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Abstract; Taking red clay as the research object and polyvinyl alcohol as the improved material, the
effects of different polyrinyl alcohol (PVA) concentrations and curing ages on the strength of red clay
were studied by direct shear and non-lateral compressive strength tests, and the microstructure of the
improved soil was observed by scanning electron microscopy. The results show that under the same con-
ditions of each curing age, the cohesion and unconfined compressive strength of red clay increase first
and then decrease with the increase of PVA concentration. The internal friction angle does not show ob-
vious variation with the increase of PVA concentration, but it is greater than the internal friction angle of
red clay. The effect of improving the shear strength and unconfined compressive strength of red clay with
3% PVA is ideal. Microscopic tests show that PVA reacts with soil particles to form a three-dimensional
mesh structure with high elasticity and high strength, which is lapped between pores. The network
structure formed by low concentration of PVA is incomplete and the cohesive force is weak. With the in-
crease of concentration, the network structure is gradually complete, which can effectively limit the

movement of soil particles, so as to improve the shear and compressive strength of soil. However, the
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higher concentration of PVA leads to the increase of the viscosity of the hydrogel, which affects its uni-

form mixing with red clay, which is not conducive to the contact between PVA and soil particles, wea-

kens the connection between the network structure and soil particles, and reduces the cohesion and un-

confined compressive strength.
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Tab. 1 Basic physical properties of red clay

RIREIRF/ TKEE/z W% % Ezl_;ri E’ijﬂﬁ%l&/ AR &K, W
P (g-em™) Eisi (g+cm™) %
26.7 1.71 60. 39 37.07 23.32 1.45 28.36 2.74
&2 PVAWEARSH
Tab. 2 Basic parameters of PVA
WS B/ (MPa - s) W/ % RASE/ % RS/ % GHNaO, Ait/%  pH (A
17-88 21.0~24.5 86.5~88.5 <5.0 <0.4 0.90 5~7
*3 WELFEARK (B1iL: %)
Tab. 3 Chemical constituents of boric acid (unit: %)
H,BO, Pb* Mg*" Ca™ Fe cl S0,* PO,*
=99.8 <0. 000 5 <0.000 5 <0. 002 <0.000 1 <0.000 3 <0. 000 5 <0. 000 5
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Fig. 5 Shear strength versus normal stress relationship curve of red clay under different PVA concentration
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clay under different PVA concentration and curing ages
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