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Structure Design Student Notes:
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Do it Yourself
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Structure Design



Master Exercise



Student Notes:



External Turret 3.5 hours
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In this exercise you will see how to create an External Turret using the Structure Design workbench.
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Structure Design



Design Intent: External Turret



Student Notes:
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The External Turret Mooring system comprises a steel box type structure that can be close or extended some distance from the bow or stern of the vessel, providing a foundation for a rotating bearing arrangement and a turret. The bearing accommodates a fixed chain-table to which mooring chains and fluid transfer hoses are attached. The chain legs are anchored to the seabed either by anchors or piles. Product and utility connections are made between the facilities on the tanker and the seabed via a swivel stack in the turret, allowing the tanker to weather vane around the fixed part whilst continuing production. We will design the three main parts of an external Turret: The Panel System, The Jacket System, and The Floor System.
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Design Process: External Turret 1 Enter Structure Design workbench



Project and Options



4 5



2 Panel System



3 Jacket System



Floor System



Detailing



6



Copyright DASSAULT SYSTEMES



Modifications



7 Secondary Structures
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Structure Design



External Turret



Student Notes:



Step 1: Selecting Project and Options 15 min.
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In this exercise you will see how to set up your CATIA sessions.
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Structure Design



Do It Yourself (1/4)
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Run CATIA and select Structure Design Workbench.
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Structure Design



Do It Yourself (2/4)



Student Notes:
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Set the correct CATIA Options.
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Structure Design



Do It Yourself (3/4)



Student Notes:



Managing the PRM resources In the PRM file, find the StructureDetailingFeatures.catalog resource for the Structure Discipline Resource. Change its path to point to downloaded StructureDetailingFeatures.catalog catalog file. 



In the PRM file, find the StructureMaterialSpecifications.catalog resource for the Structure Discipline Resource. Change its path to point to StructureMaterialSpecifications.catalog downloaded catalog file.
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Do It Yourself (4/4)



Student Notes:
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Activating your Project in the Project Management Select Tools > Project Management > Select/Browse... Select the appropriate Project and Discipline. Click on the Browse tab to see Resources and their Location. Click OK to activate the selected Project and Discipline.
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External Turret



Student Notes:



Step 2: Panel System 30 min.



Copyright DASSAULT SYSTEMES



Create the Panel System
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Structure Design Student Notes:



Do It Yourself (1/5) Load : External_Turret_Conceptual_Start.CATProduct Open Panel System product in a new window Create plates using “Plate” function Pay attention to the direction of the plates 6 Plates 1 to 7: 7 Thickness = 40mm Plates 8, 9 and 10: Thickness = 30mm
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Structure Design Student Notes:



Do It Yourself (2/5) Place Panel using “Small assemblies” function Look in the Paneling family Choose Panel_P1 Click OK Select the inputs Click OK Ref_Point



Support_Face



Upper_Plane
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Lower_Plane
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Structure Design



Do It Yourself (3/5)



Student Notes:
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Create openings using Cutout function Use the provided Sketch to perform the cutout operation Hide Support_Face surface
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Structure Design Student Notes:



Do It Yourself (4/5)
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Create panels pattern using “Re-use Pattern” function Switch to Assembly Design workbench. Create coincidence constraint between published support face from Panel_P11 and Extract.1 line from Panel_Skeleton. Select Reuse Pattern command. Select the inputs as shown in dialog box.
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Click Ok for all error messages.
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Structure Design



Do It Yourself (5/5)



Student Notes:
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Switch to Structure Design workbench. Eliminate the interference between plates and Panel_P11 using Coping command. Change thickness of interfering plate from 30mm to 40 mm. Click Coping Plates and Shapes. Choose the right strategy to cope plates using the Coping Plates and Shapes function.



Coping Feature is created at every instance of Reuse pattern



Load: External_Turret_Step2_End.CATProduct
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Structure Design



External Turret



Student Notes:



Step 3: Jacket System 30 min.
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Create the Jacket System
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Structure Design Student Notes:



Do It Yourself Load: External_Turret_Step3_Start.CATProduct Open Jacket System product in a new window Create Shapes using “Shape” function Use Shape PIPE_SW_48 Use Shape PIPE_SW_36



2 2
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2 2



1 1
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1 Shape PIPE_SW_48



2 Shape PIPE_SW_36



Load: External_Turret_Step3_End.CATProduct
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Structure Design



External Turret



Student Notes:



Step 4: Floor System 30 min.
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Create the Floor System
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Structure Design Student Notes:



Do It Yourself Load: External_Turret_Step4_Start.CATProduct Open Floor System in new window Create Shapes using “Shape” function Shape1: W24_192 Shape2: W14_30 2
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Load: External_Turret_Step4_End.CATProduct



Copyright DASSAULT SYSTEMES



20



Structure Design



External Turret



Student Notes:



Step 5: Detailing 75 min.
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Create cutbacks and place details
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Structure Design Student Notes:



Do It Yourself (1/10) Load: External_Turret_Step5_Start.CATProduct Activate Jacket_System product. Extend the beam A. Right-click the shape. Select Extend menu. Extension : 200mm Create Cutbacks



1



and



A



2



Click on Cutback icon Select 'Miter cut' as 'Type' Select shapes
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Structure Design Student Notes:



Do It Yourself (2/10) Extend the vertical beam Right-click the shape 1 .Select Extend menu Extension : 700mm
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Structure Design Student Notes:



Do It Yourself (3/10) Create Assembly Splits 1 and 2 Switch to Assembly Design Select Split function Select the splitting Shape Select the shapes to split Select them from the list



.



2
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Check the Arrow direction. It must be outwards.
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Structure Design Student Notes:



Do It Yourself (4/10) Place Pipe-to-pipe Transitions using 'Small assemblies' function Switch to Structure Design Use extend tool with extension -350 mm at all locations of transition on both shapes. Click on Small Assemblies icon Look in the: Transitions Choose Cone_Transition_C1.Click OK. Select the inputs Jacket skeleton must be in show mode



Shape2
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Ref_Point
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Ref_Plane Shape1 Whenever error occurs close the existing CATIA session and restart the session.
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Structure Design Student Notes:



Do It Yourself (5/10) Slot the 3 vertical 48” pipes Activate the Jacket skeleton Create a solid using Panel System Switch to Assembly Design Select Remove function Select a solid you have created Select the shapes to slot as 1 , 2 and 3 .



2



1 3
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Select them in the list
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Structure Design Student Notes:



Do It Yourself (6/10) Activate Floor_System product Switch to Structure Design Create Cutback 1 Click on Cutback icon Select 'Miter cut' as 'Type' Select shapes for mitering



1



1
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1



To get correct Miter cuts the floor System shapes must be created in order
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Structure Design Student Notes:



Do It Yourself (7/10) Create Notching 1 using Contextual End-cut Click on 'Contextual End-Cut' icon Select 'Beam' and then 'Weld' Chapters Select I-Notching end-cut Select the shape to notch as 'Active Object' Select the relimiting shape as 'Shape1' Click on 'Parameters' 1
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Structure Design Student Notes:



Do It Yourself (8/10) Place I-Stiffener 1 using Small Assemblies Click on 'Small Assemblies' icon Select 'Chocks' chapter Select I-Stiffener. Click OK. Select Inputs Shape1



Shape2
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Foot_Face
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Structure Design Student Notes:



Do It Yourself (9/10) Place Rings 1 using Small Assemblies Click on 'Small Assemblies' icon Select 'Collars' chapter Select Rings Select Inputs Update the model
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Shape2
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Do It Yourself (10/10)



Student Notes:
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You get:



Load: External_Turret_Step5_End.CATProduct
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Structure Design



External Turret



Student Notes:



Step 6: Modifying 15 min.
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Modify the turret by playing with driven parameters
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Structure Design



Do It Yourself



Student Notes:



Load: External_Turret_Step6_Start.CATProduct
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Activate Modify Floor_Height parameter value to 7000mm



Activate main product and then update it. Load: External_Turret_Step6_End.CATProduct
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External Turret



Student Notes:



Step 7: Secondary Structures 30 min.
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Place Stairs and Handrails
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Structure Design



Do It Yourself (1/5)



Student Notes:



Load: External_Turret_Step7_Start.CATProduct Secondary_Structures.CATProduct
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Download and save the Secondary_Structures.CATProduct to local destination. Insert existing component Secondary_Structures.CATProduct Activate Secondary_Structures product Place Stairs Open Small Assemblies catalog Select Secondary Structure family Select Stairs-with-Handrail component Click OK
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Structure Design Student Notes:



Do It Yourself (2/5) Place Stairs (continued) Select inputs in 3D area 1. Tos 2. Side 3. Floor 4. Ref_Point 5. Floor_Point



1 2



4



3
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Structure Design Student Notes:



Do It Yourself (3/5) Place Handrails Create needed points (P1) at (P2) Open Small Assemblies catalog Select Secondary Structure family Select Handrail_On_Line component



P1 Copyright DASSAULT SYSTEMES



P2
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Structure Design Student Notes:



Do It Yourself (4/5) Place Handrails (continued) Select inputs in 3D area 1 1. Tos 2. Side_Plane 2 3. Start_Point 4. End_Point Place Handrails all around the floor.
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Do It Yourself (5/5)



Student Notes:



Load: External_Turret_Step7_End.CATProduct
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Structure Design



Added Exercise



Student Notes:



Piece Part Generation 30 min.
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In this exercise you will see how to generate plates and shapes using the Piece Part Generator function
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Structure Design



Do It Yourself



Student Notes:



Load: Rocket_Section.CATProduct
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Create a new product under “Rocket Section” Generate Piece Parts using “Piece Part Generator” function Check options by clicking on Options. Click Apply



Load: Rocket_Section_End.CATProduct
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