0.155

0.000010450

0.000010

450 0.052

0.000010 0.000010

450

0.052

0.000010

0.155 0.155 0.000010

0.155

450

0.155

0.000010

0.000010

450

0.000010

0.052

0.000010

0.000010

155.000

450 0.155 0.155 0.000010

0.052 0.155

0.155

0.155

0.052

155.0000.052 0.000010

0.000010

450

0.052

0.000010

155.000

155.000

0.000010

450

155.000

0.052

155.000

0.000010

450

0.052

155.000 155.000

155.000

0.052

0.000010 0.000010

0.052

0.000010450

155.000

155.000

0.000010

450

0.000010

450 155.000

0.000010

0.000010

450

155.000

155.000

0.000010

0.000010

0.052

155.000

155.000

0.000010

450

0.000010

155.000

155.000

0.000010

0.000010

155.000

155.000

0.052

0.000010

450

155.000

0.052 0.000010

0.052

155.000

0.000010

0.000010

[kNm]

Kxy KzzDxy

[kN/m] [kN/m]

Dzz

[kNm][kNm] [kNm]

Dxx Hyy

Lett-tak 31/1,8.1

Dyy

[kN/m]

Lett-tak 31/1,8.2

[kN/m]

Kyy

102000 0

Fictitious shells

ID

[-] [kN/m]

Kxx

0 26800

0.17

5400 130000

Lett-tak 31/1,8.3 102000 5400 0.51

0.17

79200

792000.17

Lett-tak 31/1,8.4 26800

2.54

102000 26800

13000

2.54

5400

0.51

13000

102000 0

Lett-tak 31/1,8.5

13000 0.51 2.54

2.54

26800

0.51 79200

5400

2.54

102000

Lett-tak 31/1,8.9

0.51

26800

0.17

26800

13000

Lett-tak 31/1,8.7

Lett-tak 31/1,8.6

102000

5400

13000

0

0

102000

26800 0.51 79200

Lett-tak 31/1,8.8

2.54102000

79200

2.54

0.17

0.170.51

0 0.1713000 79200

26800

0 5400

5400

79200

0.51

2.54

102000

13000

5400

26800

26800 5400 13000 0.51

102000

2.54

Lett-tak 31/1,8.12

0.17

Lett-tak 31/1,8.10

79200

13000

102000

0.17

0.51

0.51

13000

Lett-tak 31/1,8.11 0

7920026800

2.54

5400

0 5400 2.54 0.17

79200

0 0.17

0.50Lett-tak 31/1,8.13 79200

Lett-tak 31/1,8.14 0.50

0

26800

26800

26800

79200

Lett-tak 31/1,8.15 102000

102000

102000 2.54

5400

0

2.50

0.17

0

5400

79200

0.51 79200

102000 5400 0.20

26800

13000

Lett-tak 31/1,8.16

0

13000

13000

0.20

2.50

79200

0.20

13000

2.50

2.50

Lett-tak 31/1,8.17

0

0.20

Lett-tak 31/1,8.18 0102000

5400

26800 13000

102000

2.50

102000

Lett-tak 31/1,8.19

0.50

0.50

0.20

79200

79200

5400

26800 5400

0.50

0.20

0.50

0

13000

26800 130005400 2.50

Lett-tak 31/1,8.22

Lett-tak 31/1,8.20

13000 0.50

5400

0

0 5400 79200

79200

102000 0.20

26800

2.50

0 13000 0.20

Lett-tak 31/1,8.21 26800 0.5013000

26800

102000

2.50

0.20

79200

79200

102000

102000

0

5400

26800

Lett-tak 31/1,8.23

0.50 2.50

5400 13000 0.50
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[kNm][kN/m]

KxxID

[kN/m]

Kzz

[kNm]

Kxy Kyy

[kNm]

Hyy

[kNm]

Dxx

Lett-tak 31/1,8.25

[kN/m]

Lett-tak 31/1,8.24

Dyy DzzDxy

[-] [kN/m] [kN/m]

26800 792000

79200

13000 0.50

540026800 0.50

102000

102000

0 2.50

0.20

13000 0.50

Lett-tak 31/1,8.26

0.20

5400 13000 0.50

0 13000

2.50 0.20

Lett-tak 31/1,8.27

102000

5400

0

79200

26800

26800

Lett-tak 31/1,8.28

5400

102000 2.50

0.2026800

26800102000 2.50 79200

2.50

5400

0.20

0

0.50

0.50

Lett-tak 31/1,8.29

13000

2.50

5400

5400 0.20

79200

102000 79200Lett-tak 31/1,8.30

13000 0.50

2.50

79200

0

0

13000

102000

0.2026800

0.000010

155.000

155.000

0.000010

0.000010

[m]

Mass

[m]

Hzz Alpha 2

[1/°C]

450 0.052

450

t2

0.052

155.000 155.000

450

Alpha 1

0.000010

155.000

[t/m2]

0.000010

0.052

t1

155.000

155.000

0.052

0.000010

450 155.000

450

[kN/m] [1/°C]

0.000010

155.000

450

0.052 0.0000100.000010155.000

0.0000100.000010

155.000

155.000

155.000

0.000010

0.052

0.052

0.000010

0.000010155.000

450
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Ecc.

[-]

Ecc. calc.

[-]

ID t1

[-]

Alphat2Material E2 / E1

[m] [m]

t3

[-]

Plates

[rad] [m][m]

HD 265_1

No

0.265

Ecc. crack.

0.265 0.265

HD 265

No

P.1.1

No

P.4.1

Plate 2 Etg. Midt.1.1

0.0000.265

HD 265_1

0.300

0.265

No

[-]

HD 265 0.300 No No

0.265 0.0000.265P.2.1

0.265

P.3.1 0.000

0.265

0.265

0.000

0.300

0.000

0.000

0.265 0.300

0.265 0.300

0.265

0.000

0.265

0.000

0.265 0.300

0.300

No

No

0.000

0.000

0.265 0.000HD 265_1

0.265

0.265

P.6.1

No0.265

P.7.1 HD 265_1

0.000

0.000 No

0.265 0.000

No

No

P.5.1

0.265

HD 265_1

0.000

Plate 2 Etg. Midt.3.1 0.265

0.000

0.265

No

0.000

0.265

0.265 No

0.265 0.000

0.265

0.300 No

0.265

0.300

0.265

0.265 0.265

0.000

HD 265_1

P.8.1

0.300 NoNo

No

HD 265_1

Plate 2 Etg. Vest.1.1

Plate 2 Etg. Midt.2.1 0.000

HD 265_1 0.265

0.265

HD 265_1

No No

0.000

Plate 2 Etg. Øst.2.1

No

Plate 2 Etg. Øst.3.1

0.265 NoHD 265 No

0.265 0.265

0.0000.265

0.265

HD 265_1

HD 265_1 0.265

0.000

Plate 2 Etg. Vest.2.1 No

No

0.000

0.000

0.265 0.265

0.265

No0.300

0.0000.000 No

0.265Plate 2 Etg. Øst.1.1 No

0.300

HD 265

0.300 0.000

0.300

Plate 2 Etg. Øst.7.1

HD 265_1

0.300 0.000

0.300 0.000

0.265

0.000

0.265

HD 265_1 0.300 0.000 0.000

0.000

Plate 2 Etg. Øst.4.1 0.265

0.265

No

0.000

0.265

0.265

0.265

0.265

0.000 No

No

HD 265_1

No

No

No

0.265

0.265

Plate 2 Etg. Øst.5.1

0.265

Plate 2 Etg. Øst.6.1

No0.300 No

0.000 No

No0.000

Plate 2 Etg. Øst.9.1

0.265

0.3000.265 0.265

0.265 0.0000.300

0.265 0.000

0.265

HD 265_1

0.265

HD 265_1

0.300

No

0.000HD 265_1 0.300 No0.265

No

0.265

HD 265_1 0.265

No

0.265

0.265 0.000

0.000

Plate 2 Etg. Øst.8.1

No0.000 No
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No. TypeName Duration class

1

Snø

Nyttelast Ordinary

Load cases

Permanent

Ordinary Short-term

8

7

Permanent

6

Short-term

Vindlast fra Vest

+Struc. dead load

Short-term

4

Vindlast fra Øst

Ordinary

Ordinary

Permanent

Ordinary

Påført egenlast

Egenlast

Vindlast fra Sør

Ordinary

Short-term

Vindlast fra Nord5

2

Ordinary

Short-term

3
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175



176



22

0.96

23

0.96 0.96

0.96

Vindlast fra Nord

0.9625

Vindlast fra Nord

No

Action

0.96

No

0.96 Action

0.96 0.96 Action0.96

No

24 0.96

0.96

Action

0.96 No

No

0.96

Vindlast fra Nord

0.96

Vindlast fra Nord

0.96

Action

0.96

No

0.96

21 Vindlast fra Nord

Vindlast fra Nord

0.96

No0.96

0.96

0.96

0.96

30

0.96

Vindlast fra Nord

0.96

27

26

29 0.96 No Action

Vindlast fra Nord0.96 No

Action

28 No

0.96

Action

0.96 Vindlast fra Nord0.96 No Action

Vindlast fra Nord

0.96

0.96

Vindlast fra Nord

Action

Vindlast fra Nord

31 0.96

0.96

0.96

0.96

Action

0.96 0.96

No

0.96

0.96 No

0.96 Vindlast fra Nord

Action

0.9632 Action

33

34 0.96

No

No

35

0.96

Action

Action

0.96 0.96 Vindlast fra Nord0.96

0.96

No

Vindlast fra Nord

Action

0.96

0.96

Vindlast fra Nord36 0.96

38 No

Action

No

0.96 0.96 Vindlast fra Nord

40

0.96

No

Action

Action

39

Vindlast fra Nord

0.96

0.96

Action

0.96

0.96

0.96 Action

Vindlast fra Nord

Vindlast fra Nord

41

0.96

0.96 Vindlast fra Nord

0.96

No

No

0.96

37 No

Vindlast fra Nord

0.96

0.96

0.96

0.96 Action

42

0.96

No

0.69 0.69

1.65

48

0.69 No

Action

1.10

0.96 No

45 No

1.10

Vindlast fra Nord

Vindlast fra Nord43

Action

Action

Vindlast fra Nord1.10 1.10

1.10

Vindlast fra Nord

1.65

1.10

No

1.10

Action

1.65

Action

Vindlast fra Nord

No

47

0.69

44 Action

1.10

46 Vindlast fra Nord

1.10

ActionVindlast fra Nord

ActionNo0.69

0.69

0.69

49 No0.69 0.69

[kN/m2]

1

[-][-] [kN/m2]

No. q3

Surface loads (Ordinary)

[kN/m2]

CommentLoad case

[-]

Applied on Ecc.

[-] [-]

q1 Intensity

Snø2.40

q2

4.60

4 No

Snø

2.40

Action

Action

2.40 No

No

6

2.40

4.60

2.403

2.40

2

2.40

2.40

2.40 No

Snø

No

2.40 Action

5 2.40 2.40 Snø

Action

Snø Action

Snø

2.40

No

2.40

2.40

Snø

No

Action

Snø

Snø

2.40

2.40 2.40 No

2.40

8

Action

2.40

2.40

Action

9

2.40

No

Snø

Action

No

Action

7

2.40

2.40

11 Action

2.40

2.40

Snø

2.40

No

2.40

10 2.40

Snø

2.40 2.40

Action

2.40

Action

2.40

2.40

2.40 No

15 2.40

2.40

2.4013

Action

No3.00

Snø

No

No

2.40 Snø

2.40

2.40

3.00

Snø

Action

16

14

12

Snø

2.40

Snø

0.96 0.96 No ActionVindlast fra Nord

Vindlast fra Nord

2.40

20

19

2.40 No Action

18 No

2.40

17

2.40 Action2.40 2.40

2.402.40

0.96

Action

Snø

No
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No

1.65

Action

0.41

69

0.41

No

Vindlast fra Nord

0.41

1.65

No

Action

74

0.41

0.41

Vindlast fra Nord

71 0.41

0.41

73

70

No

Vindlast fra Nord

Vindlast fra Nord Action

1.65

Vindlast fra Nord No

Vindlast fra Nord

1.65

1.65

0.41

0.41

1.65

0.41

No

Action

Action0.41

72

0.41

1.10

76

77

1.10 No

Vindlast fra Nord1.10 No

0.69 Vindlast fra Nord

1.10

Vindlast fra Nord80 0.69

Vindlast fra Nord

1.10

No

75

Action

Action

1.10 ActionVindlast fra Nord1.10

0.69

1.10

0.69

1.10

Action

Action

1.10

79

78

No

1.10

1.10

0.69

No

Action

0.69

0.69

83 No

0.69

Action

0.69

Vindlast fra Nord

Action0.69

0.69

0.69 Action

0.9685

0.69 0.69 No

0.69

81

0.69 Action

0.69

Vindlast fra Nord

No

0.96

No

Vindlast fra Nord

84

No

Vindlast fra Sør

82 Vindlast fra Nord

0.69

Action

0.96 Action

Vindlast fra Sør

Vindlast fra Sør

0.96

0.96 Vindlast fra Sør0.96

Vindlast fra Sør

No

Action

0.96

No Action

91

Vindlast fra Sør

0.96

0.96

86 0.96

0.96 0.96

88

0.96

No

0.96

90 0.96

No

Action0.96 0.96

No

89

No

0.96 Action

0.96

Action

Vindlast fra Sør

87

0.96 0.96

0.96 No

93

Vindlast fra Sør

0.96

0.96 No

0.96 Vindlast fra Sør

0.96

No

Action

Action

Action

Vindlast fra Sør0.96

0.96

0.96

0.96

Vindlast fra Sør97

Vindlast fra Sør

0.96

Action

94

0.96

92 No

Action

Vindlast fra Sør No

0.96 0.96

0.9695

No

Action

0.9696

98

0.96

No

0.96

0.96

No

0.96

0.96 Action0.96

0.96 0.96

0.96

Vindlast fra Sør Action

Action

Vindlast fra Sør0.96

No

Action

100

99

0.96

Action

No

Vindlast fra Sør0.96

0.96

0.96

101

0.96

No

Vindlast fra Sør

[-] [-][kN/m2]

0.41

q1 Comment Applied on Ecc.q2

[kN/m2] [-]

Intensity

50 Vindlast fra Nord

No.

[-] [kN/m2] [-]

q3 Load case

0.41

No

0.41

54

Action

0.41

0.41 Vindlast fra Nord No

0.41

Action

0.41

Vindlast fra Nord

0.41

Vindlast fra Nord

Action

0.41

0.41

0.41

0.41 No

No

53

0.41 Vindlast fra Nord

0.41

52

Vindlast fra Nord

Action

55

51

No

0.41

Action

Action

0.41

0.41 No

0.41 0.41

0.41

59 No

60

0.41

Action

0.41

0.41

0.41

56

Action

No

No

58

Action

Vindlast fra Nord

57

Vindlast fra Nord

0.41

Vindlast fra Nord

No

Action

0.41

0.41 0.41 Vindlast fra Nord

0.410.41 Vindlast fra Nord

0.41 Vindlast fra Nord No

0.41

0.41

No61

Vindlast fra Nord

0.41 Action

Vindlast fra Nord

65

No

No

No

0.41

Action

0.41

0.41 0.41 0.41 Action

62

0.41

0.41

Vindlast fra Nord

0.4163

0.41

0.41

0.41

0.41

Vindlast fra Nord

64 Action

Action

No Action

0.41 No

0.41

0.41 0.41

0.41

Vindlast fra Nord68 0.41 No

Vindlast fra Nord

0.41

Vindlast fra Nord

66 0.41

Action

Action

0.41 Vindlast fra Nord Action

67

No0.41

0.41

178



125

0.41

Vindlast fra Sør

Action

No

Vindlast fra Sør

0.41

Action

0.41

127

No

0.41

Vindlast fra Sør No

Action

0.41

0.41

0.41

0.41

0.41 0.41

0.41

0.41

Vindlast fra Sør

0.41 No Action

No ActionVindlast fra Sør

123

Vindlast fra Sør0.41

0.41

124 0.41

126 0.41

0.41

No

122

0.41

No

0.41

0.41

128

Action0.41

Action

0.41 0.41

0.41 0.41

132 1.10

0.41

Vindlast fra Sør1.10

Vindlast fra Sør

1.10

No

0.41

Action

0.41 Vindlast fra Sør

0.41

Action

Vindlast fra Sør No

Action

131

No

Action0.41

129 0.41

130 No0.41

Vindlast fra Sør

Vindlast fra Sør

Vindlast fra Sør0.69

No

0.69

1.10133 No

134 0.69 Action

135

ActionVindlast fra Sør

0.69

1.101.10

Action

0.69 0.69

0.69

No

0.69

Action

Vindlast fra Sør

Action136

137

0.69

No

0.69

No

Vindlast fra Sør

0.69 Vindlast fra Sør

Action

Action

143 Vindlast fra Sør

No

138

Action

1.10

No

139 No

140

0.69

Vindlast fra Sør

1.10

0.69

Vindlast fra Sør

141

Action

1.65

1.10

Vindlast fra Sør No

1.65

1.10 No

0.69

1.10

1.65

Vindlast fra Sør

1.65

1.65

1.10

Action0.69

1.65

Vindlast fra Sør

No

1.10

142

Action

0.69 No Action

Action

144
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Action1.10 Vindlast fra Sør

0.41

Vindlast fra Øst

0.96 0.96 Vindlast fra Vest

407

1.20

0.96

1.20

0.41

Påført egenlast

1.10

0.41

1.10

Action

0.41

0.41

Action

1.20

Påført egenlast1.201.20

1.20 Påført egenlast

No

410

1.20

Påført egenlast

Påført egenlast

1.20

Action

Påført egenlast413

411

Action

1.20

1.20

1.20

Action

No

412 No

No

1.20

1.20

No Action

1.20

Action

1.20

1.20

1.20

3.00

[-]

q2 q3

[-]

Load case

[-] [-][kN/m2]

q1

[-]

Comment Intensity

363

[kN/m2]

Applied on Ecc.

[kN/m2]

362

No.

No

Nyttelast

3.00 3.00

No

365

Nyttelast Action

Nyttelast

367

3.00

3.00

3.00

3.00 Nyttelast

3.00

Action

3.00

364

No Action

3.00

Nyttelast

3.00

3.00

3.00

No

Action

366

3.00

3.00

0.03

No

0.03

0.03

No Action

Påført egenlast

0.03

Action

No

Påført egenlast

Action

Action0.03

0.03 Påført egenlast

0.03

No

0.03

369 0.03

0.03 0.03

370

0.03

0.03

Påført egenlast ActionNo

368

0.03 No0.03

0.03

Påført egenlast

0.03

371

Action

Påført egenlast

372

0.03 0.030.03

0.03

375

No

Påført egenlast0.03

Påført egenlast

Påført egenlast Action

0.03 Action

0.03

Action

374

No

0.03

376 0.03 0.03 Påført egenlast

No Action

377

No

0.03

No0.03373 0.03

0.03

379 0.03

No

No0.03

378

Påført egenlast No

380 0.03 0.03 Påført egenlast

0.03

0.03

0.03 Action

0.03 Påført egenlast

0.03 0.03 Action

0.03

Påført egenlast

Action

Action
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No

Snø

Snø

2.40

437 Snø2.40

2.40

2.40 Action

2.40

Snø No

2.40 2.40

2.40

Action

No

438 Snø

2.40

434 2.40

No

2.40 2.40

2.40

2.40

2.40

439

436

2.40

Action

No

2.40435

Action

Action

No2.40

2.40 2.40 Snø

Snø

Action

2.40

2.40

2.40

Action

440

444 2.40

441

445

2.40

Snø

Action

443

Action

2.40

No

2.40

2.40

No

Snø Action

No

2.40

2.40

Action

2.40

2.40

2.40 No

Snø

2.40

2.40

2.40 No442 Snø

2.40

Action2.40 No

449

No

0.41 0.41

2.40 Snø

2.40447

448

2.40

2.40

0.41

No

Action

2.40

0.41 Vindlast fra Nord

Snø

0.41

2.40

NoVindlast fra Nord

0.41

Action

No

Snø Action

Action

446 2.40

Action

0.96

Vindlast fra Nord

0.96 0.960.96

0.96 ActionNo452

0.41 0.41 Action

Action0.41

Vindlast fra Nord No

No

454

Vindlast fra Nord

451

0.41

0.41

0.41

Vindlast fra Sør0.41 Action

No

0.96

Vindlast fra Sør

No0.41

455

Action

0.96 Vindlast fra Sør

No453

0.41

0.96

450

0.69

0.69

459

456 Action

0.69

No

No

458 0.69 Action

Vindlast fra Sør

0.69 Action

460

461

0.69

0.69

No

No

Vindlast fra Øst0.69

Action

Vindlast fra Øst

Vindlast fra Øst

No

No Action

Vindlast fra Vest1.65

Vindlast fra Øst

Action0.96

457

0.69

0.96

0.69

0.69

0.96

0.69

0.96

No1.65

No

Vindlast fra Vest

1.65

1.10 Action

No1.10

ActionVindlast fra Vest

1.10

No

Vindlast fra Vest

1.65 1.65

Action

1.10

Action

1.10

1.10

1.65

463

462

464

414 Påført egenlast1.20

No.

[kN/m2]

q3q1

[kN/m2]

q2

[-]

Comment

[kN/m2][-]

Applied on Ecc.

[-]

Load case Intensity

[-][-]

No

1.20 1.20

Action

415

Action

1.201.20

No

1.20 1.20

Påført egenlast

1.20

Påført egenlast Action

Påført egenlast

1.20 Påført egenlast

Action

No

No

1.20

419

1.20

Påført egenlast

1.20

418

Action

1.20

No

416

1.20

1.20

417

420 Action

Påført egenlast

1.20

1.20

1.20

Påført egenlast

421

1.20

No

1.20

1.20

Påført egenlast1.20

ActionNo

No

423 No

1.20

1.20 Action

1.20 Påført egenlast

1.20

Action

1.20

1.20 1.20 No

Påført egenlast

425

1.20

424

1.20

Action

1.20

Action

1.20422

No

Påført egenlast

1.20

1.20

1.20

429

No

Action

1.20 Påført egenlast

1.20

1.20

426

Påført egenlast1.20

1.20

1.20

No Action

Påført egenlast1.20

Påført egenlast Action

1.20

No

1.20

No

1.20

427

428

Action

No

2.40 Snø

2.40

Snø

2.40

431

No430

Snø

No

Action

Action

433

1.20 No

Snø

1.20

2.40 Action

Action

2.40

2.40

432

2.40

2.40

2.40
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Constant

18 Action

No2.40

2.40 -19

21 2.40 No

22 2.40

2.40 -

20

Action

No

2.40

Action

ConstantAction

-

-

ConstantNo

Påført egenlast

Påført egenlast2.40 - Constant

Påført egenlast2.40 No Action

Påført egenlast

Constant

23

Constant

2.40 Påført egenlast Action

2.40

Constant

No Action

-

Constant

2.40 -

No Action

-

1.44

1.44

1.44 No

Påført egenlast

Action

No

-

Påført egenlast

Action

Påført egenlast

Constant

1.44

28

1.44

Action

Constant26

Constant

1.44

Påført egenlast27

3.12

25

3.12

2.40

-24

No

Påført egenlast

1.44

1.44

No

31

Påført egenlast

3.12

1.68

Constant

1.68 -

Constant

No

Action

3.12

Påført egenlast

Action

3.12

Action

-

No

3.12 Action-

No

3.12

3.12

30

32

Påført egenlast29

Påført egenlast No - Constant

Påført egenlast

-

Constant

Action

34 -

No Constant

36 3.00 -

Påført egenlast -

Påført egenlast

Constant

No

1.68

Action

3.00

No

Constant

Påført egenlast38

Action-

Action

3.00

37

No

3.00

3.00

3.00 Påført egenlast

Action

Action

3.00

35

No

33

3.00

4.00

ConstantPåført egenlast

1.68

Constant

Constant

-

4.00

0.45 Påført egenlast

Påført egenlast

Constant

-

Constant

No

-

0.45

No

39

0.45 Action

Constant

No

-

-

ConstantPåført egenlast

Påført egenlast

Constant

Påført egenlast

0.45

0.45

4.00

Action

No

40 Action

41

Action

No

No

42

-

0.45

0.45

0.45

43

Action4.00

- ConstantAction

[-][kN/m] [-][-]

Assigned

[-]

No.

[-]

Load caseq1

[-]

Comment

Line loads

q2

[kN/m]

Applied on Ecc.

4 1.20 Påført egenlast No1.20

Action

1

- Action

No

-

-

Påført egenlast

Constant

1.20

Direction

Påført egenlast

-

Constant

1.20 Action

No

3

Påført egenlast

Constant

1.20

Intensity

2

[-]

Påført egenlast ActionNo

1.20 Constant

1.20

1.20

1.20

ConstantNoPåført egenlast6

Påført egenlast Constant

Constant1.20

1.20 Action

No

-

-7

8 Påført egenlast -

1.20

1.20 Påført egenlast No

1.20

-

9

No

Påført egenlast

Action

Action

5

1.20 1.20

1.20

1.20 - Action Constant

1.20

No

Action

Constant

10

2.40 No

No

-

No

2.40 Action Constant

14

Påført egenlast -

2.40 Påført egenlast

Constant

12

-

No

1.20

Action Constant

Action

1.20

-

Påført egenlast

2.40

13

11

Påført egenlast

1.20

Constant2.40

Action

No Constant

Påført egenlast

Action

2.40

Action

- Constant

17

No

-

2.40

16

Påført egenlast

No -

15

2.40

No Constant

2.40 -

2.40

Påført egenlast

Påført egenlast

2.40

2.40 Action
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Seismic load, structure information

Structure type

Value

Value Quantity

qd (behaviour factor for displacements)

S

Building structure

0.896

AGround

ag [m/s2]

1.000

1.500

TB [s] 0.100

5.000

Quantity

Seismic load, horizontal sp., standard

Type 1

xi (damping factor) [%]

Value

beta 0.200

1.700

q 1.500

Quantity

TC [s] 0.200

TD [s]

0.200, 1.493

0.000, 0.597

1.700, 0.1791.683, 0.179

0.100, 1.493

Sd [m/s2]

T [s]
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3 Egenlast

Factor

1.000

No.

1.000

0.200

0.000

4

Vindlast...

5

Factor

Påført e...

Vindlast...

Load case

0.000

Load case

6

Vindlast...

No.

0.000 0.0008

7

Vindlast...

Value

Seismic load, vertical sp., standard

0.050

S 1.000

1

ValueQuantity

Type

agv/ag 0.600

TB [s]

1

Load case

0.300

TD [s]

Load case - mass conversions

q

No.

Nyttelast

1.200

Snø

1.500

0.200beta

Quantity

Factor

2

TC [s] 0.200

T [s]

0.200, 0.896
0.050, 0.896

0.000, 0.358

Sd [m/s2]

1.200, 0.1491.414, 0.108
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0.143

42

7.196

7.362

0.139

0.137

0.136

7.447 0.134

36

6.734

0.139

7.298

7.528

46 0.124

8.099

0.137

6.98138

0.133

44

47 0.123

0.149

37

41

43

8.034

0.154

0.148

45

39

48

40

8.236

6.713

7.296

7.178

9.130

52

57

8.922

9.169

0.113

[Hz]

8.857

9.118

0.110

0.121

Shape

0.113

55

Frequency

63

9.130

8.840

8.939

[s]

Period

[-]

50

0.11053

0.112

49

51

54 9.118

0.112

0.110

0.11056

64

0.109

60

9.93361 0.101

9.990

59 0.102

65 10.180

9.796

66 10.249

0.100

67 10.500

0.100

0.099

9.62258

9.828

0.098

0.104

62

10.036

10.107

0.098

68

0.102

0.095

10.521

11.206

77

72

10.82771

0.08811.356

74

11.206

79 11.410 0.088

75

0.089

78

10.791

0.089

70

0.089

10.923

11.123

11.411 0.088

81

69

11.176

11.666

80

73

0.092

0.093

0.089

11.202

0.093

0.095

10.715

0.092

0.090

76

11.831

0.079

85

90

0.085

12.193 0.082

0.082

82

0.085

0.082

12.784 0.078

91

87

11.896

12.964 0.077

92

12.129

0.086

12.994 0.077

11.749

83

12.58089

13.02293 0.077

94

86

84 0.084

12.262

88 12.530 0.080

13.274

0.076

0.075

13.208

0.075

0.076

98

Shape

96

97

13.240

Frequency Period

0.075

13.25299

13.261 0.075

102

95

13.251

0.075

100

13.252

103

0.076

13.269 0.075

13.088

[-]

104

[s]

101 13.263

[Hz]

105

0.075

106

14.355

13.332

112

107

13.752

14.231

13.364

0.070

113 0.070

115

0.070

13.548

0.075

0.075

13.276

13.274

0.073

13.280

13.287

114

116

110

0.075

14.245

0.069

108

109

14.513

117

111

14.684

0.075

0.075

0.075

0.074

0.065

129

15.192

0.067

0.066

130

15.019

127

0.066

15.290

0.065

0.065

0.067

0.065

15.265

15.309

119

15.285

15.300

122

0.065

126

120

14.916

121

124

15.227

123

125

0.065

15.295

128 15.310

118

15.282

0.068

0.066

0.065

15.316

15.311

0.065

0.065

0.065

15.311 0.065

0.065

15.338

15.340

135 15.334

15.338

15.340

0.065

0.065

141

131

15.327

143

0.065

134

0.065

0.065

138

132

0.065

0.065

139 15.340

142

137

15.332

0.065

15.340

133 15.332

136

140

0.065147

15.364

15.344

145 0.065

144

15.375

0.065

0.065

0.065

0.065

15.349

15.340

15.343

146

2.586 0.387

5

2

Period

0.586

[-]

0.799

[Hz]

1.252

3

Frequency

[s]

1.7051

2.447

Shape

0.409

Eigenfrequencies

4

0.222

0.227

7

12 0.241

0.223

4.618

0.26411

10

3.787

0.233

14

4.504

17 0.217

18

6

0.350

3.491

4.145

13

4.402

15

3.099

8

0.300

0.323

3.331

0.286

0.281

3.654

2.858

0.274

4.296

4.489

16

3.5599

4.828

0.209

24

0.213

19

4.932

20

5.259

0.207

23

0.203

0.190

27 5.263

22

4.704

4.761

4.792

0.210

4.926

0.202

25

21

5.148 0.194

4.961

26

0.203

28

32

5.549

5.578

5.674

33 5.865

0.171

34 0.166

35

5.849

5.592

6.492

31

0.179

0.190

0.179

0.180

0.176

30

0.171

6.031

29
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0.054181

0.054

[-]

0.053

0.053

18.536

189

18.708

18.565

184

Frequency

0.054

0.054

18.571

Shape

0.053

[s][Hz]

18.812

18.635

18.892

186 19.092 0.052

187

180

185

19.131 0.052

188

183

Period

182

195 0.050

0.052

0.052

0.051

19.875

0.050

0.050

194

19.407

191

193

0.050

19.978

19.453

0.050

200

0.050

0.050

19.212

19.775

19.947

19.972

19.974

19.980

190 0.051

19.463

19.967

192

19.934

196

198

0.050

199

197

0.051

Frequency

151

0.065

152

15.537

15.459

[Hz][-]

Period

148

[s]

15.408 0.065

Shape

149 15.425 0.065

150

15.592

15.943

15.722

157

17.067

163

162

17.225

0.064

155

159

16.672

0.060

158

16.756

0.059

0.063

154

0.060

16.550

161 0.060

15.674

17.097

0.062

160

165

0.064

0.061

0.064

16.054

0.064

156

0.058

16.265

0.064

164

15.560

153

0.058

[Hz]

17.343

168

Frequency

17.613

169

[s]

0.057

17.744 0.056

0.058

Shape

167 17.404

0.058

Period

17.803

[-]

170

171

166

0.057

17.265

0.055

172

174

18.063

176

177 18.445

178

179

18.511

18.229

0.054

0.054

0.055175

0.056

18.099 0.055173

0.05617.895

18.289

18.326 0.055

0.055
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1.200

Ultimate

Snø

Vindlast fra Nord

1.200

Nyttelast

Snø

Ultimate 1.200 Egenlast (+Struc. dead load)

1.500

1.500

Påført egenlast

Påført egenlast

0.900

1.050

1.050

1.200

Vindlast fra Sør

0.900

10 B2: Dominerende snølast, vindretning fra Sør

Nyttelast

Factor

Egenlast (+Struc. dead load)

Name TypeNo.

Ultimate

Load cases

B1: Dominerende snølast, Vindretning fra Nord 1.350

Snø

Load combinations

1.350 Påført egenlast

1

0.900

B1: Dominerende snølast, vindretning fra Vest Ultimate

1.050

B1: Dominerende snølast, vindretning fra Øst

1.050

1.350

4

Vindlast fra Sør

1.050

1.050

Ultimate

Nyttelast

Egenlast (+Struc. dead load)

3 Ultimate

Snø

B1: Dominerende snølast, Vindretning fra Sør Egenlast (+Struc. dead load)

1.050

2

1.350

1.050

Vindlast fra Øst

Nyttelast

1.350

Påført egenlast

Påført egenlast

Snø

Vindlast fra Nord

0.900

0.900

Nyttelast

Påført egenlast

1.050

1.350

Snø

Vindlast fra Vest

1.350

Egenlast (+Struc. dead load)

1.350

1.350 Egenlast (+Struc. dead load)Ultimate

B1: Dominerende vindlast, vindretning fra Nord

1.050

0.900

1.350

Snø

1.350

5

Vindlast fra Nord

B1: Dominerende vindlast, vindretning fra Sør

Nyttelast1.050

Egenlast (+Struc. dead load)Ultimate 1.350

Påført egenlast

1.050

1.050

6

Nyttelast

Egenlast (+Struc. dead load)7

1.050

Påført egenlast

1.050 Vindlast fra Sør

Snø

B1: Dominerende vindlast, vindretning fra Øst

1.050

Nyttelast

1.350

1.350

Påført egenlast

Snø

1.050

1.050 Snø

1.050 Vindlast fra Vest

B2: Dominerende snølast, vindretning fra Nord

1.050 Nyttelast

Egenlast (+Struc. dead load)

9

1.350

Egenlast (+Struc. dead load)

1.350

1.050

1.050

Vindlast fra Øst

B1: Dominerende vindlast, vindretning fra Vest

Påført egenlast

Ultimate

Ultimate

Nyttelast

8
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0.600

1.000

Påført egenlast

20

0.600

0.600

Nyttelast

0.600

Påført egenlast

1.000

0.600

Seismic

Seis res, Fx+Mx

Vindlast fra Vest

Quasi-perm...

Seis res, Fx+Mx + 0.30*Seis res, Fy+My

22

Snø

1.000

Seismic

Egenlast (+Struc. dead load)

21

Seis res, Fy+My

1.000

Vindlast fra Øst

Bruksgrense, vindretning fra Vest

Seis res, Fx+Mx - 0.30*Seis res, Fy+My

Snø

Nyttelast

1.000

Seis res, Fx+Mx

0.600

0.300

FactorNameNo.

Ultimate11 1.200 Egenlast (+Struc. dead load)

Påført egenlast

Load cases

B2: Dominerende snølast, vindretning fra Øst

Type

1.200

Snø

Snø

Ultimate

0.900

1.500

1.050

Vindlast fra Vest

Egenlast (+Struc. dead load)

Egenlast (+Struc. dead load)

Påført egenlast

1.200

1.050

1.050

B2: Dominerende vindlast, vindretning fra Sør

Snø

B2: Dominerende vindlast, vindretning fra Nord Egenlast (+Struc. dead load)

Nyttelast

1.200

1.200

0.900

Påført egenlast

Vindlast fra Øst

1.500 Vindlast fra Nord

1.200

12

14

13

Påført egenlast

1.200

Vindlast fra Sør

Ultimate

1.200

1.050

1.500

1.050

B2: Dominerende snølast, vindretning fra Vest

Snø

Ultimate

Nyttelast

Nyttelast

B2: Dominerende vindlast, vindretning fra Vest

1.050

Ultimate 1.200

1.050

1.200

B2: Dominerende vindlast, vindretning fra Øst

1.200

Snø

Vindlast fra Vest1.500

Egenlast (+Struc. dead load)

Nyttelast

Nyttelast

17

1.500

Ultimate

1.050

Bruksgrense, vindretning fra Nord

1.050

15

Snø

Nyttelast

Påført egenlast

1.050

Quasi-perm...

Vindlast fra Øst

1.500

16

Påført egenlast

Egenlast (+Struc. dead load)1.200

Bruksgrense, vindretning fra Sør

0.600 Vindlast fra Nord

18

1.000

1.000

Snø

Snø

Vindlast fra Sør

Egenlast (+Struc. dead load)19 Bruksgrense, vindretning fra Øst 1.000

Påført egenlast

0.600

Egenlast (+Struc. dead load)

0.600

1.000

Quasi-perm...

Nyttelast

Egenlast (+Struc. dead load)

1.000 Påført egenlast

0.600

0.600

Nyttelast

0.600

Quasi-perm...
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41

-0.30*Seis res, Fx+Mx - Seis res, Fy+My -0.300

Seis res, Fx+Mx

Seismic

43

1.000 Seis res, Fy-My

Seis res, Fx+Mx

1.000

Seis res, Fy+My

Seis res, Fx+Mx

Seis res, Fy-My-1.000

0.300

-1.000

0.30*Seis res, Fx+Mx - Seis res, Fy-My

-0.30*Seis res, Fx+Mx + Seis res, Fy+My

42

44

-1.000

Seismic

Seis res, Fy+My1.000

Seismic

0.300

40

-0.300

Seismic

0.30*Seis res, Fx-Mx + Seis res, Fy+My

Seis res, Fx+Mx

Seismic

45 Seis res, Fx-Mx

Seis res, Fy-My

Seis res, Fx+Mx

-1.000

Seismic39

Seis res, Fy-My

0.30*Seis res, Fx+Mx + Seis res, Fy-My

Seis res, Fx+Mx

-0.300

-0.30*Seis res, Fx+Mx + Seis res, Fy-My -0.300

-0.30*Seis res, Fx+Mx - Seis res, Fy-My

Seis res, Fy-My

Seis res, Fx-Mx

Seis res, Fx-Mx

0.30*Seis res, Fx-Mx + Seis res, Fy-My

Seismic

47

Seismic

0.300

0.300

1.000

Seismic

Seis res, Fy+My

Seis res, Fy+My

1.000

Seis res, Fy-My

0.300

46

0.300

48

0.30*Seis res, Fx-Mx - Seis res, Fy+My

-1.000

0.30*Seis res, Fx-Mx - Seis res, Fy-My

-1.000

Seis res, Fx-Mx

Seismic

Load cases

Seis res, Fy+My

No. Name

-0.300

23 Seis res, Fx+Mx + 0.30*Seis res, Fy-My Seis res, Fx+MxSeismic

FactorType

27

Seis res, Fy-My

-Seis res, Fx+Mx + 0.30*Seis res, Fy-My

-Seis res, Fx+Mx + 0.30*Seis res, Fy+My

Seis res, Fx+Mx

-1.000

28

0.300

Seismic

-0.300

-1.000

Seismic -1.000

1.000

Seis res, Fy-My

Seis res, Fx+Mx

Seis res, Fy-My

Seismic

Seis res, Fx+Mx

-0.300

Seis res, Fx-Mx + 0.30*Seis res, Fy+My29 Seismic

24

Seis res, Fy-My

Seis res, Fx+Mx

1.000

Seismic

Seis res, Fy+My

-1.000

Seis res, Fx-Mx

Seis res, Fy+My0.300

25

-Seis res, Fx+Mx - 0.30*Seis res, Fy-My

0.300

1.000

Seis res, Fx+Mx

0.300

-Seis res, Fx+Mx - 0.30*Seis res, Fy+My

Seis res, Fy+My

Seis res, Fx+Mx - 0.30*Seis res, Fy-My

26 Seismic

-0.300

Seismic

Seis res, Fy-My

Seis res, Fx-Mx

Seis res, Fy+My

1.000

Seismic

Seis res, Fx-Mx - 0.30*Seis res, Fy+My

34

Seis res, Fx-Mx

30

Seis res, Fy+My

0.300

Seis res, Fx-Mx - 0.30*Seis res, Fy-My

-0.300

Seis res, Fy+My

0.300

Seis res, Fx-Mx

Seis res, Fx-Mx + 0.30*Seis res, Fy-My

Seis res, Fx-Mx

-Seis res, Fx-Mx - 0.30*Seis res, Fy+My

32 1.000

33 -Seis res, Fx-Mx + 0.30*Seis res, Fy+My

Seismic Seis res, Fx-Mx

Seismic

31

Seis res, Fy-My

1.000

-1.000

-1.000

Seismic

-0.300

Seismic

-Seis res, Fx-Mx + 0.30*Seis res, Fy-My

1.000

Seis res, Fx+Mx

Seis res, Fx-Mx

35

0.300

0.30*Seis res, Fx+Mx - Seis res, Fy+My 0.30038

36

-0.300

-0.300

Seismic

37

-Seis res, Fx-Mx - 0.30*Seis res, Fy-My

Seis res, Fy-My

-1.000

-1.000

Seis res, Fy-My

Seismic

Seismic

0.300

Seis res, Fx-Mx

0.30*Seis res, Fx+Mx + Seis res, Fy+My Seis res, Fx+Mx

Seis res, Fy+My

Seis res, Fy+My
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-0.300

Factor

-0.30*Seis res, Fx-Mx + Seis res, Fy+My

No. Name Type Load cases

Seismic

Seis res, Fy+My

49 Seis res, Fx-Mx

Seismic

Seis res, Fy-My

1.000

Seismic

Seis res, Fy-My

Seismic

50 -0.300

-0.30*Seis res, Fx-Mx + Seis res, Fy-My

-1.000

-0.300

1.000

-0.300

-0.30*Seis res, Fx-Mx - Seis res, Fy+My Seis res, Fx-Mx

51

Seis res, Fy+My

Seis res, Fx-Mx

52 -0.30*Seis res, Fx-Mx - Seis res, Fy-My

-1.000

Seis res, Fx-Mx
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-154.7

Fy'

Fy'

0.00

Fz'

-1194.8

0.00

-

Mx'

My'

My'

Fz'

-13429.4

0.00

49772.6 0.00

Fx'

3493.1

Mx'

-0.0

-1194.8

0.0

13429.4

0.0

0.00

0.0

154.7

-

Vindlast fra... -153.4

-13568.3

Mz'

153.4

0.00

13568.3

1194.8

-3493.1

1194.8 0.00

-49773.4

56803.3

Fx'

Fy'

-15450.5

-7606.7

690.0 -690.0

-3465.2

7606.7

Fz'

-56805.5

0.00

-0.0

3465.2

Mz'

3.78

0.0

15450.2

0.00

Vindlast fra... -679.1

Fy'

Fz'

0.0

0.00

0.00

0.0

174.2

-

0.00

My'

Fx'

-174.2

Mz' 0.00

679.1

Mx'

0.00

0.00

Vindlast fra...

-8799.4

0.00

Mx' -29.0

0.0

Mz'

31.3

0.00

16599.5 0.01

-31.3

0.00

0.0 -

My' 8799.4

29.0

-16597.9

[-]

Equilibrium, Ultimate - Load case

Component

[-]

Case

[%]

Fx'

Loads

Mx'

9601.6

0.0

Fy'

kN(m)

Fz'

-0.0

0.0

-

9856.4

485813.7

0.0

Mx'

-

-9601.6

-

Fz'

kN(m)

0.00

213867.2 0.00

0.0

My'

Error

Fy'

Snø

-485813.7

-0.0

-213867.2

Mz' 0.0

-9856.4

0.0

0.0

0.00

Nyttelast Fx' -

-

0.00

Reactions

0.0

Egenlast

23896.7

224718.0

My' 0.00

Mx'

Mz'

Fx'

-23896.7

-224718.1 0.00

449284.1

0.0

0.00

Mz' 0.0 0.0 -

0.0 0.0 -

Fy' -

Fz'

-538965.1

-449284.1

538964.2

My'

0.00

-1052988.81052989.3

0.0

5370.7

-118805.5

-274712.6

0.0

Mz' -

Påført egen...

-

0.00

0.0

0.0

Vindlast fra... Fx'

Fx'

My' 274712.6

-

0.0

0.00

Fz'

-0.0

0.00

0.0

0.0

-

Fy'

-5370.7

0.0

Mx' 118805.5 0.00
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6
10

3
9

1

2

11

4

15 16 22 1820 231719 14 2113 24

29
26

31
28

2527

30
33

34
35

-137-95

-445

-312

-358

PLAN 01
3.800

-328

-577

-585

-374

-517

-624

-541 -505-580 -554-627-556 -455

-519-699

-772 -556 -889-560 -518 -534-421 -537 -442-612

-357

-357

-357

-464

-372

-357

-357

-121 -156-133 -258-303-294 -183-293-294 -296-300

-141 -217

-286-251

-194

-171-321 -282-371-664 -254-215

-305 -332

-454

-390 -339-263-185

-281

-297

-257

-183

-293-297 -294 -300 -296 -303 -259-295

-207

-191-160

-208

-150

-36

-112

-212

Eurocode (NA: Norwegian) code: Max. of combinations, Ultimate - Reactions - Fz'- - [kN, kNm, kN/m, kNm/m, kN/m2]
View: PLAN 01 (+3.800)
Eurocode (NA: Norwegian) code: Max. of combinations, Ultimate - Reactions - Fz'- - [kN, kNm, kN/m, kNm/m, kN/m2]
View: PLAN 01 (+3.800)
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-1200

l[m]

900

-900

0.0004

l[m]

-0.0004
Ty' [kN]

600

-0.0001

-600

-300

0.0002

-0.0001

300

N [kN]

-0.0003

0.0003

-0.0002

1200

0.0001

C.213.1 - Internal forces - Max. of load combinations: U (N+) -  (5.60 m)

-0.0004

-0.0004

-0.0001

-0.0002

-0.0001

0.0001

-0.0002

-0.0003

l[m]

Mt [kNm]

0.0001

0.0002

0.0003

0.0004

0.0003

0.0004

l[m]

0.0002

0.0001

0.0003

0.0002

-0.0003

Tz' [kN]
-0.0004

-0.0003

-0.0002

l[m]

0.0003

Steel sections KKR 220x220x10

0.0004

(Yg

A

-0.0004

My' [kNm]

-0.0002

-0.0003

= 8057 mm2
P = 1611 mm

l[m]

0.0001

(Zg
= 0.0000 mm)
= 0.0000 mm)

= 57824591 mm4Iy

= 312328 mm3

Wy = 525678 mm3

0.0002

-0.0001

Mz' [kNm]

0.0004

iy

= 0.0000 mm4

= 84.72 mm

= 90.00°

= 1.188

= 57824591 mm4
= 525678 mm3

S1

Iw

= 525678 mm3

Sz

W2 min
= 525678 mm3W2 max

= 57824591 mm4

= 312324 mm3

i2

= 729879 mm3
= 487207849 mm6

W1 max
i1

= 84.72 mm

S2

iz

Wt

= 525678 mm3

It

Iyz

alpha1

= 84.72 mm

= 57824591 mm4

c1

Iz
Wz

I1

= 312325 mm3

= 95495161 mm4

So1

= 525678 mm3

= 0.0000°

Rho 1 = 0.4425

= 84.72 mm
Sy

W1 min

= 312328 mm3

alpha2
I2

= 312324 mm3

= 1.188
So2

= 0.4425

= 312323 mm3
c2
Rho 2
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Group S P1V 8, C.213.1

E
S 355

210000
2/

Maximum of load combinations

=G

mm

/N

=

=

mm

N

80769

1

y

1.05

1.00γ

γ
M0,acc/seisM0,ult

2

=

=

2

M2,ult γ

γ γ

M1,ult

837

z

y

γ M1,acc/seis

= 355 /

=

1.05

KKR 220x220x10

P

1.00=

M2,acc/seis =

mm N

1.00

f

=

mm

= 1.25

I

=

2

W

el,min,1

z

A

mm
4

=

2

=

mm 0.81

I

=

mm

pl,1

4

1

2

mmI

1

8057

W

5.782e+07

=

4

mm3

λ

=

y

5.782e+07

mm

4

= 5.782e+07

=

I

ε

5.782e+07

6.247e+05

6.246e+05

76.40

pl,2 mm

=

3

W

=

I

i

2
4

M1

el,min,2

I

1

9.550e+07t

3

=

w

=

85

Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8

,

=

85

Class=

W

=

i

5.257e+05

mm

=

N

6mm4.872e+08

1 ClassM2 =

mm

mm

1

5.257e+05

3

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

mm

,Class

mm

1

4028 =
f

kN.γ 1.05

.1,v
.

355
3

=1,pl,Rd

A

3
(6.18).V y

M0

786.33=

τ

f
-

M0

1
1.051,pl,T,Rd

.V (6.28)
355

786.33
/

= kN
y

t,Ed
1,pl,RdV -

/
. 786.331=

/ 3 γ
= 0.00

3/

1,

1,Ed =
V

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

V (6.25)786.33 - OK

Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8

N

1.00

=

0.00

=

1,pl,T,Rd

1 Class, M1

0.00

=M2 1

=

Class Class

=2,v
. f 4028 .A

. (6.18)
3M0

=
3

=V 786.33
γ

y 355
2,pl,Rd . kN

1.05

786.33
/γ

=V 1
f

τt,Ed

M0 355y /
= kN- V2,pl,T,Rd / 2,pl,Rd -

/3
. (6.28)=.1

1.05
0.00

3
786.33

- OK2,EdV
1.00== 786.332,pl,T,Rd

0.000.00
V (6.25)
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Torsional resistance - Part 1-1: 6.2.7
LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

Class

m

2

1

.

=

=

τ

N

is calculated by FEM analysis.

1 =Class

355

1,

max,unit
mm

kN

Class

=

1.05

/

3

M2

1.37

M1

=
1.37

=

kNm

,

142.47.

N

Not relevant

max,unit

Class

1.00

LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 0 mm

M0

Rd

3

f
T . .

Not relevant

0.00
142.47

T
(6.23)Ed

=
τ

y
Rd

0.00 - OK

Normal capacity - Part 1-1: 6.2

γ

T =

Shear stress - Part 1-1: 6.2.6

=

Normal stress - Part 1-1: 6.2.1

V .kN

Class

=0.00 ρ=

= =

1,Ed = =1

1 Class 1M2

1,pl,T,Rd 0.5.0.5

=1 M1, ,

393.16786.33 kNV 0.00

N

0.00ρV 0.5 kN2,Ed 0.00 . == .0.5 786.33 =kN 1 =V2,pl,T,Rd 393.16

211.19
2,Ed - OK

Class

2,Rd
1.00+M =

M
+

Rd

0.00 + 0.50 (6.2)2723.91
N

1,Rd
= 211.19

Ed

M
1373.63+ 1,Ed

Flexural buckling, 1-1 - Part 1-1: 6.3.1

0.00
N

LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 0 mm

M

,

= ==1 λ

M1 M2

.i

0.49

λ

5600

Class

0.2

,

.

1

1 1=

76.40

(Buckling curve: c)

-

=

L

11

Class1

λ cr,1

=

α

85

N

1

(6.50)0.87

=

+ ( =. 0.49= 0.5 =1 1 ) 0.870.87 2
1

2
α λ1 1.04+ +0.5φ 0.2+1 . -

1

+ 1 -
= ,

φ
2χ

-
2 (6.49)min min

+ 1.04 0.87
=

λ
,

1
2

1.01.0

1

0.62=
1

21
φ 1.04

A

= - OK
N

=

N
M1

N

.
355 (6.47)

.
0.62 8057 =

b,Rd,1

kN

1373.63
1692.49

=yχ .
γ

1.00Ed (6.46)

= 1692.49

0.81

f
b,Rd,1 1.05

.1

200



Ncr,1 -2 - N -N(N 2 - 0
2y N -i N N cr,1)0 N(N( ) ( Ncr,2- cr,2) =0-( cr,T

2N) zN )2

( 2 N

537329.26=

= N 3821.69 N (2 N 3821.69 =- -

Smallest root of the above equation related to the torsional-flexural buckling:

N ) )3821.69 ( ( 02 - 0-

N

3821.69

cr,TF

-120 ) -N 2537329.26 2-

kN

0( ) )N

N =) kN= N , cr,TFcr,T( 537329.26 =,( 537329.26cr )N min 537329.26min

T

.8057
=λ

A . f
(6.53)0.07

0.49

=

=

y

Tα (Buckling curve: c)

cr
=

355
537329.26N

T (T
2α ) + 0.47+ 0.07T =

2
+λ . 0.070.2 0.210.5 -+ 0.5φ . λ 0.49 =- 1T =

=χ
φ 2 0.47

,
φ

min=
+ 0.47

(6.49)
- λ

, 1 1.0
20.07T

T
+

T

1.0 = 1.00
1

2
-

min 2

T

Ed

M1

N

2723.91 kN

b,Rd,T

=
1.05

N

T 8057 .

1.00

A .
N y 355

=

(6.47)

1373.63

f 1.00=

= 0.50 - OK

.
=

.

γ

χ

2723.91

b,Rd,T

Class

LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 0 mm
Flexural buckling, 2-2 - Part 1-1: 6.3.1

,

2

=

2

i λ
L

.

Class

0.87

λ

0.49

85

=

1 Class= M2 1

.

,

λ
5600

76.40

-

= =
1

N

(Buckling curve: c)2

M1

α

1 =

0.2

=

+

2
(6.50)cr,2

2 ) +0.49 1.04-.α 2 =1 (
2

0.8710.5 0.2 =+φ . 0.5λ 0.87=2
2+

1

φφ + 1.04
2

0.87
, 1.0

2

1
(6.49)2

,
22χ =

2 2
2

+
min =

1.04
0.621.0

-
min

-
=

λ

0.62

N

f

=

1692.49
A

kN (6.47)

=

2 355

1692.49 (6.46)

N

1.00

1.05=

N

γ

1373.63
b,Rd,2

- OK

=
.8057

0.81

=
. .y

b,Rd,2

χ

M1

Ed

.

, M1 =

LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 0 mm
Torsional-flexural buckling - Part 1-1: 6.3.1

=Class= Class 1N M2,1Class 1

i 2=0 +y0 +2 85i +i + =2 2 2+ =z 1202
2

2 2850 0 01 + mm

3821.69
.

56002

2

N
π

=cr,1
210000 57824591 =

E .
kN

2

=
L

.I1
2

π

cr,1

.

E I2

L
π2. .π 210000

5600
=

cr,2

N
.

=cr,2 2
578245912 .
2 kN3821.69=

2 Iπ
G= =

.

t

N 2
0

cr,T
.

2+t
w

.

L
I

i

E1

2 .

120
. 4.872e+08.

9.550e+07 π =1 +80769
5600

210000 537329.26= kN2 2
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1Class 1N Class = , Class

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

1 == M2

Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2

, M1

.
z

. 5600

E

L 2
5.782e+07

(( 2
zN

2

=

2

=
k

2 2.100e+05 .π
.

cr,LT

.

1.00

.

)

I

z

w +

I

-2

I

0.5

Loaded on top edge.

Z Z

cr )
kN

.

=

=
π

3821.69

-(= 0.45jz2 -49.50.(.CC =)3 -110 -Z )= 0 mmg 0.49. .z

5.782e+07
-49.50 =

=

cr,LT

kNm

+

.

6352.58

k .
t

.

= 1.13
2

1.00
. + 8.077e+04

= .
z

1.003.822e+06

G

w

4.872e+08

M

.

cr,LTcr 1

3.822e+06 +

C N

-49.509.550e+07
0.5

N

. 2

I

-

k

6.353e+09=
Mcr

LT
yy

=

. .624651

α (Buckling curve: d)

λ

LT 0.76

== 355 0.19
W f

=

) 0.19

-

(

φ 0.2

1

λ
2

+

0.5 + =0.2.

+

0.19

.

0.76

λLT

+

LT 0.5

-

1

= 0.51

=LT

2

αLT

,1,

LT+ 0.19
=

0.51

1

-
=

φ LT

(6.56)1.01.0
2 2 2 -LT = 1.00

λφ
min min

0.51 +
LT

2χ

M - OK=

M =

(6.54)

=

y,b,Rd

WLT yf .yχ

M

.
211.19 mγ

=

355
M1

1.00 624651
.

(6.55)

1,Ed 0.00

.

211.19 0.00

y,b,Rd

1.00

1.05= kN
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Class Class=

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

1 1N

Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2

M2, =,1M1 =Class

2

.

cr
. =

(

2

)
kN. )

5.782e+07

I +
=Z.

3821.69=
2 2

z

I

π

w

z

-

5600
z

.E
= 2

.

Z

I .
cr,LT L

N 2

0.5

π
1.00

Loaded on top edge.

k
2.100e+05

(

zC 0.49=2( ) -- (C -49.50-110 03
. )= mm.Z ..

j =z 0.45g

3.822e+06 +

M

w

z

-49.50

cr,LT

2 -49.50
1.00

- =

6352.58

0.5

N

kNm

1.13

k

C .

4.872e+082

+=

k t

.

G.

.

=

3.822e+06

I
+

N

5.782e+07

cr 1

1.00

=

cr,LT

.8.077e+04

.

9.550e+07.

W
M

LT

=
cr

.

α

624651 355

(Buckling curve: d)

.
=y 0.196.353e+09λLT

0.76

f
=

=

y

αφ

+

+LT

2

0.19

-

(

LT

= ) 0.19

0.2

0.5

1 LTLT

1 0.76 -

λλ =

0.2

.

+ =

=

. 0.51

0.5

2

+

+ LT
0.51

, 1.0 1

φLT

=
-LT 1.00=,= 2

+
1.0

0.512 - λ
χ min

1

φ LT

min
0.192 (6.56)2

fχ
m

(6.54)

LT W 1.00

Interaction between normal force and bending 1. - Part 1-1: 6.3.3

=

- OK

Interaction between normal force and bending 2. - Part 1-1: 6.3.3

.

M1

Not relevant

.

Not relevant

y,b,Rd

(6.55)= kN355M
.

= 0.00211.19

y .
y,b,Rd

M

y

M
1,Ed

=

0.00

γ 211.19624651
1.05

= 1.00

Not relevant

Shear buckling - Part 1-5: 5

= ε.h
10= η20.0 . =t 1.20

w 72 =

Interaction between normal force and bending, 2nd order - Part 1-1: 6.3.3

Not relevant0.81 48.8200 72
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L [m]
0

40

Utilization [%]

0.0

Torsional-flexural buckling

Summary

Lateral torsional buckling

2.8

Flexural buckling

5.6

80

Shear buckling

100

Interaction

20

60

Cross-section resistance

1.4 4.2
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-0.0001

C.32.1 - Internal forces - Max. of load combinations: U (N-) -  (4.00 m)

-150

0.0001

-450

N [kN]

l[m]

-0.0002

0.0004

Ty' [kN]

0.0003

600

-0.0001 l[m]

150

-0.0004

-300

-600

300

450

-0.0003

0.0002

-0.0002

-0.0002

0.0001

-0.0003

-0.0003

l[m]

0.0001

-0.0004

-0.0001

-0.0001

0.0002

0.0003

-0.0002

0.0002

0.0003

0.0004

0.0003

Tz' [kN]

0.0004

l[m]

Mt [kNm]

0.0002

0.0001

-0.0004

-0.0003

0.0003

Iy

-0.0002

= 17193755 mm4
Wy

My' [kNm]

0.0001

0.0004

Mz' [kNm]

Steel sections KKR 180x180x5

0.0002

A = 3414 mm2

0.0004

l[m]

-0.0004

l[m]

-0.0004

(Yg

= 1366 mm

= 0.0000 mm)

P

(Zg = 0.0000 mm)

= 191042 mm3

-0.0001

-0.0003

= 27381445 mm4

alpha2
= 17193755 mm4

= 191042 mm3

= 70.96 mm

= 1.162

I2

= 191042 mm3

= 111040 mm3

W2 max

iy

It

= 45878210 mm6

Sz

= 0.0000 mm4

= 111040 mm3

W2 min

Sy

= 191042 mm3

Iw
Iyz

alpha1

So1

= 17193755 mm4

= 191042 mm3

= 111038 mm3
= 111038 mm3

Wz

= 70.96 mm

= 111038 mm3

I1

W1 max

c1
Rho 1 = 0.4321

= 191042 mm3

i2

= 0.0000°

Wt

= 70.96 mm

W1 min

= 90.00°

= 17193755 mm4

Iz

iz

= 246487 mm3

= 70.96 mm

i1
S1

= 111040 mm3
c2 = 1.162

S2

= 0.4321Rho 2

So2
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Normal capacity - Part 1-1: 6.2

- OK(6.1)

Not relevant

1.05

E

=

γ

/

M1,acc/seis

M0,acc/seis

=

N

M2,ultγ = 1.25 M2,acc/seis

Group S P1Ø 3, C.32.1

M0,ult =

Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8

mm

γ

=

1.00

mmN/

=

γ

2

1.00

2
S 355

210000

Maximum of load combinations

=

γ 1.05

γ

80769G

M1,ult =

1

699

4 76.40λ

=P

=

355

=

f

mm

I

=

=

=

2

1.719e+07 mm

1.00

mm y
/mm

1

= 0.81mm

I

N

3414

11.719e+07

2

z

2 ε

Not relevant

I

z mm

A

KKR 180x180x5

4
y =

y

=

1.719e+07

3

1.719e+07

=

pl,1

1.910e+05

mm

3

71

= mm

4

2

2.221e+05

t

W

=

= 3

el,min,1

=

4

4.588e+07

mm

W mm

1 =

3

mm

el,min,2

I 6

I

W mm

mm

2

i

2.221e+05

i 71

I

mm

w

4

2.738e+07

=

pl,2

mm

W =

1.910e+05

M2 3,3 ClassN

Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8

,M1= =

Not relevant

Shear stress - Part 1-1: 6.2.6

Class 3

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

Torsional resistance - Part 1-1: 6.2.7

Class =

Not relevant

3

=

,

y 355

, M2

τ
=

/
(6.19)

γ

LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 0 mm

N Class =

M0 / 1.05

M1

3
0.00 0.00Ed

Class

- OK

3 =Class

/

Normal stress - Part 1-1: 6.2.1

/

=

f
1.00

3

3

M0
/

169.11+
f M0

2
Ed 0.25 1.000.003Ed

/
3

2

γ 355/ 1.05

2

/fyy

2

355 1.05γ
σ τ

= + =
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2

1
=

2
+

2
0.742 2χ

1

φ 0.90φ 2

0.70
2

-
=

-
min

+
, min

0.90
, =

λ
1.0 (6.49)

2
1.0

.
= = 0.70N

χ .
kN

Ed

(6.47)
..

y 809.38=

809.38 0.71 - OK577.38=

355
M1

A
γ

b,Rd,2N
N

1.00

b,Rd,2 1.05

=

2 f 3414

(6.46)

Class3 3,

Flexural buckling, 1-1 - Part 1-1: 6.3.1

Class3 ==

LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 0 mm

,= M1 M2ClassN

L
. (6.50)=

= (Buckling curve: c)

0.2

1 76.40λ 71i=λ cr,1

-

=.
1

0.74

1

4000

α 0.49

1

1

λ+ 0.49 0.74.. 0.5 =φ 1 1=1 1 λ 0.900.5 + 2- 0.741 )+
2

0.2(+ α =

0.70
φ

1.0

1
2

1+ -
2 = min

φ
,

-
min 2

1.0 , = (6.49)1
1

2χ
1

0.90+ 0.74
=

0.90λ

1

γ
0.70

N

b,Rd,1 809.38N y

Ed

Class

= (6.47)

= 577.38 (6.46)

Flexural buckling, 2-2 - Part 1-1: 6.3.1

.A

0.71 - OK

= 1 kN
f 3414

LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 0 mm

. 355

b,Rd,1
=

χ .

1.05

N

.

M1

809.38 1.00

=

L
=

= M2

2

λ

(6.50)

N ,

71λ cr,2

i .
4000

α

2

2 .

,

0.49

3

=

=

Class

1

ClassM1

0.74

3

λ

3=

-

=

2
=

(Buckling curve: c)

76.40

0.2 +2 =2 1 . - )( 2+2 0.2= . 0.74 =+ 0.90
2

α 0.49 0.741 λφ 0.50.5 +
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- 2227.25(22227.25 N N - 2227.25 =-

Smallest root of the above equation related to the torsional-flexural buckling:

N 0

=N

0 2

cr,TF

- 2

219577.23 kN

)- ) 219577.23( ( N )0 (-1002 N N= )N( 2227.25 - 2)

NN kNmin ) 219577.23= mincr,T cr,TF )N 219577.23(=,cr ,( 219577.23=

3414yA

T

cr
219577.23 0.07

. 355
Tλ =

. f
N

(Buckling curve: c)α 0.49=

(6.53)= =

1T -T 0.470.49 )α 20.2 0.071= + 0.2λ 0.070.5 .-+ T T +
2

+φ =0.5 . λ (=

1
1.00

2 - +0.47
min

φ
T

T
-2

T

1.0 min
0.47

T
0.072

+
1.0

λ
, =

1 , (6.49)=χ =2
φ

= (6.47)N

1154.31

γ =

=Ed

N

=

577.38

3414A

N

b,Rd,T

.

- OK

y kN
f

b,Rd,T
T

1.05
χ .

1154.31
M1

1.00

0.50

.

= 1.00

355.

M1 =ClassN M2,

Torsional-flexural buckling - Part 1-1: 6.3.1

Class

LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 0 mm

, 33== 3 Class

2 +i 0+ 2 + 0+ 2 =0 mm100+1
2

0
2

0 z 71i +2= 2 =y 71 2i 2

.2

2

.π

Lcr,1 2

I
2227.25

17193755
kN

2E

4000
N

cr,1

.π
=1 ==

.210000

π 210000
cr,2

I 17193755.

cr,2
2

π
2

E
2227.25N =

. .2

L

.

4000
2 =

2

= kN

I= G t 2N 2

2

i

π I

L

.
w =. +cr,T

E.

0

1

t

4.588e+07
100

. kN
4000

2

2= =807691 + π2.738e+07
.

2 219577.23
. 210000

i N 2 N( ( N cr,2y N Nz -( =2- (2
0 NN cr,10 -N ) cr,T )(2 N cr,2 0 )) N -cr,1 - - -N )N 2
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LT

1.0 1.00
-

,= min 1.0
+φ

,
0.16φ 2

=
1

=
LT

χ
+

1

λLT

min
0.500.50

(6.56)222LT
-

191042= 355=γ
f

(6.55)y

M1
y,b,Rd

y

1.05 kN1.00 m
.

LT .
64.59

χ . W .
=M

1.001,Ed

64.59 - OK(6.54)M
M

= 0.00=
y,b,Rd

0.00

3NClass 3 M2,3

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

, M1 ==

Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2

Class = Class

Z

=

=

π

Loaded on top edge.

-

kN

I

cr(

2 I

2
1.719e+07

cr,LTN =
)

.

2

z

I 2.100e+05 2227.25
.

w Z+

=
.

L
π

.
E z .

)4000 2

2

1.00

2

zk

.

0.5

( .

).=C g - 3C= -90( z .0.45 0.49. .
j = -40.50) - mm0Z 2 z (

k
z

0.5

-40.501.13 =1.00

2611.93

cr,LT

=

kNm

t
. Ikcr C

4.588e+07
1.00

+

8.077e+04

cr,LT
.

=

N

+ 2.227e+06
..

-40.50.

=

w

.

1.719e+07

GM

22.227e+06
2 2.738e+07 -

.

1

+

N

f
2.612e+09

=

W
=

α

= =
cr

λ y
.

0.16
.

0.76LT

191042
M
y

LT
355

(Buckling curve: d)

0.76

1
2

=

LTα . 0.2LT

0.5 ( - 2)0.2

+LT

. 0.16

LT0.5 +φ λ

=0.16

=

+1

λ

0.50

= -

+
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=
1

=LT

1 ,, 1.0 =
λφ φLT -

2
+

LT
0.50+

20.50
(6.56)

2 - 0.16
1.002min min1.0

LT

χ

y = 1.05 =
f 355 m64.59LT=

χ y
.

1.00 kN (6.55)
.

191042
y,b,Rd

W .
γM1

.
M

(6.54)=
M

Not relevant

Interaction between normal force and bending 1. - Part 1-1: 6.3.3

1.00

Not relevant

64.59 0.00

Shear buckling - Part 1-5: 5

- OK0.00

Interaction between normal force and bending, 2nd order - Part 1-1: 6.3.3

1,Ed =
y,b,Rd

Interaction between normal force and bending 2. - Part 1-1: 6.3.3

Not relevant

M

72170 =
h
t = 34.05

.
1.20 0.81ε 48.8w

η Not relevant== .72

Class=3 Class =M1Class = ,

Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2

N M2 33

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

,

+ Z

1.719e+07.
=2

I 2

I

)

=

= 2.100e+05

z

.

.(
z

L
N .(cr,LT k

=
1.00cr

Z

)

2 E
kN

Loaded on top edge.

2
w

z

0.5

-

2.
π

4000

π .
2227.252

I

.

03= ( 2 ). -90. .z 0.45= mm(z -40.50C - )gZ j =0.49C .-

-40.502

=

-40.50

kN

tN

.

cr,LT

2611.93

8.077e+04 2.738e+07 =

C
N

.

1.719e+07
1.002.227e+06 .

m

+

.

1 cr,LT z
G Ik=

k
cr

2 4.588e+07 +

0.5

M

-
.

.

w

.

1.13= +1.00 2.227e+06

LT

f

α

M
= yλ 355191042

2.612e+09
cr

= 0.16

=

W

(Buckling curve: d)

y
.

LT =
.

0.76

- λ

0.76 0.2

0.2 +

.

α =

) 0.16

=

0.16 + 0.50

LT

2
φ LT

2(

. λ0.5

0.5 +

1LT +

-

LT

=1=
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3.0
0

4.0

60

100

L [m]

20

2.0

Utilization [%]

40

80

0.0 1.0

Summary

Cross-section resistance

Lateral torsional buckling
Interaction

Torsional-flexural buckling

Shear buckling

Flexural buckling
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= 130779 mm3

It

W1 min
= 223479 mm3

So1
S1

= 71961142 mm6

= 0.0000 mm)

= 70.45 mm

= 20113118 mm4

Sy

Sz

Iyz

= 223479 mm3

Iw
= 0.0000 mm4

alpha1

= 0.0000 mm)

= 223479 mm3

Iz

= 4052 mm2

= 0.0000°
= 20113118 mm4
= 223479 mm3

= 130779 mm3

= 130779 mm3

Iy

= 293212 mm3

W1 max

(Zg

= 20113118 mm4

Wt

= 130779 mm3
i1

= 1351 mm

= 32403888 mm4

= 20113118 mm4

Wy
iy

= 70.45 mm

c1

I1

P

Wz
iz = 70.45 mm

alpha2

i2
= 223479 mm3

= 0.4353

= 90.00°

W2 max
= 70.45 mm

c2

Rho 1

S2 = 130779 mm3

W2 min

= 1.170
= 0.4353Rho 2

= 1.170

I2

= 130779 mm3

= 223479 mm3

So2

0.0003

175

-0.0003

0.0002

-0.0004

525

N [kN]

Ty' [kN]

l[m]

-0.0001

-350

-175

0.0001

0.0004

350

-0.0001 l[m]

700

-700

-525

-0.0002

C.46.1 - Internal forces - Max. of load combinations: U (N-) -  (4.00 m)

Mt [kNm]

0.0003

-0.0001

-0.0003

0.0001

-0.0002

0.0002

-0.0003

Tz' [kN]

0.0003

-0.0004

0.0001

l[m]

0.0002

-0.0002

-0.0004

0.0002

0.0003

-0.0001

-0.0003

-0.0004

0.0001

0.0004

0.0004

l[m]

-0.0002

0.0001

(Yg

A

-0.0001

0.0003

l[m]

0.0004

-0.0002

-0.0004
Mz' [kNm]

-0.0003

l[m]

Steel sections KKR 180x180x6

0.0002

0.0004

My' [kNm]
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=

Group S P1Ø 5, C.46.1

210000 N/=

Maximum of load combinations

S 355
E

1.00

G mm

=

2

M1,ult

=

mm

M2,ult 1.00

γ

KKR 180x180x6

N

=

γ 1.25

P 694 =

M0,ult

80769

=

=

1.05

1.05

γ γ =

=

γ

/

M0,acc/seis

γM2,acc/seis

2

M1,acc/seis 1.00

y
mm

0.81

y = 4 =

=

I

2

λ

2.011e+07

A

N

=

I 4

4052

z

mm1

mm

mm

y

355 / 2

2.011e+07 mm

1

76.40

= 2.011e+07

=

f

2

4

I2
=

mm

=

1z

ε

I

mm

W
3

mm

2.616e+05

= mm

W

I

mm

3.240e+07

el,min,2

4

1

=

= 70

w =

mm

el,min,1

W

=
3

pl,1

2.011e+07

mm

pl,2

2.235e+05

2

3

2.235e+05

i

=t

2.616e+05

i = 70

mm

mm

4

3

W

6I 7.196e+07 mm

, =N M1

Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8

= Class1 ClassClass = 1

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

,1 M2

3
= 395.51

3. 1.05
=2026y 355A f .

γM0

1,v (6.18).=1,pl,Rd

.
V kN

355 1.05
.

/

τ

/f
V

γ
= kN=

/1,pl,T,Rd 3
t,Ed

M0 /
. V 1 -

y

395.51- = 0.00
3

1 395.51 (6.28)1,pl,Rd

V

ClassM1 1

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

=

= 1.000.00 (6.25)

1N Class1 = M2

1,pl,T,Rd 395.51
0.00

Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8

,Class

- OKV

,

1,Ed =

=

2,pl,Rd

f
=

A

γ 3
V . (6.18)

1.05
==

3 .
y2,v

M0

.
kN

. 355 395.512026

395.51=
τ

=
3/ γM0

t,Ed1 = -
32,pl,T,RdV

/y 355
395.51 (6.28)

/
. kN

f
1

/
V2,pl,Rd- 0.00.

1.05

0.002,Ed = - OK(6.25)
V

=
2,pl,T,Rd 395.51 0.00 1.00V
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LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

Class

Torsional resistance - Part 1-1: 6.2.7

. 1.05.

=

3.41

57.23

N

m

is calculated by FEM analysis.

kN=

Class

max,unit

355

τ N
m

Class ,1,

kN

1 1M1 =

= mm2

=

3

/

M2

=
3.41

T

Not relevant

0.00 - OK57.23 0.00

Normal stress - Part 1-1: 6.2.1

LC: 'B2: Dominerende snølast, vindretning fra Øst',   x = 0 mm

(6.23)

.3 M0

Not relevant

=

.
y

τ

T

Rd
=

f

Normal capacity - Part 1-1: 6.2

γ
=T

1.00

Shear stress - Part 1-1: 6.2.6

Class

Rd
max,unit

Ed

Class

0.5 ρ0.00 .

1=

V =1kN

, ,N

=395.51 0.00V= 1,pl,T,Rd

1

. 197.76

1Class= M1 M2

1,Ed =

=

kN 0.5

=kN ρ=0.5V 1= VkN 395.512,Ed
. . 197.76=2,pl,T,Rd0.00 0.5 0.00

1,Ed +
N

1370.09
2,Ed+

M

1,Rd

612.32M
+ 1.00N + 0.00 0.45Ed

2,Rd

0.00
Rd

- OKM 88.43

Flexural buckling, 1-1 - Part 1-1: 6.3.1

M

Class

=

LC: 'B2: Dominerende snølast, vindretning fra Øst',   x = 0 mm

88.43= (6.2)

-

=

+

1 M2

λ

76.40
λ

0.2

0.74

N

i
4000

α1

, =

1
cr,1

=

.

0.49

λ
= (6.50)

(Buckling curve: c)

L

M1

1

ClassClass 1

70

= ,

1
.

1

==

1 0.741φ 0.91-11 λ )0.49 (. + 0.2 0.74α =0.5
2

1 0.5 +.= =+ 1
2

χ
+

=
φ

1
min

-
1

0.70
1

0.74
(6.49)

0.91
1

1 1.0
0.91

2
+ 22

,
1

λ
,=

-
1.0

2 =min
φ

A

=

956.06 kN

956.06

1 .
==

.

1.05

N

.χ
b,Rd,1

Ed

y

0.64

γ

612.32

.
0.70N

N

b,Rd,1
= 1.00

f

- OK

= 4052 (6.47)355

(6.46)

M1
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Flexural buckling, 2-2 - Part 1-1: 6.3.1

=Class = 1 M2,N ,

LC: 'B2: Dominerende snølast, vindretning fra Øst',   x = 0 mm

1 M1 ClassClass 1=

= =

2

+

0.74 (6.50)cr,2

i .λ = .

λ

0.49

2 76.40

=

4000
70

0.2-

2 λ

α

L

1

(Buckling curve: c)

2 0.491 ( =. 0.22

2
0.74+ )+ 2 =λ= 0.5 .φ 2 0.74 - + 20.5 0.911 α

φ

1

2

= =2
φ λ2 2=

-
,

0.91
0.70

+
(6.49)

+2 -
2

min 1.0 min
0.91

,
0.74

1.01

2
2χ

N

4052 956.06

N

0.70

- OK

N γ

b,Rd,2

(6.47)y

= 612.32 =

355

Ed

.

M1

.

0.64 1.00

b,Rd,2

Aχ
= 1.05

f
kN=

956.06

.

(6.46)

= 2 .

= =, M2,Class

LC: 'B2: Dominerende snølast, vindretning fra Øst',   x = 0 mm

Class

Torsional-flexural buckling - Part 1-1: 6.3.1

1M11 1N =Class

2
2 =70 + 70 +2 2+ 100i mm+ +i y 02+ i1
2 z0 =0

2 2
0 0= 2

210000 2605.42
E

N kN
2 20113118

.
=cr,1 =

.2 I .1

cr,1 40002=
.

L
ππ

2

π

cr,2

2 == 22
210000. 2 20113118

cr,2

E . .2

4000

I
kN2605.42=

.
N

π

L

cr,T
0
2

.
2

I
..

2+
L

G1 w=
E

t

N
π

=
I

ti

π =
4000

263661.50807692 2
7.196e+07= .1 2100003.240e+07

2 . .

100
+ kN

2 2N -N cr,2 ( cr,2 cr,1N ) NN- zN 2 (- -cr,1)( N ) ) =-i 0y N -cr,T0
2 -N0N N( ( N2)

2

Smallest root of the above equation related to the torsional-flexural buckling:

kN

- 0) -N2 =

cr,TF

N - )2605.42 N( 0-2605.42= 263661.50 2 ( NN 2N 2605.42 2

N

) 0-( 2605.42- ( )

= 263661.50

)(100 -N

263661.50cr,Tmin kN) )N cr,TF( min, 263661.50(= = 263661.50=cr N ,N

.

N

α

f
λ

.

0.49T =

(6.53)y

cr

355
263661.50T = =

(Buckling curve: c)

A
0.07

4052
=

0.2 =λT +α .
TT + ) +-+ 0.5 =0.5 0.470.07= λT1φ (1 0.49 0.2.- 0.07 22

1
minT

,=
T

min
2 2

T

22 0.07-
1.0

λ +φ
=

-
=

+ T

, 1.0 1

0.47 0.47
1.00 (6.49)χ

φ

1.00

= 0.45

.

=

A
=

Ed

TN

N

355
1.05

b,Rd,T

= kN

1370.09

χ 4052 (6.47)

612.32 1.00

M1γ
1370.09=

- OK

b,Rd,T
y .

N

. f.
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11= M2M11 Class Class =Class ,

Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2
LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

N ,=

Z

4000(

I .

( 1.00

I

N kN

w

π
2 .

cr,LT =
Lcr

2.100e+05 =

.

2

2

.k )

π

z

+

=
. 2.011e+07

. 2

Loaded on top edge.

2605.42

2

-

.E

I

z

)

Z2

0.5

z

=

j 0)0.49) -40.50. .. C .( =Z C z z -90(32 mm-g == 0.45 -

G

2.605e+06 7.196e+07
2.011e+07

k N

1.13 .

I

+

+

8.077e+042

+

.

3.240e+07
2.605e+06

=1.00 -40.50
.

3072.45 m

.M k

.

t1

0.5

= kN

2

C

-40.50 -

cr,LT

N

w

cr,LT
.

1.00

=

= .

cr z

y

α

=
.

y

LT 0.76

λ
W 355.

0.17

(Buckling curve: d)

cr

f
LT =

=

= 261557
M 3.072e+09

φ -

0.2

LT λ

0.17

2
α

=

+

1

0.5

-

.
LT+ LT

0.5

1

= +

=

0.76 0.51.+

λ

( 2

LT 0.2 =

0.17 )

1 ,
0.17LT (6.56)

+
= 2

λ 0.51
=χ min min

φ
1.0

0.51
LT

2
1.0=

+φ
2

LTLT

1

-
1.00

-2
,

.
(6.55)y f

y,b,Rd

=
χ

(6.54)

88.432615571.00 355 ==

=

M
M1 1.05

0.00 - OK

kN
.

y,b,Rd

M

y
. WLT

=

γ m

88.43
1,Ed 0.00 1.00

.

M
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N M1 1Class1 =1Class Class

Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2

M2, = ,=

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

π

+

N
I

=
)

π
2

2 .

4000

Loaded on top edge.

.z
2=

k )

.
I

.
2.100e+05

(
=

2
w

1.00

0.5

z

2.011e+07

Z

.

z(

I 2 - =Z

cr
. kN
E

Lcr,LT

2

. 2605.42

0.49-90Cz mm)g - =2 - 0)( .
3

. zC .( = -40.50Z j= 0.45.

2.605e+06
1.00

t

.
2.011e+07
7.196e+07

+ N

+ 8.077e+04

=

2.605e+06
. . 3.240e+07

k

+ 2

cr C N

0.5

. I

-40.50

M

=1.00 -40.50

G

=

.

-

3072.45 kNm

cr,LT

1.13

w cr,LT

= . 2

1 z
. k

y

=

.
0.17

.f 261557=

LT

λ =
cr

=y

α

3.072e+09M
W 355

(Buckling curve: d)

LT

0.76

LT +

0.5 0.76 0.17

λ1 =0.5 0.2

-

LT +
2

LT

0.17

=

1 )(

φ

+

λα

+

LT

2

.

=.= 0.510.2

-

=
1

φ
χ

λ
=

+ 0.512 - 2
1.0 (6.56)

0.17
LT

1.00
φ

min
0.51

,=LT +
LT

2

1
min1.0

LT

,
2

-

0.00

. .

88.43

Interaction between normal force and bending 1. - Part 1-1: 6.3.3

1.05 (6.55)

Not relevant

=

LT

Not relevant

y,b,Rd =
.

γ
261557 =

χ .
355 88.43=

1,Ed

My,b,Rd

1.00

0.00
M

M1
kNm

1.00

Interaction between normal force and bending 2. - Part 1-1: 6.3.3

(6.54) - OK

f
M y

=

Wy

28.0 .
1.20t

. 48.8w

η

Shear buckling - Part 1-5: 5

== =0.81
h

= 72 ε 72168
6 Not relevant

Not relevant
Interaction between normal force and bending, 2nd order - Part 1-1: 6.3.3
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60

100

20

0
1.0

Summary

40

4.0

L [m]

2.0

Utilization [%]

80

0.0 3.0

Shear buckling

Flexural buckling
Cross-section resistance

Torsional-flexural buckling
Lateral torsional buckling
Interaction
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-0.0001

C.15.1 - Internal forces - Max. of load combinations: U (N-) -  (4.00 m)

0.0001

700

-175

175

l[m]

N [kN]

0.0002

-0.0003

-350

525

0.0003

350

-0.0002

-700

-525

-0.0004

0.0001

Ty' [kN]

0.0004

0.0004

0.0001

l[m]

0.0004

0.0003

-0.0004

-0.0003

l[m]

-0.0001

-0.0001

-0.0002

0.0002

-0.0003

0.0002

0.0003

Tz' [kN]

l[m]

-0.0004

-0.0002

-0.0001 l[m]

My' [kNm]

0.0003

0.0001

0.0003

-0.0004

0.0004

-0.0002

0.0004

Mz' [kNm]

-0.0004

-0.0003

0.0002

l[m]

-0.0002

Mt [kNm]

0.0001

-0.0003

0.0002

-0.0001

Sz

alpha1

W1 max

A

= 111038 mm3
S1

= 70.96 mm

= 70.96 mm

= 0.0000 mm4

i1

= 17193755 mm4

Wt

= 3414 mm2

= 111038 mm3

c1

= 17193755 mm4

(Yg

Iy
Wy

= 70.96 mm

iz

iy

Iw
Iyz

(Zg

= 191042 mm3

= 1366 mmP

= 0.0000 mm)

= 0.0000°

W1 min = 191042 mm3

So1

= 191042 mm3

= 111038 mm3

= 17193755 mm4

Wz

= 111040 mm3

= 246487 mm3

= 191042 mm3

Iz

= 0.0000 mm)

= 17193755 mm4

Sy

It = 27381445 mm4

= 45878210 mm6

Steel sections KKR 180x180x5

I1

= 111040 mm3
c2

alpha2
I2

W2 max = 191042 mm3

Rho 2 = 0.4321

So2

Rho 1

= 70.96 mm

= 1.162

W2 min

= 111040 mm3

= 0.4321

= 191042 mm3

S2

i2

= 1.162

= 90.00°
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=

M2,ult =

80769

=

1.05

/

M0,ult

G
2

2

N

M0,acc/seisγ =

γ

Maximum of load combinations

N mm

mm

= 1.00

γ =

Group S P1Ø 2, C.15.1

M1,acc/seis

E

M1,ult

=

/

1.05

=

S 355

γ

1.00

210000

γ

y

1.719e+07 mm

2

KKR 180x180x5
mm

Not relevant

699

1.001.25

2

γ

= 1

zI
4

P f N

mm

z

355

A

mm

=ε

y 1.719e+07 4

=

2

=

1

λI

Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8

=

M2,acc/seis

y

/

mm

0.81

= 76.40

3414

=

=

I

=

2.221e+05
2 mm

mm

W

=W

W = 1.910e+05

41.719e+07

= 1.719e+07

I

mm

2.221e+05

el,min,1

= mm1.910e+05

=

3

3

mm

3

pl,1

el,min,2

=

4

3

W

71

i2
I

1

mm

71

i

t = 2.738e+07

1

mm

mm

mm

I

=

4

pl,2

3

Not relevant

M1

Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8

3

w

Class =N ,Class

4.588e+07

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

M2

Torsional resistance - Part 1-1: 6.2.7

3,

6

= = Class

Not relevant

mm

Shear stress - Part 1-1: 6.2.6

M0f

=

- OK

LC: 'B2: Dominerende snølast, vindretning fra Øst',   x = 0 mm

355

, =

γ

Class

τ

y

Ed

3
= 0.00

/
1.00

/

Class 3

/
0.00

=

/

ClassM2

1.05

N

=

, 3

Normal stress - Part 1-1: 6.2.1

3

(6.19)
3

M1

/

Normal capacity - Part 1-1: 6.2

3 =3
γ

Ed

γ 1.05/
τ

fy

2

1.05

Not relevant

/
σEd

f M0
355

M0

2

y

+/ 355+ 1.00 (6.1)=
2

- OK183.53 0.290.00 2
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3,= M2Class 3 ClassM1Class

LC: 'B2: Dominerende snølast, vindretning fra Øst',   x = 0 mm

= 3=,N

Flexural buckling, 1-1 - Part 1-1: 6.3.1

76.40 = (6.50)i
4000

λ= 0.74.

(Buckling curve: c)

1

=

71

1

λ

0.49

1
.

+

1

-

1

α

cr,1

0.2

λ
L

=

+ λ 0.741 .
1 + 210.5.α= 0.5 1 0.49 -φ = 0.741 0.90=)+

2
( 0.2

0.90
(6.49)

+
1.0

1+
,

1

χ
2 2

φ
= =

λ
min 1.0

0.90

1
min

0.74-
2 2

-
,

1
1 φ

= 0.70
1

626.61 0.77

.

Ed

χ
=

A
N = 809.38 (6.47)34140.70 .

N

yf

=

3551 kN

N
=809.38 1.00

=

(6.46)

.

- OK

LC: 'B2: Dominerende snølast, vindretning fra Øst',   x = 0 mm

Class

1.05γM1

Flexural buckling, 2-2 - Part 1-1: 6.3.1

b,Rd,1

.
b,Rd,1

ClassM1 3 M23 3N = == , Class ,

= 71

2

2
(6.50)

(Buckling curve: c)

L
λ

0.2

.2

α

1

4000= .
cr,2 0.74λ

2

=

- + λ

0.49

i 76.40

=

=2 2 0.49 0.74+α 0.5 + 0.2-0.5 . ( 2.2
)φ += 1 0.74 =λ 0.9021

2 2
1.0

2

0.70
0.90

==
2 -

χ
1

+
min 22

min
λ2

,
- 0.74

(6.49)2
,

+
=1.0

0.90

1

φφ

809.38

809.38 1.00

355=
χ

γ
.

1.05

=

N

N

y

Ed

0.70 3414

= - OKN

M1

..
kNb,Rd,2

2 (6.47)
fA

=

b,Rd,2

.

0.77626.61 (6.46)

=
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Class, 3N 3, M2= 3 ClassClass

LC: 'B2: Dominerende snølast, vindretning fra Øst',   x = 0 mm

M1

Torsional-flexural buckling - Part 1-1: 6.3.1

= =

0 0 100y2
2

0 +2z 71+= 22+i i mm22
1 +2 71 += =0i 0+2

2 =1
. π .

=
.2

cr,1 kN=
π

cr,1

2227.25
L

210000 17193755
2

40002

. I
N

E

kN
E .

cr,2
cr,2

2 .
π2π

=
.

2=
. I 210000N

L
2

40002 2227.2517193755=

Iπ
N

i
w.

t

E.

t
2 == G I

.
cr,T

0

+ 2L

1
2

2.738e+07=
2 .

2

.
280769 . 219577.23 kN4.588e+07

100
1 + =210000

4000
π

2 ) N 0
2N ) ( cr,T -cr,1

2N N N( -)N yi -( - cr,2 -N0 NN NN( 0
2 -) =N )cr,1z (2-cr,2

2 0 2227.25 =-( N

=

- )- -

219577.23

Smallest root of the above equation related to the torsional-flexural buckling:

kN

) 2227.252 N= 100 ) 2N )219577.23 0) 2( ((

Ncr,TF

2227.25 N 0-N( 22227.25 N -- N

= 219577.23N min, N )cr cr,T cr,TF 219577.23 kNN(= min 219577.23( =),

T

(Buckling curve: c)

cr
219577.23 =λ

Tα =

355f
=

.
0.07

A
(6.53)=

0.49

.3414y

N

α λT )+ (+=
2

1. . +0.2 0.49 - 0.47+ T= 0.070.2T λ-φ 0.07 2 =1 0.50.5 T

=
-

2
T

1.0 = (6.49)min
1

,
φ

2
+ 2 2

+
1.00=

1

T

χ
- 0.07

1.0

T

,
φ

minT
λ 0.47 0.47

y .

Ed

=
.

0.54=

1.00
b,Rd,T =

= 626.61N

.

1154.31

χ
1.05 (6.47)355 1154.31

1.00

3414

N

kN

b,Rd,T

T=

- OK

N
.

γ
fA

M1
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LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

Class 33 M1 = M2ClassN Class

Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2

= ,, = 3

L
=

cr 4000cr,LT

I
=

( 2.N 1.719e+07 2227.25

I -w

I

2

z

Loaded on top edge.

. E z =
. .

2

0.5

=
Z

.
z(

2

) 1.00

+

k )

2

π
2

2.100e+05π .

.

kN

Z

-40.50C 0.45 -)( 3g
. =2 = -90= . (z. .Z 0.49 )j mm0- C z

cr

=

0.5

cr,LT
N

. .
1.719e+07

kN

2.738e+07

2611.93

1.00 +

m

kC .

k cr,LT

1
.

= .
1.00

2

2.227e+06
-40.50

w

2.227e+06 4.588e+07 8.077e+04

z

1.13

G
+

. I

-40.502

NM t

- =+
.

=

(Buckling curve: d)

191042fW
=

M
355

LT

=LT
cr

= 2.612e+09

α

.
0.16

=

y

0.76

λ y
.

1 + LT =-αLT LT LT
. 0.2 λ

2
φ += λ0.5

0.76 20.5 0.50-1 += =. 0.2+ 0.16( )0.16

φLT

min
1

-
=,

φ λ 0.16LT
-

, =
0.50

χ
LT

20.50+
2

1
2

+
1.001.0min 1.0

LT
2

= (6.56)

1.00=

= 191042
M1

1,Ed 0.00

(6.55)

M (6.54) - OK

.

=

.
=y,b,Rd

0.00

355 64.59γ
LT kNy

1.05
W

M

f 1.00 =

y,b,Rd

m

64.59

y ..χ
M
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3 Class M2 =,,

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

Class M1 =

Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2

ClassN = 3 3

I

z

cr
.

.

=
(

I

=
z 1.00

π

(

w +

.

2

z

0.5

-

=

=

k

Z

2227.25

Z

2.100e+05π
cr,LT

I

4000

.

2

2

N .

2 E

L 2

Loaded on top edge.

2

)

. 1.719e+07
)

kN
.

. C -90j
. 0.49zz -g( ( mm).

2Z .- =C 00.45=) -40.50= 3

=

-

I

=

2.738e+07

2611.93

. 4.588e+07 +

.

2

M

kN

C .

w

cr t

m

1.13

kN

1.00
.

z

-40.50

0.5
1.00

1

.

cr,LT +

= 2.227e+06 .
1.719e+07

8.077e+04

G.

cr,LT

+

k N

2.227e+06
2 -40.50 =

LT

λ
cr

0.16== 191042=

=α

M
yf

LT
y 355

0.76

.

2.612e+09

(Buckling curve: d)

W .

φ - 0.2 LT= + λ0.5 LT

2
1 αLT

. =λ +LT

0.760.5 . =20.2= (1 0.500.16 )+ 0.16- +

1

LT

min
LT

2 2
+ -LT (6.56)

φ 0.50
=

λ
,1.0,χ min

2
=

LT φ -

1

+
1.0=

0.162 1.00
0.50

64.59

Not relevant

355 kN
.f

64.59

1.00

M

0.00

1.00yW

=

M1

= (6.54)

y,b,Rd

.

- OK

γ
.

y,b,Rd

Interaction between normal force and bending 1. - Part 1-1: 6.3.3

1.05= (6.55)
.

LT y m

Interaction between normal force and bending 2. - Part 1-1: 6.3.3

=

Not relevant

χ

M

191042

1,EdM
0.00

=

170h
t 5= .

Interaction between normal force and bending, 2nd order - Part 1-1: 6.3.3

=

Shear buckling - Part 1-5: 5

1.20
w

Not relevant

72=72 . Not relevant34.0 = 48.8η 0.81ε
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3.0

60

1.0 4.0

20

80

Summary

Utilization [%]

0.0

40

0

100

2.0

Flexural buckling

Lateral torsional buckling

L [m]

Torsional-flexural buckling

Interaction
Shear buckling

Cross-section resistance
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125

-0.0001

375

-0.0002

0.0002

-0.0004

0.0004

500

-375

N [kN]

250

-0.0001 l[m]

-125

0.0003

0.0001

-0.0003

-250

l[m]

C.158.1 - Internal forces - Max. of load combinations: U (N-) -  (4.40 m)

-500

Ty' [kN]

0.0004

l[m]

-0.0002

-0.0001

-0.0004

0.0001

-0.0003

0.0002

Mt [kNm]

0.0001

0.0003

0.0003

l[m]

0.0002

-0.0003

0.0004

0.0002

Tz' [kN]

0.0001

-0.0002

-0.0001

-0.0002

0.0003

-0.0004

-0.0003

-0.0004

l[m]

Steel sections KKR 140x140x5

= 7905635 mm4

A

= 112938 mm3Wy

-0.0003

0.0004

My' [kNm]

0.0003

Mz' [kNm]

-0.0002

-0.0004

0.0001

P

-0.0001

= 7905635 mm4

= 0.0000 mm)

0.0004

0.0002

(Zg

l[m]

= 2636 mm2

(Yg

= 1054 mm

= 0.0000 mm)

Iy

W2 min

S1

Sy

So1

= 54.77 mm

= 0.0000 mm4

Wz

It
= 133542 mm3

I1
= 112938 mm3

= 1.171

alpha1

= 54.77 mm

= 66152 mm3

W1 min

= 90.00°

= 7905635 mm4

alpha2

= 112938 mm3

I2

W2 max

i1

Sz

iy

Iw

= 112938 mm3

Rho 1

iz

= 112938 mm3

= 112938 mm3

= 12585466 mm4

= 54.77 mm

W1 max

= 66152 mm3

= 0.4325

Wt

= 66152 mm3

Iz

Iyz

= 0.0000°

= 15663034 mm6

= 66152 mm3

c1

= 7905635 mm4

i2

c2
Rho 2

= 1.171
= 66152 mm3

= 0.4325

= 54.77 mm

S2
So2

= 66152 mm3
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E

N

mm

G 80769

Maximum of load combinations

2

=

=

/

210000

Group S P2V 8, C.158.1

S 355
/= N

M0,acc/seis

=

=

mm f

Not relevant

y

KKR 180x180x5

M1,ult

γ 1.00

2

γ

M2,ult

=

=

M0,ult

1

P

Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8

γ

γ

699

mm

2

=

M1,acc/seis

1.00

z

=

1.001.05 γ

1.05

γ

1.25 M2,acc/seis =

y 355

mm ε

mm

mmI

2

4
1 76.40

=

=

A = 0.81

λ

z

=

=2

=

I 1.719e+07

N

y 1.719e+07

3414

/

2

1

mm

mm

mm

1.719e+07

W

=

71

t

71i

mm4

W 1.910e+05

2

mm

4

mm

=

1.719e+07

3

=

mm

I

=

2.221e+05

2.738e+07

1.910e+05

mm

=

W

I

=

W

4

pl,1
3

pl,2

mm
3

I

=

1

3

i

=

el,min,2

mm

2.221e+05

=

el,min,1

mm

, Class

6

Not relevant

I

=N

4

, 3

4.588e+07

= M1 =

Torsional resistance - Part 1-1: 6.2.7

3

Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

M2

w

Class

Shear stress - Part 1-1: 6.2.6

Class

Not relevant

3

=

τ

=

f /
Ed

M0

ClassN

1.05
=

Normal stress - Part 1-1: 6.2.1

y

=

3, , =

0.00
//

0.00 - OK
3

M1 3

1.00

M2Class 3

3 γ 355
(6.19)

LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 0 mm

/

Class

/γ
Ed

1.05/

2

Normal capacity - Part 1-1: 6.2

/ 3 0.00

y
355

y

+
M0

0.15 (6.1)

Not relevant

/

2

- OK
γ

τ
355

M0f
133.00Ed

2

1.00
2

1.053+ =
σ

=
f
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Flexural buckling, 1-1 - Part 1-1: 6.3.1

Class

LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 0 mm

1

=

M2N

= 71

(Buckling curve: c)

0.2

=

+ λ

M1

1
1 i

3Class

λ λ . 0.81

3 , =

-

=

1

1
. (6.50)76.40

α

4400

, 3Class

Lcr,1

=

=

0.49

0.5 =1 = +. (0.5=φ α 0.2)λ 0.981 1 0.810.49 .+ 1 +1 -0.81
2 2

1 =
1

=
φ1

- 0.81
1φ1

,
0.98

1.0, (6.49)min
0.982 λ

1.0
-

2

1
χ = 2min 0.65

+ +
2

755.95

0.65A
kN

LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 0 mm

.

b,Rd,1

=

N

y
. .

N
0.60

Class

- OK

3414 755.951
b,Rd,1 =

454.10

.

Ed == 1.00

N
f

M1

(6.46)

γ
χ 355

1.05= (6.47)

Flexural buckling, 2-2 - Part 1-1: 6.3.1

λ

71

=

=

76.40 0.81

ClassN =

2

3

=
L 4400

.λ

α

3 M2,

2

.

Class

=
1i

(Buckling curve: c)

-

M1

=

2

0.2

λ

= ,

2
(6.50)

0.49

+

3

cr,2

20.81(0.5 +22 )=α 0.21 .0.5 λ+ 1
2

0.980.49. -= +φ 0.812 =

2 min
2 -

2
- 0.81

=
2

= 1.0
1

0.98
, (6.49)2 =χ

+
2 0.65

2

,
φ

1

φ2

1.0
+ 0.98λ

min

=

N
.

1.05
2 y

M1

f

454.10

kN

N

χ
755.95

=

=

N

=

b,Rd,2

..
0.65 (6.47)

1.00

.

(6.46) - OK0.60

=

755.95

b,Rd,2

A 3414 355

Ed

γ
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ClassN Class, Class= M2= M1

LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 0 mm

, = 33 3

Torsional-flexural buckling - Part 1-1: 6.3.1

+ 2+= =020 0 71 2i 2 2 0i y+ 712 + + mmi 2 z+ 1002 0= 2
1

2

=
π

kN
17193755

=
E

cr,1 4400
N

2

=
I .. .π 1

2
210000

2 1840.71
L

.
cr,1

2 1840.71
π 2 17193755

2

4400
=cr,2

210000π
. I2 ==

.
N

.
kN

.

2L

E

cr,2

.
+.

i

E
I

2

0

N
I

G t =1
2L

.
2= wπ

t
cr,T

210000 = kN
.

219577.1380769 2.738e+07
.

2
1

4400
= . 4.588e+07

100
π

2

2

+

- () ( --0 N -2 2 N(N )Ni 2 ( cr,2N ( )cr,T cr,2 N2
cr,1 cr,1

2 =) N )- N0N- NyN -0zN
2 (219577.13(( N ) 2- 0 N) -) N1840.71

= kN

N - 2 )N = 0(

N

-( N 1840.71

Smallest root of the above equation related to the torsional-flexural buckling:

= - ) -- 1840.71100

cr,TF

1840.71 0

219577.13

N2 2

N cr,TF kN, = , 219577.13N 219577.13(min cr,T )minNcr = ( =219577.13)

=

T

f

cr

=

= (Buckling curve: c)

.
(6.53)= 3414λ 0.07

A
219577.13

y
T

355

0.49α

N

.

0.07-0.5 TT 0.2α
2

= 0.5φ + 0.2 +.+ = 0.47-= TT (1 0.49λ. λ 1 2)+ 0.07

2 1.002

1
T

Tφ T
2

λ
=

0.47-
min

2 -
χ

T

min (6.49), 1.0 = =
+

1.0
0.47 + 0.07

,
φ

1

M1

N

=

= 0.39

χ
= (6.47)y 3414 .

b,Rd,TN
.

=
A

kN
f

N

γ
.

1154.311.00
1.05

355

b,Rd,T
1.00454.10

1154.31 - OK

.
T

Ed =
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Class M2 3Class = 3

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

, Class3 ,

Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2

N =M1 =

π .

(

I
2 = π

Loaded on top edge.
z

2.100e+05
)

+

.
cr,LT

2
zE

k . L
=

2 .

cr

=
.

N
4400(

. -40.50) mm.Z

2

j(

2 I

-

w

0.49

2

0.5

3 0.45

)

.C2 -90

1.00

z = . - )

1840.71

Z =

1.719e+07
. kN

=

.
I

g

z

=

-

z 0

Z

(C

w

kMcr C IG
zN

k

.
t

. .
cr,LT= 1

N+
cr,LT

.

kNm

-

2365.73
1.00

=4.588e+07.1.00 .
-40.50

=

1.841e+06 += 1.13
1.841e+061.719e+07

0.5
2.738e+07 -40.50

2. 8.077e+04 + 2

.W
=LT M

=

(Buckling curve: d)α

191042= 2.366e+09

0.76

0.17

=

cr

.
y y

LT

f 355λ

+ LT - 0.2
2

0.5

=

1

0.5 LT +

0.76 - +0.2=

φ

2 =) 0.17+

LT
.

.

= λ

0.17( 0.50

α λ1LT

LT (6.56)min
λ

20.50
1.00

0.50
=min

+
1.0 ,

-LT LT LT
0.17

=
1

+ 2
1.0=

1
χ

2φ φ
,

2
-

0.00

.

γ
1.00

1.05 mLTχ . 355 64.59
.

=
f

M
M

1,Ed =

My,b,Rd

y,b,Rd
1.00 (6.54)

W

=

y kN=
.

191042 (6.55)=
M1

0.00

y

- OK64.59
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Class M2= Class, Class 3N == M1 ,

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm

3

Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2

3

cr

2

cr,LT kz

π

( 2

+

N z =
2

.
.

Loaded on top edge.

π
L )

2.100e+05 ..
= 1.719e+07E I

=
.

.

1.00

Z

)

I

3C =2 -90Z 0.49 -40.50

1840.71

=

2

.

.
I

0.45(

kN
(

w

z

=

z

(

.

0.

4400

jC z )

2

Z2

-

0.5

mm

)

- .

-

= g

NC

w

kz1 cr,LT +
. .Mcr

N

.
tG I

cr,LTk

=

- -40.50
1.719e+07 +

2

1.00
=

m
1.841e+06

.= 1.00 + 8.077e+04 2.738e+07.

2365.73= kN

4.588e+071.841e+061.13 .
0.5

-40.50
. 2

(Buckling curve: d)

LT
191042y =

f.

M 2.366e+09
.

0.17= 355λ

=

W

α

cr

0.76LT

y =

0.5

- =

1
2

-

0.5 +

=

0.21

LTλ

) +

+

( 0.17

.α

=

LT+=φLT LT λ0.2

0.76 . 20.17 0.50

LT

,= 2
φ

1.0
-

1.00
2

(6.56)
0.50

1

φ
,

2 =χ
++LT λ

2
1.0

0.17-
min

LT

=
0.50

minLT

1

M

M

Interaction between normal force and bending 1. - Part 1-1: 6.3.3

=

M1γ

- OK

Not relevant

Interaction between normal force and bending 2. - Part 1-1: 6.3.3

=

y,b,Rd
(6.54)

y,b,Rd
y

.
= kN

f 3551910421.00= LT
.

1,Ed

.χ W

M 0.00

m

=

(6.55)

0.00

64.591.05
y .

64.59 1.00

Not relevant

Not relevant

72
t

72

Shear buckling - Part 1-5: 5

.
5 Not relevant1.20 0.81w . =

Interaction between normal force and bending, 2nd order - Part 1-1: 6.3.3

η 48.8=
h

= ε34.0170 =

231



1.1

20

Summary

2.20.0

80

100

Flexural buckling

Shear buckling

40

3.3

Lateral torsional buckling
Interaction

Utilization [%]

60

4.4

L [m]

Torsional-flexural buckling

Cross-section resistance

0
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175

N [kN]

B.173.1 - Internal forces - Max. of load combinations: U (My'+) -  (12.9 m)

-15.0

-700

22.5

-7.5

-30.0

Ty' [kN]

7.5

l[m]

15.0

350

525

-22.5

700

30.0

-350

-525

-175 l[m]

-175

-0.0000200

-0.0000300

l[m]

-350

Tz' [kN]

-0.0000100

750

-750

-1500

1500

-2250

-525

700

Mt [kNm]

0.0000100

l[m]

175

-700

525

0.0000200

0.0000300

350

0.0000400

-0.0000400

3000

l[m]

Mz' [kNm]

1500

2250

Steel sections HE-B 800

3000

= 33418 mm2

(Yg

750

l[m]

= 2713 mm

2250

A

= 0.0000 mm)

-2250

-750

P

My' [kNm]

-1500

-3000

-3000

= 5114361 mm3

= 0.0000 mm)

S1

= 66.78 mm

c1
= 0.5317

Wt

= 149036668 mm4
= 90.00°

I2
= 993578 mm3

= 5114361 mm3

W2 min

= 202744 mm3

= 5114361 mm3

= 993578 mm3

Sy

= 9621577 mm4

= 3590839973 mm4

= 993578 mm3

Iyz

I1

= 8977100 mm3

So1

Iw

alpha1

= 3590839973 mm4

= 327.8 mm

Iz

= 0.0000°

= 8977100 mm3

i1
W1 max

= 1.139

alpha2

Sz

= 327.8 mm

Rho 1

Wz

(Zg

= 2.162e+13 mm6

Iy

iz

It

= 8977100 mm3

iy

W1 min

= -0.9771 mm4

= 777141 mm3

= 149036668 mm4

Wy

= 66.78 mm

Rho 2 = 0.4080
c2 = 1.564

= 777141 mm3
S2

W2 max
i2

So2
= 777141 mm3
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B.173.1

S 355

Maximum of load combinations

=E 210000

1.25

2N

M0,ult

M2,acc/seis

mm2

=

/

γ

γ = γM1,acc/seis

M0,acc/seis

1.00

/G

1.00

γ =

1.05M1,ult

N

1.00

HE-B 800

= 1.05γ

=

=

=

mm80769

γM2,ult

mm

mm

4
1 328 =

f

el,min,2 9.936e+05

/

λ

A
2z

2

mm

=

W 355mm

y

=
2

3

33418

I

ε

3.591e+09

=

i = 76.40

mm

mm

P

1

W

I

el,min,1

z =

y

1

= N

y

2713 mm=

=

8.977e+06
3 0.81=

=

1.490e+08
1 I4

W

I

1.554e+06 mm

mm
w =

mm

i

pl,2

mm mm

3.591e+09

I

9.622e+06

mm2.162e+13 6
=

mm=

3

1.490e+08

W =pl,1

t

=

I2
3

4
2 67

=mm

1.023e+07

4

4

= , Class, 1Class

LC: 'B2: Dominerende vindlast, vindretning fra Vest',   x = 12000 mm

2 1=

Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8
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LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 11550 mm
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Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8
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4

LC: 'B2: Dominerende vindlast, vindretning fra Nord',   x = 0 mm

Class , 1N M1

Torsional resistance - Part 1-1: 6.2.7
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LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 5100 mm
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LC: 'B2: Dominerende vindlast, vindretning fra Sør',   x = 11100 mm
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Flexural buckling, 1-1 - Part 1-1: 6.3.1
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(Buckling curve: a)
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Flexural buckling, 2-2 - Part 1-1: 6.3.1
LC: 'B2: Dominerende vindlast, vindretning fra Sør',   x = 10200 mm
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LC: 'B2: Dominerende vindlast, vindretning fra Sør',   x = 10200 mm
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Torsional-flexural buckling - Part 1-1: 6.3.1
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Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2

Class

LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 5100 mm
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Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2
LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm
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Interaction between normal force and bending 1. - Part 1-1: 6.3.3
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LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 5100 mm
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Interaction between normal force and bending 2. - Part 1-1: 6.3.3

Class

LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 5100 mm
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B.99.1 - Internal forces - Max. of load combinations: U (My'+) -  (5.10 m)
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LC: 'B2: Dominerende vindlast, vindretning fra Sør',   x = 0 mm
Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8

N 1M1

1.671e+11

1

=

, Class

I

Class= =

6Iw mm

1 M2

mm

,

5.959e+05

=

mm
4

6278 kN
fy1,v

1,pl,Rd 1225.49
γ 3

=. .3
=

A

M0 1.05
V

. 355
.

(6.18)=

V
γ

355 1.05
1225.49

=
1.25

V1

1
/

y

=

-
3 /

3
kN (6.26)0.00

1,pl,Rd/
t,Ed

1225.49

f1,pl,T,Rd

/

=

.

M0

.

1.25
= -

τ

(6.25)0.15 =
V

- OK
1,pl,T,Rd 1225.49

1,EdV
1.000.00=

243



=ClassClass = 1 M1 1N , , 1

Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8
LC: 'B2: Dominerende snølast, vindretning fra Sør',   x = 5100 mm
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LC: 'B2: Dominerende snølast, vindretning fra Sør',   x = 2782 mm
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, Class ClassM1 M21 = 1=1Class = ,

Flexural buckling, 1-1 - Part 1-1: 6.3.1
LC: 'B2: Dominerende vindlast, vindretning fra Vest',   x = 0 mm
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LC: 'B2: Dominerende vindlast, vindretning fra Vest',   x = 0 mm
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Flexural buckling, 2-2 - Part 1-1: 6.3.1
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φ
,

0.84
,

T
220.84 0.67

(6.49)= 2
1

T

min
+T min

-2 -

1
==

T

χ
λ

0.751.0
+φ

1.0

=Ed

1.05

1.00

3550.75T
.

= =

N

.
b,Rd,T

N
1966.78 =

A

M1
N

χ .

b,Rd,T
- OK

= (6.47)

28.10

.7808

0.01

fy
γ 1966.78 kN

Class M1Class = 1 =,

LC: 'B2: Dominerende vindlast, vindretning fra Vest',   x = 0 mm
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Torsional-flexural buckling - Part 1-1: 6.3.1
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Smallest root of the above equation related to the torsional-flexural buckling:
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, =M21 Class 1Class= M1

LC: 'B2: Dominerende snølast, vindretning fra Sør',   x = 2782 mm
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Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2

, 1

Z

N
k ).

.
= z

cr,LT

.
π . 2.003e+07I

= .( )
kN2.100e+05E

. +

2

Loaded on top edge.
cr

.

(

w

2

z

2Z

L 1.00
=

2
0.5

π2

5100

2

1596.39

I -

z

I
=

100 .-. .
3Z 0.45 0= 2( .

j )- 45.00(z C = mm) 0.52zg =C

1.596e+06
2 -

cr,LT

5.959e+052

w cr,LT

t

k

1.596e+06

=

1.00
1.00

.
2.003e+07

.

+

Mcr

8.077e+04.
0.5

.

45.00

C k G
z

45.00 =

= 281.92 kN

1

.
+

m

I
+

.N
N

1.13 1.671e+11= .

fW y 0.90=LT M

0.21

2.819e+08
355λ

LTα

y
.

= =
.

=

cr

642546

(Buckling curve: a)

λ

+

0.5 0.2λ

(

LT

+

=

. 0.2)

α - +

2 =

φ

10.5 0.90

LT

= - 0.90

LT = +1 LT
.

0.21

2

0.98

=
1

+ 2

1
=

LT

, ,
0.90φ λ

χ
+ LT

2 -
1.0 min

LTφ
22

1.0 0.73LT =min
0.98

(6.56)
0.98 -

=M LT
.

M1

f 642546.
=y,b,Rd

114.74

m

M

χ

M

y (6.55)=0.73

y,b,Rd

1,Ed

159.51

= = 0.72 (6.54)

1.05 kNy

1.00 - OK

.

γ
355W .

159.51

247



pl,2 108.58355

C

kN

0.99

2,Rk 305861M .

0.83

y=

zz

. =W m=f

1.04

Ed M

1.00

k

γ
y,b,Rd

0.05
108.58

=

(6.61)

11

114.74 0.73

k

+ 159.51 +

+ 1,Ed

M 12

M1

N .

1.00

Nb,Rd,1 M

.

2,Rk

1.05

=.

+.
comp

- OK

M 2,Ed

1942.32= 16.24

Class

LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm
Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2
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LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 2782 mm
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Interaction between normal force and bending 2. - Part 1-1: 6.3.3
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Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8

N

LC: 'B2: Dominerende vindlast, vindretning fra Nord',   x = 5100 mm
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=
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LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 2318 mm
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Flexural buckling, 2-2 - Part 1-1: 6.3.1
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Smallest root of the above equation related to the torsional-flexural buckling:
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α
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Interaction between normal force and bending 1. - Part 1-1: 6.3.3
LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 2318 mm
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Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2
LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm
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60

t
. 0.81

η

2.5

Summary
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w

0.0
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5.1
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ε
h

9
. 72188 = 48.8=

40

1.3

=

100

72

0
3.8

1.20
19.8 = Not relevant

Interaction

Cross-section resistance

Shear buckling

Torsional-flexural buckling
Flexural buckling

Lateral torsional buckling

Class

=

mz

Interaction between normal force and bending 2. - Part 1-1: 6.3.3

1

1.00 C

1.00

LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 2318 mm
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=
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Interaction between normal force and bending, 2nd order - Part 1-1: 6.3.3
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alpha2 = 90.00°
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= 902016 mm3W2 max

S2
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i2
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= 695862 mm3
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= 902016 mm3
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N [kN]

-375

500

B.172.1 - Internal forces - Max. of load combinations: U (My'+) -  (12.9 m)
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Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8

1N

LC: 'B2: Dominerende vindlast, vindretning fra Nord',   x = 0 mm

1
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4
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f
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=3 Class,Class M1 1

Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8
LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 0 mm

1=N Class= M2,

1.05
V = .

.

. γ

A
2,pl,Rd
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(6.18)
3

.
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(6.26)

2,pl,T,Rd
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=
f 3
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N

Torsional resistance - Part 1-1: 6.2.7

=
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= 1.00 - OK

=M1 1
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457.07 0.21
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LC: 'B1: Dominerende snølast, Vindretning fra Nord',   x = 0 mm
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V
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=

3

m
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. m
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τ

T
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.
f

LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 7336 mm
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γ
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T
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=

Shear stress - Part 1-1: 6.2.6
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y
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T
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Class,3 =

LC: 'B2: Dominerende vindlast, vindretning fra Vest',   x = 7800 mm

1 ClassN = =

Flexural buckling, 1-1 - Part 1-1: 6.3.1

M2Class ,M1 1
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Flexural buckling, 2-2 - Part 1-1: 6.3.1
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LC: 'B2: Dominerende vindlast, vindretning fra Vest',   x = 7800 mm
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Torsional-flexural buckling - Part 1-1: 6.3.1

M13

LC: 'B2: Dominerende vindlast, vindretning fra Vest',   x = 7800 mm
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Smallest root of the above equation related to the torsional-flexural buckling:
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Class = 1 Class =M2= 1

LC: 'B2: Dominerende snølast, vindretning fra Nord',   x = 7336 mm

Class,N 3

Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2
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LC: 'B2: Dominerende snølast, vindretning fra Vest',   x = 12436 mm

1Class Class 1

Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2
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Interaction between normal force and bending 1. - Part 1-1: 6.3.3
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LC: 'B2: Dominerende snølast, vindretning fra Sør',   x = 7336 mm
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N = M13, Class = M21 Class, =

Interaction between normal force and bending 2. - Part 1-1: 6.3.3
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LC: 'B2: Dominerende snølast, vindretning fra Sør',   x = 7336 mm
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