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ABSTRACT:  
 

  Detailed shock response of military hardware entails a wide range of frequencies, 
and requires transient analysis.  Deterministic methods, such as finite element analysis 
(FEA), though transient-capable, are slow and accurate only for lower frequencies.  On 
the other hand, statistical methods, such as statistical energy analysis (SEA), are fast but 
accurate only for higher frequencies.  As for model-development and model-based shock-
analysis, SEA is significantly less time-consuming than FEA, and offers much more 
flexibility for model changes.  And hybrid methods, such as FEA-plus-SEA, can now 
address the full frequency range.  Further, mean and variance equations have become 
recently available for both SEA and FEA-plus-SEA hybrid methods.  However, for 
transient analysis—needed for shock response—available statistical treatments still lack 
adequate mathematical support.  This paper seeks to help address the need by offering 
exact (deterministic) analytical expressions for the potential and kinetic energies of a 
state-space system subjected to idealized (Dirac-delta) shock loading, as a function of 
time.   
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