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A study of water chemical sensitivity of strength indices of silty clay

YANG De-huan’, YAN Rong-tao', WEI Chang-fu*?, ZHANG Min!, ZHANG Qin’
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2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: A series of direct shear experiments was performed to investigate the influences of pore fluid concentration on the liquid
limit, plastic index and shear strength of remolded silty clay. The experimental results indicate that the liquid limit decreases with the
increase of pore solution concentration, and the plastic index is similar to that of silt. It is found that the variation of the shear strength
with the concentration depends upon the vertical stress applied. For a low vertical stress, the shear strength decreases slightly as the
concentration increases; for a medium vertical stress, the shear strength first decreases and then increases as the concentration
increases; for a high vertical stress, however, the strength constantly increases as the concentration increases. In addition, the internal
friction angle increases with the pore fluid concentration and approaches toward a stable value, while the cohesion decreases rapidly
in the early stage, and gradually increases again, remaining at a negative values all the time. These features of the soil behavior can be
attributed to the combing effect of electric diffuse double layers, the intergranular stress variation and the void ratio change under
coupled chemical and mechanical interactions. Based on the Terzaghi's effective stress principle, the shear strength parameters of the
tested saturated silty clay are analyzed, suggesting that the osmotic pressure plays an important role in the occurrence of the negative
cohesion of clayey soils.
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Table 1 Basic physical properties of Guilin silty clay
d (mm) | %
1% % .05 05 025 0075 0005 _

0.25 0.075 0.005 0.002

272 165 276 111 15 21 2353 4269 9.85 20.36
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Table 2 Mineral composition of Guilin silty clay

| % 19 51 11 19

3
Table 3 Chemical composition of Guilin silty clay

SIOQ Aleg CaO Na,O Fe,03 K>,O MnO

/% 7860 951 037 0.044 490 0.82 0.072

2.2
[15]
2.2.1
0.5 mm
105 110 12 h
15d
0.01 0.10 0.50 1.00
2.00 mol/L  NaCl
2.2.2
[16]
2
Olson™”!
3d

12%+0.2%



12 3531
3
1.7 g/cm
0.01 g/lcm?
0.1 0.2 3.2
05 10 2.0 4.0 mol/L NaCl 15 d 3.2.1
50 100 200 300 400 kPa 4
NaCl
0.01 mm/min
2 3 3
3 =200 kPa 0 0.5mol/L
1 [6] inlo]
Warkentin
NaCl
0.5 mol/L
4
Table 4 Summary of direct shear test results
28
iy / (mollL)
I kPa 01 02 05 10 20 40
26 | 1 26.82 2523 2505 2451 2367 22.08 23.07
< 50 2 25.73 2475 2478 24.05 2355 20.02 22.95
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22 1 1 1 J
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3 102.79 107.19
a,
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Fig.2 Shear strength curves of silty clay at different
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Fig.5 SEM images of soil structure at different pore
solution concentrations
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Fig.6 Schematic illustration of soil structure change
under chemical impact

Fig.7 Schematic of soil structure on shear plane
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