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Estimation of tsunami wave loading on buildings assuming the boundedness of
momentum flux and Froude number
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A design formula for estimating tsunami wave forces on buildings is
proposed. The Morison equation is employed to estimate the wave forces depending on the fluid
velocity. Under the hypothesis of the boundedness of the momentum flux and the Froude number, the
design formula for tsunami wave forces is presented in terms of the inundation depth, which can be
obtained readily from the tsunami hazard map. It corresponds to two peaks of the time-history wave
force records observed in the hydraulic test, i.e., the initial impact force at the impact of
tsunami leading edge and the drag force under the subsequent stationary flow. The proposed formula
for the tsunami wave forces is compared well with the estimation based on the survey reports of the
2004 Indian Earthquake Tsunami and the 2011 East Japan Great Earthquake, confirming its validity.
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