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ABSTRACT

The present numerical study investigates the discrete and continuum behavior of gravity and
cantilever retaining wall soil system under static and seismic loading conditions to get safe and
economical design using simple approaches. The microscale-based numerical study of retaining
wall supporting cohesionless soil is performed using discrete element method, covering the
transition from the initial state to the active state. The earth pressure coefficient from current study
is compared with the existing analytical and experimental solutions which concluded that Coulomb
and Rankine methods underestimate the active earth pressure. The transition from initial state
shows a decrease in average coordination number at wall top indicating the rearrangement and
debonding of soil particles and simultaneous decrease in overall density. In addition, the force
chain distribution, porosity, particle displacement are also investigated.

Further, continuum-based numerical study is carried out to study the influence of seismic loading
on retaining walls using the finite element method (FEM). The influence of input peak ground
acceleration (PGA), retaining wall height, relative density of soil, and soil-structure interaction on
total active earth thrust (Pae) of gravity and cantilever retaining wall are investigated. Based on the
parametric investigation and regression analysis, predictive equations are proposed for the
estimation of Pa. In addition, the dynamic behavior in terms of acceleration
amplification/deamplification, deformation mechanism, and earth pressure distribution are
examined. The discrete analysis provided valuable insights into the particle-level mechanisms
underlying the overall behavior of the retaining wall, contributing to a better understanding of its
continuum response. This study also contributes to developing equations that are anticipated to
provide total active thrust at the initial design stage under comparable work environment.

Keywords: DEM, deformation, earth thrust, earthquake loads, FEM, granular soil, retaining wall
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