
TO STRAP OR NOT TO STRAP

Tech Tip

Underground Precast Concrete Structures are Subject to Buoyant Forces
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Hydrostatic PressureIllustration A

by Rick Amlin, Project Manager

Concrete is about 2.5 times heavier than water, so it’s hard to 
imagine a properly installed 4-ton precast concrete vault floating 
beneath the surface, or is it? In fact, hydrostatic pressure requires 
serious thought when installing precast concrete structures in 
areas where there is the potential for high ground water.

The hydrostatic pressure of freshwater is 0.433 pounds per 
square inch, per foot of depth, which means the deeper the 
installation, the greater the pressure or force against a structure. 
As hydrostatic pressure builds up in the surrounding saturated 
soil, this pressure acts laterally against the walls and also pushes 
upwards from the bottom of the structure. (See illustration A). 

What about joints? Does the hydrostatic pressure try to separate 
the structure at the joints? This will depend on the joint sealant 
and the ventilation of the structure.

If the joints are sealed, no buoyant pressure can penetrate into 
the structure and there will be no upward force at the joint. If 
the joints are not sealed or the sealant fails, uplift force at the 
joint will depend on ventilation inside the structure. For buoyant 
force to lift the upper sections, the pressure must act against the 
bubble of trapped air inside the structure. If the air inside the structure can vent, hydrostatic pressure will NOT act on the upper sections. 
Air can be vented from the top through ring and cover or from pipe penetrations below the joint. If a structure has no way to vent, the 
upper sections could act like a diving bell, trapping air and building up internal pressure. With internal pressure acting on the trapped 
air, this could result in the upper concrete section separating, literally ‘floating’  in the saturated soil.

CONCLUSION 
Vented structures will not see hydrostatic pressure build up between sections and do NOT need to be strapped to prevent buoyancy of 
upper sections; only air tight structures with bolt down and gasketted covers that can’t equalize internal pressure need to be considered 
for upper section buoyancy.


