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Ground Subsidence Mechanism by Ground Water Level and Fine Contents
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Abstract

Recently, ground subsidence frequently occurs in downtown area. The major causes of the subsidence on the subsurface were the damages of the water
supply and sewer pipelines and excavation works in adjacent areas, etc. Because of these various factors, it is not easy to analyze the tendency of
occurrence of ground subsidence. The purpose of this study is to clarify the effect of ground subsidence by the change of the fine particle content and
ground water level and to establish the ground subsidence mechanism. In this study, a model soil-box was manufactured to simulate the failure of the old
sewer pipe which is one of the causes on ground subsidence. And a model test was conducted to investigate the effects of fine contents and ground water
level on the cavity occurrence. From the test results, firstly the higher the ground water level, the faster the primary cavity is formed as the seepage stress
increases. As aresult, the secondary cavity and the ground subsidence rapidly progress due to the relaxation of the surrounding ground. The total amount

of discharged soil was decreased as the fine content increased.
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Table 1 Soil properties of clay in Gwangyang Port
Specific gravity Liguid Limit Plastic Limit Plastisity 0.075 mm or less USCS
(Gs) (%) (%) Index (%)
2.69 46.91 31.19 15.72 95.0 CL
Table 2 Soil properties of Jumunjin standard sand
Specific Maximum Minimum Mean grain Coefficient of Coefficient of
gravity void ratio void ratio size uniformity permeability USCS
(Gs) (€max) €min (Dsoy mm) (c) (kc{), cm/sec)
264 0.94 0.65 0.58 1.68 9.45x10° SP

Table 3 Sample molding conditions according to experimental conditions

Fine contents Ground water level Weight of standard sand Weigh of fine contents Water contents
(%) (cm) (kg) (kg) (%)
10
5 20 79.10 4.163
30
10
75 20 77.02 6.24
30
10
10 20 74,93 8.33
30
10 >
12.5 20 72.85 10.41
30
10
15 20 70.77 12.49
30
10
20 20 66.61 16.65
30
100 T S 2j7ko] X|5149) 2 E7} ol ol Z1E BHelshaL EAL v
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Fig. 2 Grain size distribution curves
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Fig. 3 Time—cumulative discharged soil (ground water level 10

cm)

Table 4 Time of cavity occurrence and weight of discharged soil (GWL:10 cm)

Fine contents First cavity occurrence Secondary cavity Ground subsidence Ground subsidence
(%) (kg) occurrence (kg) (kg) (Time)
5 11.88 13.78 14,17 (stable) 25min (stable)
75 9.34 1417 15.96 11min Bsec
10 6.6 N/A 6.82 (stable) 30min (stable)
12,5 498 N/A 5.08 (stable) 14min 43sec (stable)
15 N/A N/A 0.73 (stable) 18min (stable)
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Table 5 Time of cavity occurrence and weight of discharged soil (GWL:20 cm)

Fine contents First cavity occurrence Secondary cavity Ground subsidence Ground subsidence
(%) (kg) occurrence (kg) (kg) (Time)
5 7.82 12.10 24.86 3min 43sec
75 3.65 12.01 2473 22min
10 10.84 N/A 13.56 3min 9sec
125 4.42 N/A 14.52 6min 45sec
15 2.88 N/A 424 (2FY) 33min (stable)
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Table 6 Time of cavity occurrence and weight of discharged soil (GWL:30 cm)

Fine contents First cavity occurrence Secondary cavity Ground subsidence Ground subsidence
(%) (kg) occurrence (kg) (kg) (Time)
5 473 N/A 10.692 2min 15sec
75 1.77 N/A 590 50sec
10 1.026 N/A 573 1min 9sec
125 3.64 N/A 6.98 11min 30sec
15 1.25 N/A 1.54 (stable) 22min (stable)
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