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Referee #1 

 

1. Abstract: Too many background descriptions are presented and too few results are 

found in the abstract. Four sentences from lines 13 to 17 in page 1 may be merged 

in a sentence. However some valuable results and conclusions, e.g., the roadbed 

settlement and the effects of groundwater level, may be added. 

P.1. Line 13-26: Background descriptions are briefly presented and four sentences from lines 
13 to 17 in page 1 are merged in a sentence. The roadbed settlement and the effects of 
groundwater level are added in Abstract. 
 
In recent years, leakages in aged pipelines for water and sewage in urban areas have frequently 
induced ground loss resulting in cavities and ground subsidence causes the roadbed settlement 
greater than the allowable value. In this study, FLAC3D, which is a three-dimensional finite-
difference numerical modeling software, is used to do stability and risk level assessment for the 
roadbed in adjacent to urban railways with respect to various groundwater levels and the 
geometric characteristics of cavities. Numerical results show that roadbed settlement increases 
as the diameter (D) of the cavity increases and the distance (d) between the roadbed and the 
cavity decreases. The regression analyses results show that, as D/d is greater than 0.2 and less 
than 0.3, the roadbed is in the status of caution or warning. It requires a database of 
measurement sensors for real-time monitoring of the roadbed, structures and groundwater to 
prevent disasters in advance. As D/d exceeds 0.35, the roadbed settlement, which substantially 
increases and the roadbed is in the status of danger. Since it may result in highly probable traffic 
accident, train operation should be stopped and the roadbed should be reinforced or repaired. 
The effects of groundwater level on the roadbed settlement are examined and the analyses results 
indicate that a roadbed settlement is highly influenced by groundwater levels to an extent greater 
than even the influence of the size of the cavity.  
 
2. Discussion in the segment is not clear, and I think the segment is needed to be 

rewritten  

P.11. Line 358-376: Discussion is rewritten in detail.  

The number of occurrences of ground subsidence induced by a leakage of aged pipelines for water and 

sewage in urban areas resulting in various sizes of cavity near the urban railway in Seoul City has been 

found to increase and it may cause the roadbed settlement to exceed the allowable value. A large-scale 

cavity is rarely found, but if it is close to the roadbed, the roadbed is highly influenced by the cavity and 

may cause train derailment. 

In this study, numerical analyses are carried out to estimate roadbed stability and its risk level 

associated with various groundwater levels, sizes of cavities. The analyses results show that roadbed 

settlement increases as the diameter (D) of the cavity increases and the distance (d) between the roadbed 

and the cavity decreases. The regression analyses results show that, as D/d is greater than 0.2 and less 

than 0.3, a database of measurement sensors should be established for real-time monitoring of the roadbed, 

structures and groundwater to prevent disasters in advance. As D/d exceeds 0.35, the roadbed settlement, 

which substantially increases and is in the status of danger, may result in highly probable traffic accident. 

Therefore, train operation should be stopped and the roadbed should be reinforced or repaired. The effects 

of groundwater level on the roadbed settlement are examined at the distance of 20 m for both 4 and 6 m 

diameter cavities and at 25 m for both 8 and 10 m diameter cavities. Ground settlement for 4 and 6 m 

diameter cavities located at a distance of 20 m from the roadbed satisfies the allowable value for GWL = (-) 

4 and (-) 12m,  respectively. The ground settlement for 8 and 10 m diameter cavities located at a distance 

of 25 m from the center of the roadbed has substantially decreased as GWL is 8 and 15 m below the 

ground surface, respectively, and satisfies the allowable value as its level is 18 and 22 m below the ground 

surface, respectively. It indicates that a roadbed settlement is highly influenced by groundwater levels to 

Fig. 1.
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