4.6 Deck house A23-A24 Odeg

Bending moment strong axis [GNm]

Bending moment weak axis [MNm]

Shear force strong axis [MN]
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Figure 4.238: DH A23-A24 Odeg - bridgegirder : Shear force strong axis [MN]
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Figure 4.239: DH A23-A24 Odeg - bridgegirder : Bending moment strong axis [GNm)]
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Figure 4.240: DH A23-A24 Odeg - bridgegirder : Bending moment weak axis [MNm]
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Figure 4.241: DH A23-A24 Odeg - bridgegirder :

|l Max
s Min

rovv
r 6EV
r 8EV
rLEV
r9Ev
rSEV
r vev
rEev
rCev
r eV
r 0ev
r6cv
r8¢v
rLev
rocv
rSev
rvev
reev
rcev
rIev
rocv
r61v
r 81V
r LIV
ro1v
rSIv
rviv
rELv
rciv
ritv
rotv
rev
r8v
A4
rov
rSv
rvv
rev

r §304
r 308
r €304
r ¢3049
r 1304

T
o
h

0
~10 A

T
o
T

T
o
b

[NW] 2404 jeixy

T
o
T

Axis ID

Figure 4.242: DH A23-A24 Odeg - columns bottom : Axial force [MN]
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Figure 4.243: DH A23-A24 Odeg - columns bottom : Shear force longitudinal [MN]
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Figure 4.246: DH A23-A24 0deg - columns bottom : Bending moment pitch [MNm]
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Figure 4.247: DH A23-A24 0deg - columns bottom : Torsional moment [MNm]
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Figure 4.249: DH A23-A24 0deg - columns top : Shear force longitudinal [MN]
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Figure 4.250: DH A23-A24 0deg - columns top : Shear force transverse [MN]
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Figure 4.251: DH A23-A24 0deg - columns top : Bending moment roll [MNm]
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Figure 4.252: DH A23-A24 0deg - columns top : Bending moment pitch [MNm]
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Figure 4.253: DH A23-A24 Odeg - columns top : Torsional moment [MNm]
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Figure 4.254: DH A23-A24 Odeg - cables :
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Figure 4.255: DH A23-A24 Odeg - tower: Axial force [MN]
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4.6.3 Time series

Note : Time series are filtered using a Saviotzky-Golay filter for increased readability of the time history plots.

Hence, maximum values that occur due to a rapid vibration are not shown in the plots. For maximum values,
refer to the tabulated data.

All elements are numbered from South to North, bottom to top
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Figure 4.261: DH A23-A24 0Odeg - bridgegirder @ pylon: Axial force [MN]
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Figure 4.262: DH A23-A24 Odeg - bridgegirder @ pylon: Shear force weak axis [MN]
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Bending moment weak axis [MNm]

Deck house A23-A24 Odeg 764
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Figure 4.263: DH A23-A24 Odeg - bridgegirder @ pylon: Shear force strong axis [MN]
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Figure 4.264: DH A23-A24 Odeg - bridgegirder @ pylon: Bending moment strong axis [GNm)]
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Figure 4.265: DH A23-A24 Odeg - bridgegirder @ pylon: Bending moment weak axis [MNm]
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Figure 4.266: DH A23-A24 0deg - bridgegirder @ pylon: Torsional moment [MNm]
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Figure 4.267: DH A23-A24 Odeg - bridgegirder @abutments: Axial force [MN]
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Figure 4.268: DH A23-A24 Odeg - bridgegirder @abutments: Shear force weak axis [MN]

20 A
154 m

10 1

—— Abutment elem 0

) Il irv"\ / ‘ l" \ w ‘1\\]‘{1’\‘“'" M"“ ‘ Dot e i

—

Shear force strong axis [MN]

_5 m
_10 m
0 20 40 60 80 100
Time [s]
Figure 4.269: DH A23-A24 Odeg - bridgegirder @abutments: Shear force strong axis [MN]
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Figure 4.270: DH A23-A24 Odeg - bridgegirder @abutments: Bending moment strong axis [GNm)]
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Figure 4.271: DH A23-A24 Odeg - bridgegirder @abutments: Bending moment weak axis [MNm]
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Figure 4.272: DH A23-A24 0Odeg - bridgegirder @abutments: Torsional moment [MNm)]
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Note : Compressive spring force is negative
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Figure 4.273: DH A23-A24 0deg - bridgegirder supports in tower: Resultant force [MN]
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Figure 4.274: DH A23-A24 0deg - bridgegirder supports in tower: Change in length [m]
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Figure 4.276: Mooring displacement
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4.7 Deck house A27-A28 Odeg

4.7.1 Overall response
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Figure 4.277: Energy [MJ] - initial phase
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Figure 4.278: Energy [MJ]
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— Max — 2.3s — 6.9s 115s 16.1s 20.7 s —— 25.3s —— 30.0s
— 0.0s — 4.65s —— 9.2s 13.8s 184 s 23.0s — 27.6s —— Min
200 A
€ 01
3 —200
(]
S _400-
3
T _600 -
=
o —800 A
[]
o
> —1000 A
g
S —1200 4
o
—1400 A
0 1000 2000 3000 4000 5000
Global X coordinate (North) [m]
Figure 4.280: Bridgegirder deflection (10x displacment scaling)
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Figure 4.281: Stress envelope from all force components
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4.7.2 Envelope plots
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Figure 4.282: DH A27-A28 Odeg - bridgegirder : Axial force [MN]
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Figure 4.283: DH A27-A28 Odeg - bridgegirder : Shear force weak axis [MN]
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Shear force strong axis [MN]
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Figure 4.284: DH A27-A28 Odeg - bridgegirder : Shear force strong axis [MN]
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Figure 4.285: DH A27-A28 Odeg - bridgegirder : Bending moment strong axis [GNm)]
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Figure 4.286: DH A27-A28 Odeg - bridgegirder : Bending moment weak axis [MNm]
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Figure 4.288: DH A27-A28 Odeg - columns bottom : Axial force [MN]
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Figure 4.289: DH A27-A28 Odeg - columns bottom : Shear force longitudinal [MN]
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Figure 4.290: DH A27-A28 0deg - columns bottom : Shear force transverse [MN]

HE Max
B Min
||-||-||--I

rovv
- 6EV
r 8EV
rLEV
r9EV
rSEV
434
rEEV
r eV
r TEV
r 0EV
r6Cv
r8¢v
r LTV
r9cv
TAY
r v
recv
r eV
rTev
rocv
6TV
r 8TV
r LIV
r 9TV
rSIv
r vV
rETV
r IV
r TV
rOTv
r6v

r8v

r LY

rov

rSv

rvv

rEv

r§309
r #3048
r €309
- 309
- 1309

0.

T
o
o
o~

100 ~

T
o
o
m

—100 A

T
o
o
h

[WNIN] (104 JuBwow Buipuag

—300 -

Axis ID

Figure 4.291: DH A27-A28 Odeg - columns bottom : Bending moment roll [MNm]
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Figure 4.292: DH A27-A28 Odeg - columns bottom : Bending moment pitch [MNm]
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Figure 4.293: DH A27-A28 0deg - columns bottom : Torsional moment [MNm]
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Figure 4.294: DH A27-A28 Odeg - columns top : Axial force [MN]
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Figure 4.295: DH A27-A28 Odeg - columns top : Shear force longitudinal [MN]
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Figure 4.296: DH A27-A28 0deg - columns top : Shear force transverse [MN]
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Figure 4.297: DH A27-A28 0deg - columns top : Bending moment roll [MNm]
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Figure 4.298: DH A27-A28 Odeg - columns top : Bending moment pitch [MNm]
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Figure 4.301: DH A27-A28 Odeg - tower: Axial force [MN]
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4.7.3 Time series

Note : Time series are filtered using a Saviotzky-Golay filter for increased readability of the time history plots.
Hence, maximum values that occur due to a rapid vibration are not shown in the plots. For maximum values,
refer to the tabulated data.

All elements are numbered from South to North, bottom to top
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Figure 4.307: DH A27-A28 Odeg - bridgegirder @ pylon: Axial force [MN]
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Figure 4.308: DH A27-A28 Odeg - bridgegirder @ pylon: Shear force weak axis [MN]
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Figure 4.309: DH A27-A28 Odeg - bridgegirder @ pylon: Shear force strong axis [MN]
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Figure 4.310: DH A27-A28 Odeg - bridgegirder @ pylon: Bending moment strong axis [GNm)]
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Figure 4.311: DH A27-A28 Odeg - bridgegirder @ pylon: Bending moment weak axis [MNm]



4.7 Deck house A27-A28 Odeg 783

154

10 A

5 ] l‘h ,h*" _("l ‘4 .
(AT T ¢ by, o

© —10 A

Torsional moment [MNm]
|
wv
==

_15 -4

_20 -4

0 20 40 60 80 100
Time [s]

Figure 4.312: DH A27-A28 Odeg - bridgegirder @ pylon: Torsional moment [MNm]
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Figure 4.313: DH A27-A28 Odeg - bridgegirder @abutments: Axial force [MN]
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Figure 4.314: DH A27-A28 0deg - bridgegirder @abutments: Shear force weak axis [MN]
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Figure 4.315: DH A27-A28 Odeg - bridgegirder @abutments: Shear force strong axis [MN]
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Figure 4.316: DH A27-A28 Odeg - bridgegirder @abutments: Bending moment strong axis [GNm]



4.7 Deck house A27-A28 Odeg 785

10 A

—— Abutment elem 0

i "vm “ TR

_15 -4

Bending moment weak axis [MNm]

0 20 40 60 80 100
Time [s]

Figure 4.317: DH A27-A28 Odeg - bridgegirder @abutments: Bending moment weak axis [MNm]
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Figure 4.318: DH A27-A28 0Odeg - bridgegirder @abutments: Torsional moment [MNm]
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Note : Compressive spring force is negative
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Figure 4.319: DH A27-A28 Odeg - bridgegirder supports in tower: Resultant force [MN]
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Figure 4.320: DH A27-A28 Odeg - bridgegirder supports in tower: Change in length [m]
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Figure 4.322: Mooring displacement
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4.8 Deck house A30-A31 Odeg

4.8.1 Overall response
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Figure 4.326: Bridgegirder deflection (10x displacment scaling)
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Figure 4.327: Stress envelope from all force components
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4.8.2 Envelope plots
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Figure 4.328: DH A30-A31 Odeg - bridgegirder : Axial force [MN]
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Figure 4.329: DH A30-A31 Odeg - bridgegirder : Shear force weak axis [MN]
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Shear force strong axis [MN]
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Figure 4.330: DH A30-A31 Odeg - bridgegirder : Shear force strong axis [MN]
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Figure 4.331: DH A30-A31 Odeg - bridgegirder : Bending moment strong axis [GNm)]
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Figure 4.335: DH A30-A31 Odeg - columns bottom : Shear force longitudinal [MN]
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Figure 4.336: DH A30-A31 Odeg - columns bottom : Shear force transverse [MN]
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Figure 4.337: DH A30-A31 Odeg - columns bottom : Bending moment roll [MNm]
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Figure 4.338: DH A30-A31 Odeg - columns bottom : Bending moment pitch [MNm]
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Figure 4.339: DH A30-A31 Odeg - columns bottom : Torsional moment [MNm]

EE Max
s Min |

rovv
r 6EV
r 8EV
rLEV
r9Ev
rGEV
r VeV
rEEV
rCEV
rTEV
r OEv
r6Cv
r8¢v
r LTV
rocv
rGev
rvev
reev
K444
rIev
rocv
6TV
r 8TV
r LIV
roTv
rSIv
rvIv
rETV
r IV
r LIV
r 0TV
r6v

r8v

rLv

rov

rSv

r v

rEv

r G309
r #3208
r €304
r¢304
r 13089

0
-10

=20

o
7

[NW] @204 [eixy

o
T

-50

Axis ID

Figure 4.340: DH A30-A31 Odeg - columns top : Axial force [MN]
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Figure 4.341: DH A30-A31 Odeg - columns top : Shear force longitudinal [MN]
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Figure 4.343: DH A30-A31 0deg - columns top : Bending moment roll [MNm]
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Figure 4.344: DH A30-A31 0deg - columns top : Bending moment pitch [MNm]
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Figure 4.347: DH A30-A31 Odeg - tower: Axial force [MN]
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4.8.3 Time series

Note : Time series are filtered using a Saviotzky-Golay filter for increased readability of the time history plots.
Hence, maximum values that occur due to a rapid vibration are not shown in the plots. For maximum values,
refer to the tabulated data.

All elements are numbered from South to North, bottom to top
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Figure 4.353: DH A30-A31 Odeg - bridgegirder @ pylon: Axial force [MN]
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Figure 4.354: DH A30-A31 Odeg - bridgegirder @ pylon: Shear force weak axis [MN]
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Figure 4.355: DH A30-A31 Odeg - bridgegirder @ pylon: Shear force strong axis [MN]

—— A2 elem 51
—— A2 elem 52

0 20 40 60 80 100
Time [s]

Figure 4.356: DH A30-A31 Odeg - bridgegirder @ pylon: Bending moment strong axis [GNm)]
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Figure 4.357: DH A30-A31 Odeg - bridgegirder @ pylon: Bending moment weak axis [MNm]
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Figure 4.358: DH A30-A31 Odeg - bridgegirder @ pylon: Torsional moment [MNm]
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Figure 4.359: DH A30-A31 Odeg - bridgegirder @abutments: Axial force [MN]
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Shear force strong axis [MN] Shear force weak axis [MN]

Bending moment strong axis [GNm]
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Figure 4.360: DH A30-A31 Odeg - bridgegirder @abutments: Shear force weak axis [MN]
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Figure 4.361: DH A30-A31 Odeg - bridgegirder @abutments: Shear force strong axis [MN]
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Figure 4.362: DH A30-A31 Odeg - bridgegirder @abutments: Bending moment strong axis [GNm)]
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Figure 4.363: DH A30-A31 Odeg - bridgegirder @abutments: Bending moment weak axis [MNm]
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Figure 4.364: DH A30-A31 Odeg - bridgegirder @abutments: Torsional moment [MNm]
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Note : Compressive spring force is negative
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Figure 4.365: DH A30-A31 Odeg - bridgegirder supports in tower: Resultant force [MN]
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Figure 4.366: DH A30-A31 Odeg - bridgegirder supports in tower: Change in length [m]
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Figure 4.368: Mooring displacement



4.9 Deck house A35-A36 Odeg

806
4.9 Deck house A35-A36 Odeg

4.9.1 Overall response
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Figure 4.370: Energy [MJ]
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Figure 4.373: Stress envelope from all force components
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4.9.2 Envelope plots
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Figure 4.374: DH A35-A36 Odeg - bridgegirder : Axial force [MN]
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Figure 4.375: DH A35-A36 Odeg - bridgegirder : Shear force weak axis [MN]
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Figure 4.376: DH A35-A36 Odeg - bridgegirder : Shear force strong axis [MN]
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Figure 4.377: DH A35-A36 Odeg - bridgegirder : Bending moment strong axis [GNm)]
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Figure 4.378: DH A35-A36 Odeg - bridgegirder : Bending moment weak axis [MNm]
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Figure 4.379: DH A35-A36 Odeg - bridgegirder :
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Figure 4.380: DH A35-A36 Odeg - columns bottom : Axial force [MN]
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Figure 4.381: DH A35-A36 Odeg - columns bottom : Shear force longitudinal [MN]
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Figure 4.384: DH A35-A36 Odeg - columns bottom : Bending moment pitch [MNm]
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Figure 4.385: DH A35-A36 Odeg - columns bottom : Torsional moment [MNm]
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Figure 4.386: DH A35-A36 Odeg - columns top : Axial force [MN]

B Max

B Min

I-l.'.'--\.

'.'-'-'|'-'-'-'|'l'|'|'l'I'III|||||II'IIIIIIIIIIIIIII'I|I|IIIIIIIII|I|I| H

- vV
- 6EV
- 8EV
- LEV
- 9EV
- GEV
- vEV
- EEV
K434
- TEV
- 0EV
- 62V
- 8¢v
- LTV
-9V
- Gev
- v
- Eev
- Zev
A4
- ocv
6TV
- 8TV
r LTIV
- 9TV
14
- IV
- ETV
- IV
TV
- 0TV
-6V

- 8v

r LY
-9V
-GV
a4
rEV

- 6309
- #3049
- €309
- <3049
- 1309

5
0
5

T
o

-5
_10 -

[NW] euipnyiBuoj 9210y Jeays

T

N

—
|

_20 -

Axis ID

Figure 4.387: DH A35-A36 Odeg - columns top : Shear force longitudinal [MN]
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Figure 4.390: DH A35-A36 Odeg - columns top : Bending moment pitch [MNm]
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Figure 4.391: DH A35-A36 Odeg - columns top : Torsional moment [MNm]
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Figure 4.392: DH A35-A36 Odeg - cables :
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Figure 4.393: DH A35-A36 Odeg - tower: Axial force [MN]
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DH A35-A36 0Odeg - tower

Figure 4.395
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4.9.3 Time series

Note : Time series are filtered using a Saviotzky-Golay filter for increased readability of the time history plots.
Hence, maximum values that occur due to a rapid vibration are not shown in the plots. For maximum values,
refer to the tabulated data.

All elements are numbered from South to North, bottom to top
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Figure 4.399: DH A35-A36 Odeg - bridgegirder @ pylon: Axial force [MN]
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Figure 4.400: DH A35-A36 Odeg - bridgegirder @ pylon: Shear force weak axis [MN]
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Figure 4.401: DH A35-A36 Odeg - bridgegirder @ pylon: Shear force strong axis [MN]
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Figure 4.402: DH A35-A36 Odeg - bridgegirder @ pylon: Bending moment strong axis
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Figure 4.403: DH A35-A36 Odeg - bridgegirder @ pylon: Bending moment weak axis [MNm]
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Figure 4.404: DH A35-A36 Odeg - bridgegirder @ pylon: Torsional moment [MNm]
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Figure 4.405: DH A35-A36 Odeg - bridgegirder @abutments: Axial force [MN]
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Figure 4.406: DH A35-A36 Odeg - bridgegirder @abutments: Shear force weak axis [MN]
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Figure 4.407: DH A35-A36 Odeg - bridgegirder @abutments: Shear force strong axis [MN]
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Figure 4.408: DH A35-A36 Odeg - bridgegirder @abutments: Bending moment strong axis [GNm)]
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Figure 4.409: DH A35-A36 Odeg - bridgegirder @abutments: Bending moment weak axis [MNm]
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Figure 4.410: DH A35-A36 Odeg - bridgegirder @abutments: Torsional moment [MNm]
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Note : Compressive spring force is negative
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Figure 4.411: DH A35-A36 Odeg - bridgegirder supports in tower: Resultant force [MN]
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Figure 4.412: DH A35-A36 Odeg - bridgegirder supports in tower: Change in length [m]
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Figure 4.413: Mooring force
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Figure 4.414: Mooring displacement
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4.10 Deck house A35-A36 Odeg
4.10.1 Overall response
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Figure 4.415: Energy [MJ] - initial phase
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Figure 4.416: Energy [MJ]
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Figure 4.419: Stress envelope from all force components
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4.10.2 Envelope plots
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Figure 4.420: DH A35-A36 Odeg - bridgegirder : Axial force [MN]
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Figure 4.421: DH A35-A36 Odeg - bridgegirder : Shear force weak axis [MN]
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Shear force strong axis [MN]
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Figure 4.422: DH A35-A36 Odeg - bridgegirder : Shear force strong axis [MN]
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Figure 4.423: DH A35-A36 Odeg - bridgegirder : Bending moment strong axis [GNm)]
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Figure 4.424: DH A35-A36 Odeg - bridgegirder : Bending moment weak axis [MNm]
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Figure 4.425: DH A35-A36 Odeg - bridgegirder :
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Figure 4.426: DH A35-A36 Odeg - columns bottom : Axial force [MN]
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Figure 4.427: DH A35-A36 Odeg - columns bottom : Shear force longitudinal [MN]
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Figure 4.430: DH A35-A36 Odeg - columns bottom : Bending moment pitch [MNm]
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Figure 4.431: DH A35-A36 Odeg - columns bottom : Torsional moment [MNm]
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Figure 4.432: DH A35-A36 Odeg - columns top : Axial force [MN]
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Figure 4.433: DH A35-A36 Odeg - columns top : Shear force longitudinal [MN]
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Figure 4.436: DH A35-A36 0deg - columns top : Bending moment pitch [MNm]
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Figure 4.437: DH A35-A36 Odeg - columns top : Torsional moment [MNm]
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Figure 4.438: DH A35-A36 Odeg - cables :
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Figure 4.439: DH A35-A36 Odeg - tower: Axial force [MN]
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Figure 4.440
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4.10.3 Time series

Note : Time series are filtered using a Saviotzky-Golay filter for increased readability of the time history plots.
Hence, maximum values that occur due to a rapid vibration are not shown in the plots. For maximum values,
refer to the tabulated data.

All elements are numbered from South to North, bottom to top
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Figure 4.445: DH A35-A36 Odeg - bridgegirder @ pylon: Axial force [MN]
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Figure 4.446: DH A35-A36 Odeg - bridgegirder @ pylon: Shear force weak axis [MN]
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Figure 4.447: DH A35-A36 Odeg - bridgegirder @ pylon: Shear force strong axis [MN]
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Figure 4.448: DH A35-A36 Odeg - bridgegirder @ pylon: Bending moment strong axis [GNm)]
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Figure 4.449: DH A35-A36 Odeg - bridgegirder @ pylon: Bending moment weak axis [MNm]
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Figure 4.450: DH A35-A36 Odeg - bridgegirder @ pylon: Torsional moment [MNm]
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Figure 4.451: DH A35-A36 Odeg - bridgegirder @abutments: Axial force [MN]
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Figure 4.452: DH A35-A36 Odeg - bridgegirder @abutments: Shear force weak axis [MN]
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Figure 4.453: DH A35-A36 Odeg - bridgegirder @abutments: Shear force strong axis [MN]
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Figure 4.454: DH A35-A36 Odeg - bridgegirder @abutments: Bending moment strong axis [GNm)]
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Figure 4.455: DH A35-A36 Odeg - bridgegirder @abutments: Bending moment weak axis [MNm]
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Figure 4.456: DH A35-A36 Odeg - bridgegirder @abutments: Torsional moment [MNm]
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Note : Compressive spring force is negative
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Figure 4.457: DH A35-A36 Odeg - bridgegirder supports in tower: Resultant force [MN]
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Figure 4.458: DH A35-A36 Odeg - bridgegirder supports in tower: Change in length [m]
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Figure 4.460: Mooring displacement
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4.11 Deck house A39-A40 Odeg
4.11.1 Overall response

842

M === Kinetic ship

250 41— Kinetic bridge

—— Internal bridge
Local collision

200~ Viscous damping
—— Mooring damping
1504 — Mooring stiffness

Energy [M]]

30

0 é 1IO 1I5 2IO 2I5
Time [s]
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Figure 4.462: Energy [MJ]
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Figure 4.463: Simulated local collision force-displacement
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Figure 4.464: Bridgegirder deflection (10x displacment scaling)
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Figure 4.465: Stress envelope from all force components
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4.11.2 Envelope plots
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Figure 4.466: DH A39-A40 Odeg - bridgegirder : Axial force [MN]
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Figure 4.467: DH A39-A40 Odeg - bridgegirder : Shear force weak axis [MN]
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Figure 4.470: DH A39-A40 0Odeg - bridgegirder :
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Figure 4.471: DH A39-A40 Odeg - bridgegirder :

EE Max
. Min

rovv
- 6EV
r 8EV
rLEV
r9Ev
rGEV
r vEV
rEEV
r CEV
r TEV
r OtV
r6Cv
r8¢v
r LTV
rocv
rGev
rvev
rEev
rZev
r v
rocv
6TV
r 8TV
r LTIV
r 9TV
14
rvIv
rETV
r IV
r IV
r 0TV
r6v
r8v
rLv
rov
rSv

r v
rEV

- G309
r #3048
r €304
r <304
- 1309

0

_10 B

o
o
|
[NW] 22104 [eIXY

T T
o o
T

T
o
9

Axis ID

Figure 4.472: DH A39-A40 Odeg - columns bottom : Axial force [MN]
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Figure 4.473: DH A39-A40 Odeg - columns bottom : Shear force longitudinal [MN]



847

B Max
B Min

r oV
- 6EV
- 8EV
- LEV
- 9EV
- GEV
- vEV
- EEV
- ZEV
- TEV
- 0EvV
r6Zv
- 8¢v
r LTV
r9ev
rSCv
r v
rECv
rZev
A4
rocv
6TV
r 8TV
r LTV
r 9TV
14
r vV
rETV
r IV
r TV
r 0TV
r6v
r8v

r LY
A
rSv

r v
rEV

- G309
- #3049
- €309
- <304
- 1309

4.11 Deck house A39-A40 Odeg

o
[o\]
|
[NIW] 9SJoAsuel) 92404 JedYS

0

0

0
—10

HE Max
m Min

Axis ID

Figure 4.474: DH A39-A40 Odeg - columns bottom : Shear force transverse [MN]
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Figure 4.475: DH A39-A40 Odeg - columns bottom : Bending moment roll [MNm]
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Figure 4.476: DH A39-A40 Odeg - columns bottom : Bending moment pitch [MNm]
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Figure 4.477: DH A39-A40 Odeg - columns bottom : Torsional moment [MNm]
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Figure 4.478: DH A39-A40 Odeg - columns top : Axial force [MN]
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Figure 4.479: DH A39-A40 Odeg - columns top : Shear force longitudinal [MN]
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Figure 4.480: DH A39-A40 Odeg - columns top : Shear force transverse [MN]
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Figure 4.481: DH A39-A40 Odeg - columns top : Bending moment roll [MNm]
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Figure 4.482: DH A39-A40 Odeg - columns top : Bending moment pitch [MNm]
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4.11.3 Time series

Note : Time series are filtered using a Saviotzky-Golay filter for increased readability of the time history plots.

Hence, maximum values that occur due to a rapid vibration are not shown in the plots. For maximum values,
refer to the tabulated data.

All elements are numbered from South to North, bottom to top
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Figure 4.491: DH A39-A40 Odeg - bridgegirder @ pylon: Axial force [MN]
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Figure 4.492: DH A39-A40 Odeg - bridgegirder @ pylon: Shear force weak axis [MN]
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Figure 4.493: DH A39-A40 Odeg - bridgegirder @ pylon: Shear force strong axis [MN]
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Figure 4.494: DH A39-A40 Odeg - bridgegirder @ pylon: Bending moment strong axis [GNm)]
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Figure 4.495: DH A39-A40 Odeg - bridgegirder @ pylon: Bending moment weak axis [MNm]
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Figure 4.496: DH A39-A40 Odeg - bridgegirder @ pylon: Torsional moment [MNm]
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Figure 4.497: DH A39-A40 Odeg - bridgegirder @abutments: Axial force [MN]
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Figure 4.498: DH A39-A40 Odeg - bridgegirder @abutments: Shear force weak axis [MN]
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Figure 4.499: DH A39-A40 Odeg - bridgegirder @abutments: Shear force strong axis [MN]
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Figure 4.500: DH A39-A40 Odeg - bridgegirder @abutments: Bending moment strong axis [GNm]



4.11 Deck house A39-A40 Odeg 857

10 A

B
z
Z 57
%]
<
; /i ‘ ) —— Abutment elem 0
& 01 ‘ f —— Abutment elem 699
=
5
E 51
o
€
()]
=
5 —10 A
C
[
o

_15 -

0 20 40 60 80 100

Time [s]

Figure 4.501: DH A39-A40 Odeg - bridgegirder @abutments: Bending moment weak axis [MNm]
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Figure 4.502: DH A39-A40 0Odeg - bridgegirder @abutments: Torsional moment [MNm]
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Note : Compressive spring force is negative
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Figure 4.503: DH A39-A40 Odeg - bridgegirder supports in tower: Resultant force [MN]
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Figure 4.504: DH A39-A40 Odeg - bridgegirder supports in tower: Change in length [m]



4.11 Deck house A39-A40 Odeg

Resultant force [MN]

m]

Change in length [

/v

20 40 60 80
Time [s]

Figure 4.505: Mooring force
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Figure 4.506: Mooring displacement
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860
4.12 Deck house A7-A8 180deg
4.12.1 Overall response
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Figure 4.507: Energy [MJ] - initial phase
—-=-= Kinetic ship
4004 — Kinetic bridge
\ ——— Internal bridge
: Local collision
) Viscous dampin -
300 1} : ping S
] —— Mooring damping JPttag
! —— Mooring stiffness PPt ins
1 -7
200 A ‘I
1
!
100 A
O .
0 20 40 60 80 100
Time [s]

Figure 4.508: Energy [MJ]
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Figure 4.510: Bridgegirder deflection (10x displacment scaling)
400 A
—— Axial force
200 —— Shear force weak axis
Shear force strong axis
B O U AT S A S KA AL Bending moment strong axis
T TN e e ol —— Bending moment weak axis
YR R R RN R R R Torsional moment
—— von mises
—200 A
—400 -

AT

Al1-D A

Al-E

A2

Figure 4.511: Stress envelope from all force components
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4.12.2 Envelope plots
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Figure 4.512: DH A7-A8 180deg - bridgegirder : Axial force [MN]
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Figure 4.513: DH A7-A8 180deg - bridgegirder : Shear force weak axis [MN]
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Shear force strong axis [MN]
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Figure 4.514: DH A7-A8 180deg - bridgegirder : Shear force strong axis [MN]
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Figure 4.515: DH A7-A8 180deg - bridgegirder : Bending moment strong axis [GNm)]
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Figure 4.516: DH A7-A8 180deg - bridgegirder : Bending moment weak axis [MNm]
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Figure 4.517: DH A7-A8 180deg - bridgegirder :
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Figure 4.518: DH A7-A8 180deg - columns bottom : Axial force [MN]
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Figure 4.519: DH A7-A8 180deg - columns bottom : Shear force longitudinal [MN]
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Figure 4.520: DH A7-A8 180deg - columns bottom : Shear force transverse [MN]
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Figure 4.521: DH A7-A8 180deg - columns bottom : Bending moment roll [MNm]
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Figure 4.522: DH A7-A8 180deg - columns bottom : Bending moment pitch [MNm]
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Figure 4.523: DH A7-A8 180deg - columns bottom : Torsional moment [MNm]
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Figure 4.524: DH A7-A8 180deg - columns top : Axial force [MN]
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Figure 4.525: DH A7-A8 180deg - columns top : Shear force longitudinal [MN]
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Figure 4.526: DH A7-A8 180deg - columns top : Shear force transverse [MN]
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Figure 4.527: DH A7-A8 180deg - columns top : Bending moment roll [MNm]
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Figure 4.528: DH A7-A8 180deg - columns top : Bending moment pitch [MNm]
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Figure 4.529: DH A7-A8 180deg - columns top : Torsional moment [MNm]
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4.12.3 Time series

Note : Time series are filtered using a Saviotzky-Golay filter for increased readability of the time history plots.
Hence, maximum values that occur due to a rapid vibration are not shown in the plots. For maximum values,
refer to the tabulated data.

All elements are numbered from South to North, bottom to top
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Figure 4.537: DH A7-A8 180deg - bridgegirder @ pylon: Axial force [MN]
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Figure 4.538: DH A7-A8 180deg - bridgegirder @ pylon: Shear force weak axis [MN]
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Figure 4.539: DH A7-A8 180deg - bridgegirder @ pylon: Shear force strong axis [MN]
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Figure 4.540: DH A7-A8 180deg - bridgegirder @ pylon: Bending moment strong axis [GNm)]
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Figure 4.541: DH A7-A8 180deg - bridgegirder @ pylon: Bending moment weak axis [MNm]
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Figure 4.542: DH A7-A8 180deg - bridgegirder @ pylon: Torsional moment [MNm]
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Figure 4.543: DH A7-A8 180deg - bridgegirder @abutments: Axial force [MN]
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Figure 4.544: DH A7-A8 180deg - bridgegirder @abutments: Shear force weak axis [MN]
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Figure 4.545: DH A7-A8 180deg - bridgegirder @abutments: Shear force strong axis [MN]
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Figure 4.546: DH A7-A8 180deg - bridgegirder @abutments: Bending moment strong axis [GNm)]
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Figure 4.547: DH A7-A8 180deg - bridgegirder @abutments: Bending moment weak axis [MNm]
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Figure 4.548: DH A7-A8 180deg - bridgegirder @abutments: Torsional moment [MNm)]
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Note : Compressive spring force is negative
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Figure 4.549: DH A7-A8 180deg - bridgegirder supports in tower: Resultant force [MN]
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Figure 4.550: DH A7-A8 180deg - bridgegirder supports in tower: Change in length [m]
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4.13 Deck house A8-A9 180deg
4.13.1 Overall response
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Figure 4.554: Energy [MJ]
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Figure 4.555: Simulated local collision force-displacement
—— Max — 2.3s — 6.9s 115s 16.1s 20.7s —— 253s —— 30.0s
— 00s — 46s —— 9.2s 13.8s 18.4s 23.0s —— 276s —— Min
200
E 7
o =200 A
%]
()]
2 -400
3
©  —600
c
5
S —800 -
o
o
> —1000 -
g
3 —1200 A
o
—1400 -
0 1000 2000 3000 4000 5000
Global X coordinate (North) [m]
Figure 4.556: Bridgegirder deflection (10x displacment scaling)
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Figure 4.557: Stress envelope from all force components
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4.13.2 Envelope plots
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Figure 4.558: DH A8-A9 180deg - bridgegirder : Axial force [MN]
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Figure 4.559: DH A8-A9 180deg - bridgegirder : Shear force weak axis [MN]
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Figure 4.560: DH A8-A9 180deg - bridgegirder : Shear force strong axis [MN]
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Figure 4.562: DH A8-A9 180deg - bridgegirder : Bending moment weak axis [MNm]
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Figure 4.564: DH A8-A9 180deg - columns bottom : Axial force [MN]

rovv
r6EV
r 8EV
rLEV
r9ev
rGEV
r VeV
rEEV
K434
r eV
r 0Ev
r6ev
r8ev
r LTV
rocv
rGev
rvev
reev
rcev
rIev
rocv
r6Tv
r81v
LIV
rotv
rSIv
rvIv
eV
rCIv
rIiv
roTv
r6v
r8v
A
rov
rSv
rvv
reEv
r§304
r 308
r €304
r¢304
r 13089

< o~

o

o~

[NW] [euipnaibuol 9104 Jeays

Axis ID

Figure 4.565: DH A8-A9 180deg - columns bottom : Shear force longitudinal [MN]
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Figure 4.566: DH A8-A9 180deg - columns bottom : Shear force transverse [MN]
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Figure 4.567: DH A8-A9 180deg - columns bottom : Bending moment roll [MNm]
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Figure 4.568: DH A8-A9 180deg - columns bottom : Bending moment pitch [MNm]
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Figure 4.569: DH A8-A9 180deg - columns bottom : Torsional moment [MNm]
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Figure 4.571: DH A8-A9 180deg - columns top : Shear force longitudinal [MN]
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Figure 4.572: DH A8-A9 180deg - columns top : Shear force transverse [MN]
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Figure 4.573: DH A8-A9 180deg - columns top : Bending moment roll [MNm]
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Figure 4.574: DH A8-A9 180deg - columns top : Bending moment pitch [MNm]
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Figure 4.575: DH A8-A9 180deg - columns top : Torsional moment [MNm]
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Figure 4.576: DH A8-A9 180deg - cables :
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Figure 4.577: DH A8-A9 180deg - tower: Axial force [MN]



887

4.13 Deck house A8-A9 180deg

5 <
s =
__
il :
n
-
-
—
_I
.I
____|
—
I
I

F LS umoud
F 9G umoud

F GG umoud

F ¥S umoid

F €G umoid

F ZG umoud

F TG umoud

F 0G umoud

F 67 M Weaqssold
F 8% 3 weaqssod
F Lt M Bapaddn
F 9t M Papaddn
F St M bapaddn
F v M Bapaddn
F € M ba1addn
F zv M bapaddn
F Tt M bapaddn
F Ot M Papaddn
F 6€ M Bapaddn
F 8¢ M bBapaddn
t L€ M Bajsaddn
F 9¢ M bapaddn
F g€ M bapaddn
F #€ M Bapaddn
F €€ M Bapaddn
t ze M basaddn
+ 1€ 3 Hajaddn
+ 0€ 3 Bapaddn
+ 62 3 bapaddn
8z 3 Bapaddn
+ £z 3 Bapaddn
9z 3 bajaddn
+ Gz 3 Hapaddn
+ ¥z 3 bapaddn
+ €z 3 bapaddn
 zz 3 Bapaddn
+ Tz 3 Bapaddn
+ 0z 3 bajaddn
+ 6T 3 bapaddn
+ 81 3 Bapaddn
F LT 3 Bapaddn
+ 9T 3 Bapaddn
F GT M B31amo|
F #T M DalIamo|
F €T M bapIamo|
F ZT M bapiamol
F TT M Baamo|
F 0T M Baliamo|
F 6 M bajiamo|
F 8 M bajiamo|
+ £ 3 bajamo)|

F 9 3 bapamo)|

F G 3 bajiamo|

F ¥ 3 bapamo)|

F € 3 bajamo|

+ Z 3 bajamo)|

F T 3 bajamo)|

F 0 3 bapamo)|

< o~

T T
o~ <
| |

[NW] [euipnyiBuoj 9240y Jeays

0_

Element number

Shear force longitudinal [MN]

DH A8-A9 180deg - tower

Figure 4.578

F LG umoud
F 95 umoud

F S umoud

F #S umoud

F €G umoud

F ZG umoud

F TG umoud

F 0G umoid

- 67 M Weaqssold
- 8 3 weaqssold
- Ly M Bapaddn
- 9 M Bapaddn
- G M Bapaddn
- v M Bapaddn
F € M Bajaddn
-zt M Bajaddn
- Ty M Bapaddn
F ot M bapaddn
F 6€ M bajaddn
- 8¢ M Bapaddn
- L€ M Bapaddn
- 9¢ M Bapaddn
- g€ M Bapaddn
- € M Bapaddn
F €€ M bajaddn
F z€ M\ bapaddn
- 1€ 3 Boaddn
- 0€ 3 bapaddn
- 62 3 bapaddn
- 8z 3 Boaddn
- Lz 3 Bapaddn
- 9z 3 Hoaddn
- Gz 3 Hoaddn
- ¥z 3 Boaddn
- €2 3 Hapaddn
+ zz 3 Bapaddn
+ Tz 3 Bopaddn
- 0z 3 bapaddn
- 6T 3 bapaddn
- 8T 3 BHopaddn
- LT 3 Bauaddn
- 9T 3 Hoaddn
F GT M Ba1amol|
F T M Ba1amo|
- €T M B3j1amo|
- ZT M b3j1amo|
F TT M Bajiamol
- 0T M Bajiamo|
F 6 M Dbal1amo|

F 8 M bajiamo|
- L 3 bapiamo|

- 9 3 bapamo|

- G 3 bapamo|

- v 3 bapamo|

- € 3 bapamo|

- Z 3 bajamo|

- T 3 6apamo|

- 0 3 bapamo|

T T
o o o
m —

0.
_10.

T
o
b

[NIW] 9SJ2ASueI} 92404 JedYS

T
o
7

Element number

: Shear force transverse [MN]

DH A8-A9 180deg - tower

Figure 4.579
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Element number

: Bending moment roll [MNm]

DH A8-A9 180deg - tower

Figure 4.580
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Figure 4.581
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Element number

: Torsional moment [MNm]

DH A8-A9 180deg - tower

Figure 4.582
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4.13.3 Time series

Note : Time series are filtered using a Saviotzky-Golay filter for increased readability of the time history plots.
Hence, maximum values that occur due to a rapid vibration are not shown in the plots. For maximum values,
refer to the tabulated data.

All elements are numbered from South to North, bottom to top
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Figure 4.583: DH A8-A9 180deg - bridgegirder @ pylon: Axial force [MN]
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Figure 4.584: DH A8-A9 180deg - bridgegirder @ pylon: Shear force weak axis [MN]
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Figure 4.585: DH A8-A9 180deg - bridgegirder @ pylon: Shear force strong axis [MN]
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Figure 4.586: DH A8-A9 180deg - bridgegirder @ pylon: Bending moment strong axis [GNm)]
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Figure 4.587: DH A8-A9 180deg - bridgegirder @ pylon: Bending moment weak axis [MNm]
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Figure 4.588: DH A8-A9 180deg - bridgegirder @ pylon: Torsional moment [MNm]
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Figure 4.589: DH A8-A9 180deg - bridgegirder @abutments: Axial force [MN]
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Figure 4.590: DH A8-A9 180deg - bridgegirder @abutments: Shear force weak axis [MN]
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Figure 4.591: DH A8-A9 180deg - bridgegirder @abutments: Shear force strong axis [MN]
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Figure 4.592: DH A8-A9 180deg - bridgegirder @abutments: Bending moment strong axis [GNm)]
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Bending moment weak axis [MNm]

Torsional moment [MNm]
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Figure 4.593: DH A8-A9 180deg - bridgegirder @abutments: Bending moment weak axis [MNm]
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Figure 4.594: DH A8-A9 180deg - bridgegirder @abutments: Torsional moment [MNm]
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Note : Compressive spring force is negative
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Figure 4.595: DH A8-A9 180deg - bridgegirder supports in tower: Resultant force [MN]
0.006 -
E 0.004
:g) —— Trans. East
S —— Trans. West
E 0.002 /\/\ﬂ/\ Vert. East
[ —— Vert. West
(=]
c
5 A”W’/Y\/\/w
S 0.000
—0.002 A
0 20 40 60 80 100
Time [s]

Figure 4.596: DH A8-A9 180deg - bridgegirder supports in tower: Change in length [m]
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Figure 4.597: Mooring force
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Figure 4.598: Mooring displacement
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4.14 Deck house A13-A14

180deg
4.14.1 Overall response
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Figure 4.599: Energy [MJ] - initial phase
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Figure 4.600: Energy [MJ]
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Figure 4.601: Simulated local collision force-displacement
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Figure 4.602: Bridgegirder deflection (10x displacment scaling)
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Figure 4.603: Stress envelope from all force components



4.14 Deck house A13-A14 180deg

4.14.2 Envelope plots
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Figure 4.604: DH A13-A14 180deg - bridgegirder : Axial force [MN]
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Figure 4.605: DH A13-A14 180deg - bridgegirder
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