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Abstract The uplift force acts directly on the foundation and causes a building to float to the upper
ground. To examine the stability of a structure according to the uplift force, four sites (Paju, Anyang,
Osan, and Gangneung) were selected, and sensors were installed on the foundations for the field tests.
The rainfall characteristics were analyzed around June~September, and the changes in the water level
of the adjacent river were considered. The maximum uplift force except for Gangneung did not exceed
72% of the water pressure when the groundwater level was up to the surface. On the other hand, the
maximum uplift force in Osan was approximately 67%, but the reliability was slightly inferior because
the difference from the average (46%) was large. The minimum uplift force was within 10% except for
Anyang (~ 41%). At the Gangneung site on soft rock where the permanent drainage facility was installed
before the measurement, the maximum and minimum uplift force was approximately 14% and 3.5%,
respectively. Based on the measurement results, the possibility of overdesigning or underdesigning comes

from the design by the hydrostatic pressure when the groundwater level is up to the surface.
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Table 1. Comparison of conditions by measurement site

Anyang
Division Paju Osan Gangneung
#2 #4
Basic ground Gravel layer Gravel sand layer Weathered soil layer |Weathered soil layer SO{;}]ZCI{
. . (¢} ) )
Adjacent rivers (66.0m) (102.6m) (178.5m) X X
Drainage facility X X X X (0]
. . 8.65m 8.5m 11.8m 8.7m 9.2m
Height of Structure (B2F) (B2F) (B3F) (B2F) (B2P)
Quantity of measurements 5 3 3 5 5

% ()is separation distance from the base of the adjacent river to the center of the structure.
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Fig. 2. Controller & probe for uplift seepage
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Table 2. Average precipitation at the measurement site in 1999

Site Contents June July August September
1999's (@) 600 3315 6685 2940
(mm)
Paju Common year (b) 140.0 360.0 320.0 160.0
(mm)
(a)/(b) (%) 43 92 209 184
1999's
(@ 1318 230.4 600.5 3773
(mm)
Anyang
Common year (b) 120.0 340.0 300.0 160.0
(mm)
(@/(b) %) 110 68 200 236
1999's () 1035 3480 3445 5485
(mm)
Osan Common year (b) 120.0 320.0 280.0 140.0
(mm)
(@/(b) %) 86 109 123 392
19995 (@) 100.1 110.7 462.0 4777
(mm)
Ganeneung Common year (b) 120.0 220.0 280.0 220.0
(mm)
(@)/(b) (%) 83 50 165 217
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Fig. 3. Precipitation distribution,
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Table 3. Properties of the river adjacent to the measurement site

. Elevation of Avg. Project water elevation Underground . .
Site X Ground level ) Adjacent rivers
foundation floor river stage (100-year frequency) water level
Paju EL+3.45 EL+12.1 (EL+4.00+a EL+10.8 EL+6.0 Gokryongcheon
EL+1.9
) (#2) EL+10.4 c .
Anyang EL+0.2 FL+12.0 (EL+2.3)+a EL+7.7 EL+5.5 Anyangcheon
(#4)
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Fig. 4. Uplift seepage force change measured by site
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Table 4. Water pressure assessed by conventional design at each site

Water pressure Water pressure
Site (underground water level = surface) by underground water level Investigation period
(kN/m?) (kN/m?)
Paju 86.5 255 July
#2 85.0 36.0 July
Anyang
#4 118.0 55.0 July
Osan 87.0 16.0 April
Gangneung 92.0 32.0 April

Table 5. Maximum and minimum uplift force measured at each site

Max. uplift Min. uplift Max. uplift Min. uplift

Site Point force force Point force force
(kN/m?) (kN/m?) (kN/m®) (kN/m?)

1 57.8 8.9 1 61.4 38.8

2 59.4 12.9 #2 2 60.3 35.8

Paju 3 58.1 11.1 Anyang 3 59.0 35.1

4 56.1 8.8 1 74.1 47.0

5 41.1 10.9 #4 2 74.6 48.5

3 67.8 45.2

1 59.2 2.0 1 13.0 3.2

2 28.7 2.0 2 12.6 3.4

Osan 3 463 2.0 Gangneu 3 105 5.1

4 34.2 2.0 4 - 9.5

5 33.2 2.0 5 15.2 6.6
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Fig. 7. Comparison of the maximum and minimum

uplift force and the hydraulic pressure
evaluated by the existing design method
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