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 Introduction 

 General Description of the Problem 

 Review of Applicable Codes and Standards 

 Analysis of Loads 

 Structural Design and Scantling Check 

 Conclusion and Recommendations 



 To perform design and 
analysis of helicopter 
landing structure on 
offshore ship. 

 To understand more about 
important features, 
calculation procedures in 
design process. 

 

 Only basic design 

 Uncertainty about 
modelling aluminium alloy. 



 Availability of space 

 Safety requirements 

 Strength requirements 



Description Value 

LOA 115.4 m 

LPP 107.95 m 

Rule length, L 105.6 m 

Breadth, B 22 m 

Depth to main deck 9 m 

Draught 7.15 m 

Depth to summer water line 7.095 m 

Block coefficient 0.731 

Displacement 12767.53 tonnes 

Propulsion 2 x 3000 kW 

Trail speed 14.5 knots 



Profile 



 Sirkosky S-92 

 Maximum take off mass = 12020 kg 

 D-value = 20.88 m 

 Rotor diameter = 17.17 m 





DNV Rules 

SOLAS & CAP437 

 

 



 Also needs to comply with DNV rules for 
classification of ships Pt.6 Ch.1 Sec.2B  

Landing condition 
Stowed condition 



Landing condition 
 

Stowed condition 

 

 Landing impact force 

 Gravity and inertia 
force of structure with 
equipment 

 Wind forces on 
structure 

 Gravity & inertia of 
helicopter 

 Gravity & inertia of 
structure 

 Wind forces 
 Ice loads on structure 
 Green sea on pillars 



 Fire exit! 
 Arrangement for safety and fire-fighting 

equipment. 
 



 Helideck dimension, approach areas, 
marking, lighting, rescue, fire fighting, 
communication and navigation equipments. 

 



 Sizing (Weight and dimensions) 



 Approach areas 



Deck clearance below landing level 



Various loads are calculated based on Rule formulas: 
 
 

•Landing forces 
•Inertia forces 
•Wind forces 
•Ice loads 
•Green sea load 
•Landing Positions 
•Load combinations 
 
 



•Treated as vertical static force 
•2 x MTOM for normal landing 
•3 x MTOM for accidental landing 



 Surge, sway , heave accelerations are 
calculated 

 Possible ship motion forces are calculated as: 

1. Vertical forces alone 

2. Combined vertical and transverse forces 

3. Combined vertical and longitudinal forces 

Item Acceleration factor 

Vertical alone 1.49 

Vertical+ Transverse 1 , 0.39 

Vertical + Long: 1.49, 0.44 



 Wind forces are calculated by class’ 
recommended velocities: 

   V1imin,10 = 30 ms-1 (landing)  

   V1imin,10 = 55 ms-1 (stowage) 

 Take into account of solidification & shielding 
effects as well as normal wind pressure force 
over pad. 



 Assumes sea pressure acting horizontally on 
the two main pillars located on boat deck. 

 Can be determined by class’ formula: 

‣Green sea on each pillar is 104.07 kN acting in 
the X-direction. 



 Ice thickness of 5 cm is to be considered 
under stowed condition over exposed 
surfaces. 

 Virtual densities are created in GeniE. 

 Total mass of ice for the whole structure is 
approximately 116.67 tonnes. 







 Design concept 

 Scantling requirements for plates, stiffeners 
and girders 

 Materials 

 Permissible stresses 

 Structural model 

 Aluminium and steel connection 

 Buckling check 

 



 Space availability 
 





 Support points chosen over ship’s frames 
 Distribute the beam spacing evenly  

 



Plate thickness 

Section modulus of 
stiffener 

Girders and supporting 
structures 















 Normal stresses, shear stresses are checked. 
 Normal stresses and axial forces are checked 

for slender members. 
 Most of the maximum response occur under 

vertical and vertical+longitudinal motion 
conditions. 
 





 Important to consider the material characteristics of 
aluminium alloys from the beginning of design process. 

 Deck plate contributes large per cent of pancake structure 
and more efficient structure is possible by the use of special 
extrusion and connections. 

 Section modulus of stiffeners required by rule is found to be 
conservative. 

 Structural efficiency of pancake structure depends on proper 
arrangement of lower steel structures. 

 Vertical motions can be assumed as most severe loading 
condition. 

 Ice load is significant and de-icing equipment can be an 
option. 



 Dynamic analysis of landing 

 Wheel loading for aluminium panels 

 Local analysis and detail FE models 

 Optimization 

 Design using extruded profiles 

 

 




