
Simple clamped connection for bamboo truss systems 

Experimental  Test set up  
At TU/e, Eindhoven University of Technology, Netherlands, a number of tension and 

compression tests have been performed on different sections and different species of 

Bamboo.  

Description of the Main Technical Problem:  
�³�0�D�N�L�Q�J���V�L�P�S�O�H���F�R�Q�Q�H�F�W�L�R�Q�V���W�R��create larger spans for building with �E�D�P�E�R�R�´ 

 

 
Bamboo:  
Fast growing natural material, largely available, excellent strength to weight ratio, very 

suitable for sustainable, save, and low�±cost sheltering. 

 

 
What is the problem?  
�‡ Bamboo has very high strength in longitudinal directions, but is very weak in 

transverse tensional direction: Splitting of bamboo. 

�‡ (Often only industrial processed bamboo fibers are used to make new materials 

and improve its properties for structural use). 

�‡ Making connections in bamboo stems means drilling holes that weaken the 

bamboo too much, making it vulnerable for splitting. 

�‡ These connections need filler materials that take time to cure and make it difficult 

to make reliable connections, especially in tension. 

  

 
So the main question is:  
�³�+�R�Z���W�R���P�D�N�H���I�D�V�W���D�Q�G���V�L�P�S�O�H��tension �F�R�Q�Q�H�F�W�L�R�Q�V���I�R�U���W�U�X�V�V���V�\�V�W�H�P�V�"�´  

Conclusions  
The new clamped connection makes it possible to build relatively simple and safe 

structures using local, low cost materials. This new connection system can provide 

good and simple solutions for many sheltering challenges. 
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The Solution:  
The innovation is a connection that uses only widely available base components (bolts 

and threaded steel bars) and simple hand tools to install it. With a handsaw and a 

spanner, the bamboo stems can be combined into to structural truss-systems for 

buildings.  

A 

A 

C 

C 

1 2 5 6 3 9 10 8 

12 13 

11 

B 

B 
7 

Technical Description  
The end of the bamboo stem(1) receives four or more incisions(2). A steel threaded bar(8) with bolt(5) and fitting ring or 

washer(6 or 7) is installed. Over the end of the stem a hose clamp (3) or steel wire is spanned causing the diameter (A-A) at 

the end to reduce to diameter (C-C). Another washer(9) and bolt(10) are added. By spanning the bolt(10) the connection is 

pre-stressed and ready for use. 

Figure 1: Small Pavilion Dutch Design week 2015 

Figure 2: Section of clamped bamboo connection system Figure 3: Examples of connections 

Specimens taken from various culms 

6  specimens Guadua angustifolia 

3  specimens Gigantochloa apus (dry) 

11 specimens Gigantochloa apus 

 

Figure 4: Test samples connection system 

Figure 5: ExperimentalTest set up, sketch(left) and photo (right Figure 6: Numerical Finite Elements Model 

Figure 7: Test set results in compression (left) and in tension (right) 

Looking for options  
We are looking for options and possibilities to create further cooperation in (market-) 

applications, research and design-development. A patent application for the connection 

has been filed.  

Results  
The test result showed strengths of about 14 to 24 kN per connection in compression 

and about 5 to 10 kN in tension. These results make it possible to design, calculate 

and realise building structures with considerable spans, while using relatively small 

section diameters of bamboo (60-70 mm). Some simple examples of designs, based 

on a 10m span and 1,0 m high truss are shown here. 

Figure 8: Examples designs for truss structures ,using bamboo stems and clamped connections 
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