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Abstract: The soft marine clay, which is deposited under the marine environment in the north plain of Jiangsu Province, is rich
of montmorillonite mineral and saline pore water. During the post-sedimentary period, the soil suffers the invasion of the
surface and underground freshwater, leading to the alteration and reduction of pore water salinity. Presently, the safety
evaluation is generally based on the in-situ soil strength in the current environment. Hence, this non-consideration of the pore
water salinity alteration may result in insufficient redundancy and potential risk. To clarify the evolution of the
hydro-mechanical behavior of soils due to the alteration of pore water salinity during the operation of the coastal infrastructure,
the impact of pore water salinity and clay mineral on the soil behavior is necessary to be investigated. To simplify the
mineralogical influence, commercial kaolin and bentonite are selected. The physical and mechanical properties of artificial clay
changing with pore water salinities (NaCl solution) are investigated using the Atterberg limits tests, oedometer tests and
tri-axial tests. The results show that the liquid limits, compression index C, and swelling index C; of the artificial clay
containing bentonite decrease with the pore water salinity, and its internal friction angle increases with the pore water salinity.
Meanwhile, the liquid limits, compression index C., swelling index C and consolidated undrained strength of Kaolin are not
affected by the pore water salinity. Finally, based on the test

results, modified Cambridge model and BBM model, an BEWE: FFEAMSEETH (51378117, 41572280, 41807225,
41790443); PR ERFEARHII S P E TR S H (1zujbky-201-8);
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effect represented by the osmotic suction is proposed, and the Wk AR 2017 - 10 - 19
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reliability is verified by the comparison between the calculated and measured data. These results will provide a reference for the

design of coastal engineering.
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Table 1 Initial states of Lianyungang clay and samples in oedometer tests

o . W3 %
) - /0, 0, 0,

B NaCl /% wo/% wi/% e T Tk T
L 0.09~4.9 58~81 51~79  1.52~2.18  0~0.2 703~77.7  22.3~29.5
B20K80 0, 1, 3, 5, 10 621 52 1.74+0.02 1.2 58.8 40.0

K 0, 1, 3, 5, 10 42+1 33 1.08+0.02 0 63.0 37.0
%2 KEREZWRHENRSH
Table 2 Basic properties of samples in large-scale consolidation tests
A NaClKJ%/%  mf%/em  EAi%/em Wwo/% e p /(Mg m™) w/%
B20K80-PreCU-0% 0 13 20 62+1 1.74+0.02 1.57 52
B20K80-PreCU-5% 5 13 20 62+1 1.74+0.02 1.57 52
K-PreCU-0% 0 13 20 42+1 1.08+0.02 1.82 33
K-PreCU-5% 5 13 20 42+1 1.08+0.02 1.82 33
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Fig. 1 Change of liquid and plastic limits of artificial clay with
pore water salinity
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Fig. 5 Mohr’s stress circles and strength envelopes
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