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Figure 1: Collapse due to Vacuum

Case History No. 32 : Vacuum can Cause Complete Collapse

The bursting pressure of a cylinder can be calculated, as the internal pressure 
acts radially which tends to produce true circularity throughout the structure. A 
vessel subjected to external pressure is subjected to compressive stresses only 
as long as it remains a perfect circle. Out-of-circularity will upset the balance of 
pure compression and tend to initiate collapse, namely, in a furnace of a shell 
type of boiler.

The resistance to collapse in a vessel subjected to internal pressure depends on 
the tensile strength of the material, diameter and thickness of the vessel viz., 
shell or drum. The resistance to collapse in a vessel subjected to external 
pressure depends on the compressive strength of the material and not only on 
its diameter and thickness, but it also 
depends on the length between two 
points of support.

Therefore a vessel which is designed to 
withstand internal pressure may not 
generally be suitable for external 
pressure.

Vessels which are likely to be subjected to 
vacuum conditions by condensation of 
the contents must be fitted with vacuum 
break type valves. When such valves are 
choked, the vessel may collapse inwards 
due to atmospheric pressure acting on its 
external surface. Therefore they may be 
designed to withstand atmospheric 
pressure. Due to economical or any other 
reason if this is not possible, vent pipes 
and vacuum valves must be regularly 


