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STRAW POLYHEDRONS 
 
 
Introduction 
We can make assorted 3D shapes using uniform 
quality plastic straws.  Edges are connected by plastic 
straw joints.  The friction between the edge and the 
joint holds the connection.  We need different 
numbers of straws in order to make different 
polyhedrons.  For example, to build up a 
tetrahedron, we need 4 x three (3) arm joints and 6 
long straws (edges).  We can use three short straws 
to make a three (3) arm joint, therefore please 
prepare 12 short straws to make the required joints. 

 
At SEAMEO Hall on 16th April 2015 

 
Materials and tools 
Uniform quality plastic straws 5.0 - 7.0mm in diameter, a ruler and a (good quality) pair of scissors 
 
Number of required straws 
The table below shows the numbers of the edges and the total numbers of short straws to make required 
joints for the straw polyhedrons. 
 
Table 1 

Image Polyhedron Surfaces (f)* 
Number of 
Edges (e)* 

Number of 
Apexes (v)* 

Required 
number of short 
straws for a joint 
(c) 

Total number of 
short straws to 
make all joints 
(c*v) 

 

Tetrahedron 4 6 4 3 12 

 

Hexahedron 
(Cube) 

6 12 8 3 24 

 

Octahedron 8 12 6 4 24 

 

Dodecahedron 12 30 20 3 60 

 

Icosahedron 20 30 12 5 60 

* v + f – e = 2 
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1. How to make four (4) arm joints for an octahedron 
1.1 How to make the joint parts 
One of the most important things for making the straw polyhedrons is the purchase of uniform quality straws.  
You have to check the lengths and diameters of your plastic straws and use same diameter straws to make 
joints and edges of the polyhedrons. 
After you check the quality of the straws, you can start building up 3D straw models with a regular octahedron 
because the four (4) arm joints for the octahedron are the easiest joints to make.  Cut long straws and make 
approximately 7 cm long short straws.  Give a transversal cut at 3 cm apart from an end so that the short 
straw has a 4 cm arm (the long arm) and a 3 cm arm (the short arm). 
Give a longitudinal cut to each arm indicated by red lines in the below images.  Please do not give whole cuts.  
Leave about 2 - 3 mm intact from the inner hole of each arm.  (This length depends on the softness of the 
straw.  If the straw is hard, please leave shorter area intact.  If the straw is soft, you can leave longer area 
intact.) 
When you fold the short straw, you can see two inner holes at the hinge.  We use long arms’ these holes to 
connect the joint parts. 
 
 
Transversal cut 

 

The left images show how to give a transversal cut to 
the 7 cm short straw. 
 

 

 

If the transversal cut is too 
shallow, we cannot fold the 
straw nicely.  If it is too 
deep, the joint might be 
broken easily. 
Please give a good 
transversal cut to the short 
straws. 

 
Longitudinal cuts 

 

 
In order to make four (4) arm joints and five (5) arm 
joints, please cut the short straws like the left image. 
If you use plastic straws 5.5 mm in diameter, the ideal 
length of the hinge is 5 mm. 

 

For three (3) arm joints please give a whole cut to the 
short arm. 
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1.2 How to connect the joint parts to make the four (4) arm joints 
We can use four joint parts (four short straws, each of them has one long arm and one short arm) to make one 
four (4) arm joint. 
 Insert the 1st joint part’s short arm into the 2nd joint part’s long arm hole next to the hinge. 
 Insert the 2nd joint part’s short arm into the 3rd joint part’s long arm hole next to the hinge. 
 Insert the 3rd joint part’s short arm into the 4th joint part’s long arm hole next to the hinge. 
 Lastly, the 4th joint part’s short arm must be inserted in the 1st joint part’s long arm hole next to the 

hinge. 
Then you can squeeze the straws to connect them firmly. 
Please make a total of 6 x four (4) arm joints to assemble a regular octahedron. 
 

The photo below shows actual images of a four (4) arm joint making. 

 
 

The images below show schematic drawings of “How to make a four (4) arm joint”. 
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1.3 Building up a regular octahedron 
We hope you have 6 x four (4) arm joints and 12 long plastic straws.  The long straws must be exactly same 
length. 

 

 

Insert a joint arm into a long straw (an edge) end. 
At first it is easy to insert the joint arm into the long 
straw due to the slits (the longitudinal cuts) on the 
arm.  When the edge straw end comes up to the 
intact part of the joint arm, please squeeze the joint 
arm into the edge straw. 

Make sure the end of the long straw must come up to 
the centre of the joint.  The friction between the 
edge straw and the joint arm can keep on connecting 
them. 

 

   
Use two more long straws and one 
joint to make a triangle. 

Keep on connecting long straws 
and joints to make triangles. 

 

 

  

 

Your regular octahedron is ready. After connecting all the parts, 
check the joint-edge connections. 
If they look loose, please insert 
joint arms firmly into the edges. 
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2. How to make three (3) arm joints and five (5) arm joints 
2.1 Three (3) arm joint 

 

In order to make a regular tetrahedron, a regular 
hexahedron (cube) and a regular dodecahedron, we 
need the following joints. 
 
Tetrahedron:  4 x three (3) arm joints. 
Hexahedron: 8 x three (3) arm joints 
Dodecahedron: 20 x three (3) arm joints. 
 
Please make sure that you must give a whole 
longitudinal cut to each short arm and do not give a 
whole cut to each long arm of the joint straw. 

 
 
2.2 Five (5) arm joint and the regular icosahedron 
In order to assemble a regular icosahedron, we have to use 60 x 7 cm long plastic straws to make 12 x five (5) 
arm joints.  30 same length long straws are needed as edges. 

  

 
3. Some tips 
If your scissors can not give a sharp transversal cut to your straw, please use good quality scissors.  (If you are 
lucky you can find that some affordable scissors might have good quality.) 
 
If you notice joint-edge connections are very loose, the problem might be caused by the straw diameter 
difference.  Please re-check the straw quality. 
 
Polyhedrons consist of triangles are statically very stable, but the hexahedron (cube) and the dodecahedron is 
not stable.  If you want to make a stable hexahedron (cube) and a dodecahedron, you have to think out how 
to reinforce the shape. 


