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Geotechnical Characteristics of Prefabricated Vertical Drain System
for Contaminated Soil Remediation

=11 T
Mo . uHE

o T

Shin, Eunchul - Park, Jeongjun

ABSTRACT : The quantity of noxious wastes generated by the growth in industrialization and population in all over the world and
its potential hazards in subsurface environments are becoming increasingly significant. The extraction of the contaminant from the
soil and movement of the water are restricted due to the low permeability and adsorption characteristics of the reclaimed soils.
Incorporated technique with PVDs have been used for dewatering from fine-grained soils for the purpose of ground improvement
by means of soil flushing and soil vapor extraction systems. This paper is to evaluate several key parameters that affected to the
performance of the PVDs specifically with regard to: well resistance of PVD, zone of influence, and smear effects. In the feasibility
of contaminant remediation was evaluated in pilot-scale laboratory experiments. Well resistance is affected on the vertical discharge
capacity of the PVDs under the various vacuum pressures. The discharge capacity increases consistently in areal extents with higher
applied vacuum up to a limiting vacuum pressure. The head values for each piezometer at different vacuum pressures show that the
largest head loss occurs within 14 cm of the PVD. Air flow rates and head losses were measured for the PVD placed in the model
test box and the gas permeability of the silty soils was calculated. Increasing the equivalent diameter results in a decrease in the
calculated gas permeability. It is concluded that the gas permeability determined over the 1,500 to 2,000 cm®/s flow rates are the
most accurate values which yields gas permeability of about 3.152 Darcy.

Keywords : Contaminated soil remediation, Gas permeability, Prefabricated vertical drain system, Soil vapor extraction, Soil
flushing, Radius of influence
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Table 1, Engineering properties of silty soils

Item Quantity
Specific gravity 2.67
Uniform coefficient 2.0
Coeftficient of gradation 0.85
Optimum moisture content (%) 16.4
Max. dry unit weight (kV/m?®) 14.9
Coefficient of permeability (cm/s) 3.61x10™
USCS Classification SM
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Table 3. Gas permeability values for different equivalent well radius
Flow P k, [Darcy]
Rate (at':;z) Atkinson-Eldred Hansbo Fellinius & Castonguay Long & Covo
(em®/ s) R, =138cm R, =1.78cm R, =1.13cm R, =1.62cm
3,333 0.7232 3.2074 2.9649 3.3978 3.0546
2,778 0.7687 3.3129 3.0624 3.5095 3.1551
2,222 0.8083 3.2896 3.0409 3.4849 3.1330
1,945 0.8258 3.2058 2.9634 3.3961 3.0531
1,667 0.8442 3.1083 2.8733 3.2928 2.9602
1,389 0.8665 3.0653 2.8336 3.2473 29193
1,111 0.8848 2.8745 2.6572 3.0452 2.7376
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