Concept development, floating bridge
E39 Bjgrnafjorden

Appendix L — Enclosure 1

Capacity diagrams
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Capacity diagrams 25.06.2019 Tower legs axis 2 z=0m
Capacity diagrams Elevation 0m
Title 301 Z=0 x*y=10*4.1 massive Project Bjgrnafjorden phase 5
Ac 4.10E+07 mm?2 Date 25.06.2019
Ix 3.42E+14 mm4 By Petter Buckholm
ly 5.74E+13 mm4 Models K11_07 (ULS/ALS)
As 3.80E+05 mm?2 K12_06 (ULS/ALS)
rho 0.9% K13_06 (ULS/ALS)
2¢32c200 two layers K14_07 (ULS/ALS)
Elevation 0 m
» C.S. a,b,c, all wind.dir.
. B (results dated 24.06.2019)
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Capacity diagrams

25.06.2019

Tower legs axis 2 z=0m

MN-diagram - bending about transverse axis
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Capacity diagrams

25.06.2019

Tower legs axis 2 z=0m

Design loads
Model Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]

Min N east -281 -42 36

Min N west -270 -46 17

Min M longit east -195 25 283

Min M longit west -253 -93 -1

Min M transv east -253 -238 57

Min M transv west -206 234 194

Max N east -181 92 252

ULS3 Max N . west -177 -33 244

Max M longit east -262 -4 -1

Max M longit west -192 48 285

Max M transv east -249 242 112

Max M transv west -206 -248 216

_Worst_Min east -251 -252 233

_Worst_Min west -252 253 44

_Worst_Max east -190 244 47

K14 07 _Wor.st_Max west -191 -243 225
- Min N east -270 93 111
Min N west -269 -165 111

Min M longit east -237 205 219

Min M longit west -237 -67 75

Min M transv east -235 -227 115

Min M transv west -222 226 156

Max N east -203 84 189

ULS2 Max N . west -201 21 183

Max M longit east -236 -21 77

Max M longit west -239 -141 219

Max M transv east -251 403 160

Max M transv west -245 -409 167

_Worst_Min east -260 -236 202

_Worst_Min west -262 234 89

_Worst_Max east -205 400 91

_Worst_Max west -206 -406 200

Min N east -229 -66 -35
Min M longit east -226 -112 -105

Min M transv east -199 -491 35

Max N east -129 48 301

Max M longit east -131 110 321

K14 07 ALS-ship- Max M transv east -159 443 185
- deckh_pont Min N west -229 209 111
Min M longit west -177 75 374

Min M transv west -206 463 291

Max N west -130 -279 135

Max M longit west -185 -53 -71

Max M transv west -162 -443 44

Enclosure L1

Page L1-3

Bjgrnafjorden phase 5



Capacity diagrams

25.06.2019

Tower legs axis 2 z=0m

Model Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Min N east -280 119 16
Min N west -270 115 27
Min M longit east -197 -107 278
Min M longit west -245 41 2
Min M transv east -197 -211 236
Min M transv west -248 236 37
Max N east -179 -46 245
ULS3 Max N west -177 -157 303
Max M longit east -264 131 -32
Max M longit west -189 -90 309
Max M transv east -259 298 38
Max M transv west -195 -318 248
_Worst_Min east -255 -248 261
_Worst_Min west -252 250 14
_Worst_Max east -187 234 14
K12 06 _Wor.st_Max west -190 -232 260
- Min N east -272 190 94
Min N west -268 -103 117
Min M longit east -238 115 210
Min M longit west -232 59 82
Min M transv east -217 -220 169
Min M transv west -238 226 102
Max N east -203 -29 174
ULS2 Max N . west -198 -69 206
Max M longit east -242 66 54
Max M longit west -233 -203 238
Max M transv east -258 420 121
Max M transv west -235 -419 195
_Worst_Min east -263 -232 215
_Worst_Min west -263 229 76
_Worst_Max east -204 390 72
_Worst_Max west -205 -394 220
Min N east -230 -93 -38
Min M longit east -227 -81 -59
Min M transv east -222 -481 -44
Max N east -126 69 324
Max M longit east -132 57 351
K11 07 ALS-ship- Max M transv east -160 448 196
- deckh_pont Min N west -235 231 96
Min M longit west -173 79 316
Min M transv west -221 450 294
Max N west -128 -48 137
Max M strong west -184 -96 -87
Max M weak west -149 -436 61
Min N east -230 -177 -52
Min M longit east -227 -177 -107
Min M transv east -196 -490 38
Max N east -130 81 304
Max M longit east -131 46 343
K12 06 ALS-ship- Max M transv east -162 410 189
- deckh_pont Min N west -232 212 113
Min M longit west -176 193 368
Min M transv west -195 465 290
Max N west -123 -94 123
Max M longit west -183 -67 -78
Max M transv west -161 -402 52
Min N east -236 -144 -35
Min M longit east -228 -137 -61
Min M transv east -203 -490 45
Max N east -127 60 292
Max M longit east -131 74 346
K13 06 ALS-ship- Max M transv east -160 396 210
- deckh_pont Min N west -234 200 116
Min M longit west -178 107 327
Min M transv west -204 468 269
Max N west -128 -236 110
Max M longit west -181 -64 -70
Max M transv west -168 -390 55
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Tower legs axis 2 z

25.06.2019

|Concept comparson - characteristic load actions - Tower leg east (elevation 0)

Capacity diagrams
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Tower legs axis 2 z

25.06.2019

Capacity diagrams
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Capacity diagrams

25.06.2019

Tower legs axis 2 z=0m

Construction stages - summary

Phase Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Phase a ULS Mz':\x -70 385 106
Min -160 -958 24
T i
ower leg Phase b ULS M?x 90 552 127
west Min -186 -943 28
Phase c ULS M?x -104 276 243
Min -289 -473 -28
Phase a ULS M?X -68 958 110
Min -158 -385 27
T I -
ower leg Phase b ULS M:j.\x 86 944 127
east Min -183 -549 29
Phase ¢ ULS M?x -87 482 274
Min -272 -266 2
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Capacity diagrams 26.06.2019 Tower legs axis 2 z=52m
Capacity diagrams Elevation 52 m
Title 309 Z=52 x*y=8.82*4.28 Project Bjgrnafjorden phase 5
Ac 3.52E+07 mm?2 Date 25.06.2019
Ix 2.98E+14 mm4 By Petter Buckholm
ly 6.01E+14 mm4 Models K11_07 (ULS/ALS)
As 5.84E+05 mm?2 K12_06 (ULS/ALS)
rho 1.7% K13_06 (ULS/ALS)
2¢32c200 two layers K14_07 (ULS/ALS)
Elevation 52 m
C.S. a,b,c, all wind.dir.
(results dated 24.06.2019)

Biaxial bending capacity diagram
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Capacity diagrams 26.06.2019 Tower legs axis 2 z=52m

MN-diagram - bending about transverse axis
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Capacity diagrams

26.06.2019

Tower legs axis 2 z=52m

Design loads
Model Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Min N east -225 8 -188
Min N west -214 -36 -122
Min M longit east -188 -24 -74
Min M longit west -135 2 -578
Min M transv east -176 -75 -225
Min M transv west -138 74 -358
Max N east -125 30 -501
ULS3 Max N . west -121 15 -480
Max M longit east -139 33 -581
Max M longit west -197 -40 -68
Max M transv east -210 114 -327
Max M transv west -164 -114 -412
_Worst_Min east -195 -102 -135
_Worst_Min west -196 101 -488
_Worst_Max east -134 96 -510
_Worst_Max west -135 -95 -132
Min N east -214 76 -310
Min N west -213 -133 -323
Min M longit east -179 -23 -203
Min M longit west -184 -99 -494
Min M transv east -174 -86 -269
K14_07 Min M transv west -155 86 -342
Max N east -147 34 -403
ULS2 Max N west -145 15 -386
Max M longit east -181 132 -499
Max M longit west -180 -26 -198
Max M transv east -203 202 -413
Max M transv west -196 -204 -409
_Worst_Min east -204 -93 -217
_Worst_Min west -207 93 -470
_Worst_Max east -149 192 -474
_Worst_Max west -150 -193 -215
Min N east -183 -52 -176
Min M longit east -132 -56 -453
Min M transv east -150 -138 -339
Max N east -87 48 -192
Max M longit east -135 22 33
ALS-ship- Max M transv east -121 112 -50
deckh_pont Min N west -181 57 37
Min M longit west -181 20 56
Min M transv west -153 132 -89
Max N west -86 -75 -429
Max M longit west -86 -12 -442
Max M transv west -118 -111 -244
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Capacity diagrams

26.06.2019

Tower legs axis 2 z=52m

Model Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Min N east -224 63 -141
Min N west -214 23 -148
Min M longit east -208 44 -18
Min M longit west -134 -42 -632
Min M transv east -135 -84 -398
Min M transv west -170 89 -171
Max N east -123 -44 -488
ULS3 Max N west -120 -44 -606
Max M longit east -141 -32 -578
Max M longit west -189 28 -65
Max M transv east -210 111 -250
Max M transv west -158 -111 -479
_Worst_Min east -199 -97 -75
_Worst_Min west -196 97 -559
_Worst_Max east -131 84 -560
K12 06 _Wor.st_Max west -134 -84 -73
- Min N east -215 119 -275
Min N west -212 -74 -319
Min M longit east -185 24 -160
Min M longit west -177 -126 -532
Min M transv east -158 -87 -348
Min M transv west -172 89 -258
Max N east -146 -25 -369
ULS2 Max N west -141 -27 -434
Max M longit east -189 84 -483
Max M longit west -169 15 -205
Max M transv east -209 194 -349
Max M transv west -188 -195 -453
_Worst_Min east -207 -92 -180
_Worst_Min west -207 92 -511
_Worst_Max east -147 185 -498
_Worst_Max west -149 -186 -187
Min N east -186 -34 -163
Min M longit east -129 -43 -492
Min M transv east -150 -148 -390
Max N east -81 42 -217
Max M strong east -138 38 46
K11 07 ALS-ship- Max M weak east -119 102 18
- deckh_pont Min N west -189 48 52
Min M longit west -183 24 69
Min M transv west -149 135 -94
Max N west -85 -25 -463
Max M strong west -87 -37 -476
Max M weak west -117 -109 -249
Min N east -186 -38 -177
Min M longit east -131 -39 -455
Min M transv east -153 -137 -296
Max N east -85 26 -208
Max M longit east -138 20 128
K12 06 ALS-ship- Max M transv east -117 114 -93
- deckh_pont Min N west -185 63 39
Min M longit west -185 21 49
Min M transv west -152 138 -95
Max N west -77 -35 -514
Max M longit west -77 -12 -514
Max M transv west -120 -112 -256
Min N east -191 -144 -345
Min M longit east -183 -137 -371
Min M transv east -158 -490 -265
Max N east -82 60 -18
Max M longit east -86 74 36
K13 06 ALS-ship- Max M transv east -115 396 -101
- deckh_pont Min N west -189 200 -194
Min M longit west -133 107 17
Min M transv west -159 468 -41
Max N west -83 -236 -200
Max M longit west -136 -64 -380
Max M transv west -123 -390 -255
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=52m

Tower legs axis 2 z

26.06.2019

Capacity diagrams

|Concept comparson - load actions - Tower leg east (elevation 52)
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52m

Tower legs axis 2 z

26.06.2019
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Capacity diagrams

26.06.2019

Tower legs axis 2 z=52m

Construction stages - summary

Phase Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Phase a ULS M?X 24 269 23
Min -103 -604 -126
T - -
ower leg Phase b ULS M?x 43 369 44
west Min -130 -625 -173
Phase c ULS M?X -7 65 11
Min -233 -157 -459
Phase a ULS M?X 22 604 31
Min -101 -269 -133
T I - -
ower leg Phase b ULS M:j.\x 40 625 54
east Min -126 -369 -182
Phase c uLS M?X -40 156 60
Min -215 -64 -534

Enclosure L1
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Capacity diagrams

25.06.2019 Tower cross beam
Capacity diagrams Elevation 0m
Title New section Analyzed 5x5 Project Bjgrnafjorden phase 5
Ac 3.14E+07 mm?2 1.34E+07 Date 25.06.2019
Ix 1.55E+14 mm4 4.10E+13 By Petter Buckholm
ly 1.31E+14 mm4 4.10E+13 Models K11_07 (ULS/ALS)
As 4.07E+05 mm2 341001 K12_06 (ULS/ALS)
rho 1.3% 2.5% K13_06 (ULS/ALS)
2932c200 K14_07 (ULS/ALS)
two layers top and bottom
Elevation 0 m C.S. a,b,c, all wind.dir.
(results dated 24.06.2019)
i
I
R
8
»
ﬁlllll_., . K »
Sections

T
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Capacity diagrams 25.06.2019 Tower cross beam

MN-diagram - bending about longitudinal axis

1000 ——— MN ULS. Section B4/8x7 (wall
thickness 2000/1500)
e MN ULS. Section B5xH5 (wall

800 thickness 800)

0O K14_ULS2_ULS3
600

O K14_07_ALS-ship-deckh_pont
i A K12_ULS2_ULS3

A K11_07_ALS-ship-deckh_pont

K12_06_ALS-ship-deckh_pont

O K13_06_ALS-ship-deckh_pont

Moment about longitudinal axis [MNm]

-100 -80 -60
= CS_abc
-6
-800
-1000
Axial force [MN]
MN-diagram - bending about vertical axis
1000
——MN ULS
800 O K14_ULS2_ULS3

a

K14_07_ALS-ship-deckh_pont
600

>

K12_ULS2_ULS3

>

K11_07_ALS-ship-deckh_pont
K12_06_ALS-ship-deckh_pont
O K13_06_ALS-ship-deckh_pont
CS_abc

-300 -250 -200 -150 -100 -50 200

Moment about verticall axis [MNm]

-600
-800

-1000
Axial force [MN]
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Capacity diagrams

25.06.2019

Tower cross beam

Design loads
Model Limit state Criteria Criteria2 Axial [MN] M-longit [MNm] M-vert [MNm]

Min N east -22 -244 -1

Min N west -22 -247 2

Min M longit east -21 -261 1

Min M longit west -22 -251 2

Min M vert east -18 -204 -3

Min M vert west -7 0 -4

Max N east -1 64 0

ULS3 Max N . west -1 77 -1
Max M longit east -1 69 -1

Max M longit west -1 78 -1

Max M vert east -12 -142 3

Max M vert west -10 -27 3

_Worst_Min east -18 -177 -3

_Worst_Min west -19 -184 -3

_Worst_Max east -3 8 3

_Worst_Max west -4 4 3

Min N east -17 -164 0

Min N west -17 -161 1

Min M longit east -16 -176 1

Min M longit west -16 -170 1

Min M vert east -14 -122 -3

K14 07 Min M vert west -10 -46 -3
- Max N east -6 -29 0
ULS2 Max N ' west -7 -26 -1
Max M longit east -8 -16 -1

Max M longit west -8 -10 -1

Max M vert east -12 -133 3

Max M vert west -12 -82 3

_Worst_Min east -16 -146 -3

_Worst_Min west -16 -148 -3

_Worst_Max east -7 -37 3

_Worst_Max west -8 -37 3

Min N east -9 -123 -6

Min M longit east 0 -273 -2
Min M transv east -3 -161 -29

Max N east 17 146 4

Max M longit east 14 149 5

ALS-ship- Max M transv east 9 8 27
deckh_pont Min N west -10 -80 -2
Min M longit west -5 -96 -2

Min M transv west -2 -80 -4

Max N west 18 -51 2

Max M longit west 16 -28 2

Max M transv west 10 -55 5

Enclosure L1
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Capacity diagrams

25.06.2019

Tower cross beam

Model Limit state Criteria Criteria2 Axial [MN] M-longit [MNm] M-vert [MNm]

Min N east -24 -271 0

Min N west -22 -235 1

Min M longit east -24 -278 1

Min M longit west -21 -240 1

Min M vert east -7 -5 -3

Min M vert west -10 -39 -3

Max N east -1 52 -1

ULS3 Max N . west 2 99 -1
Max M longit east -2 63 -1

Max M longit west 2 102 0

Max M vert east -15 -174 3

Max M vert west -10 -44 3

_Worst_Min east -22 -208 -3

_Worst_Min west -22 -209 -3

_Worst_Max east -1 33 3

_Worst_Max west -1 33 3

Min N east -19 -184 0

Min N west -17 -132 1

Min M longit east -18 -192 1

Min M longit west -15 -163 1

Min M vert east -11 -103 -3

K12 06 Min M vert west -12 -72 -3
- Max N east -7 -60 0
ULS2 Max N . west -5 -4 -1
Max M longit east -8 -24 -1

Max M longit west -6 8 -1

Max M vert east -14 -145 3

Max M vert west -10 -65 3

_Worst_Min east -17 -162 -3

_Worst_Min west -17 -158 -3

_Worst_Max east -6 -26 3

_Worst_Max west -6 -21 3
Min N east -10 -108 -38
Min M longit east 1 -275 -38
Min M transv east -5 -118 -45

Max N east 17 134 21

Max M longit east 16 176 17

ALS-ship- Max M transv east 11 37 34
deckh_pont Min N west -11 -75 -29
Min M longit west -5 -109 -27
Min M transv west -3 -80 -38

Max N west 18 -49 25

Max M longit west 13 -33 18

Max M transv west 7 -54 32
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Capacity diagrams

25.06.2019

Tower cross beam

Model Limit state Criteria Criteria2 Axial [MN] M-longit [MNm] M-vert [MNm]

Min N east -10 -110 -27
Min M longit east 1 -293 -23
Min M transv east -2 -167 -37

Max N east 20 135 15

Max M strong east 18 154 23

ALS-ship- Max M weak east 10 62 40

K11_07 .

- deckh_pont Min N west -9 -84 -19
Min M longit west -3 -93 -19
Min M transv west -2 -72 -35

Max N west 21 -55 9

Max M strong west 12 -39 23

Max M weak west 9 -56 30
Min N east -10 -138 -12

Min M longit east 1 -269 -7
Min M transv east -4 -123 -24

Max N east 18 126 4

Max M longit east 16 149 3

ALS-ship- Max M transv east 7 -22 29

K13_06 .

- deckh_pont Min N west -8 -76 -6
Min M longit west -4 -91 -10
Min M transv west -2 -72 -13

Max N west 17 -53 3

Max M longit west 12 -35 4

Max M transv west 9 -56 10
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Tower cross beam

25.06.2019

Capacity diagrams

|Concept comparson - load actions -Tower cross beam @ east
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Tower cross beam

25.06.2019

Capacity diagrams
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Capacity diagrams

25.06.2019

Tower cross beam

Construction stages - summary

Detail Phase LS Criteria2 Axial [MN] M longit [MNm] M vert [MNm]

Phase a ULS M?X 7 133 4

Tower Min -11 -67 -4
Cross Phase b ULS M?x -8 152 31
beam Min -13 -71 -28

t end -

west en Phase ¢ ULS M?x 1 320 16
Min -22 -139 -17

Phase a ULS M?x 7 128 4

Tower Min -11 -71 -4
Cross Phase b ULS M:?\x -8 147 31
beam east Min -13 -77 -29

d
en Phase c ULS Mz.;\x 2 275 16
Min -19 -183 -16
Enclosure L1 Page L1-22
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Capacity diagrams 25.06.2019 Concrete back span - support
Capacity diagrams
Title Concrete back span - support sections Project Bjgrnafjorden phase 5
Ac 2.70E+07 mm?2 Date 25.06.2019
Ix 3.87E+13 mm4 By Petter Buckholm
ly 2.10E+15 mm4 Models K11_07 (ULS/ALS)
As 3.25E+05 mm?2 K12_06 (ULS/ALS)
rho-s 1.20% K13_06 (ULS/ALS)
©20c150 top/bottom top/botom flange K14_07 (ULS/ALS)
replaced by 32¢150 outer 6.5m part top flange
20032 left/right edge C.S. a,b,c, all wind.dir.
Ap 6.84E+04 mm?2 (results dated 24.06.2019)
rho-p 0.25%
6*4*2850mm?2
I 29000 mm I
Biaxial bending capacity diagram
5000
N=100MN ALS
4000 N=0MN ALS
N=-125MN ALS
B N=-250MN ALS
e
= O K14 _ULS2_ULS3
.% O K14_07_ALS-ship
Qo K12_ULS2_ULS3
c
o K11_07_ALS-ship
17
= K12_06_ALS-ship
8
—% -800 -600 -400 200 400 600 O K13_06_ALS-ship
€ = cs_abc
(]
5
S A -2000
Ay
-3000
-4000
~-5000
Moment about weak axis [MNm]

Enclosure L1

Page L1-23 Bjgrnafjorden phase 5



Capacity diagrams

25.06.2019

Concrete back span - support

MN-diagram - bending about strong axis

-400 -300

Moment about strong axis [MNm]

-5000
Axial force [MN]

300

= MN ALS

[m]

K14_ULS2_ULS3
K14_07_ALS-ship
K12_ULS2_ULS3
K11_07_ALS-ship
K12_06_ALS-ship
K13_06_ALS-ship

cs_abc

MN-diagram - bending about weak axis

600

500

= MN ULS

-300 200

B

Moment about weak axis [MNmM]

-700
Axial force [MN]

[m]

K14_ULS2_ULS3
K14_07_ALS-ship
K12_ULS2_ULS3

K11_07_ALS-ship
K12_06_ALS-ship
K13_06_ALS-ship

cs_abc
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Capacity diagrams

25.06.2019

Concrete back span - support

Design loads

Model Limit state Criteria Profile Axial [MN]  M-strong [MNm] M-weak [MNm]
Min N 38570 -55 12 -198
Min N 38625 -55 28 -293
Min N 38680 -53 23 -170
Min N 38735 -121 -89 -73
Min N 38790 -172 12 -13

Min M strong 38570 4 -119 -152
Min M strong 38625 -1 -406 -269
Min M strong 38680 -3 -433 -171
Min M strong 38735 -56 -299 -106
Min M strong 38790 -134 -74 -14
Min M weak 38570 -16 -12 -144
Min M weak 38625 -6 -291 -226
Min M weak 38680 -4 -64 -102
Min M weak 38735 -95 -53 -21
ULS3 Min M weak 38790 -121 36 65
Max N 38570 37 -51 -154
Max N 38625 33 -171 -240
Max N 38680 31 -187 -134
Max N 38735 -26 99 -85
Max N 38790 -65 -14 -3
Max M strong 38570 -23 121 -201
Max M strong 38625 -23 405 -287
Max M strong 38680 -21 431 -139
Max M strong 38735 -85 296 -56
Max M strong 38790 -102 72 -28
Max M weak 38570 -16 -33 -209
Max M weak 38625 -6 -135 -311
Max M weak 38680 -12 -101 -199
Max M weak 38735 -48 -147 -147
K14 07 Max M weak 38790 -109 0 -112
- Min N 38570 -37 16 -200
Min N 38625 -36 50 -303
Min N 38680 -34 51 -163
Min N 38735 -116 33 -57
Min N 38790 -174 -12 48
Min M strong 38570 15 -80 -157
Min M strong 38625 11 -188 -277
Min M strong 38680 8 -190 -171
Min M strong 38735 -59 -137 -94
Min M strong 38790 -126 -66 -42
Min M weak 38570 -3 -33 -140
Min M weak 38625 3 -111 -224
Min M weak 38680 -2 -56 -91
Min M weak 38735 -89 -9 2
ULS2 Min M weak 38790 -144 13 111
Max N 38570 34 -28 -156
Max N 38625 30 -76 -243
Max N 38680 28 -77 -140
Max N 38735 -29 -48 -77
Max N 38790 -68 23 -78
Max M strong 38570 -14 90 -206
Max M strong 38625 -12 234 -294
Max M strong 38680 -9 241 -138
Max M strong 38735 -80 174 -61
Max M strong 38790 -99 67 -46
Max M weak 38570 -12 7 -228
Max M weak 38625 -6 -2 -334
Max M weak 38680 -7 -7 -219
Max M weak 38735 -55 -44 -161
Max M weak 38790 -107 -14 -171
Page L1-25
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Capacity diagrams

25.06.2019

Concrete back span - support

Model Limit state Criteria Profile Axial [MN]  M-strong [MNm] M-weak [MNm]
Min N 38570 -82 27 -200
Min N 38625 -82 85 -286
Min N 38680 -81 120 -184
Min N 38735 -147 115 -89
Min N 38790 -192 -4 -36

Min M strong 38570 -15 -155 -171
Min M strong 38625 -9 -409 -264
Min M strong 38680 -8 -525 -153
Min M strong 38735 -67 -424 -80
Min M strong 38790 -143 -61 -34
Min M weak 38570 -25 72 -144
Min M weak 38625 -44 193 -229
Min M weak 38680 -13 86 -103
Min M weak 38735 -108 77 -17
ULS3 Min M weak 38790 -112 9 54
Max N 38570 62 -26 -154
Max N 38625 59 -82 -247
Max N 38680 58 -112 -131
Max N 38735 0 -105 -84
Max N 38790 -39 5 -40
Max M strong 38570 -35 130 -180
Max M strong 38625 -39 333 -271
Max M strong 38680 -41 422 -156
Max M strong 38735 -96 339 -81
Max M strong 38790 -111 65 -51
Max M weak 38570 -7 -41 -211
Max M weak 38625 -2 -199 -302
Max M weak 38680 -53 134 -203
Max M weak 38735 -104 44 -151
K12 06 Max M weak 38790 -134 -7 -125
- Min N 38570 -50 2 -200
Min N 38625 -50 18 -293
Min N 38680 -49 29 -173
Min N 38735 -127 33 -60
Min N 38790 -183 5 19
Min M strong 38570 -12 -115 -177
Min M strong 38625 -11 -225 -266
Min M strong 38680 -10 -271 -155
Min M strong 38735 -71 -217 -80
Min M strong 38790 -111 -56 -55
Min M weak 38570 -13 33 -141
Min M weak 38625 -13 77 -227
Min M weak 38680 4 12 -95
Min M weak 38735 -94 -27 3
ULS2 Min M weak 38790 -142 -3 87
Max N 38570 33 2 -156
Max N 38625 29 -1 -247
Max N 38680 28 -3 -127
Max N 38735 -32 -7 -73
Max N 38790 -71 -4 -87
Max M strong 38570 10 91 -186
Max M strong 38625 5 180 -282
Max M strong 38680 -4 212 -158
Max M strong 38735 -84 174 -68
Max M strong 38790 -113 72 -67
Max M weak 38570 -9 -25 -229
Max M weak 38625 -9 -60 -326
Max M weak 38680 -18 47 -219
Max M weak 38735 -73 34 -155
Max M weak 38790 -116 23 -180
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Capacity diagrams

25.06.2019

Concrete back span - support

Model Limit state Criteria Profile Axial [MN]  M-strong [MNm] M-weak [MNm]
_Worst_Min 38570 -45 -86 -140
_Worst_Min 38625 -44 -284 -221
_Worst_Min 38680 -42 -300 -101
_Worst_Min 38735 -110 -206 -24
ULS3 _Worst_Min 38790 -156 -57 68
_Worst_Max 38570 46 94 -206
_Worst_Max 38625 42 308 -305
_Worst_Max 38680 40 326 -198
_Worst_Max 38735 -14 224 -153
K14 07 _Worst_M?x 38790 -53 53 -112
- _Worst_Min 38570 -34 -76 -139
_Worst_Min 38625 -33 -169 -222
_Worst_Min 38680 -31 -166 -90
_Worst_Min 38735 -111 -118 0
ULS2 _Worst_Min 38790 -167 -59 107
_Worst_Max 38570 33 80 -226
_Worst_Max 38625 29 198 -331
_Worst_Max 38680 26 201 -219
_Worst_Max 38735 -30 145 -163
_Worst_Max 38790 -68 64 -168
_Worst_Min 38570 -58 -135 -141
_Worst_Min 38625 -58 -339 -225
_Worst_Min 38680 -57 -428 -102
_Worst_Min 38735 -122 -342 -17
ULS3 _Worst_Min 38790 -167 -58 47
_Worst_Max 38570 51 134 -206
_Worst_Max 38625 48 337 -296
_Worst_Max 38680 47 426 -201
_Worst_Max 38735 -10 342 -153
K12 06 _Worst_M:.:\x 38790 -49 60 -120
- _Worst_Min 38570 -42 -106 -140
_Worst_Min 38625 -41 -198 -225
_Worst_Min 38680 -40 -235 -94
_Worst_Min 38735 -118 -188 2
ULS2 _Worst_Min 38790 -174 -58 86
_Worst_Max 38570 34 98 -227
_Worst_Max 38625 30 203 -324
_Worst_Max 38680 29 242 -218
_Worst_Max 38735 -29 197 -156
_Worst_Max 38790 -68 69 -180
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Capacity diagrams

25.06.2019

Concrete back span - support

Model Limit state Criteria Profile Axial [MN] M-strong [MNm] M-weak [MNm]
Min M strong BCE1 -43 -933 -13
Min M weak BCE1 -57 -471 -29
Max M strong BCE1 58 570 10
Max M weak BCE1 58 367 34
Min M strong BCE2 -45 -587 -15
Min M weak BCE2 -53 -333 -40
Max M strong BCE2 57 484 9
Max M weak BCE2 50 247 40
Min M strong BCE3 -45 -1186 -18

K11_07 ALS-ship Min M weak BCE3 -60 -380 -29
Max M strong BCE3 44 873 12
Max M weak BCE3 62 367 30
Min M strong BCE4 -62 -2474 -14
Min M weak BCE4 -66 -1222 -37
Max M strong BCE4 56 2444 15
Max M weak BCE4 53 1305 35
Min M strong BCES5 -48 -2496 -22
Min M weak BCE5 -15 -2205 -71
Max M strong BCE5 64 3035 27
Max M weak BCE5 20 1328 89
Min M strong BCE1l -29 -630 -8
Min M weak BCE1 -37 -324 -30
Max M strong BCE1l 41 564 11
Max M weak BCE1 39 224 31
Min M strong BCE2 -44 -463 -7
Min M weak BCE2 -36 -276 -59
Max M strong BCE2 51 475 9
Max M weak BCE2 59 283 54
Min M strong BCE3 -26 -892 -27

K12 06 ALS-ship Min M weak BCE3 -49 -645 -35
Max M strong BCE3 32 1014 9
Max M weak BCE3 39 966 38
Min M strong BCE4 -42 -1885 -7
Min M weak BCE4 -59 -1388 -31
Max M strong BCE4 33 2169 12
Max M weak BCE4 48 1654 26
Min M strong BCES -38 -2336 -25
Min M weak BCES -33 -1213 -69
Max M strong BCES5 52 2244 17
Max M weak BCES5 28 1189 85
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Capacity diagrams

25.06.2019

Model Limit state Criteria Profile Axial [MN] M-strong [MNm] M-weak [MNm]
Min M strong BCE2 -18 -316 -17
Min M weak BCE2 -34 -160 -39
Max M strong BCE2 20 336 9
Max M weak BCE2 23 181 41
Min M strong BCE3 -16 -468 -11
Min M weak BCE3 -53 -209 -34
Max M strong BCE3 17 553 32

K13_06 ALS-ship Mf‘;\x M weak BCE3 24 401 32
Min M strong BCE4 -11 -950 -18
Min M weak BCE4 -18 -475 -22
Max M strong BCE4 17 829 14
Max M weak BCE4 20 500 28
Min M strong BCES5 -11 -1275 -18
Min M weak BCE5 -12 -905 -67
Max M strong BCES5 31 1458 43
Max M weak BCE5 21 538 78
Min M strong BCE1l -39 -262 -9
Min M weak BCE1 -55 -151 -20
Max M strong BCE1l 48 253 6
Max M weak BCE1 41 166 17
Min M strong BCE2 -65 -335 -11
Min M weak BCE2 -51 -188 -22
Max M strong BCE2 43 355 6
Max M weak BCE2 59 145 23
Min M strong BCE3 -34 -289 -9

K14_07 ALS-ship Min M weak BCE3 -47 -143 -18
Max M strong BCE3 33 327 6
Max M weak BCE3 43 115 16
Min M strong BCE4 -27 -603 -16
Min M weak BCE4 -54 -300 -23
Max M strong BCE4 45 664 8
Max M weak BCE4 63 364 27
Min M strong BCE5 -30 -1163 -53
Min M weak BCE5 -23 -480 -67
Max M strong BCE5 44 1142 28
Max M weak BCES 14 779 86

Concrete back span - support
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Capacity diagrams

25.06.2019

Concrete back span - support

Construction stages - summary

Phase Limit state Criteria Criteria2 Axial [MN]2  M-strong [kNm] M-weak [kNm]
Phase a ULS M?X 0 0 0
Min 0 0 0
BC1 Phase b uLs Max 3 8 153
Min -3 -13 -202
Phase c ULS M{:\x 18 43 -140
Min -14 -61 -210
Phase a uLS M?X 0 0 0
Min 0 0 0
BC2 Phase b uLs Max 2 13 -182
Min -3 -23 -242
Phase c ULS Mz':\x 18 147 -184
Min -14 -104 -266
Phase a ULS M?X 0 0 0
Min 0 0 0
BC3 Phase b uLs Max 2 13 -le4
Min -2 -24 -220
Phase c ULS M?X 11 360 70
Min -21 -239 -161
Phase a ULS M?X 0 0 0
Min 0 0
BC4 Phase b uLs Max ! 18 219
Min -2 -21 -287
Max -23 459 -56
Ph ULS
asec Min 68 -308 -158
Phase a ULS M?X 0 0 0
Min 0 0 0
BCS Phase b uLs Max 1 0 31
Min -2 0 -51
Phase c ULS M?X -47 184 53
Min -111 -125 -111
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Capacity diagrams

25.06.2019

Back columns

Capacity diagrams

Elevation Back colunm

Project
Date
By
Models

Bjgrnafjorden phase 5
25.06.2019

Petter Buckholm

K11_07 (ULS/ALS)

K12_06 (ULS/ALS)

K13_06 (ULS/ALS)

K14_07 (ULS/ALS)

C.S. a,b,c, all wind.dir.

(results dated 24.06.2019)

For CS calculations, analyses
are based on sect 10.5m*2.1m

Title Back column x*y=1.5*8 mass.
Ac 1.20E+07 mm2
Ix 2.25E+12 mm4
ly 6.40E+13 mm4
As 1.83E+05 mm?2
rho 1.5%
2¢32c200 3 layers short edge
Title Back column x*y=2.1*10.5 mass.
Ac 2.21E+07 mm2
Ix 8.10E+12 mm4
ly 2.03E+14 mm4
As 2.54E+05 mm?2
rho 1.2%
2¢32c200 3 layers short edge
[ 8000 mm
1 10500 mm |

Biaxial bending capacity diagram (8x1.5)

Moment about longitudinal axis [MNm]

-100

-80

-60

500

400

-500

Moment about transverse axis [MNm]

60

80

100

N=OMN
N=-20MN
N=-40MN
N=-60MN
K14_ULS2_ULS3
K14_07_ALS-ship
K12_ULS2_ULS3
K11_07_ALS-ship
K12_06_ALS-ship
K13_06_ALS-ship

cs_abc
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Capacity diagrams 25.06.2019 Back columns

MN-diagram - bending about transverse axis

—— MN 8x1.5 ULS
O K14 _ULS2 ULS3
O K14 _07_ALS-ship

K12_ULS2_ULS3
K11_07_ALS-ship
K12_06_ALS-ship

O K13_06_ALS-ship

m  cs_abc

MN 10.5x2.1 ULS

-140 -120 -100

Moment about transverse axis [MNm]

-150
Axial force [MN]

MN-diagram - bending about longitudinal axis

——— MN 8X1.5 ULS
O K14_ULS2_ULS3
O K14_07_ALS-ship

K12_ULS2_ULS3
K11_07_ALS-ship
K12_06_ALS-ship
O K13 _06_ALS-ship
= MIN 8X1.5 ALS

= ¢s_abc

s —— MN 10.5x2.1 ULS

-140 -120 -100

Moment about longidutinal axis [MNm]

Axial force [MN]
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Capacity diagrams 25.06.2019 Back columns
Design loads
Model Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Min N BCE1 bottom -52 25 -2
Min N BCE2 bottom -65 -22 18
Min N BCE3 bottom -50 6 60
Min N BCE4 bottom -46 9 101
Min N BCES bottom -42 -8 10
Min M longit BCE1 bottom -50 -8 -9
Min M longit BCE2 bottom -63 -20 -99
Min M longit BCE3 bottom -41 -14 -123
Min M longit BCE4 bottom -35 -5 -184
Min M longit BCES5 bottom -35 -9 -245
Min M transv BCE1 bottom -49 -14 1
Min M transv BCE2 bottom -62 -25 -33
Min M transv BCE3 bottom -37 -16 9
Min M transv BCE4 bottom -40 -7 -71
ULS3 Min M transv BCE5 bottom -35 -12 35
Max N BCE1 bottom -49 -12 -4
Max N BCE2 bottom -60 24 73
Max N BCE3 bottom -34 -15 2
Max N BCE4 bottom -27 -4 13
Max N BCES5 bottom -27 2 39
Max M longit BCE1 bottom -50 22 7
Max M longit BCE2 bottom -62 24 96
Max M longit BCE3 bottom -45 5 122
Max M longit BCE4 bottom -40 9 181
Max M longit BCE5 bottom -35 3 242
Max M transv ~ BCE1 bottom -50 28 -4
Max M transv ~ BCE2 bottom -61 28 8
Max M transv ~ BCE3 bottom -47 7 13
Max M transv ~ BCE4 bottom -33 11 80
K14 07 Max M transv.  BCE5 bottom -36 6 58
- Min N BCE1 bottom -57 25 0
Min N BCE2 bottom -70 -20 -14
Min N BCE3 bottom -53 6 13
Min N BCE4 bottom -49 9 25
Min N BCE5 bottom -49 -7 -9
Min M longit BCE1 bottom -52 -9 -15
Min M longit BCE2 bottom -65 -21 -69
Min M longit BCE3 bottom -42 -14 -69
Min M longit BCE4 bottom -35 -5 -96
Min M longit BCES bottom -38 -10 -126
Min M transv BCE1 bottom -52 -15 2
Min M transv BCE2 bottom -64 -26 5
Min M transv BCE3 bottom -38 -17 -2
Min M transv BCE4 bottom -41 -8 -2
ULS2 Min M transv BCE5 bottom -30 -12 1
Max N BCE1 bottom -48 -12 -5
Max N BCE2 bottom -60 22 34
Max N BCE3 bottom -32 -16 -17
Max N BCE4 bottom -23 -5 -9
Max N BCES5 bottom -22 1 33
Max M longit BCE1 bottom -52 23 17
Max M longit BCE2 bottom -64 22 66
Max M longit BCE3 bottom -44 4 59
Max M longit BCE4 bottom -38 9 78
Max M longit BCES5 bottom -35 3 99
Max M transv ~ BCE1 bottom -54 28 -3
Max M transv ~ BCE2 bottom -65 28 1
Max M transv ~ BCE3 bottom -49 7 7
Max M transv ~ BCE4 bottom -33 12 10
Max M transv ~ BCE5 bottom -42 6 10
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Capacity diagrams 25.06.2019 Back columns
Model Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Min N BCE1 bottom -52 -9 2
Min N BCE2 bottom -66 -14 32
Min N BCE3 bottom -51 10 -59
Min N BCE4 bottom -46 13 -44
Min N BCE5 bottom -43 -7 -50
Min M longit BCE1 bottom -50 22 -8
Min M longit BCE2 bottom -64 18 -60
Min M longit BCE3 bottom -40 7 -126
Min M longit BCE4 bottom -34 14 -215
Min M longit BCES bottom -34 5 -227
Min M transv BCE1 bottom -51 -13 1
Min M transv BCE2 bottom -64 -17 28
Min M transv BCE3 bottom -40 -18 58
Min M transv BCE4 bottom -37 -10 108
ULS3 Min M transv BCE5 bottom -34 -12 143
Max N BCE1 bottom -49 23 -1
Max N BCE2 bottom -62 15 11
Max N BCE3 bottom -34 -15 -14
Max N BCE4 bottom -25 -5 -25
Max N BCES5 bottom -28 1 52
Max M longit BCE1 bottom -50 -11 7
Max M longit BCE2 bottom -64 -13 72
Max M longit BCE3 bottom -44 -15 152
Max M longit BCE4 bottom -37 -8 262
Max M longit BCE5 bottom -38 -9 277
Max M transv ~ BCE1 bottom -51 28 -1
Max M transv ~ BCE2 bottom -64 19 -28
Max M transv ~ BCE3 bottom -51 10 -24
Max M transv BCE4 bottom -34 14 -114
K12 06 Max M transv  BCE5 bottom -40 6 -127
- Min N BCE1 bottom -57 -8 4
Min N BCE2 bottom -71 -13 18
Min N BCE3 bottom -52 7 -29
Min N BCE4 bottom -46 11 -49
Min N BCES5 bottom -49 -6 2
Min M longit BCE1 bottom -52 22 -14
Min M longit BCE2 bottom -66 14 -41
Min M longit BCE3 bottom -42 5 -65
Min M longit BCE4 bottom -31 11 -100
Min M longit BCES bottom -34 3 -105
Min M transv BCE1 bottom -52 -12 1
Min M transv BCE2 bottom -66 -16 13
Min M transv BCE3 bottom -37 -19 28
Min M transv BCE4 bottom -39 -10 50
ULS2 Min M transv BCES5 bottom -30 -12 17
Max N BCE1 bottom -49 21 -2
Max N BCE2 bottom -62 15 -21
Max N BCE3 bottom -32 -17 22
Max N BCE4 bottom -22 -6 44
Max N BCES bottom -23 2 -8
Max M longit BCE1 bottom -52 -9 17
Max M longit BCE2 bottom -66 -13 54
Max M longit BCE3 bottom -45 -15 88
Max M longit BCE4 bottom -37 -8 138
Max M longit BCES5 bottom -39 -9 138
Max M transv ~ BCE1 bottom -54 27 2
Max M transv BCE2 bottom -67 18 -12
Max M transv ~ BCE3 bottom -48 9 -32
Max M transv ~ BCE4 bottom -30 14 -63
Max M transv ~ BCES5 bottom -44 7 -53
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Capacity diagrams

25.06.2019

Back columns

Model Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
_Worst_Min BCE1 bottom -51 -15 -7
_Worst_Min BCE2 bottom -64 -26 -78
_Worst_Min BCE3 bottom -50 -16 -95
_Worst_Min BCE4 bottom -48 -7 -140
ULS3 _Worst_Min BCE5 bottom -42 -12 -187
_Worst_Max BCE1 bottom -48 27 7
_Worst_Max BCE2 bottom -59 26 72
_Worst_Max BCE3 bottom -34 7 87
_Worst_Max BCE4 bottom -28 11 129
K14 07 _Worst_Max BCES bottom -28 5 172
- _Worst_Min BCE1 bottom -56 -15 -14
_Worst_Min BCE2 bottom -69 -26 -61
_Worst_Min BCE3 bottom -53 -17 -58
_Worst_Min BCE4 bottom -49 -8 -80
ULS2 _Worst_Min BCE5 bottom -49 -13 -104
_Worst_Max BCE1 bottom -48 28 17
_Worst_Max BCE2 bottom -59 27 63
_Worst_Max BCE3 bottom -32 7 54
_Worst_Max BCE4 bottom -23 11 69
_Worst_Max BCES5 bottom -22 6 87
_Worst_Min BCE1 bottom -51 -13 -8
_Worst_Min BCE2 bottom -65 -16 -63
_Worst_Min BCE3 bottom -50 -18 -129
_Worst_Min BCE4 bottom -46 -9 -219
ULS3 _Worst_Min BCE5 bottom -43 -11 -230
_Worst_Max BCE1 bottom -48 25 8
_Worst_Max BCE2 bottom -61 17 63
_Worst_Max BCE3 bottom -33 8 129
_Worst_Max BCE4 bottom -25 13 220
K12 06 _Worst_Max BCES bottom -28 5 231
- _Worst_Min BCE1 bottom -56 -12 -14
_Worst_Min BCE2 bottom -71 -16 -45
_Worst_Min BCE3 bottom -52 -19 -74
_Worst_Min BCE4 bottom -46 -10 -115
ULS2 _Worst_Min BCES5 bottom -49 -12 -121
_Worst_Max BCE1 bottom -48 26 18
_Worst_Max BCE2 bottom -61 18 51
_Worst_Max BCE3 bottom -32 8 79
_Worst_Max BCE4 bottom -22 14 121
_Worst_Max BCE5 bottom -23 7 121
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Capacity diagrams 25.06.2019 Back columns
Model Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Min N BCE1 bottom -51 -4 -51
Min M longit BCE1 bottom -48 -4 -80
Min M transv BCE1 bottom -47 -10 -18
Max N BCE1 bottom -39 4 102
Max M longit BCE1 bottom -41 4 140
Max M transv BCE1 bottom -42 11 119
Min N BCE2 bottom -50 -5 -97
Min M longit BCE2 bottom -47 -5 -139
Min M transv BCE2 bottom -47 -8 -106
Max N BCE2 bottom -40 6 94
Max M longit BCE2 bottom -42 6 177
Max M transv ~ BCE2 bottom -42 9 135
Min N BCE3 bottom -50 -5 -142
Min M longit BCE3 bottom -47 -3 -189
K11_07 ALS-ship Min M transv BCE3 bottom -46 -9 -98
Max N BCE3 bottom -41 3 125
Max M longit BCE3 bottom -43 4 183
Max M transv ~ BCE3 bottom -43 9 110
Min N BCE4 bottom -51 -6 -104
Min M longit BCE4 bottom -47 -7 -210
Min M transv BCE4 bottom -48 -17 -143
Max N BCE4 bottom -39 5 90
Max M longit BCE4 bottom -43 5 204
Max M transv ~ BCE4 bottom -44 15 111
Min N BCE5 bottom -50 -13 -67
Min M longit BCES bottom -47 -5 -120
Min M transv BCES bottom -47 -18 -41
Max N BCES5 bottom -38 9 47
Max M longit BCE5 bottom -43 5 118
Max M transv ~ BCE5 bottom -43 16 38
Min N BCE1 bottom -54 -4 -28
Min M longit BCE1 bottom -49 -5 -108
Min M transv BCE1 bottom -50 -9 -15
Max N BCE1 bottom -36 3 67
Max M longit BCE1 bottom -41 4 122
Max M transv ~ BCE1 bottom -42 8 108
Min N BCE2 bottom -49 -5 -34
Min M longit BCE2 bottom -47 -4 -149
Min M transv BCE2 bottom -47 -8 -54
Max N BCE2 bottom -42 4 88
Max M longit BCE2 bottom -44 4 146
Max M transv ~ BCE2 bottom -44 10 56
Min N BCE3 bottom -50 -3 -91
Min M longit BCE3 bottom -47 -2 -185
K12 06 ALS-ship Min M transv BCE3 bottom -48 -20 -58
Max N BCE3 bottom -40 3 61
Max M longit BCE3 bottom -43 12 155
Max M transv ~ BCE3 bottom -43 19 65
Min N BCE4 bottom -54 -6 -76
Min M longit BCE4 bottom -47 -5 -205
Min M transv BCE4 bottom -48 -14 -100
Max N BCE4 bottom -37 5 49
Max M longit BCE4 bottom -44 10 204
Max M transv ~ BCE4 bottom -43 17 75
Min N BCES5 bottom -51 -2 -43
Min M longit BCE5 bottom -47 -5 -104
Min M transv BCES bottom -46 -12 -38
Max N BCES bottom -39 5 63
Max M longit BCES5 bottom -41 4 106
Max M transv ~ BCES5 bottom -44 12 46

Enclosure L1

Page L1-38

Bjgrnafjorden phase 5



Capacity diagrams 25.06.2019 Back columns
Model Limit state Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Min N BCE1 bottom -47 -3 -37
Min M longit BCE1 bottom -46 -2 -80
Min M transv BCE1 bottom -46 -5 -26
Max N BCE1 bottom -42 2 34
Max M longit BCE1 bottom -44 2 69
Max M transv ~ BCE1 bottom -44 5 35
Min N BCE2 bottom -52 -5 -87
Min M longit BCE2 bottom -46 -4 -158
Min M transv BCE2 bottom -48 -9 -62
Max N BCE2 bottom -37 3 50
Max M longit BCE2 bottom -44 3 155
K13_06 ALS-ship Max M transv  BCE2 bottom -41 8 42
Min N BCE3 bottom -49 -4 -59
Min M longit BCE3 bottom -48 -2 -135
Min M transv BCE3 bottom -47 -10 -50
Max N BCE3 bottom -39 4 80
Max M longit BCE3 bottom -42 4 131
Max M transv ~ BCE3 bottom -43 10 58
Min N BCE4 bottom -50 -4 -44
Min M longit BCE4 bottom -47 -5 -91
Min M transv BCE4 bottom -47 -25 -33
Max N BCE4 bottom -38 4 66
Max M longit BCE4 bottom -42 4 79
Max M transv ~ BCE4 bottom -41 29 29
Min N BCE1 bottom -49 -3 -36
Min M longit BCE1 bottom -47 -5 -88
Min M transv BCE1 bottom -46 -9 -12
Max N BCE1 bottom -41 3 24
Max M longit BCE1 bottom -43 1 89
Max M transv ~ BCE1 bottom -43 9 13
Min N BCE2 bottom -49 -8 -47
Min M longit BCE2 bottom -46 -4 -166
Min M transv BCE2 bottom -47 -10 -98
Max N BCE2 bottom -41 5 42
Max M longit BCE2 bottom -44 5 147
Max M transv ~ BCE2 bottom -43 11 39
Min N BCE3 bottom -50 -4 -67
Min M longit BCE3 bottom -46 -4 -137
K14_07 ALS-ship Min M transv BCE3 bottom -47 -7 -88
Max N BCE3 bottom -41 2 68
Max M longit BCE3 bottom -44 5 130
Max M transv ~ BCE3 bottom -43 8 29
Min N BCE4 bottom -52 -7 -81
Min M longit BCE4 bottom -47 -3 -146
Min M transv BCE4 bottom -46 -13 -64
Max N BCE4 bottom -38 5 42
Max M longit BCE4 bottom -43 3 160
Max M transv ~ BCE4 bottom -40 13 34
Min N BCE5 bottom -50 -6 -55
Min M longit BCES bottom -46 -4 -117
Min M transv BCES bottom -46 -14 -35
Max N BCES5 bottom -38 4 43
Max M longit BCES bottom -44 3 106
Max M transv ~ BCE5 bottom -44 14 48
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Back columns

Construction stages - summary

Sect Phase Criteria Criteria2 Axial [MN] BMTA [MNm] BMLA [MNm]
Phase a ULS M?X 0 0 0
Min 0 0 0
BC1 -
Phase b uLs Max 39 19 1
bot Min -49 12 -11
Phase c ULS M?X -38 22 47
Min -49 6 -33
Phase a ULS M?X 0 0 0
Min 0 0 0
BC1 - -
Phase b uLs Max 35 21 >
top Min -44 -34 -5
Phase c ULS M?X 33 -4 8
Min -44 -38 -10
Phase a ULS M?X 0 0 0
Min 0 0 0
BC2 -
Phase b uLs Max 47 1 19
bot Min -60 -4 -12
Phase c ULS M?X A7 ? 87
Min -62 -7 -64
Max 0 0 0
Ph ULS
asea Min 0 0 0
BC2 -
Phase b ULS M?X 40 6 >
top Min -51 -3 -5
Phase c ULS M?X -40 9 12
Min -54 -14 -15
Phase a ULS M?X 0 0 0
Min 0 0 0
BC3 -
Phase b uLs Max 48 1 22
bot Min -61 -4 -11
Phase c ULS M?X 29 2 104
Min -49 -20 -121
Phase a ULS M?X 0 0 0
Min 0 0 0
BC3 -
Phase b uLs Max 38 > 2
top Min -49 -1 -2
Phase c ULS M?X 18 32 13
Min -36 6 -16
Phase a ULS M?X 0 0 0
Min 0 0 0
BC4 -
Phase b uLs Max >6 9 30
bot Min -71 2 -11
Phase c ULS M?X -24 15 191
Min -47 -3 -294
Phase a ULS M?X 0 0 0
Min 0 0 0
BC4 - -
Phase b ULS M?X 43 d !
top Min -55 -16 -1
Phase c ULS M?X -1 3 6
Min -31 -23 -7
Phase a ULS M?X 0 0 0
Min 0 0 0
BC5 - -
Phase b ULS M?X 35 11 28
bot Min -44 -30 -11
Max -21 9 262
Ph L
asec uLs Min 43 28 -401
Phase a ULS M?X 0 0 0
Min 0 0 0
BC5 -
Phase b uLs Max 18 45 1
top Min -23 28 -1
Phase c ULS M?X 3 34 39
Min -22 -1 -26
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SUMMARY

This Enclosure to Appendix L deals with foundation stability of the tower and back columns of the cable stayed bridge.
Critical constructions stages and complete states are evaluated.

All stability checks are OK for the proposed foundation dimensions.
- Constructions stages are governing for the tower.
- Constructions stages are governing for the axis 1E column, and ship collision is governing for the other back

columns.
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Bjgrnafjorden phase 5 Enclosure L2: Foundation stability and stresses

Analysis of construction stages

1 Introduction

This Enclosure shows stability checks of the back columns and tower of the cable stayed bridge for
critical construction stages and the complete states.

Reference is made to Enclosure L3 for the analysis of construction stages, to Appendix G for the
global analysis of the complete state, and Appendix J for ship collision.

Stability checks performed:

- Ground pressure is checked acc. to N400 11.2.3. Should be < 10MPa.
- Gliding is checked acc. to N400 11.2.5. Torsional moment is not taken into account.
- Overturning is checked acc. to N400 11.2.1.
- Eccentricities also checked in SLS acc. to N400 11.2.2.
For back columns and the complete states of the tower only checks of ground pressure is included.

Foundation dimensions acc. to drawings:

- Back columns axis 1A- 1C > 7mx15mx 3m

- Back column axis 1D > Tmx18mx 3m

- Back column axis 1E > 8mx 18m x 3m

- Tower legs axis 2 > 21mx 10m x 5.5m
This Enclosure is structured as follows:
Chapter 2: Stability checks back columns construction stages

Evaluated stages:

- Al The last stage of casting the column in axis 1E

Checked for both uncracked and cracked concrete (0.4XEuncracked) Of all column
elements. Only wind from south included as it is clearly the most critical case.

Chapter 3: Stability checks back columns complete states
- ULS2
- ULS3
- PLS Ship collision

Chapter 4: Stability checks tower construction stages

Evaluated stages:

- A2. The last stage of casting the tower in axis 2
- B. Cantilevered situation of cable stayed bridge before closing at the side span
- C. Cantilevered bridge girder in main span before before closing in axis 3
Checked for both uncracked and cracked concrete (0.4XEuncracked) OF all tower
elements.

Chapter 5: Stability checks tower complete states

- ULS2
- ULS3

- PLS Ship collision

SBJ-33-C5-AMC-22-RE-112 15.08.2019 Page L2-2
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Analysis of construction stages

2 Stability checks back columns construction stages
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Analysis of construction stages
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Analysis of construction stages

3 Stability checks back columns complete states
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Analysis of construction stages

5 Stability checks tower complete states
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