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SUBSIDENCE/SOLUTION/WATER FLOW/BRINE PUMPING /SALT LEACHING

The objectives of this research are to simulate the impacts of brine pumping process
using a scaled-down or physical test model in laboratory, and to assess the effects of
location of the well, overburden thickness, pumping rate, and groundwater flow direction
on the magnitude and location of the leached caverns and their corresponding subsidence.
Sorted sand (0.6-0.8 mm) is used to simulate the overburden. Pure crushed salt (0.6 mm)
simulates the underlying salt bed. Salinity of the pumped brine is continuously monitored
during the flow test. All tests are performed under room temperature. The results suggest
that deeper pumping tubes (closer to the salt surface) induce greater magnitude of surface
and formation subsidence than does the shallower tube. The subsidence magnitude induced
closer to the salt surface is greater than that for away from salt surface. Under the same
pumping rate The extent of the surface subsidence over the shallow salt bed is smaller than
that over the deeper salt bed. The deeper groundwater level tends to show greater
magnitude of surface and formation subsidence. The groundwater level however has no
impact on the extent of the subsidence area. The higher rate of brine pumping, the greater
magnitude and the lesser extent of the subsidence is obtained. The location of subsidence is

mainly controlled by the positions of the fresh water sources and of the pumping well.
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