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Safety evaluation of a cantilever-type helideck under nonlinear buckling
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Abstract: In this paper, the safety under nonlinear buckling of a cantilever-type helideck that was designed in accordance with
the allowable stress criterion was evaluated. Because most of the structural members in helidecks are slender, nonlinear buck-
ling safety should be carefully considered. The typical helideck design regulations such as DNV-OS-E401 and CAA-CAP-437
were referred to decide proper design conditions and criteria. In addition, finite element analysis was performed using com-
mercial software ANSYS Mechanical APDL to ensure dynamic stability of the helideck design. Linear buckling analysis was
first conducted for 45 cases, specifically, the combinations of 9 landing locations and 5 wind directions. Afterwards, the most
risky case was determined by evaluating the critical buckling loads under various landing conditions. Nonlinear analysis was
subsequently performed while applying the first buckling mode shape as an initial imperfection. The corresponding landing
load was regarded as the nonlinear bucking load when a plastic strain of 0.2% occurred. Finally, critical design load multi-
pliers for both linear and nonlinear buckling load points were calculated, thus verifying the stability against nonlinear buck-
ling for the cantilever-type helideck design.
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Figure 1: Structural members of the helideck [11]
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Figure 2: Cross-section of each member
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Table 1: j,. for linear buckling analysis under 45 load cases

Landing Wind direction

position 1 2 3 4 5
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5 14.9180 | 14.7954 | 14.9037 | 14.8661 | 14.9073
6 7.8774 | 7.8427 | 7.8464 | 7.8577 | 7.8708
7 13.7626 | 13.7459 | 13.6706 | 13.6163 | 13.6341
8 9.8415 | 9.8098 | 9.7817 | 9.7740 | 9.7649
9 12.1412 | 12.1614 | 12.0932 | 12.0772 | 12.1264
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Figure 7: Design load multiplier(x)-strain curve
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