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bamboo construction classification

*Andry Widyowijatnoko, Traditional and Innovative Joints in Bamboo Construction
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bamboo pole structure

vector active:
space truss
geodesic dome
tensegrity

bulk active:
reciprocal frame
rection

form active:
tensile structure

advanced joints

substitutive
non-substitutive

conventional vs

fish-mouth joint fish-mouth joint

vector active:
truss with 
eccentricities in force 
transfer

form active:
arch structure
thrust lattice 

lashing+dowel bolted joint

traditional 

bulk active:
post and lintel

engineered  



bamboo 
space truss 

substitutive bamboo construction

established space 
structure from metal 



https://www.bebamboo.eu/
prototypes/?open=21



The tetrahedron made by 
the bamboo course in 
summer term 2003, RWTH 
Aachen, Germany
https://bambus.rwth-aachen.de/eng/fr_raumfachwer
k.html



amana-key - 
sala de aula de 
verão

http://amima-arquitetura.com.
br/projetos/institucional/aman
a-key-saladeauladeverao



amana-key - 
sala de aula de 
verão

http://amima-arquitetura.com.
br/projetos/institucional/aman
a-key-saladeauladeverao



amana-key - 
sala de aula de 
verão

http://amima-arquitetura.com.
br/projetos/institucional/aman
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substitutive: bamboo spatial structure

• Mostly three-dimensional frame

• Avoiding eccentricity in force 

transfer 

• Using steel connector  

• Poles under tension or 

compression



substitutive: bamboo spatial structure

Bamboo 
Connections

• Mostly three-dimensional frame

• Avoiding eccentricity in force 

transfer 

• Using steel connector  

• Poles under tension or 

compression



substitutive: bamboo spatial structure

Bamboo 
Connections

https://www.researchgate.net/
publication/362271850_Traditi
onal_and_Innovative_Joints_in
_Bamboo_Construction



substitutive: bamboo spatial structure

6. Transferring force perpendicular 
to the fibers to the center of the 
pole

1. Transferring compression 
through contact to the whole 
section

3. Transferring force through 
friction on the outer surface

4. Transferring force through 
bearing stress and shear to the 
bamboo wall from 
perpendicular element 
connected from inside (4A) or 
outside (4B)

5. Transferring force perpendicular 
to the fibers

2. Transferring force through 
friction on the inner surface or 
compression to the diaphragm



Obermann and Laude, 2004

bamboo joint for 
space truss



Soei Yoh 
(Dethier et al., 2000) 

bamboo joint for 
space truss



The use of lacing 
wire tool to attach 

steel plate in the 
end of round 
wood (right)

bamboo joint by 
Renzo Piano (left 

above) 

bamboo joint 
using lacing wire 

tool 
(left below) 

bamboo joint for 
space truss

https://bambus.rwth-aachen.d
e/eng/reports/connect/bolt/b

olt.html

https://bambus.rwth-aachen.de/eng/reports/connect/bolt/bolt.html
https://bambus.rwth-aachen.de/eng/reports/connect/bolt/bolt.html
https://bambus.rwth-aachen.de/eng/reports/connect/bolt/bolt.html


new concept of bamboo space frame



bamboo space frame



horisontal bamboo

diagonal bamboo

bamboo space frame 

without vs with 
eccentricity in force transfer

horisontal bamboo

horisontal bamboo horisontal bamboo

diagonal bamboo

horisontal bamboo

diagonal bamboo

horisontal bamboo

horisontal bamboo

horisontal bamboo

diagonal bamboo

mero joint







bamboo space frame application
Budi Faisal’s Garage



















space frame
budi faisal’s garage
bandung



space frame
budi faisal’s garage
bandung



Courtesy of Luthfi F.H.
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