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PROJECT TYPE
D Cavity Water Collection Tank Failure DATA COLLECTED BEFORE TANK FAILURE
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joint was broken at several locations. All anchor
bolts were either pulled from foundation or broken.
Plastic deformation was seen throughout the shell

and floor and buckling was observed in sections of
the roof near the roof to shell joint. Goal for EIS was
to determine if overpressure or deflagration was
responsible and identify root cause.

= ANALYSIS APPROACH
@ 1. Perform a Finite Element Analysis (FEA) to

determine the internal pressure required to
produce the level of damage seen during the
inspection.

2. Determine the air to fuel ratio needed to reach
the failure pressure predicted by the FEA.

FEA model was created using the dimensions of the drawing above.

3. Examine data provided by client for anomalies
that could be linked to the failure.



«  Model predicted anchor bolts to fail first. Assuming
1.25"-7 bolts (0.969 in2 tensile area) with a yield
strength of 55 ksi (per ASTM F1554 Gr. 55), maximum
tensile load of 53,300 Ibs can be achieved before
yielding.
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«  The FEM showed that the tensile force in the bolt
approached this value as internal pressure reached

~4.6 psig. Figure shows a stress contour plot of the tank at ~4.4 psig.

«  The floor and floor joint were found to fail at almost
the same time as the anchor bolts. Failure pressure
m%s ' ~4.6 psig.
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L e «  Failure not seen at roof joint until internal pressure
i h i - reached ~6.5 psig.

«  Yielding seen in shell at pressure slightly below this
== value, but APl 650 and test data show roof failure
occurs once compression ring yields.

Figure shows the Von Mises stress at roof joint when ~6.5 psig internal pressure . Buckling observed around roof joint once internal
was applied. All areas reporting a stress less than 36,000 psi are shown in gray. X
pressure reached ~8.0 psig.
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Not enough information was presented to
determine source of air or how it was introduced.
Potentially, it was left over from before start up.
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Alternatively, air or oxygen could have been
present in natural gas line. Failure occurred just as
pressure dropped below 5" H20 and natural gas
started flowing into tank. If even a small amount
of oxygen/air were present in natural gas, it could " oo
have accumulated over time until UFL was reached.

Figure shows additional observatinos that may not have caused the failure
but appear as anomalies.
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