IR X|BRAMATHYY|=EE X20& 4% 2021 128 pp. 9 ~ 18 DOI: https://doi.org/10.12814/jkgss.2021.20.4.009
J. Korean Geosynthetics Society Vol.20 No.4 December 2021 pp. 9 ~ 18 ISSN: 2508-2876(Print)  ISSN: 2287-9528(Online)

U HAX(EY JEE AU PP & A+

Assessment of Overconsolidation Ratio by Depth of Soft Ground:
A Case Study in South Korea

o3, B

1

Jong-Young Lee', Jung-Geun Han’*

"Member, Research Professor, Department of Civil and Environmental Engineering, Chung-Ang Univ., 84 Heukseok-Ro, Dongjak-gu, Seou,
06974, Republic of Korea

’Member, Professor, Department of Civil&Environmental Engineering and Intelligent Energy&Industry, Chung-Ang Univ., 84 Heukseok-Ro,
Dongjak-gu, Seoul 06974, Republic of Korea

ABSTRACT

In this study, the overconsolidation ratio (OCR) of soft clay soil was calculated by conducting an indoor physical experiment
and a dynamics test using undisturbed soil samples from a soft clay soil field in South Korea. The OCR by depth was predicted
by comparing the experimental results with the existing empirical equations. Methods using the liquidity index and the existing
empirical equation by the Naval Facilities Engineering Systems Command (NAVFAC) were examined, and the results were
compared with the actual measured values. The method using the liquidity index was found to be suitable for estimating
the rough OCR of the ground. However, the effect of drying was not considered for the ground above the groundwater
level. Therefore, an equation for the correlation equation between the depth and OCR of each region, including the ground
above the groundwater level, was proposed. The proposed equation was applied to the OCR prediction of the adjacent area.
The predicted values in the area composed of clay (CL, CH) were found to be in good agreement with the actual values.
In the region composed of silt (ML), however, the predicted values were not consistent with the actual values. This suggests
that the sedimentation and compositional characteristics, rather than the engineering characteristics of the soil, are important
factors that affect the OCR prediction.
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Table 1. Physical properties on domestic ground
Sortation| Classification |Material passing o o 3
G t/m %
Locations (USCS) a 0,075mm(%) LL(%) PICGe) : w/m) w(%)
unsan@ | CH CL ML 82.6~99.8 25.6~49.7 2.9~347 2.57~275 1.585~1.918 24.2~63 61
oML smt) (96.1) (35.48) (15.13) (2.67) (1.754) (45.63)
cunsan@ | G ML SM 9.2~97.9 30.5~50 6.5~245 2.65~2.71 1.415~2,088 22.5~83.3
e M (54.6) (39.08) (14,0) (2.67) (1.845) (40.104)
West | o @ [OH OL ML SM|  449~997 24556 1.9~29.8 2.64~2.75 1.58~2,07 21.7~76.9
coast N (CER Y (82.58) (38.88) (15,46) 2.71) (1.827) (39.71)
ncheon CH, CL 71.0~99.8 25.3~51.1 11,3~36,1 2.66~2.76 1.34~1.971 28.5~56.9
(cL M (96.4) (36.8) (21.6) (2.7 (1.8) (45.2)
Asan CL, CH, ML 91.8~100 30.6~53.3 9.5~31.9 2.69~2.80 1.614~1.914 23.6~64.1
(cL (91.25) (40.26) (17.98) (271 (1.793) (41.45)
Gimhae CH, CL, MH, ML| 523~997 25~83.6 47~64.9 2.51~2.72 1.56~1,902 26.2~80
(CH cLT) (92.9) (49.8) (25) (2.8) (1.7) (53.6)
Vanasan MHCHMLCL'SM 24.6~100 25,1691 4.7~45 6 25128 1.47~20 26,2~87.9
Southeast ¢ LA (90.35) (47.02) (24.35) (2.683) (1.68) (56.3)
t (CH, cLT)
coasl
Ulsan CH, CL, SC 26,1~99.27 19.4~59 8.4~377 2.62~2.71 1.592~1.975 15.2~65.5
(CH, cLT) (82.8) (39.6) (22.5) 2.7) 1.7 (43.4)
Pohan CH, CL 26,1985 38188 20,7~51.6 2.52~2.67 1.561~1.896 30.2~88.1
91 cH oot (84.8) (55.75) (33.18) (2.616) (1.724) (51.13)
¥ () is average value,
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Table 2. Prediction equations of over consolidation ratio with ground depth in domestic korea

Location Equation R
Incheon OCR=7.6501 x D~ 08558 0.562
Asan OCR=5.5982x D~ 064 0.506
West coast Gunsan—-D OCR= 2.8031 x D~ 09376 0.636
Gunsan—-2 OCR= 5.0821 x D~ 00814 0.588
Gunsan—Q OCR=6.8795 < D~ 7198 0.730
Gimhae OCR=5.0361 x D~ 822 0.590
Yangsan OCR=5.982x D~ 06445 0,566
Southeast coast
Ulsan OCR=12.958 x D~ 08117 0,951
Pohang OCR=16.168 x D~ 1161 0.861
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