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Effect of EPS particle content on permeability of mixed soil
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Abstract: In order to study the effect of EPS particle content on the permeability coefficient of mixed
soil, the permeability coefficient of the mixed soil of Heyuan quartz sand, Fujian standard sand, and
EPS particles were measured with a normal water head permeameter at six kinds of blending amounts:
0, 0.2%, 0.4%, 0.6%, 0.8% and 1% . To obtain a more accurate particle size distribution and aver-
age particle size of mixed soil, image processing methods and average particle size calculation meth-
ods are proposed. Based on the Coson-Carmen permeability formula, the relationship between the di-
mensionless parameters C, and EPS particle content are fitted. Based on Poiseuille's law, a physical
model of infiltration is established. The research results show that the EPS particles in the mixed soil
have little effect on the heterogeneity coefficient and curvature coefficient of the mixed soil; as the
EPS particle content increases, the density and porosity of the mixed soil decrease; the shape of the
particles has a significant effect on the porosity; the permeability coefficient of the mixed soil changes
quadratically with the increase of the EPS particle content. The permeability of the Heyuan quartz sand

mixed soil is higher than that of the Fujian standard sand mixed soil. Due to the different particle
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forms, the head loss will also be produced differently, the superposition coefficient is introduced to de-

scribe this part of loss. It is confirmed by fitting that the superposition coefficient and the content of

EPS particles change linearly.

Key words: light-weight soil; EPS weight fraction; permeability; Cozeny-Karman equation; super-

position coefficient
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Table 1  Basic physical properties of sand and EPS particles

30y A%/ mm B (grem™)
e AR LD 0.20~1.2 2.55
WA RS 0.20~1.8 2.46
EPS fiit: 4.0~6.0 0.0158
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Table 2 EPS particle volume ratio, relative density and porosity ratio of mixed soil

FrifERh P
EPS JURE i 5 7 43 /%

EPSPUR (AR E 43 /% AT EEG,  fLBRE EPSHURIAFIE 43 t/% AN G,  fLERH
0 0 1.26 1.03 0 1.19 1. 14
0.2 24. 36 1.08 0.79 24. 04 1.03 0. 88
0.4 39. 14 1.00 0.56 39.90 0.88 0.75
0.6 49.50 0. 86 0.50 49.26 0.77 0.70
0.8 56. 62 0.76 0.48 56.61 0.70 0.59
1.0 62.50 0.67 0. 47 64.33 0. 67 0.52
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Fig. 10  Abstract schematic diagram of soil infiltration channels
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