
https://research.tue.nl/en/studentthesis/timber-reciprocal-frame-structures(d30c54f9-bf33-4bee-ab52-e5cf3946dd52).html


 



 

 





 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









 

 

  



 
 
  
 

 

1 THEORETICAL INTRODUCTION 12 

2 RECIPROCAL FRAME STRUCTURES 16 

2.2 HISTORY 17 
2.3 GEOMETRY 22 
2.4 EXTENSIVE GEOMETRY 25 
2.5 COMPUTATIONAL MODELING 27 
2.6 CONCLUSION AND DISCUSSION 32 

3 FORM FINDING 36 

3.1 HOW TO DESIGN A BASIC RF - MODEL 1 36 
3.2 HOW TO DESIGN AN EXACT RF - MODEL 2 37 
3.3 HOW TO DESIGN A WIDE VARIETY OF RFS - MODEL 3 38 
3.4 CONCLUSION 42 

4 STRUCTURAL BEHAVIOR 48 

4.2 MECHANICAL SCHEMATIZATION 49 
4.3 STRUCTURAL BEHAVIOR 53 
4.4 THE INFLUENCE OF CHANGING PARAMETERS 55 
4.5 CONCLUSION AND DISCUSSION 58 

5 DETAILING 62 

5.1 CONCEPT 62 
5.2 STRUCTURAL DESIGN 66 
5.3 CONCLUSION 69 

6 DESIGN TO PRODUCTION 72 

6.1 FIRST MODELS 72 
6.2 COMPLETE 3D PRINTED RF MODEL 73 
6.3 TRANSFERRING THE RFD TO PRACTICE 74 
6.4 CONCLUSION 77 

7 SUMMARIZING CONCLUSIONS AND RECOMMENDATIONS 80 

7.1 CONCLUSIONS 80 
7.2 RECOMMENDATIONS 82 

8 BIBLIOGRAPHY 84 

8.1 REFERENCES 84 
8.2 FIGURES 85 

9 ANNEX 1 : COMPARISON STRUCTURAL DIMENSIONS RF3, RF4 CONFORM EUROCODE 5 88 

10 ANNEX 2: EXPLANATION CALCULATION OF BEAM DIMENSIONS AND DETAILING CONFORM EUROCODE 5 96 

11 APPENDIX 1: HOW TO USE THE RECIPROCAL FRAME DESIGNER 113 

12 APPENDIX 2: IMPLEMENTATION OF THE RFD IN AN ACTUAL PROJECT 114 

 
 

TABLE OF CONTENTS 



 

 





 

 



 

 

RF THEORY  
This chapter introduces and evaluates the theory behind timber 
reciprocal frame structures by assessing contemporary research. 

The conclusions based on the abridged theory result in the 
approach method of this research. 
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Figure 2.3: Reciprocal frame history timeline. Years may be approximations
































































































































































































