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This study has its aim to judge both applicability and suitability of recycling of waste soil for the use of farmland amelioration and
low-lying farmland reclamation through growth and development experiment and component analysis. As results of physical
characteristic evaluation on recycling of waste soil, the classification based on unified soil classification system has investigated as SW
and SP affiliation and soil classification has appeared to be a loamy sand. As results of chemical component analysis, pH has appeared
to be 7.0~8.4 which is relatively higher than general soil, however, heavy metal has investigated within the 1 region's standard value of
soil pollution standards. As results of germination experiment, when using it by mixing recycling soil less than 75%, there is no significant
influence on germination, and in the growth and development experiment, when using horticultural bed soil which is mixed with less
than 40% of recycling of waste soil, it has confirmed that there is no significance difference with general soil. In case of farmland, the
growth disorder of recycling of waste soil rate no more than 40% has shown that it has relatively small influences, and in case of using it
by mixing with agricultural soil, it has evaluated to require concrete review of factors which may restrict growth condition including

nutrition and pH.
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Table 1. Physical characteristics of recycled soil(recycled aggregate <15mm)

Test result
Category Method
Standard K corp. M corp. D corp. S corp. N corp.
Maximum measurement(mm) KS F 2502 Below 100 10 13 5 13 10
Modified CBR(Specified tamping) KS F 2320 Above 10 242 22.8 32.8 424 28.9
Smm sift pass efficiency(%) KS F 2502 25~100 78 65 90 65 89
0.08mm sift pass efficiency(%) E: llz iig; 0~25 8.9 15.9 12.2 83 14
Plastic index KS F 2303 Below 10 N.P N.P N.P N.P N.P
Aridity index after tamping(t/m’) KS F 2303 Above 1.5 1.774 7.782 1.807 1.811 1.757
Organic foreign material content(%) KS F 2576 Below 1.0 0.54 0.71 0.47 0.43 0.65
(Source: Korea Construction Association, 2014)
Table 2. Analysis of particle size distribution of recycled soil
Quality Criterion of Particle-size(Good and Bad) Gravel + Sand - Silt - Clay Content(%)
Sand . Group
D10(mm) D30(mm) D60(mm) Cu Cc W/P Gravel Silt
coarse fine
A 0.12 0.51 1.80 15.00 1.20 w 17.29 57.2 223 32 SW
B 0.13 0.52 1.22 9.38 1.70 W 25.10 50.8 20.1 4.0 SW
C 0.14 0.51 1.75 2.50 1.06 w 17.04 58.1 21.6 32 SwW
D 0.15 0.61 2.03 13.53 1.22 w 26.46 52.0 17.9 3.6 SW
E 0.32 0.70 1.11 347 1.38 P 21.04 64.2 13.7 1.0 SP
F 0.50 1.02 1.27 2.54 1.64 P 30.94 60.6 72 1.3 SP
G 0.11 0.31 0.83 7.55 1.05 W 11.63 50.6 335 43 SW
H 0.21 0.52 1.08 5.14 1.19 P 11.06 65.0 22.3 1.7 SP
I 0.17 0.49 1.65 9.71 0.86 P 18.54 55.7 23.7 2.1 SP
J 0.31 0.90 2.71 8.74 0.96 P 25.84 60.3 11.9 2.0 SP
K 0.11 0.38 1.17 10.64 1.12 W 14.84 53.0 28.2 39 SW
3% Gravel > 4.75mm, Coarse sand 4.75~0.425mm, fine sand 0.425~0.175mm, silt 0.075~0.002
In case of sand Cu(uniformity factor) = 6, at the same time Cc(coefficient of curvature) = if 1~3, (W)
Table 3. Chemical characteristics of recycled soil(recycled aggregate <15mm)
BH Cadmium Copper Arsenic Mercury Lead (o' Zinc Nickel
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Areal - 4 150 25 4 200 5 300 100
C‘I):VC;m Area2 - 10 500 50 10 400 15 600 200
Area3 - 60 2000 200 20 700 40 2000 500
A 8.2 0.42 329 4.53 0.12 322 - 2133 17.1
B 74 0.32 60.3 5.23 0.16 36.1 - 198.4 22.0
C 8.3 0.25 29.2 5.05 0.16 333 - 226.6 18.7
D 72 - 26.4 3.83 0.06 233 - 1243 29.5
E 7.2 0.19 232 4.17 0.07 273 - 174.8 134
F 7.0 0.69 30.5 5.95 0.15 60.0 - 245.7 14.1
G 8.1 0.34 36.2 10.44 0.17 33.6 - 167.7 13.6
H 7.9 0.21 212 5.77 - 32.7 - 221.7 134
1 8.4 0.26 29.7 6.03 - 32.0 - 182.3 13.1
J 7.8 0.14 17.6 427 - 18.4 - 127.6 12.0
K 7.8 0.81 48.0 4.07 0.07 63.0 - 381.3 10.9
18 vol. 7, No. 1 (2019)
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Table 4. Result of germination experiment by mixing ratio of recyced soil
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Table 5. Result of white radish growth and development by mixing
ratio of recycled soil

Mixing ratio

0, 0, 0, 0, 0,
(Share of recycled aggregate) 0% | 20% | 50% | 75% | 100%

Oday(cm) 5.5 43 5.7 6.7 6.3

Length 30day(cm) 40 43 36 34 26
Growth stress(%) 0 6.7 12 21 43

Oday(cm) 2.7 2.5 33 3.0 32

Width 30day(cm) 18 17 16 15 16
Growth stress(%) 0 2.0 14 19 14

Mixing ratio White radish Cabbage

Ratio(%) | Avg.(day) Ratio(%) Avg.(day) Table 6. Result of cabbage growth and development by mixing
0% 9% 30 95 33 ratio of recycled soil
10% 96 32 96 32 Mixing ratio
20% 98 34 90 33 (Share of recy%led aggregate) Wo | 20% | 50% | 75% | 100%
25% 93 33 93 3.7 Oday(cm) 4.8 5.0 5.0 4.8 4.8
30% 97 3.1 97 32 Length 30day(cm) 41 39 | 38 | 28 | 26
40% 98 33 96 34 Growth stress(%) 0 6.1 10 36 41
50% 94 34 95 32 Oday(cm) 38 3.7 4.0 3.8 38
75% 71 34 91 32 Width 30day(cm) 21 | 21 | 21 17 | 14
100% 52 4.1 65 35 Growth stress(%) 0 -1.2 -1.2 21 40

=27 2019 32 19
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(gke)
192.6
104.5
83.9
75.5
60.1
579
50.2
46.3

24
22
20~35

pH
7.0
7.0
7.2
7.2
7.5
7.5
7.4
7.3
5.8
6.0
6.0~7.0

F

Paddy soil
Upland soil
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Recycled soil
mixing ratio(%)
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Table 7. Analysis results by mixing ratio of recycled soil
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