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Statistical analysis of physical-mechanical properties of
mucky soft soil in the Majishan sea area

ZHOU Wei-bing, ZHENG Hua-wen
( CCCC Third Harbor Consultants Co., Ltd., Shanghai 200032, China )

Abstract: The physico-mechanical indicators of mucky soft soil serve as fundamental parameters for foundation treatment de—
sign, characterized by significant regional specificity, uncertainty, and inter—indicator correlations. Focusing on the deep mucky
soft soil in the Majishan sea area as an independent statistical unit, the variability, correlations, and probability distribution
characteristics of its parameters were systematically analyzed using mathematical statistical methods based on geotechnical test
data. Research results indicate that the mucky soft soil in this area exhibits typical properties including high water content,
large void ratio, high compressibility, and low shear strength. Physical parameters demonstrate lower variability than mechanical
parameters. Linear relationship analysis reveals significant positive correlations between natural water content and both void ra—
tio and compression coefficient, along with strong positive correlation between liquid limit and plasticity index. Cohesion follows
the pattern "¢,,>c.,>¢," with increasing depth, while significant linear relationships exist among various mechanical indicators.
Probability distribution tests confirm that natural water content, natural density, void ratio, liquid limit, plastic limit, permeabili—
ty coefficient, and multiple shear strength indicators all follow normal distribution.
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Table 1 Statistics of physical-mechanical property indicators for mucky soft soil

Eiztan FEARZ & A I3 X ] B u bl o A RH S
KIR IR w 566 37.2%~55.0% 48.2% 3.41% 0.07
KIREIE p 566 1.58~1.81 g/em’ 1.69 glem® 0.04 g/em® 0.02
T pa 566 1.03~1.32 g/cm® 1.14 g/em® 0.05 g/em’ 0.04
RIRFLBILE e 566 1.077~1.666 1.400 0.10 0.07
B S, 566 87%~100% 94% 2.50% 0.03
WRBR w,, 566 35.9%~53.9% 43.5% 2.86% 0.07
SRR w0y 566 18.4%~32.9% 24.4% 2.12% 0.09
IRETE R 1, 566 17.1~23.2 19.1 143 0.07
WS 1, 566 1.01~1.79 125 0.18 0.14
JE45 R EL avio 493 0.73~1.94 MPa™ 1.10 MPa™ 0.19 MPa™ 0.17
FEERE R Eoron 493 1.32~3.07 MPa 2.22 MPa 0.31 MPa 0.14
TEEHBIE R L, 24 1.2x107~4.5x107 cm¥s 2.0x107 em¥s | 0.99x107 ems 0.48
KBS FREL b 24 1.2x107~31.0x107 em?s 5.4x107 em¥s | 8.16x107 cm¥s 1.51
FHI S (RSP ), 270 8.0~20.0 kPa 11.7 kPa 1.71 kPa 0.15
PRI AR (S5 ). 270 8.6°~19.0° 13.4° 2.14° 0.16
BRI (T ), 148 5.0~20.0 kPa 10.6 kPa 3.05 kPa 0.29
RS AR (DT ), 148 1.6°~9.0° 4.6° 1.70° 0.37
BRI (ZHIAR B AHEK ) 6w 40 9~23 kPa 15 kPa 3.75 kPa 0.22
PIEEBE A (A SR HE K ) @, 40 0 0.28° 3.61
TeMBR BT R (R ) g 52 14.5~43.2 kPa 26.6 kPa 10.61 kPa 0.40
TR R (450 ) g, 52 4.1~13.8 kPa 7.8 kPa 2.49 kPa 0.32
RIPE S, 52 1.93~7.13 3.40 1.30 0.36
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Fig.1 Relationship curve between natural water content
and natural void ratio
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Fig. 2 Relationship curve between liquid limit and

plasticity index
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Table 2 Relationships between strength parameters under
different testing methods
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Fig. 4 Relationship between strength parameters under different testing methods
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Table3 Probability distribution model for physical-mechanical property indicators of mucky soft soil
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