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Fig. 5 Cooling curves of coarse grained soils with fPCM and mPCM
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Table 2 Maximum freezing depth of different samples

Ko EEA KR AZ L2

B2 B RV fem FEL B R ]/
CGS 8.46 43.9
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CGS-M8 7.30 49.8
CGS-M10 4.32 57.8
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Table 3  Final frost heaving rate of each sample

VG iRl VR A1%
CGS 9.30
CGS-F5 6.19
CGS-F8 4.33
CGS-F10 5.35
CGS-M5 8.57
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CGS-M10 0.20
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Experimental study on frost heaving of coarse grained soil mixed with
microencapsulated phase change materials

SUN Binxiang'?, CHEN Jiaji'?,
(1. Yuanpei College, Shaoxing University, Shaoxing 312000, Zhejiang, China; 2. School of Civil Engineering,

PAN lJianguang'?’

Shaoxing University , Shaoxing 312000, Zhejiang, China)

Abstract: Microencapsulated phase change material (PCM) is a material that can affect temperature changes by
transforming its morphology. In order to study the effect of these materials on frost heave of subgrade soils, uni-
directional frost heave tests were carried out on the ordinary coarse-grained soils and microencapsulated PCM
coarse-grained soils mixed with different contents of 5%, 8% and 10%. The results show that compared with the
ordinary coarse-grained soils, the temperature changes of the coarse-grained soil mixed the microencapsulated
PCM can be delayed, and the final temperature of these soils also shows a higher value. Meanwhile, it can af-
fect the development of the soil sample freezing depth and reduce the maximum freezing depth value of microen-
capsulated PCM coarse-grained soils. The water migration ability of coarse-grained soils are weaken, thus result-
ing in reducing the water replenishment amount and the final water content of the soil samples. The incorpora-
tion of microencapsulated PCM can mitigate the development of coarse-grained soil frost heave, and the frost
heave amount and frost heave rate were both reduced to a certain extent. Comparing the frost heave test results of
coarse-grained soil with 5%, 8% and 10% contents of microencapsulated PCM, it was found that the higher mi-
croencapsulated PCM content may show better improvement effects in terms of affecting the temperature, mois-
ture and frost heave of coarse-grained soils. Therefore, the incorporation of microencapsulated PCM into the
foundation soil of high-speed railway in cold regions has certain engineering significance for improving the occur-
rence of subgrade frost heave.

Key words: coarse grained soil; frost heaving test; microencapsulated phase change materials; subgrade frost

heave
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