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Triaxial experiment on mechanical properties of remodeled structural marine soft soil
SUN Yindong', ZHANG Heng', LIU Yajun', WU Ke', XU Wenbin', LU Haijun®
(1. School of Civil Engineering, Shandong University, Jinan 250021, China;

2. School of Civil Engineering and Architecture, Wuhan Light Industry University, Wuhan 430023, China)
Abstract: To address the lack of accurate evaluation methods for the mechanical properties of remolded soils
with varying structural levels, this study adopts a combined cement-salt particle modification technique to prepare
artificially structured specimens. Samples with different cement contents (0%, 2%, 3%, 4%, and 5%) are
subjected to consolidated undrained triaxial tests to systematically investigate their stress-strain characteristics and
shear strength evolution laws at different structural levels. The results show that with the increase of cement
content, the peak strength and initial stiffness of the soil are significantly improved. The stress-strain curves
transition from strain-hardening to strain-softening, indicating a shift from plastic to brittle behavior as structure
increases. Peak strength increases linearly with confining pressure, while the initial modulus increases with the
power function of the confining pressure and is linearly related to cement content. Based on the above
experimental results, a comprehensive stress-strain mathematical model is constructed by integrating the Duncan-
Chang model with the exponential softening stage. The model has high fitting accuracy (R’=>0.99) and can
accurately describe the mechanical properties of soil under various conditions. For practical applications, a cement
content of 3% -4% is recommended to balance strength enhancement and brittleness control. This work provides

theoretical support for the constitutive modeling and foundation improvement of structured marine soft soil.
Keywords: marine soft soil; triaxial test; structural characteristics; cement content; stress-strain model;

peak strength
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Tab.1 Basic physical and mechanical properties of soil

W RR/ FRRR/ Pk W WURLZH 1K/ %
% % e 8/% Fki( <0. 002 mm) FHBL(0. 002~0. 020 mm) fRE(0. 02~2. 00 mm)
63. 62 37.37 26.25 2.73 18.8 58.5 22.7
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Fig.1 Compaction curve
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Tab.2 Mixing proportions for soil sample preparation

s TRE S B % K Ue B ik 1%
1 I+ 100 0
2 N 25 % + 98 2
3 N T 2581+ 97 3
4 N TZ5H0 %+ 96 4
5 N T 25861+ 95 5
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Fig. 2 GDS stress-path triaxial system
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Tab.4 Comparison of peak shear stresses

50 kPa [BIEW(E 100 kPa [BIJEIE(E  150kPa [l EI%(E

w5 R RE 1 /kPa i Rz 1 /kPa R 13 /kPa
1 68. 66 117. 86 163. 50
2 99. 26 155.73 206. 02
3 134. 56 187.75 252.59
4 151. 00 212.97 276. 66
5 173.27 241.16 310.35
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Tab.5 Peak shear stresses of remodeled structural marine
soft soil with 0% and 4% cement content
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