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Assessment on Design Applicability of Analysis of the Undrained Shear Strength
in Korea Coastal Marine Clay
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Abstract

This study performed the physical and mechanical experiment on the samples of costal marine clays individually collected in western and southern
regions to identify the characteristics of western and southern costal marine clay. Based on the experiment result, the characteristics of costal marine clay
is identified undrained shear strength. Based on the experiment result on the physical and mechanical characteristics of costal marine clays, the regression
is presented that can analyze the mechanical characteristics of undrained shear strength in costal marine clay of Korea, region of Korea and
western-southern region. The correlation of uniaxial compressive strength and undrained shear strength was suitable for use of western-southern region
correlation equation. The test result of Jeonnam Yeosu area compares with prediction results of previous researchers formula and western-southern
region formula. Prediction results appear highest reliability on the 0.827 of coefficient of determination in the prediction results of the western-southern

region formula.
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Table 1 Classification of soft ground area
Area Representative area Sam, Data Remarks
Gyeonggi Incheon, Gimpo, Siheung 131
Chungnam Taean, Asan, Seosan 46
Western
Jeonbuk Gunsan, Saemangeum 37
Jeonnam West Mouth of yeongsangang, Mokpo 80
Jeonnam south Yeosu, Haenam, Gwangyang 31
- Southern
Gyeongnam Masan, Gimhae, Busan 145
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Fig. 1 Distribution status of soft clay in Korea
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Table 2 Comparison data of Jeonnam Yeosu (Dasan eng, 2014)
Station Depth (m) W, (%) Gs LL (%) Qu (kPa) Su (kPa) uscs
NBH-1 2.0 77.8 2.72 75.3 250 18.5 CH
NBH-2 3.0 73.7 2.7 741 14.0 78 CH
NBH-2 7.0 74.4 2,72 72.5 254 14.9 CH
NBH-2 85 67.7 2.7 70.5 13.3 9.6 CH
NBH-3 5.0 76.5 2.7 77.0 17.8 15.1 CH
NBH-3 9.0 82.8 2,72 85.0 18.9 15.8 CH
NBH-3 13.0 83.5 2.7 84.2 24.6 19.0 CH
NBH-3 17.0 66.8 2.7 70.9 243 19.2 CH
NBH-3 21.0 56.4 2.72 62.8 43.0 29.6 CH
NBH-4 4.0 82.6 2,72 80.5 10.5 9.8 CH
NBH-4 8.0 85.3 272 84.4 26.3 217 CH
NBH-4 13.0 827 272 82.8 33.7 23.2 CH
NBH-4 18.0 7.6 272 7.6 54.0 33.9 CH
NBH—-4 22.0 59.6 2.71 62.6 56.9 23.6 CH
NBH-4 27.0 56.1 2.1 60.7 61.2 27.6 CH
NBH-6 6.0 90.2 272 86.6 14.6 10.2 CH
NBH-6 15.0 62.3 272 62.8 40.8 26.2 CH
NBH-6 24.0 58.9 2.1 60.4 36.0 211 CH
NBH-5 6.8 90.0 2.1 887 17.6 12.9 CH
NBH-5 12.8 785 2.1 80.1 379 17.6 CH
NBH-5 18.8 65.3 272 70.3 418 28.0 CH
NBH-5 248 60.3 2.7 63.5 24.3 17.2 CH
NBH-7 6.7 88.0 2,72 86.6 17.6 1.4 CH
NBH-7 18.7 62.5 2.71 66.9 496 276 CH
NBH-7 24,7 59.0 2.7 65.2 59.6 35.1 CH
NBH-8 7.0 88.6 2.72 84.3 17.9 13.6 CH
NBH-8 16.0 784 2.1 78.0 36.6 18.7 CH
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Fig. 2 Physical properties on the region
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Fig. 3 Properties of unconfined compression strength on the region
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Fig. 4 Properties of undrained shear strength on the region
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Fig. 6 Relationship of unconfined compressive strength and undrained shear strength in Korea

Table 3 Prediction equation of undrained shear strength with soil classification in Korea

Area uscs Prediction equation 72
CL S, =0.7672 - Q0" 0.858
Korea 0.8511
CH 8, =0.9007 - Q' 0.889
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Table 4 Prediction equation of undrained shear strength with soil classification on the region
Area uscs Prediction equation 2
CL S, =3.5756+0.4174 - @, 0.797
Gyeonggi
CH S, =2.7125+0.4366 - Q, 0.905
CL S, =3.6980+0.4595 - @, 0.896
Chungnam
CH S, =2.4442+0.3787 - Q, 0.961
cL S, =3.6457+0.4417 - Q, 0.848
Jeonbuk
CH S, =2.0327+0.4610 - Q, 0.872
CL S, =0.3456 - Q1™ 0.933
Jeonnam West —
CH S, =0.7636 - Q"% 0.880
Jeonnam South CH S, =1.5249 - Q7% 0.934
cL S, =0.7055 - Q9% 0.945
Gyeongnam
CH S, =0.9507 - Q% 0.889
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Fig. 14 Relationship of unconfined compressive strength and undrained shear strength in the southern Korea

Table 5 Prediction equation of undrained shear strength with soil classification in the western and southern Korea

Area uscs Prediction equation 2
CL S, =0.7767 - Q7 0.848
Western "
CH S, =0.7769 - Q"5 0.885
CL S, =0.7055 - Q¥9*% 0.945
Southern
CH S, =1.0819 - Q%! 0.894
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Fig. 15 Relationship of unconfined compressive strength and undrained shear strength in the southern Korea
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