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Recently frequent occurrence of ground subsidence cases has become social issue, and people’s concern on this problem has
been growing accordingly. Meanwhile, understanding on the mechanism of ground subsidence formation is not enough. There-
fore, this study aims for evaluating formation mechanism of ground subsidence under various groundwater conditions through
model test when groundwater and soil are leaked together. Major factors found through model tests are direction of groundwater
flow, head difference around the leakage point, and strehgth of the ground to support the underground cavity. Firstly, direction of
groundwater flow has an influence on the direction of cavity expansion and ground collapse. Secondly, it is observed that the
speed of ground subsidence formation increases as the head difference increases. Lastly, the expansion of the cavity can eventu-
ally lead to a sudden collapse.
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Fig. 1. Ground subsidence case in Seoul (2012~2016) (Seoul,
2017).
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Fig. 2. Survey on the fear on sinkhole of the people living in
Seoul Metropolitan area (Gyeonggi Research Insitute, 2014).
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Fig. 3. Model box and experimental setup.

Table 1. Physical properties of silica sand

Index Value
Specific gravity (Gy) 2.63
Fine contests passing #200 (%) 0.9
Max dry density (kN/m?) 15.5
Mim dry density (kN/m?) 12.3
dyo 0.194
Grain size (mm) ds 0.322
dgo 0.344
Soil classification (USCS) SP
Uniformity coefficient (C,) 1.77
Plasticity index (PI) NP
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Table 2. Experimental cases for drainage through the trapdoor

Case Left side groundwater level (mm) Right side groundwater level (mm) Saturation condition
300-300 (PS) 300 300
300-200 (PS) 300 200
300-100 (PS) 300 100
300-0 (PS) 300 0
200-200 (PS) 200 200 Poavrsralgazmg:;fjd
200-100 (PS) 200 100
200-0 (PS) 200 0
100-100 (PS) 100 100
100-0 (PS) 100 0
200-200 (NS) 200 200 No saturation
100-100 (NS) 100 100 over water head

Table 3. Experimental cases for drainage through the bottom left
of the wall

Case | Groundwater level (mm)| Saturation condition

300H 300

200H 200 Partially saturated
over water head

100H 100
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Fig. 4. Schematic diagram of Particle Image Velocimetry (PIV)
analysis (White et al., 2002).
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Fig. 5. Effect of groundwater level difference on the development of ground subsidence.
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Fig. 6. Effect of groundwater table inclination on the development of ground subsidence.
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Fig. 7. Effect of groundwater table inclination on the development of ground subsidence.
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Fig. 9. Summary of ground subsidence mechanism due to vertical groundwater flow.
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Fig. 10. Effect of initial grounwater level on the development of ground subsidence.
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Fig. 11. Summary of ground subsidence mechanism due to horizontal groundwater flow.
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