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groundwater level, distance between the roadbed and cavity, and size of the cavity. As listed in Table 2, the307 
roadbed settlement increases as the size of the cavity increases and the cavity is located close to the roadbed. As 308 
listed in Table 2, the roadbed settlement for no groundwater condition is less than the allowable value, whereas it is 309 
in extreme danger when groundwater is present. When it is in the status of danger, train operation should be 310 
stopped and the roadbed should be reinforced or repaired. When it is in the status of caution or warning, a database 311 
of measurement sensors for urban railways should be established for real-time monitoring of the roadbed, 312 
structures and groundwater for disaster prevention. 313 

314 

urban areas resulting in various sizes of cavity near the urban railway in Seoul City has been found to increase and 324 
it may cause the roadbed settlement to exceed the allowable value. A large-scale cavity is rarely found, but if it is 325 
close to the roadbed, the roadbed is highly influenced by the cavity and may cause train derailment. 326 

In this study, numerical analyses are carried out to estimate roadbed stability and its risk level associated with 327 
various groundwater levels, sizes of cavities. The analyses results show that roadbed settlement increases as the328 
diameter (D) of the cavity increases and the distance (d) between the roadbed and the cavity decreases. The329 
regression analyses results show that, as D/d is greater than 0.2 and less than 0.3, a database of measurement 330 
sensors should be established for real-time monitoring of the roadbed, structures and groundwater to prevent 331 
disasters in advance. As D/d exceeds 0.35, the roadbed settlement, which substantially increases and is in the status332 


