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Abstract

Impermeable surfaces such as transportation land uses including roads and parking lots accumulate high heavy metals
and particulate matters concentration especially during dry season which worsens the river water quality and distort the
water circulation system during rainfall events. Recently, the government has been promoting policies to install Low
Impact Development (LID) facilities such as permeable pavements or grass blocks in parking lots or pavements. However,
transition of asphalt—paved surfaces to permeable pavement generated asphalt wastes which are detrimental to the
environment and has cost implications due to its removal and disposal. Therefore this study was conducted to provide a
method of constructing a cost—effective permeable pavement to reduce waste generation and cost. In this study,
comparative analysis of the water circulation capacity and economic efficiency of the traditional construction method and
new method proposed in this study through the lab—scale experiment. The proposed method was to make holes in existing
asphalt pavements, layout geotextile fabric and permeable base media such as sand before compaction. After compaction,
layout grass blocks on the compacted base media then layout sand in between each grass blocks before compaction.
Apparently, there was no significant difference between the traditional installation method of permeable pavement and the
proposed method in this study considering surface runoff, infiltrated volume, stored volume, and rainfall-runoff delay
time. The proposed method in this study generated 86% less wastes compared to the traditional installation method and
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has 70% cost reduction considering asphalt removal and disposal. The construction method proposed in this study yielded
similar performance compared to the traditional installation method and water circulation effect, but was proven to be less

complicated and economical.
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Fig. 2. Schematic diagram for cases of pavements.
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Fig. 3. Infiltration ratio curve with pavement types.
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Pl x A=GBV + SV + GV + TBFV + BV + HV  (Eq.5)

HV = HA x H x N (Eq.6)

07| 4], FV(Facility storage volume, m®)&= A|49] F-&
2, CA(Catchment area, m»)E AdWA, H(Height, m)&
A9] Zo], MP(Media porosity)e AAZTZE, GBV
(Grass block Volume, m*)2 #tE2 785, SV(Soil
Volume, mY)E B AF&%F GV(Grass Volume, m’)=
2] 25-85F TBFV(Tree Box Filter Volume, m*)-&
o9 AF7} 21785, BV(Bioretention Volume, m?)-& 21434
F2] A58 HV(Hole Volume, m)& H3d {84
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Table 1. Comparison of Construction Wastes Generation and Costs according different scenarios

Scenario 1(1)

Scenario 2(2)

Descriptions of
scenario

Seet]

lot

Application of LID facility capable of infiltration after | Application of LID facility capable of infiltration with
removal of asphalt used in the construction of parking|drilled holes in the construction of an asphalt used

parking lot

36

Solid wastes (ton) 255
Total costs Total cost = Asphalt waste disposal cost (4,447)+
(1,000Won) Asphalt waste transportation cost (1,763) = 6,210

Total cost = Asphalt waste disposal cost (628)+
Transportation cost(5)+Drilling cost(1,250)= 1,883

(1) Limiting factors for scenario 1: Area =

2,172m? Depth = 0.05m

(2) Limiting factors for scenario 2: Area = 2,172m? Depth = 0.5m, Number of holes = 917, Design Rainfall = 18mm,
Porosity = 0.1 (Sand), 0.2(Gravel), 0.3(Gravel), Hole Diameter = 0.1m, Depth of hole = 0.05m Grass block Dimension = 100cm X 92cm,
Porous Block Dimension = 200cm X 200cm, Tree box filter Dimension = 1Im X Im X 0.8m, Porocity of Tree box filter = 0.35,

Bioretention Depth = 0.5m
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