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Abstract: As global warming continues, extreme climate brings new challenges to the prevention and
control of geological disasters. Moreover, the sand has no cohesive force and loose structure, leading
to a series of engineering geological problems. In the present study, the unconfined compressive
strength of polymer-reinforced sand under different temperature conditions was determined, and the
microstructure of the reinforced sand was studied by scanning electron microscope (SEM). The re-
sults show that the strength and elastic modulus of reinforced sand increased with the content of poly-
mer curing agent at the same temperature. With the increase of temperature, the strength and elastic
modulus of reinforced sand remained an increasing trend, but gradually level off beyond 35 ‘C, espe-

cially for the sand reinforced by 3% and 4% contents of polymer curing agent. Polymer curing agent
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solutions evenly dispersed inside the soil matrix, and network membranes formed between sand parti-

cles as the moisture evaporated during the curing period, connecting the distant sand particles as a

whole; thus, the mechanical behavior of reinforced sand can be greatly improved. In addition, with

the increase of temperature, the strength of reinforced sand was further improved due to the enhance-

ment of inter-particle binding via the contraction of membranes. Good reinforcement effect of polymer

curing agent on the sand was observed even at high temperature. The results from this study can pro-

vide some beneficial knowledge for soil improvement by using polymers in the actual applications, it

can offer a new way for wind-proof and sand-fixing reinforcement in high-temperature areas.

Keywords: polymer curing agent; sand; temperature variation; unconfined compressive strength;

mechanism
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Fig.2 Grain size distribution curve of the sand used in the ex-

periment
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Table 2 Unconfined compressive strength of reinforced

sand with different polymer contents and temper-

atures
SR [f] Ak 0] HE/C PURREL/ SRR/

/% kPa MPa
1 5 104.29 2.57
2 20 207.11 5.22
3 ! 35 398.25 5.56
4 50 491.07 6.18
5 5 183.77 4.62
6 20 362.55 7.08
7 ? 35 541.32 7.69
8 50 834.65 10.93
9 5 456.67 9.07
10 5 20 823.28 11.68
11 35 1929.84 17.13
12 50 1995.53 20.01
13 5 647.50 12.33
14 20 1316.76 13.64
15 y 35 2 075.68 18.60
16 50 2 389.70 20.99
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Fig.5 Elastic moduli of sand reinforced at different polymer

contents and cured at different temperatures
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Fig.4 Stress-strain curves of sand reinforced at different polymer contents and cured at different temperatures
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