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Temperature effect on hydro-physical properties of clayey soils

SHAO Yu-xian® %, SHI Bin®, LIU Chun', GU Kai', TANG Chao-sheng"
(1. The School of Earth Sciences and Engineering, Nanjing University, Nanjing 210093, China; 2. National Climate Center, Beijing 100081,

China)

Abstract: Temperature has great influence on the hydro-physical properties of clayey soils, such as Atterberg limits, swelling
and permeability. This temperature effect may be distinct among different types of soils. In order to systematically study the
regularity and mechanism of the effect, this research is conducted to evaluate the adsorbed water content, Atterberg limits,
swelling and permeability through laboratory study in the range of 5°C-50°C, among three common types of clayey soils in
Nanjing with different mineral compositions. The results indicate that the liquid limit reduces, the swelling increases, the
permeability increases with rising temperature, and the temperature effect is fundamentally due to the change of adsorbed water
content. Hydrophilic minerals, which contain large amounts of adsorbed water, play an important role in the temperature effect.
With the increase of hydrophilic minerals, the temperature effect on the liquid limit increases and the effect on the swelling
ratio decreases. The content of the hydrophilic minerals has significant impact on the temperature effect of permeability. The
results of adsorbed water content show that the adsorbed water transports to penetrate water and free water when temperature
rises, and permeability may increase by tenfold. It indicates the laws and mechanism of the temperature effect on three basic
hydro-physical properties of clayey soils, which provides a theoretical basis for assessment and prevention of corresponding
geological hazards

Key words: clayey soils; hydro-physical property; temperature; mechanism
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Table 1 Physical properties of three kinds of clayey soils

R ALARI% » e BRI %
- d R R BN e
N WA - PN 0, 0, Z A 2Kk

wh MR @R G w wek b LR g BT T
S1 13 82.7 16.0 2.70 32.7 21.5 11.2 23.7 64.6 8.5 2.5
S2 11.2 75.3 135 2.71 36.7 22.2 145 61.8 32.1 6.1 0.0
S3 7.7 79.8 125 2.68 46.3 25.3 21.0 87.4 4.3 8.5 0.0
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Fig. 1 Adsorbed bound water content at various temperatures
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Fig. 3 Liquid limit, plastic limit and plasticity indices of soils under various temperatures
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Fig. 6 Permeability of soil samples at various temperatures
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