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Abstract: The indoor drying-wetting cycle tests of composite clayey soil with different concentrations of
organic polymer were carried out. By recording the change of water content of the sample and obtaining
the characteristic pictures of crack development, the influence of the change of polymer concentration
and the number of drying-wetting cycles on the moisture change and desiccation cracking of clayey soil
was studied. The results show that: (1) the drying and water loss process of clay can be divided into
three stages, and the internal water loss mainly occurs in the constant rate evaporation stage. Because
the elastic membrane formed by the reaction of curing agent and water will block the “hydrophobic
channel” in the soil, the water holding capacity of the soil will be gradually improved with the increase
of the concentration of the polymer, and the time of constant rate evaporation stage was prolonged to
some extent. (2) With the increase of the number of drying-wetting cycles, the cracks on the surface of
the samples will be “healed” in different degrees. However, with the increase of the concentration of
polymer, the soil particles are wrapped and cemented by elastic membrane, and the surface crack mor-
phology of the samples changes little, and the overall stability is improved.
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Fig. 1 Materials of experiment
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Tab.1 Physical parameters of clay for test

bl SRR/ % WR/% BRR/%  SBEEE %
2.71 16. 68 40. 1 17.3 22.8
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Tab. 2 Physical properties of polyurethane curing agent
pH K/ (MPa-s) [WHE & /% BESIE/s
2.71 650~700 1. 18 85 30~1 800
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Fig. 2 Change of moisture content of sample with drying time

0.8

8 % ° CPU =0%

° 3 o Cp, =0.1%
=06, 5 Cpy =02%
2 v Cpy =0.5%
-}g— 041 ° Cpy=1%
)

&
# 02}
0 50 100 150 200
TR [A]/h
(a) BE— IR TIRAGIRZE R T3 2t A i 2%
1.0 }
°N ao ° CPU ZOA)
08 N o CPU =0.1%
o  Cpy=02%
f{) 0.6 7:”' M CPU=O'5%
= o C, =1%
M
® 04}
&
® ool
0.0 & . . . e =
0 20 40 60 80 100 120 140
T [El/h
(b) BB IR TIBIEIF AL R Ak 18] h 2%
0.8 — o
[—e—_ ? Lpy =V
07 . o Cp, =0.1%
~06 & Cpy=02%
505 © Cpy=0.5%
‘@r 04 ° Cpy=1%
ﬁ 03
#® 02
0.1 N
(%) T = & -
0 20 40 60 80 100 120 140

FJRI [R]/h
(¢) BB =R TR AEFA A8 R T 6Tkt W) iy 28
3 28 A R Bt (A1 9 AR 4

Fig. 3 Variation of evaporation rate with drying time
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Fig. 4 Formation and development of cracks in plain soil samples
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Fig.5 Crack development law of samples with different polymer concentrations under drying-wetting cycle
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Fig. 6 Characteristic crack image corresponding to the change of moisture content with drying time in the first drying process
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Fig. 7 Schematic diagram of the influence of polymer solutions with different concentrations on the clayey soil
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