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Experimental study on soil-water characteristics and micromechanism of
Shanghai soft clay after high temperatures
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(1. School of Environmental and Safety Engineering, Changzhou University, Changzhou 213164, China; 2. State Key Laboratory for

Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The soil-water characteristic curve (SWCC) is the main constitutive relation to reveal the properties of unsaturated
soils. However, few researches on soil-water characteristics of unsaturated soils in high-temperature environment, especially
over 100°C, have been reported. The SWCC of soft clay from Shanghai at high temperature is investigated using the vapor
phase technique. Different temperatures (20°C, 105°C, 150°C and 200°C) are adopted to dry the soft clay for 4 h before testing
the SWCC. In addition, the microstructures of soft clay before and after high temperature are characterized by scanning electron
microscopy (SEM). The results show that the SWCC of soft clay decreases gradually as temperature increases to >100°C.
Similarly, the water-retaining capacity, suction force and intake value of soft clay decrease with the increase of temperature.
These results are mainly attributed to the variation of the microstructure of soft clay according to the SEM results. The number
of pores of soils decreases, while the pore size of a small number of pores increases at high temperature, which accounts for the
variation mechanism of SWCC of soft clay at high temperature. In a word, the change of pore number and pore structure with
the increase of temperature is the fundamental reason for the change of water characteristics of soft clay with the increase of
temperature.

Key words: high-temperature environment; soft clay; soil-water characteristic; microcosmic characteristic
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Table 1 Basic physical properties of mucky clay in Shanghai
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Fig. 1 Test process
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Table 2 Basic physical property parameters of soil samples
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Table 4 Water content of soil samples after suction balance of

saturated salt solutions (%)

ol =
- th  w% pligem?) pdgrem?) S
20C 4 44.48 1.78 1.22 0.99
105°C 4 39.36 1.75 1.28 0.91
150°C 4 5.78 1.65 1.56 0.21
200°C 4 1.47 1.60 1.58 0.05
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Table 3 Saturated salt solutions and their vapor suctions
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Fig. 2 The sample in saturated salt solution for suction balance
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20C 13.25 831 3.76 2.62 1.99 1.68
105°C 12.15  7.63 3.36 230  1.75 1.33
150C 8.15 5.78 2.73 2.02 1.55 1.21
200°C 7.79 5.44 2.49 1.75 1.35 1.07

14

2r —a— 5=4.2 MPa

10k ——5=9.0 MPa
—4— 5=38 MPa

—¥— 5=82 MPa
B —— 5=150 MPa

—x— 5=309 MPa

wl%

N £ =) -]
T

I | T R L1 I L
0 20 40 60 80 100 120 140 160 180 200 220
TIC

3 El—MATEKEMERENEWLES
Fig. 3 The change of moisture content with temperature
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Fig. 4 Soil-water characteristc curves (SWCC)
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Fig. 7 SEM images with a magnification of 3000
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