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Establishment of Design Factors and Procedure for Permeable
Asphalt Pavements Structural Design

ABSTRACT

An extensive effort is actively being made to implement permeable pavement systems in urban or residential areas of South Korea in
order to achieve efficient water circulation system based on low impact development (LID) design concept. This study aims to establish
the design factors and procedure for permeable asphalt pavements structural design. Based on the review of previous studies, the 1993
AASHTO design method is found to be adequate for permeable pavements structural design. In this study, the design program based
on 1993 AASHTO design procedure in conjunction with domestic roadway design standards was developed to accommodate the
characteristics of permeable asphalt pavements. Primary design parameters such as structural layer coefficients of permeable materials
were successfully quantified based on literature reviews and parallel analyses. Comparable design thicknesses were obtained between
the developed permeable pavement design (PPD) program and Korea pavement research program (KPRP) under different levels of
traffic and subgrade load bearing capacity.
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al., 2013; Kim et al., 2015).
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Table 1. a; Values for Permeable Asphalt Pavement Layers (Gulliver,

2015)
Material NAPA Oregon Vermont Hein et al.
(2008) DOT DOT (2013)
M1° 0.4~0.42 0.42 0.41 0.2~0.3
M2 0.3~0.35 0.24 0.33 0.14~0.19
M3™ 0.1~0.14 0.10 0.10 0.06~0.09

“permeable asphalt surface layer
*permeable asphalt base layer
" permeable aggregate subbase layer
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Fig. 1. Relationship between E and a; of Permeable Asphalt
Surface Layer

Table 2. Mix Design of Permeable Asphalt Surface Material (Kim

etal., 2016)
Property Ave. Value

Asphalt content (%) 5.15

Bulk density (g/cm’®) 2.042
Porosity (%) 20.6
Cum. % retained on the 19mm sieve (Ps4) 0.0
Cum. % retained on the 9.5mm sieve (Pss) 35.0
Cum. % retained on the 4.75mm sieve (Ps) 77.0
% passing #200 (P200) 5.0

PG Grade 82-22
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Fig. 2. Master Curve of Permeable Asphalt Surface Material
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Fig. 3. Permeable Asphalt Pavement Structural Design Procedure
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