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Figure 1. Meshing

58K higher order 
solid elements were 
used



Figure 2. Loading 

Top = simple support

Bottom = simple support

Two modules with water



Figure 3. First Buckling Mode



Conclusion

The buckling load factor is about 2. It is smaller than the 
previous analysis for three reasons:

1. The previous analysis used the weight of only two 
modules, applied to the top of the bottom module. The 
new analysis includes the weight of the bottom module 
(water plus PVC), which tends to reduce the load factor. 

2. The previous analysis used a fixed boundary condition at 
the bottom of the module; the new analysis uses a simply-
supported boundary condition. This is another contributor 
to the load factor reduction

3. Following discussions with Ang Lee, we decided that we 
should use the 20 year creep modulus of PVC (75000 psi) 
instead of the short-time modulus.
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