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A Procedure for Analysis of Egg-shaped Sludge Digester of Concrete

Takashi Nakamura
Toshikazu Takeda

Masayasu Ito

Abstract

Digesters of various shapes are used in sewage treatment plants. Egg-shaped sludge
digesters of concrete are adopted for efficiency of the anaerobic reaction process. In ana-
Iyses of the seismic responses of digesters, the main problem is coupled vibration of internal
liquid sludge and the shell structure. In order to carry out dynamic analysis, an axisymme-
trical finite element analysis considering the interaction between shell wall and stored liquid
is conducted. From the dynamic analysis results of hydrodynamic pressure and acceleration,
equivalent static loads are decided, and stresses of shell members are calculated employing
a three-dimensional finite element method. From the examination of the analytical natural

frequencies of the egg-shaped digester which is almost full, more than 90% of stored liquid
is assumed to be attached rigidly to the shell walls.
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