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ABSTRACT

This paper presents the analysis condition of remediation technique of contaminated fine—grained soil and physical properties
of bio—degradable drain for analysis site applicability using bio—degradable drain method. As the result, two kinds of developed
degradable drains (cylindricality shaped and harmonica shaped) are satisfied the Korean Industrial Standard. And the
cylindricality shaped drain has an excellent discharge capacity than that of another one. By the results of laboratory test,
the citric acid is chosen as the washing agent because it has low toxicity, so it is able to minimize harmful influence to
environment. Furthermore the subject contaminants were selected as Cd, Cu and Pb. Based on the field pilot test results,
the most remedial efficiency is the use of reactive material applied in bio—degradable drain method with the process of

injecting the washing agent and extraction of contaminated fluid.
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Fig. 2. Photo of manufactured bio—degradable drains
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Table 1. Physical properties of bio—degradable drain (Cylindricality shaped)

ltem Unit Criteria Method Test condition Test result
Width mm 100£5 KS K 0505 103.0
Thickness mm 3~5 KS K ISO 9863—2 | Applied pressure (2kPa) 5.64
Core Weight g/m 70 over KS K ISO 9864 1.9
Tensile strength kN/width 0.98 over KS K ISO 10319 224
) ) 3 25 over (straight) Confining pressure (300kPa)| 106 (straight)
Discharge capacity om’/sec 15 over (bend) Delit: method Hydraulic gradient :0.5 86 (bend)
. Permeability cm/sec 1107 over Head loss 20mm 23x107°
Filter Tensile strength N 200 over KS K 0743 2358
(non—woven)
Effective opening size um 90 below KS K ISO 12956 Owp 48
Table 2, Physical properties of bio—degradable drain (Harmonica shaped)
ltem Unit Criteria Method Test condition Test result
Width mm 100+5 KS K 0505 101.0
Thickness mm 3~5 KS K ISO 9863—2 | Applied pressure (2kPa) 352
Core Weight g/m 70 over KS K ISO 9864 88.5
Tensile strength kN/width 0,98 over KS K ISO 10319 2.75
' ) 25 over (straight) Confining pressure (300kPa)| 17 (straight)
Disch t ¥ Delft meth
seharge capacily om’/sec 15 over (bend) elft method Hydraulic gradient :0.5 15 (bend)
_ Permeability cm/sec 1107 over Head loss 20mm 27%102
Fiter Tensile strength N 200 over KS K 0743 2181
(non—woven)
Effective opening size um 90 below KS K ISO 12956 Ow 43
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Fig. 3. Degradability of Drains (Cylindricality shaped)
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Table 3. Physical properties of contaminated soils
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Sample (No) e (Ef)ss‘”g P co?wrtZ:?l(C%) (meZ/EE)Og)
Sample 1 10,096 8.1 3.91 41
Sample 2 6.430 83 313 3.1
Sample 3 0.460 72 176 6.5
Sample 4 58,491 78 13.15 20.9

Table 4. Concentration of heavy metal in contaminated soils
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Table 45 EHE v 249 Hx2 Brlsh] stol
2 NRY Fa4 SRS B4 Aol Zne] A
82.49mg/kg~4,101.12mg/kg O 2 B A 7|+
JJ- F9.0H, Pb= 4.54mg/kg~543.67Tmgkg O 2 B

L H7)1&S 23311 Yt Cde EHE~17.23mgkg

mlo
1-' 1

Measured concentration (mg/kg)
Sample

Zn Pb Cd As Ni Cu Cr

1 82.49 5.06 ND ND ND 23,98 6.46
2 410112 552 17.23 0.029 52759 210,338 0.662
3 2,984.68 454 15,55 0.003 398.21 236,486 0.685

4 3,526.67 543,67 9.23 10.4 270,57 1,194.67 ND

Category for cause 600 400 10 50 200 500 15
Category for cleanup 1800 1200 30 150 600 1500 45
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