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Numerical Analysis on the Influence Factors of Cavity Occurrence in the
Stability of the Underground with Cavity
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ABSTRACT

In this study, finite element numerical analysis was performed considering various influence factors(cavity shape and size,
pavement thickness and size of traffic load) in order to analyze the impact factors in the underground of the road where
the cavity occurred and to evaluate the stability of the ground. In order to verify the reliability of the numerical analysis
method applied in this study and the results it was compared and analyzed with the results of previous studies and field
measurements. The correlation between the influence factors was analyzed through the distribution of vertical displacement
obtained from the numerical analysis results, the distribution of surface settlement and surface settlement, the distribution
of the stress ratio, and the distribution of the safety factor. As a result, it was confirmed that as the size of the cavity
and traffic load increased and the thickness of the pavement decreased, the vertical displacement and surface settlement
at the top of the cavity increased. Also, the shape of the cavity was square, the stability of the ground was significantly
reduced compared to the case of a circular cavity. Through these results, it was possible to confirm the overall stability
of the lower ground of the road where the cavity was generated.
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Fig. 1. Number of ground subsidence occurred by year
(MOLIT, 2019)
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Fig. 2. Relationship of stress and strain in hardening soil
model (Schanz et al., 1999)

Table 1. Soil parameters of hardening soil model in numerical
analysis (You et al., 2019a)
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