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INDEX GOVERNING THE SEEPAGE FLOW AND DYNAMIC SIMILARITY
CONDITION OF LEVEE FAILURE DUE TO SEEPAGE FLOW:
SEEPAGE FLOW NUMBER AND LEVEE VULNERABILITY INDEX

Shoji FUKUOKA and Kosuke TABATA

The general dynamic index governing the seepage flow: SF» (Seepage Flow number) which provides
the dynamic similarity condition of the seepage flow is derived by making the governing equation dimen-
sionless, and the physical meaning of SF» is discussed. In the case of levee, SF, corresponding to levee
vulnerability index ¢* indicates the degree of concentration of seepage flow at the foot of back slope. ¢* is
also derived by solving the quasi-two dimensional equations of unsteady seepage flow described by as-
suming the similar seepage line in levee on permeable or impermeable foundation. It is proved that ¢* is
useful to categorize the degree of levee failure and failure pattern. Furthermore, ¢* is the only dynamic
similarity condition of levee failure due to the seepage flow in the model geometrically similar to the pro-
totype.
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