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ANALYTICAL STUDY ON HYDRODYNAMIC PRESSURE
ACTING ON FREE-STANDING INTAKE TOWER

Ippei HATA, Yasuhisa KAMEGAI and Shinsuke ITOH

It is important to accurately estimate hydrodynamic pressure in seismic performance

evaluation of dam-related structures such as an intake tower. Due to the fact that a free-

standing intake tower is surrounded by water, the calculation formula and modeling method

of acting hydrodynamic pressure are not clarified. Therefore, this paper presents the results

of three-dimensional finite element dynamic analyses on simplified models of intake tower

and the results of the investigation on an appropriate modeling method of hydrodynamic

pressure by applying added mass model.

Results of analyses on rigid body with coupled fluid-structure model using potential fluid

elements confirmed that the calculation formula is applicable in terms of verifying the

seismic resistance of an intake tower. The formula evaluates an excessively high hydro-

dynamic pressure for certain cross-sectional dimensions. However, for the most cross-

sectional dimensions, hydrodynamic

pressure

1s accurately evaluated without

underestimating. Furthermore, it was confirmed that the added mass model is appropriate

since the results of analysis on elastic body with added mass model are reasonably similar to

the one with fluid-structure model.



