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From the Dome’s dimensions (Fig.4), the 

estimated hoop stress induced by the water 

pressure is:  
 𝜎ℎ𝑜𝑜𝑝=

𝑝𝑤𝑎𝑡𝑒𝑟𝐷

2𝑡
≈ 2,3 MPa. 

 

For this stress and a constant temperature of 

25°C (which is rather unrealistic), the failure is 

estimated to happen already in November 

2007 (Fig.3b)!  

 

Polymer Technology 

/ department of mechanical engineering 

States of Nature: “Buddha” 
a 

On October 12th 2006, an art project by Alex 

Vermeulen and a group of physicist students, was 

revealed on the campus of TU/e. Eighty-eight solar 

cells, mounted on egg shaped floats, generate 

electrical energy which is converted into a 

magnetic field. A transparent Perspex cylinder, 

situated in the middle of a pond, contains a 

“Buddha”-like figure on a magnet which can move 

up and down, depending on the magnetic fields 

magnitude (Fig.1).  

About PMMA 
 

PMMA’s stress dependency of the plastic strain rate can be 

found by performing constant rate experiments (Fig.3a) and 

the critical strain results from constant load experiments 

(Fig.3b), both in compression and at different temperatures.  

Doomsday 
 

On the morning 1st of July 2010, the 12 mm thick Perspex 

(PMMA) dome suddenly shattered into pieces with no reason 

(Fig.2). So after approx. 4 years, this was the end of “Buddha”.  
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Fig.1: Schematic representation of the principle.  

Fig.3: Stress dependence of the plastic strain rate (a) and time-to-failure (b) of PMMA. 
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Fig.2: Security camera footage, 01-07-’10. 
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Failure of polymers 
 

When a polymer is subjected to a constant load it will start to 

deform in time (creep). The deformation rate depends strongly on 

temperature and load. The material can only deform for a certain 

extend, so eventually this will lead to failure. 
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Fig.4: Dome’s dimensions 

source: Cursor/36 

 

Message from “Buddha”  
A practical application of long-term failure estimation.  
 
Marc J.W. Kanters, Erwin C.A. Dekkers[*], Leon E. Govaert, Han E.H. Meijer 
[*] Equipment & Prototype Center (EPC) 

0 0 

01/07/’10 

The lesson(s) learned 
 

As Fig.3b shows, the slope of the time-to-failure versus stress is 

rather high, and this causes a very limited lifetime, even for 

extremely small loads! 

 

Therefore, failure of the “Buddha” has nothing to do with a 

mistake in design (safety factor>35), but is determined by the  
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Fig.5: Food for thought? 

intrinsic behavior of 

PMMA. 

 

These results imply that 

the design rules for the 

use of PMMA in structural 

applications should be 

drastically improved! 
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Back to the dome 


