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ABSTRACT : The coastal area forms various sedimentary layers according to the environmental conditions such as the topography
and geological features of the upper region of the river, ocean currents, and river mouth. Therefore, identifying the characteristics
of the marine clay deposited in the coastal area plays a key role in the investigation of the formation of soft ground. In general,
alluvial grounds are formed by a variety of factors such as changes in topography and natural environment, they have very diverse
qualities depending on the deposited region or sedimentation conditions. The most important thing for the construction of social
infrastructures in soft ground areas is economical and efficient treatment of soft ground. In this study, the author collected data from
diverse laboratory and field tests on five areas in western and southern offshore with relatively high reliability, and then statistically
analyzed them, thereby presenting standard constants for construction design. Correlation between design parameters such as over
consolidation ratio, preconsolidation pressure was analyzed using linear and non-linear regression analyses. Also, proposed distribution
characteristics of design parameters in consideration of each region’s uncertainty through statistical analyses such as normality
verification, outlier removal.
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Number of the data
Test types "
Han Keum Yeongsan Seomjin Nakdong
Physical test 1,879 638 288 1,290 1,217
Uniaxial compression test 1,135 204 116 806 857
Triaxial compression test 993 175 116 684 737
Standard consolidation test 1,101 229 128 829 820
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Table 2, Comparison of physical properties
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Fig. 1. Variation of activities with river site
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Fig. 2. Variation of preconsolidation pressure with depth
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Table 3. Descriptive statistics of original data
Region Items Mean Median SD Variance CV Skewness Kurtosis 93% confidance interval
LL UL
A 1.2334 0.9016 2.6283 6.9081 2.1310 12.5403 179.2614 0.7359 1.9316
Han P, (kPa) 133.6941 133.5568 0.5996 0.3596 0.4398 0.3010 2.6398 89.24052 242.5969
OCR 1.7180 1.6410 0.6076 0.3691 0.3536 0.5050 2.8057 1.3054 2.8170
A 1.1436 0.9300 1.4315 2.0492 1.2518 10.1425 124.4773 0.7590 2.0951
Keum P, (kPa) 103.7347 97.4781 0.6039 0.3647 0.5709 0.5705 2.6612 55.68216 204.5863
OCR 1.7640 1.4300 1.3264 1.7593 0.7519 1.1947 3.7558 0.8150 4.5376
A 0.8385 0.7736 0.3900 0.1521 0.4651 0.7611 3.0253 0.5543 1.5735
Yeongsan P, (kPa) 77.63925 74.53054 0.2921 0.0853 0.3689 0.5960 3.0954 57.17277 134.3511
OCR 1.9701 1.8000 1.0054 1.0108 0.5103 0.9910 3.4039 1.1375 4.1825
A 1.2651 1.2500 0.2412 0.058 0.1907 0.247 -0.233 1.2503 1.2799
Seomjin P, (kPa) 47.76819 39.2266 0.3529 0.1246 0.7245 2.597 11.244 45.50286 50.02372
OCR 1.3180 1.1880 0.8084 0.6536 0.6134 1.804 5.747 1.2221 1.4140
A 1.0107 1.0000 0.1440 0.021 0.1425 0.144 -0.106 1.0018 1.0195
Nakdong P, (kPa) 92.7611 64.23356 0.8841 0.7816 0.9347 2.630 9.863 84.66081 100.8712
OCR 1.0702 0.9600 0.6398 0.4094 0.5978 4.470 37.918 1.0182 1.1223
Table 4. Results of normality tests using Kolmogorov—Smirnov
Han river Han Keum Keum Yeongsan | Yeongsan Seomjin Seomjin Nakdong Nakdong
p.vleue river p-vlue river p.value river p.value river p.value
P, 0.0718 <0.0001 0.075 0.1524 0.1535 <0.0001 0.134 <0.0001 0.182 <0.0001
OCR 0.1631 <0.0001 0.1938 0.0096 0.255 <0.0001 0.118 <0.0001 0.187 <0.0001
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Table 5. Descriptive statistics with outlier filtering

Outlier 95% confidance interval
Region filtering Items Mean Median SD Variance CV Skewness | Kurtosis L UL

U.CS | 53.41682 | 48.10162 0.3365 0.1132 0.6178 2.6221 17.4519 32.36195 111.1682

bf)f}re Pc 138.1855 | 134.7826 0.6924 0.4794 0.4913 1.2979 8.5914 90.22118 | 254.2864

Han OCR 1.8567 1.6530 0.9383 0.8805 0.5054 2.3200 10.4561 1.3300 3.1860
U.CS | 48.62137 | 46.97385 0.2311 0.0534 0.4662 0.4878 2.9024 31.95007 | 91.44701

eg‘t;r Pc 133.6941 | 133.5568 0.5996 0.3596 0.4398 0.3010 2.6398 89.24052 | 242.5969

OCR 1.7180 1.6410 0.6076 0.3691 0.3536 0.5050 2.8057 1.3054 2.8170

U.C.S | 46.36584 | 44.12993 0.2792 0.0780 0.5906 1.1714 5.6740 26.11511 97.84095

beoff;re Pc 104.5781 | 97.87037 0.6163 0.3799 0.5780 0.6343 2.8575 55.89791 | 208.5188

Keum OCR 2.1007 1.5000 1.8990 3.6061 0.9040 1.7431 5.9070 0.8440 5.7638
U.C.S | 43.73766 | 44.12993 0.2331 0.0543 0.5226 0.4133 2.9788 25.59536 | 81.21868

zgt;r Pc 103.7347 | 97.4781 0.6039 0.3647 0.5709 0.5705 2.6612 55.68216 | 204.5863

OCR 1.7640 1.4300 1.3264 1.7593 0.7519 1.1947 3.7558 0.8150 4.5376

U.CS | 41.16832 | 33.98004 0.2675 0.0716 0.6372 2.1401 8.6956 25.15406 | 88.35792

bz)fc;re Pc 86.08277 | 76.00154 0.4669 0.2180 0.5319 2.0942 8.6780 57.79059 175.7842

OCR 2.3695 1.8550 1.6712 2.7928 0.7053 1.6875 5.3670 1.1750 6.3750

Yeongsan ‘ U.CS | 36.4317 | 33.14648 0.1666 0.0278 0.4485 0.6698 3.0049 25.00696 | 65.43978
zgt;r Pc 77.63925 | 74.53054 0.2921 0.0853 0.3689 0.5960 3.0954 57.17277 134.3511

OCR 1.9701 1.8000 1.0054 1.0108 0.5103 0.9910 3.4039 1.1375 4.1825

U.C.S | 5132016 | 450.6156 2.7930 7.8010 0.5337 0.9543 0.5653 485.8607 | 540.5425

bf)f'(;re Pc 47.76819 | 39.2266 0.3529 0.1246 0.7245 2.597 11.244 45.50286 | 50.02372

Seomjin OCR 1.3180 1.1880 0.8084 0.6536 0.6134 1.804 5.747 1.2221 1.4140
’ U.C.S | 503.4342 | 441.7896 2.6272 6.9019 0.5118 0.742 -0.341 477.5839 | 529.2845

egt;r Pc 389.932 | 371.4661 1.2465 1.5540 0.3135 0.440 -0.138 381.106 400.7291

OCR 1.2347 - 0.4712 - 0.3658 0.231 -0.50767 1.1199 1.3494

U.C.S | 501.8161 | 482.4872 2.2848 5.2201 0.4465 1.2342 3.6957 485.6155 | 518.0167

b?)f-(;re Pc 92.7611 64.23356 0.8841 0.7816 0.9347 2.630 9.863 84.66081 100.8712

Nakdong OCR 1.0702 0.9600 0.6398 0.4094 0.5978 4.470 37.918 1.0182 1.1223
U.C.S | 483.4875 | 472.6805 1.9418 3.7707 0.3939 0.388 -0.317 469.5424 | 497.4325

?;r Pc 381.616 371.064 1.1133 1.2390 0.2861 0.369 -0.231 369.1027 | 394.1195

OCR 1.2143 - 0.4703 - 0.3492 0.5070 0.8690 1.1203 1.3082

A2 A7t vk MsAes 22UAE HaidoR 4.1 Zo|-MatiUS0f| st MSS|HEM

oA o Hagre] Aels =4 ok

N Ao 2 QrdEAL uloldlr| Ysle] AFPE| HEA]
2473} Table 59 o] o4 AA F WEAGIE 7 Slilaii i
o ANFgon, BAS 915 box plot B3te] o[4S
25} 99| gro] 0ol 71A Zhadte] Exe)st h i
. AAG 7o AR ol stk
ool 2HsHs A Sl i
Fig. 4, Table 62 EZ=UUAIS(SCT) AAZEE o]AlA]|
= AAT F A oo upE MytU-S(p,)] W}
4. FLPOIF YLFFY YUEEN 2 Aol wel Aaehugo] AA Mo F7lsH o4t
o vepgon, ol A F AR Sk g
Qo Atz SPSSE o|g3te] QruEA el et A = Shelstalt
HEAG R FETER o] Saetglon], 53] Ao
HE 2Rk oaAde S rEsty] fls Asehdstsat 1t 4.2 H|HiHEHIE(YUF)2t M UUS=o| 2t
olu

Table 7-2 B|ujg=ATit ol Aeyeha-gelo] uj( P,/ [q,/2])
o thal BEAEA ATE Ho|il glow, Fig. 5& ¢,/29
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Fig. 4. Relationship between Pc and depth

Table 6. Results of Linear regression analysis about D—Pc

Region Outlier Linear regression equations Coefficient of
& filtering & q determination
H before O.F | P, = 0.03403D + 3.1079 0.240
an
after O.F P, = 7.1974D + 77.81 0.307
before O.F P, = 0.03973D + 2.9227 0.244
Keum
after O.F P, = 6.2468D + 59.45 0.264
before O.F | P. = 0.0555D + 1.7528 0.356
Yeongsan
after O.F P, = 3.9256D + 54.54 0.361
.. before O.F P, = 0.0748D + 6.8984 0.192
Seomjin
after O.F P, = 2.4778D + 18.34 0.444
before O.F | P. = 0.0814D + 5.1109 0.553
Nakdong
after O.F P, = 6.2075D + 6.394 0.746

1.69~4.287, AX73A]S 3.8862~4.0863, Y57dA|S 3.7638~

4.0189= H71=|Qlet. w3t Wt ghS arejohd ulujdry
Tob Ad-SEe) WA= A P, =3205(q,/2), &
AA P, =2971(q,/2), FABAA P, =2483(q,/2), A

AZAS P, =3.9762(q,/2), S53AY P.=3.8914(q, /2
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Table 7. Results of statistical analysis about Pc/[qu/2] after O.F

95% confidance interval

Region Mean Median SD Variance CVv Skewness Kurtosis

LL UL
Han 314.3031 261.3472 3.333 11.11 1.04 12.96 244.9 190.9355 582.2208
Keum 291.3556 223.3955 2.236 5.001 0.7528 2.869 13.88 167.7918 672.9323
Yeongsan 243.4991 218.198 1.215 1.477 0.4895 2.325 10.5 165.7324 420.4111
Seomjin 389.932 371.4661 1.2465 1.5540 0.3135 0.440 -0.138 381.106 400.7291
Nakdong 381.616 371.064 1.1133 1.2390 0.2861 0.369 -0.231 369.1027 394.1195
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Table 8. Results

of statistical analysis about OCR

Outlier 95% confidance interval
Region filtering Depth Mean SD (6\% Range Skewness Kurtosis L UL
before OLF < 5m 2.1970 1.4230 2.0260 0.642~6.486 1.3840 4.3910 1.1050 5.3490
Sm < 1.6910 0.5020 0.2520 0.53~3.20 0.4553 3.2730 1.3650 2.6060
Han < 5m 1.9720 1.0970 1.2030 0.6481~5.22 1.1730 4.2450 1.0590 4.1110
after OF 5m < 1.6540 0.4555 0.2075 0.530~2.655 0.1481 2.7870 1.3600 2.4730
X < 6m 2.7610 2.0400 4.1610 0.209~9.197 1.3800 4.4610 1.3040 7.3440
before O.F 6m < 0.9383 0.7455 0.5557 0.35~3.912 2.7130 11.210 0.4860 1.7520
Keum < 6m 2.2440 1.3440 1.8060 0.209~5.882 1.0800 3.7510 1.1950 5.1710
after O.F 6m < 0.8074 0.4161 0.1731 0.350~ 1.763 1.0560 3.0360 0.4860 1.6680
X < 5m 3.6520 1.9280 3.7160 1.17~ 7.90 0.7620 2.5300 2.2370 7.2300
Yeongsan before O.F 5m < 1.4950 0.5512 0.3039 0.50~ 2.72 0.1448 2.2350 1.0950 2.4110
< 5m 3.5060 1.7840 3.1820 1.17~ 7.50 0.7571 2.6000 2.2300 6.8200
after OF Sm < 1.4950 0.5512 0.3039 0.50~ 2.72 0.1448 2.2350 1.0950 2.4110
< 4m 2.0613 0.9464 0.4591 0.562~6.234 1.518 3.991 1.8405 2.2822
before O.F | 4~16m 1.0988 0.5477 0.4985 0.132~4.141 1.443 5.573 1.0187 1.1789
B 16m < 0.5999 0.2180 0.3634 0.162~0.991 -0.261 -0.461 0.4978 0.7019
Seomjin < 4m 2.0237 0.7994 0.3950 0.802~3.894 0.745 -0.324 1.8345 2.2129
after O.F 4~16m 1.0778 0.4328 0.4016 0.258~2.217 0.245 -0.420 1.0129 1.1428
16m < 0.6025 0.1813 0.3009 0.273~0.874 -0.297 -0.779 0.5123 0.6926
< 4m 1.9257 1.1837 0.6147 0.290~ 8.560 2.815 12.180 1.6606 2.1908
before O.F | 4~22m 0.9573 0.3630 0.3792 0.110~2.850 0.932 3.401 0.9229 0.9917
22m < 0.8132 0.2420 0.2976 0.170~1.520 -0.365 1.069 0.7571 0.8692
Nakdong < 4m 1.8608 0.9052 0.4865 0.580~4.860 1.447 2.044 1.6553 2.0662
after O.F 4~22m 0.9524 03114 0.3270 0.250~2.010 0.349 0.604 0.9224 0.9823
22m < 0.8296 0.1943 0.2342 0.331~1.250 -0.275 -0.041 0.7833 0.8760
Table 9. Comparison of design factors
Representative value
Items Unit Western coast Southern coast
Han Keum Yeongsan Seomjin Nakdong
w, % 32.8416 36.4686 44.4896 82.96 57.61
G, - 2.6898 2.7002 2.6908 2.704 2.708
7 tf/m’ 1.8605 1.7907 1.7767 1.507 1.639
e, - 0.9549 1.1181 1.3258 2.297 1.627
LL % 36.3029 40.0082 48.5698 80.47 63.87
PL % 22.7449 22.5449 22.4981 28.68 26.34
PI % 14.7327 17.8892 25.2389 51.35 37.24
A - 09111 0.9253 0.8176 1.27 1.01
Cc - 0.2484 0.3612 0.5080 1.1100 0.6680
Cs 0.0309 0.0501 0.0577 0.1040 0.0820
1.691(5m>) 2.244(5m>) 3.506(5m>) 2.024(4m>) 1.861(4m>)
OCR - 1.654(5m<) 0.807(5m<) 1.495(5m<) 1.078 0.952
0.603(16m<) 0.830(22m<)
HosHs BAY SNl EH 2 9% 5, @ B
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