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1. INTRODUCTION
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3. WORKFLOW

RIGID SHIP COLLISON SIMULATIONS

PARAMETRIC STUDY OF H- SET UP LS-DYNA COLLISION MODEL
BRACE STRUCTURE

DEFORMARBLE SHIP COLLISION
SIMULATIONS

VALIDATION OF LS-DYNA MODEL

OBLIQUE IMPACT Dﬁﬁéi%ﬁ’v‘}%ﬁ“
SIMULATIONS SUPERELEMENT
DEVELOPMENT
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4. H-BRACE STRUCTURE

CHORD LENGTH = 1300mm

Local Denting Overall Denting Local Denting Damage, ~ Overall Denting Damage,
Damage, dg.mm Damage, d, .mm dy.mm dy .mm
10.003 -53.243 19.3 13.5

BRACE DIAMETER =

26.058 -64.579 441 3.6
CHORD DIAMETER - 7.867 -53.873 287 28.1
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EFFECT OF BOUNDARY CONDITIONS
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EFFECT OF THICKNESS

FORCE V/S DISPLACEMENT FOR VARYING THICKNESS - OWT F2
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FORCE-DISPLACEMENT CURVE FOR VARYING
DIAMETER, t=0.0031m

80000
70000
60000
50000
40000
30000
20000
10000

icam

FORCE [N]

0 0,01 0,02 0,03 0,04 0,05 0,06

Displacement [m]

0,07 0,08 0,09 0,1
——Poly. (DIAMETER=0.1143m)
——Poly. (DIAMETER=0.0891m)

——Poly. (DIAMETER = 0.0641m)

FORCE-LOCAL DISPLACEMENT CURVE, t=3.1mm s0000 T ORCE-GLOBAL DISPLACEMENT CURVE, t=3.1mm

80000 70000
70000
60000
60000
- B 50000
= Z 40000
‘é 40000 ]
2
2 30000 g 0
2
20000 20000
10000 10000
ol 0
0 0,005 001 0015 0,02 0,025 0,03 0,035 0,04 0,01 0 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08
~10000
LOCAL DISPLACEMENT [m] GLOBAL DISPLACEMENT [m]

——Poly. (DIAMETER = 0.0641) —— Poly. (DIAMETER = 0.0891)

Poly. (DIAMETER = 0.1143m) ——Poly. (DIAMETER = 0.0891m)

Poly. (DIAMETER = 0.1143) ——Poly. (DIAMETER = 0.0641m)

FEA OF OFFSHORE JACKET STRUCTURE SUBJECTED TO DEFORMABLE VESSEL COLLISIONS




5. JACKET STRUCTURE
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6. OSV BOW STRUCTURE

43.2m

32.2m
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THICKNESS=60 mm

THICKNESS=40mm
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40mm jacket leg, jacket dissipated 16%. Shared Energy Design. 77% Leg.

50mm jacket, the jacket dissipated 7%. Shared Energy Design. 58% Leg.

60mm jacket, the jacket dissipated 4%. Close to Strength Design. 50% Leg.
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RESISTANCE TO LOCAL INDENTATION - COMPARISON TO NORSOK CODE
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COMPARISON BETWEEN 2 IMPACT LOCATIONS
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20m

7. BULK CARRIER STRUCTURE
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SHIP

IMPACT VELOCITY — 1 M/S
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0
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CONCLUSIONS

« H-BRACE Parametric Study:
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» Important to consider the effect of surrounding member, increasing thickness leads to increasing strength, increase in diameter leads

to overall increase in strength with increasing susceptibility to local indentation.

« Inthe initial stage of impact, the total deformation of the brace is totally dependent on the local indentation of the brace.

* OSV Bow Caollision:
« Majority of energy absorbed by the ship. Conservative to consider a rigid ship.
« Comparison with NORSOK code suggests it is conservative in nature.

« When impact location, is closer to the seabed, results suggest that the jacket strength is slightly reduced.

« Bulk Carrier Side Collision:

» Majority of energy absorbed by the jacket. Realistic to consider a rigid ship.

« When impact location, is closer to the seabed, results suggest that the jacket strength is slightly reduced.

« All the results & data will aid in the validation of the super-element based analytical tool
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FURTHER WORK
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* We will publish a paper in the Journal of Marine Science and Technology - “ H. Le Sourne, A. Barrera, J.B.

Maliakel — Numerical crashworthiness analysis of an offshore wind turbine jacket impacted by a ship ”

+  Post collision analysis with global loads would yield complete picture.

« Ananalysis which includes the soil stiffness would provide further more accurate insights into the overall jacket behavior.

*  Windfarm support vessels constantly service the windfarm and a collision analysis of the same would also be advisable.

»  Offshore windfarm installation vessels and installation barges may also pose a significant threat to the jacket structure, since it

functions in close proximity to jacket structures, a collision analysis could be relevant.
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