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Abstract In this study, the improved performance of sprayed green soil was evaluated by incorporating functional
additives. The optimal mixing ratio of the thickener and super-absorbent polymer, as an additive for moisture supply
to the growth of plants within the range of mixing ratios that gives sufficient strength of green soil, was 5% and
1%, respectively. Using Portland cement as a main binder, the pH of the green soil was 9.1. To solve this alkali
problem, the mixing proportion was improved so that the pH of the green soil was approximately 7.2 by mixing more
than 10% of the chelate resin. The soil conductivity was measured to be 280 ~ 350mS/m under all the mixing
conditions. This satisfied the criterion of less than 1000mS/m on the slope surface. As a result of measuring the soil
hardness of the green soil prepared under the optimal mixing conditions of functional additives, it satisfied the criteria
of 18 ~ 23mm when sprayed under a 1 bar pressure. The rebound rate was less than 15% when spraying green soil
on a 75 % slope, and the hardness of the sprayed green soil was more than 18 mm.
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Table 1. Chemical characteristics of thickener and super
absorbent polymer(%)

Na,0|MgO Si02| P20s| SOs | K20 | CaO | TiO2 [MnO [Fe;05 Cl

thickener | 1.90 | 2.25 46.8 0.284/0.124/0.522 0.239(28.810.314

Super
absorbent

polvmer

4.80(1.20 55.610.310{0.490 4.57 0.343] 16.4 [0.175
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Table 2., Environmental characteristics of chelate resin

pH growth
rate

Turbidity Cro+ Cd Hg Pb

+1.72 on-detectionNon-detectionNon-detectionNon-detection
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Table 3. Mix proportion of binder

SAP?
(%)

pT"
(%)

Hardener
(%)
100 -

95 5

90 10 -

99 - 1

98

90

80 - -

84 5 1

No.

S-1
S-2
S-3
S-4
S-5
S-6
S-7
S-8

" Powder thickener, * Super absorbent polymer, ) Chelate resin
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Table 4, Mix proportion of green soil

Water
(%)

Leaf mold
(%)

Hardener and

No. Functional Additives(%)

Unit weight

(kg/m’) 160
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Hardness{mm)

Compressive strength(MPa)
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