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I. Drawings for the fillet welded knee plate 

 

  



 

108  

 

I. Drawings for the fillet welded knee plate 

   



 

  109 

 

I. Drawings for the fillet welded knee plate 

 

  



 

110  

 

I. Drawings for the fillet welded knee plate 

  

  



 

  111 

 

I. Drawings for the fillet welded knee plate 

  


	Abstract
	Sammendrag
	Acknowledgement
	Table of content
	Table of figures
	List of tables
	Abreviations
	Nomenclature
	1 Introduction
	1.1 Background
	1.2 Objectives
	1.3 Limitations

	2 Approaches for assessment of weld fatigue
	2.1 Stress concentration in welded structures
	2.2 Fatigue life
	2.3 Assessment of residual life by fracture mechanics
	2.4 Influence of weld geometry on weld fatigue
	2.5 Fatigue analysis using the nominal stress approach
	2.5.1 General
	2.5.2 The nominal stress approach for a cruciform joint

	2.6 The structural hot spot approach
	2.6.1 General
	2.6.2 The structural hot spot approach according to DNV

	2.7 The effective notch stress approach
	2.8 Comparison of the approaches for assessment of fatigue life
	2.9 Cumulative damage

	3 Methodology
	3.1 Validating the effective notch stress approach
	3.1.1 Establishing target stress values
	3.1.2 Modelling
	3.1.3 Loads, boundary conditions and material properties
	3.1.4 Meshing
	3.1.5 Extracting stresses
	3.1.6 Comparing the results

	3.2 Parametric weld size study
	3.2.1 Notch size study
	3.2.2 Notch stress correction study
	3.2.3 Determining weld size by extrapolating notch stress

	3.3 Fillet welded knee plate
	3.3.1 Model simplifications
	3.3.2 Meshing
	3.3.3 Loads and boundary conditions
	3.3.4 Obtaining the effective notch stresses
	3.3.5 Obtaining the effective hot spot stresses
	3.3.6 Cumulative damage
	3.3.7 Verification of the simplified brace plate

	3.4 Comparing the results

	4 Results
	4.1 Cruciform joint –validation according to DNV
	4.1.1 Target notch stress values
	4.1.2 Effective notch stress
	4.1.3 Undocumented observations
	4.1.4 Fatigue life

	4.2 Parametric weld size study
	4.2.1 Effective notch stress for varying weld size
	4.2.2 Notch size study
	4.2.3 Notch stress correction study
	4.2.4 Undocumented observations

	4.3 Fillet welded knee plate
	4.3.1 Verification of simplifications
	4.3.2 Weld toe and root SCF
	4.3.3 Applied loading according to Miner summation
	4.3.4 Weld toe fatigue life
	4.3.5 Weld root fatigue life
	4.3.6 Extrapolation of the notch stress results
	4.3.7 Summary of the fillet welded knee plate results


	5 Discussion
	5.1 Validation of the effective notch stress approach
	5.2  Parametric weld size study
	5.3 The fillet welded knee plate

	6 Conclusion
	6.1 General
	6.2 Validation of the effective notch stress approach
	6.3 Parametric weld size study
	6.4 The fillet welded knee plate

	7 Future work
	8 References
	A. Calculation of target values for the effective notch stress
	B. Stress exceedances diagrams supplied by Aker Solutions
	C. Script: Importing load spectra and exporting Abaqus input commands
	D. Abaqus input commands
	E. Stress output from Abaqus
	F. Script sorting stress results from Abaqus
	G. Extracted stresses from validation model FEA
	H. Miner summation for 15 stress blocks
	I. Drawings for the fillet welded knee plate

