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Experimental Study on Effect of Temperature on Bound Water Adsorption and

Deformation of High Liquid Limit Soil
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(1.Hainan Transportation Engineering Construction Bureau, Haikou, Hainan 570208 , China;2.School of Traffic & Transportation

Engineering, Changsha University of Science & Technology ,Changsha , Hunan 410114 , China)

Abstract: In order to study the effect of temperature change on the bound water content adsorbed by high
liquid limit clay and the deformation law of high liquid limit clay embankment, the high liquid limit clay in
Hainan Province was selected as the primary research object and compared with the low liquid limit sand in
Hunan Province. The effect of temperature on the bound water content adsorbed by high liquid limit clay was
explored through a nuclear magnetic resonance test. In addition, the effect of temperature on the deformation
of high liquid limit clay embankments was analyzed through the consolidation test with a temperature-
controlled consolidometer. The molecular dynamics simulation software was used to reveal the mechanism of
temperature affecting water adsorption by kaolinite from the microscopic level. The results show that when the
temperature rises from 5 °C to 45 °C, the bound water adsorbed by high liquid limit clay decreases by 4.3
percentage points, much greater than that adsorbed by low liquid limit sand (a decrease by 1.4 percentage
points). Under constant temperature and the same load path, the pore ratio of high liquid limit clay changes
significantly with the temperature increase. In contrast, low liquid limit sand is almost unaffected, indicating
that high liquid limit clay is more temperature-sensitive. The rise in temperature under constant pressure can
weaken water adsorption by kaolinite. Under the same heating path, higher pressure indicates more water
adsorbed by kaolinite.
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Figure 1 Changes in bound water content absorbed by soil

samples at different constant temperatures
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Figure 2 Variation of bound water content absorbed by

soil samples with temperature
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Table 2 Temperature-controlled consolidation test plan
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Figure 3 Soil consolidation curve under same pore

ratio conditions
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Table 3 Cell parameters of kaolinite molecular model
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Figure 4 Kaolinite supercell model

4.1.3 BT

F T Sorption B B X =5 WA A 45 I i 45 1 4 TR
W B A AR, 2B SRR R IR BRI R AL 1107,
HI 52X 10°25 F T PR R L J5 5 1078 F T th 115 .
TR R TP % $E Fix pressure £ 5% & ) 5.
42 RBEERRHH
4.2.1  ANTRIIEEE T oy e A 0T 7K A K B

{8 F Materials Studio % 4 # 47 #5451 W Bff /K 43§
N = N Y4 SN N e e - G L IS S NI
JE TS T U A Xk KR W B £ 1 A At 4k
3r J£ 11/kPa
—0—100 —5—200
—5—300 —o—400

—>—500 ——600
—4—700 —*—800

A D I R

g/ C
AEEATERAI KK RHEMBENTNL

Figure 5 Variation of adsorption capacity with

B 5

temperature under different pressures
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