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An analytical method has been developed to predict the location, éepth and size of
caverns created at the interface between salt and overlying formations. A governing hyperbolic
equation is used in a statistical analysis of the ground survey data to determine the cavern location,
maximum subsidence, maximum surface slope and surface curvature under the sub-critical and
critical conditions. A computer program is developed to perform the regression and produce a set
of subsidence components and a representative profile of the surface subsidence under sub-critical
and critical conditions. Finite difference analyses using FLAC code correlate the subsidence
components with the cavern size and depth under a variety of strengths and deformation moduli of
the overburden. Set of empirical equations correlates these subsidence components with the cavern
configurations and overburden properties. For the super-critical condition a discrete element
method (using UDEC code) is used to demonstrate the uncertainties of the ground movement and
sinkhole development resulting from the complexity of the post-failure deformation and joint
movements in the overburden. The correlations of the subsidence components with the overburden
mechanical properties and cavern geometry are applicable to the range of site conditions
specifically imposed here (e.g., half oval-shaped cavern created at the overburden-salt interface,
horizontal rock units, flat ground surface, and saturated condition). These relations may not be
applicable to subsidence induced under different rock characteristics or different configurations of
the caverns. The proposed method is not applicable under super-critical conditions where post-
failure behavior of the overburden rock mass is not only unpredictable but also complicated by the
system of joints, as demonstrated by the results of the discrete element analyses. The proposed
method is useful as a predictive tool to identify the configurations of a solution cavern and the
corresponding subsidence components induced by the brine pumping practices. Subsequently,
'remedial measure can be implemented to minimize the impact from the cavern development before

severe subsidence or sinkhole occurs.





