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Application of risk analysis and assessment considering tunnel stability
and environmental effects in tunnel design

Young-Geun Kim, Do-Hyung Kim

Abstract Recently, because of the various factors by uncertainty of underground, the risks in tunnelling have been
occurred increasingly. Therefore, it is very important to estimate and control the risks considering geotechnical conditions
for tunnel stability and environmental problems by tunnel construction. In this study, the risk analysis for tunnel stability
was catried out by classifying the risk factors such as ground support capacity, ground settlement, the inflow of
groundwater into the tunnel and the damage by the earthquake. Also, the risk assessment for the environmental problems
was performed by calculating the vibration and noise by blasting and the drawdown of the groundwater level caused
by tunnel construction. Each risk factor was evaluated quantitatively based on the probabilistic and statistic technique,
then it was analyzed the distribution characteristic along overall tunnel site. Finally, it was evaluated that how much
each risk factor influences on the construction cost with a period for tunnel construction, so it is possible to perform
reasonable tunnel design which was capable of minimizing the risks in the tunnel construction.

Keywords: Risk analysis, tunnel stability, environmental effect, tunnel design
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