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A study on the variables affecting ultimate strength behaviour of aluminium helideck
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Abstract: Recently, various examples of eco-friendly materials have been used to study their potential applications in naval and
offshore industries. In particular, the applicability of aluminium alloy materials has been actively studied. Aluminium alloys
have high rigidity and strength compared with their mass, and are widely applied in helideck structures, flare towers, platforms,
and living quarters. In the case of helideck structures, structural and safety considerations are needed because the helicopter is
constantly exposed to the weight and impact load when the helicopter is landing or take-off action. In this study, to analyze
the ultimate strength characteristics of the aluminium alloy deck according to the modelling technique, the strength analysis de-
pends on linear and nonlinear analysis methods was performed. The elements used in this study are shell and solid elements,
and the effect of structural strength according to geometric shape is reflected. The initial yielding load and ultimate load con-
verges at an element size of 25 mm or more, and a round shape is required for solid modelling. The results of this study will
serve as good reference data for structural engineers performing similar studies in the future.
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Figure 1: Offshore aluminium helideck
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Figure 2: Aluminium deck profile and dimension
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Table 1: Material properties of the aluminium extruded profile

Material properties Value

Modulus of elasticity (E) 70,000 N/mm?

Shear modulus (G) 27,000 N/mm>

Poisson’s ratio (v) 0.3
Thermal expansion (a) 23 x 10°1/ C
Unit mass (p) 2,700 kg/m3
Yield stress (oy) 250 N/mm?
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Figure 3: Shell model depend on the mesh size

Figure 4: Solid model depend on the edge modeling shape
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Table 3: Total number of elements according to element types

Element type Shell | Solid
Mesh size (mm) Total number of elements
5 7,440 9,060
10 1,920 2,730

20 544 -

30 260 -

50 96 -
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Figure 8: A comparison of the force and displacement using

L5 Z

shell model with Smm elements under impact load

(a) Deformed shape at linear buckling point

(b) Yielding distribution at the ultimate strength point
Figure 9: Deformed shape and yield distribution of shell

model with 5Smm elements under impact load
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elements under impact load
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