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Field observations and theoretical analysis of road slope failure in coastal
cities
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Abstract: This study analyzes the slope failure in a coastal city’s road project, utilizing a combination of field observations
and finite element analysis to systematically investigate the causes and mechanisms of slope failure. Field observations
confirmed the backward tilting and deformation of the slope, and the slip areas were identified based on geomorphological
features. By using the limit equilibrium method and strength reduction method in the software PLAXIS, this study
compared the differences of these two methods in stability analysis under complex geological conditions and adverse
operational conditions such as rainfall, revealing the dynamic changes in slope stability. The study highlights the guiding
role of field observations in numerical simulations, using the observed data to define the extent of the slip surface and
enhancing model accuracy and scientific validity through cross-validation with simulation results. The analysis indicates
that the coupled effect of storms and various factors such as poor drainage, which contributes to the reduction in foundation
strength, triggers slope instability. The subgrade becomes unstable when the actual strength of the foundation falls below
50% of the designed strength. This research also demonstrates that the combination of field observations and numerical
simulation can more accurately analyze the mechanisms of slope failure, providing new research approaches and analytical
methods for similar geological engineering problems.
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Fig. 6 Illustration of subgrade instability
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