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Transmitted Power and Energy Balance of Transient Structure-Borne Sound
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Recently, with the increasing need for comfort in our living and working environments, there are problems in assessing
structure-borne noise to transient input power in sense of time varying. These problems occur in office buildings condomin-
iums ship’s accommodation and are caused by railway vibrations, footfalls, water drainage, machines starting and stoping,
etc. This paper propose a calculation method for transient structure-borne sound using the state vector analysis with SEA.
The power balance equation of SEA is a nonstationary results, taking the time derivatives of element energy into account
when the input power is transient. Taking the energy of each element as a state variable, it is formulated as a non-
stationary power balance equation corresponding to a state vector differential equation in system theory. The solution of
this state vector equation is giving by the transition matrix method using the Jordan standard form. As examples calculated
by this method, the energy responses of 3-element systems subjected to step and the impulse input powers, and the

reverberation process of the energy from the steady state are shown.
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