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ABSTRACT

In this study, physical property tests and standard consolidation tests were conducted on the marine clay of Busan New
Port and North Port, the middle and lower reaches of the Nakdong River including Gimhae and Yangsan, and Ulsan regions.
The moisture content, a property unrelated to sample disturbance with small individual test errors, was used for regression
analysis with the compression index, virgin compression index, consolidation coefficient, expansion index, and secondary
compression index, among others. Subsequently, the correlation and accuracy were evaluated. Upon analyzing the correlation
between the moisture content, void ratio, and liquid limit commonly used physical properties for calculating compression
indexes, it was confirmed that the liquid limit had the lowest correlation. Through a linear regression analysis of the
consolidation constants using the current moisture content in the natural state, a high correlation was demonstrated.
Relationship equations were then presented to determine settlement and settlement time. This study suggests that moisture
content can be utilized as an alternative for evaluating and calculating consolidation constants when examining ground
settlement in sedimentary clays distributed in the Busan and Gyeongnam regions.
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Table 1. Results of physical property tests and standard consolidation tests on the sediment clay in Busan, Gyeongnam province

Test item Busan New port and Middle and lower Gimhae, Yangsan
North port Nakdong River and Ulsan
Moisture content (%) 26.39 ~ 87.79 25,37 ~ 6332 2890 ~ 9359
Specific gravity 2671 ~ 2714 2654 ~ 2698 2672 ~ 2715
Plastic limit (%) 17.1.0 ~ 33,10 16,26 ~ 31,46 18.41 ~ 4145
Liquid limit (%) 34,35 ~ 7820 26,98 ~ 69,53 35,07 ~ 8320
Plastic index (%) 14,82 ~ 4931 791 ~ 4024 971 ~ 4135
Gravel (%) 0.00 ~ 126 027 ~ 0.45 0.00 ~ 0.8t
Sand (%) 026 ~ 30,78 119 ~ 67.47 040 ~ 6523
Silt (%) 20,06 ~ 56,06 17.89 ~ 6213 13.84 ~ 5919
Clay (%) 33.67 ~ 7593 10.68 ~ 5925 17.01 ~ 77.05
Activity 0,44 ~ 144 0.38 ~ 152 0.48 ~ 131
Wet, unit (kN/m?) 14,72 ~ 19,38 15,89 ~ 19,45 14,48 ~ 1887
Dry. unit (kN/m?) 7.84 ~ 1534 973 ~ 1551 7.49 ~ 1814
Void ratio 0,714 ~ 2383 0695 ~ 1715 0.801 ~ 2560
Compression index 0.159 ~ 1190 0146 ~ 0.854 0176 ~ 1535
Virgin compression index 0182 ~ 1.341 0167 ~ 0,984 0.198 ~ 1.801
Max, secondary compression index 0.004 ~ 0.049 0.002 ~ 0,033 0.004 ~ 0.077
Expansion index 0.020 ~ 0,104 0,020 ~ 0.089 0.024 ~ 0131
Ave, coefficient of consolidation (cm?/sec) 1.91x107 ~ 154%10°° 285X10™ ~ 2,09%107° 1,41x107" ~ 174x107°
Ave. coefficient of permeability (cm/sec) 4.49%X10° ~ 719%x10°® 516X10° ~ 461108 3.14X107° ~ 372x10°®

Table 2. Compression index calculation according to physical properties linear regression and RMSE analysis results

Phvsical properties Busan New port and Middle and lower Gimhae, Yangsan
Y prop North port Nakdong River and Ulsan
Ce = 0.016(w,~15.1) Cc = 0.017(w,=17.7) C. = 0.019(w,—22.8)
Moisture content (%) =0.8228 =0.8336 =0.9396
RMSE = 0,0747 RMSE = 0,0655 RMSE = 0.0876
C. = 0.57(e;0.41) Cc = 0.63(e;0.48) Ce. = 0.71(e50.61)
Void ratio R’ =0.8183 R® =0.8411 R’ =0.9408
RMSE = 0,0721 RMSE = 0,0626 RMSE = 0.0857
C. = 0.014(LL-16,0) C. = 0.015(LL-15.6) Ce = 0,025(LL—26.9)
Liquid limit (%) =0,6373 R* =0.6316 R* =0.6405
RMSE = 0.1186 RMSE = 0,0967 RMSE = 02114
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Table 3. Statistical analysis results of moisture content and compression index

Linear regression analysis equation RMSE Ave, RSE (%)
This study Cc = 0.018(w,— 18.4) 0.0813 12,45
Azzouz et al(1976) Ce = 0.010(w, — 5) 01601 2278
Herrero(1983) Ce = 0.014(w,— 7.549) 0.1062 16.05
Song(1988) Ce = 0.016(w, — 22) 0.1271 31.30
Park and Kim(2019) Ce = 0.017(w, — 17.48) 0.0852 13.84
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Fig. 11. Coefficient of Consolidation correlation analysis
results according to moisture content
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