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Abstrach: The ground maovements relabed 1o the presence of
ald wnderg round cavities are afien damaging to slmictures
and infrastreciures. Considering these ground movements
in caloulations will prevent considerable buman lass and
malerial damage. Many areas, both in Algeria and in
abroad, are prone fo insiabiliy cawsed by ground ruplune
and the phenomenon of sinkhode progression. The
abjectives of this wark are first (o memerically simulate
the pracess ol cavily callapse and second to analyze the
impact of cavily propesiies on Smicture stability. A finile
element model was established 1o analyze (he influence
al several cavily parameters (dimensdons, valuome, amd
spacingl. Yalidation af dhe model relied on comparing
numerical results with expesimental data from scientific
research, as well as those rom analytical approasches,
Mdequade correlation was achieved, The study allowed
deriving mathematical equations melating bo Several
parameters, including cavity dimensions and position
in thee zail, soil characieristics, and fooling widih. Thes=
resulis will be considered 10 reduce the risk of surfisce
struchune instability,
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1 Introduction

The frequent presence of underground cavities in certain
developable aneas potes o polential callapse risk tha can
be detrimental b the proper fundclioning of infrastmctures
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and the safety of their wsers. Various studies have been
conducted o imestigate the issues cansed by the callapse
i underground cavilies and the impact af these collapses
on Surface structimes,

Table 1 summarizes the main research studies
analyzing  cawity  collapse using  experimental and
mumericit] methads, classified chronologically.

Our wark Focwsss on analysing the inberaction
bedween the sedl and the structure, fird examining the
pragressive callapse af an underground cavity beneath 3
sfructire amd then eveluating its impact on the stabdlity
if the siructure, Finally, we condud & paramedric sudy
o understand how cavity solume, depth, amd spacing
influence the sahility of the struciuare.

To predict ground movements caused by cawity
degradation. geatechnical engineers have  variosus
methads o their disposal. These methods include
empirical approaches using delaibed feld data, analytical
methads based on mechanical equatioms, and numerical
methade, These approaches are documented in the
scienlific lterature notably by Deck et al. [A0G) and
Dualzhenka (200Z].

The main chjectives af this dudy are fo minimize the
tonsequences of cavity callapses, maintain the sability of
the siructwre, and reduce deformations ob=erved at the
sfructiral elements bevel, Cur methodolegics] approach
imvoleed indtially validating a numerical model, followed
by caleulating the collapse values using an analytical
methaod. Tesd resulls were presented using a scaled-down
model. In praciice, empiricy] methods are aften guided
by amalytical approaches or fnite slement cabruladions,
These methods ane then adjusted based on experimental
curves, as highlighted by Aftes (1982

The empirical approaches described by Peck {1965)
for vertical displecements and by Lake et al, (1992] far
harizontal displacements are used o predicd ground
surface movements after the excavation of a circular
tunned {see Figure 1), Equations 1 and 2 express vertical
and harizontal displacements, respeciively:

—xd,
Vertical displocement: $(x) = 5, % ¢ “ i 11
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