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Numerical modeling and investigation of the process of footing ring settlement of
concrete silos by using finite element method on sandy soil bed.
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ABSTRACT

In this paper, the numerical simulation of ring footing of concrete silos that are used to store grain as well
as the process of ring footing settlement by applying the finite element method was carried out. Despite the
apparent similarity between circular footing and the ring footing, their behavior is different in some aspects
such as the distribution of the load pressure below the foundation and the process of settlement. Today, ring
footing is used in many important structures such as silos, chimneys, and reservoirs. Since the amount of
settlement in these structures is a significant issue, investigation of ring footing settlement is necessary. In
these types of structures, due to the axial symmetry and the maximum utilization of the bearing capacity, the
use of ring footing is more economical and suitable, and is an appropriate alternative to the circular footing.
This paper made an attempt to analyze and evaluate the parameters affecting the foundation settlement by
applying numerical simulation and studying the behavior of ring footing on a sandy soil bed and modeling the
concrete silo structure. The purpose of this study was to investigate the effect of parameters such as ratio of
internal to external radius, ring footing's height, footing's buried depth, the amount of load eccentricity from
the center of ring footing band, and the mechanical properties of soil on the ring footing settlement. The
degree of ring footing settlement of inner and external corners was also compared in the modeling
performed.

Keywords: ring footing, concrete silos, settlement, bearing capacity, sandy soil, finite element method
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