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Experimental Study on Influence of Ground Collapse
due to Ground Water Level Lowering
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ABSTRACT : According to recent ground collapse occurrence, ground subsidence is increasing every year in downtown area, which
is a social problem. The purpose of this study is to investigate the relationship between ground water level lowering and ground
collapse through laboratory model experiments. After mixing 1:1 granite weathered soil with sand, sandy soil was formed as a relative
density of 30%, 50%, and 80%. And then the changes of soil discharge with change of groundwater level were compared. The
physical property of material of which particle distribution were well graded with maximu dry unit weight of 1.94 kg/em’ and internal
friction angle of 37degrees. Ground water levels were measured at 10 cm, 20 cm, and 30 cm from the bottom. As a result, the
experiment shows that the higher the groundwater level works the higher the discharge velocity and the magnitude of underground
cavity also increases with elapsed time. Finally, the cumulative quantity of soil discharge occurred up to 30 kg at the elapsed time,
35 minutes. It was also confirmed that the range of ground collapse increased due to soil discharge with ground water level lowering.
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Fig. 1. Relationship between change of ground water level and
quantity of ground water discharge during excavation
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Table 1. Overview of ground collapse in Korea (ZEXZS$H3|,

Province 2011 2012 2013 2014 2015 Total

Total 573 723 898 858 1,035 4,087

Seoul 572 691 850 779 733 3,625

Busan 1 5 - 11 11 28
Daegu - - - 5 7 12
Incheon - 1 - 3 7 11
Gwangju - 17 37 19 11 84
Daejon - - - - 12 12
Ulsan - 1 1 5 21 28
Sejong - - - 1 3 4
Gyeonggi - 4 6 15 122 147
Gangwon - - - - 27 27
North Chungcheong - - - 2 13 15
South Chungcheong - - 1 3 7 11
North Jeolla - 4 - 2 7 13
South Jeolla - - 1 2 14 17
North Gyeongsang - - - 3 [ 9
South Gyeongsang - 2 8 26 36
Jeju - - - - 8 8
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Table 2. Physical property of specimen

. Maximum . Internal Coefficient of
Classifi- . . Cohesion | . . .
catio dry unit weight (kPa) friction angle | permeability
ion 3
(kg/em’) @) (cnv/s)
SW 1.94 4.45 37.44 6.267x10°

Table 3. Laboratory condition with ground water level

Soil box size | Relative density | Ground water | Depth of ground
(cm) (%) level (cm) (cm)
10
Dr=30% 20
62x16x47 30 43
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Dr=80% 20
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Fig. 2. Schematics of soil reservoir with ground water

Table 4, Soil-water discharge test with compaction degree

Case Relative Compaction |Ground water | Height of
density (%) | degree (%) level (cm) | ground (cm)
Case 1 30 86
Case 2 50 90 20 43
Case 3 80 96
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Fig. 3. Ground collapse with ground water lowering, Case 1
(Dr=30%)

i ;

(a) Start of the test (b) 10 minutes later

(d) 25 minutes later

(c) 15 minutes later

(e) 35 minutes later

Fig. 4. Ground collapse with ground water level lowering, Case
2 (Dr=50%)
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Fig. 5. Ground collapse with ground water level lowering, Case
3 (Dr=80%)
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Fig. 7. Relationship of RGC and relative density
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Table 5. Configuration by numerical analysis condition

Case C;:;)L Coe(f'x loof_sp:rrnn/l::;ﬂlty Nodes | Elements
Case-1 10 2.85 1388 1314
Case-2 20 2.85 1347 1274
Case-3 30 2.85 1344 1271
Case-4 10 2.01 1388 1314
Case-5 20 2.01 1378 1304
Case-6 30 2.01 1344 1271
Case-7 10 1.20 1388 1314
Case-8 20 1.20 1347 1274
Case-9 30 1.20 1344 1271
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