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Ground Instability Caused by Gem Mining Activities
Practiced in Sri Lanka

W.A.K.C. Wickramaarachchi®, R.M.N.P.K. Jayasinghe', H.M.R. Premasiri’
and Tilak Dharmaratne®

'Gem and Jewelry Research and Training Institute (GJRTI), Hidellana, Ratnapura.
2Department of Earth Resources Engineering, University of Moratuwa, Moratuwa.
(email: tilakdharma@yahoo.com)

ABSTRACT

Common gem mining practices in Sri Lanka, such as, shallow mining, deep mining, tunnel
mining, river dredging, open cast mining and mechanical mining has a severe impact on structures
due to surface subsidence and mass/ground movement. Attempts were made to study these ground
movements and related environmental issues in Ratnapura area as a sample study. It was noted that
ground movement may occur principally due to two reasons, (a) ground instability (b) changing state
of the ground stress.

Open cast mining using heavy machinery causes short term and long term ground
movements in response to ground loss during excavation arising from the changes in the state of
ground stress as load is transferred from the ground. This horizontal displacement of the support
wall at depth results ground movement affecting the constructions at the upper slopes. On the other
hand, during dewatering (the lowering of the water table) and sucking for mechanized gravel
washing from the mine in alluvial beds, high water-pressure gradients close to the pump can draw
finer grains out of the soil. The resulting soil structure is susceptible to collapse-settlements. Further,
when ground-water is pumped from pore spaces between grains of sand and gravel, the lowered
water pressure in the sand and gravel layers causes slow drainage of water from the clay and silt in
gem beds. The reduced water pressure in clay and silt beds change their geotechnical properties and
those become more compact, and its effects are seen as land subsidence and cracking in the ground.
These changes are often not reversed and remain as permanent damages causing collapsing and
cracking in the walls of permanent structures situated around the mines. Underground tunnels and
adits sometimes exceed tne limits of the mines, with their walls and shafts supported using rubber
timber, ferns and areca-nut trees. Gravity and the weight of overlaying strata cause failure of weakly
supported walls of abandoned tunnel and adits and incompletely refilled mine shafts often cause
ground subsidence.

Therefore, mitigating measures to reduce ground movement using appropriate mining
methods, implementing suitable engineering measures and introduction of methods for evaluating
the potential impacts to structures have to be introduced. Further, it is important to maintain a
database on old, abandoned and currently operating mines to reduce effects on future constructions.
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