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Environmental Impact Assessment and Prevention of Urban 
“Sinkholes” 

An urban “sinkholes” indicates road failure over manmade cavities 
that consequently leaves large volume of ground lost(hence, appearing 
like the natural sinkholes caused by the karst process), is threatening 
the health and safety of citizens and causing irrecoverable damages to 
the environmentally valuable resources that underground space offers. 
This study considers on the environmental impacts caused by urban 
sinkholes and suggests key elements to be incorporated into the current 
environmental impact assessment(EIA) practice.

Urban sinkholes are stability problems that occur when multi-phase 
geomaterials lose their effective stresses in the solid skeleton due to 
seepage forces exerted by pore-fluid. Three conditions, (1)loosely 
structured soil or rock (2)cavities into which failed material can move 
(3)groundwater seepage at rates enough to cause failures, constitutes the 
formation of urban sinkholes. These conditions may most often be met 
around the leaking utility pipelines in the unsaturated layer(Type1) and 
partly waterproofed excavations beneath the saturated depths(Type2).

Many of the large-scale construction projects including planned unit 
developments and underground roadways are subject to the EIA 
regulation. Some recent EIA statements include assessments for the urban 
sinkholes on their hydrogeological impacts. However, they are often 
based on the results of structural analyses of detailed engineering 
designs, and hence largely underestimate the full scope of the possibilities 
and impacts of sinkholes. 

Sinkhole vulnerability is a function of the extent of natural or artificial 
alluvial deposits and the degree of hydraulic gradient. Measures to 
improve EIA for sinkhole-vulnerable projects were identified, and 



complied into a draft guideline that includes (1)pre-excavation verifications 
and protection of utility lines, (2)sinkhole vulnerability analysis, 
(3)mitigation measures of groundwater control and ground improvement, 
and (4)integrated monitoring plans for groundwater flow and ground 
settlements.

Additional studies on the policy implementation of geo-risks regulations 
including the recently passed bill on the underground use and safety. 
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