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Abstract

Determining foundation settlement, alongside calculating ultimate bearing capacity, is a prerequisite for geotechnical
studies. In this regard, the immediate settlement of foundations is one of the most dominant conditions related to shallow
foundation settlement. Given that in many cases, the soil beneath the foundation has layering with varying conditions,
insufficient attention to these variations and incorrect parameter estimation can be detrimental. With advancements in
computer hardware and software, the speed and accuracy of calculations have increased in recent years. Furthermore, the
proven capabilities of finite element modeling methods and data mining techniques based on computational intelligence
provide the possibility to simulate complex conditions and analyze relationships between variables using large datasets derived
from simulation results. The main objective of this research is to present a relationship for the equivalent elastic modulus of
foundation soil layers to improve the accuracy of immediate settlement calculations without the need for complex modeling.
To this end, the equivalent elastic modulus of the complex layered soil beneath the foundation is first calculated using three-
dimensional finite element modeling and the well-known PLAXIS 3D software. To increase the accuracy and speed of modeling,
a plate element was used for the foundation, and the thickness of the layers was considered as a fraction of the foundation
width. By performing numerous three-dimensional modelings for varying layer thicknesses and elastic moduli of the layers, a
database for the equivalent elastic modulus of the soil beneath the foundation is generated. Then, data analysis and
investigation of the relationships between variables are performed using the Evolutionary Polynomial Regression (EPR)
algorithm. The derived relationship shows good accuracy in estimating the equivalent elastic modulus of multi-layered soils
calculated from finite element modeling.
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