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Special feature: Eco-road toward Green Infrastructure
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ABSTRACT: An R&D project, ‘Carbon Neutral Road Technologies Development’, sponsored by the Korean Ministry of
Land, Infrastructure, and Transport was performed and sustainable development is being discussed in relation to global
climate change. A draft of the green highway certification system, the green highway design and construction
technologies for making low carbon eco-friendly roads, and Green Highway Technology Investment Evaluation System
(GTIES) for estimating and managing carbon emissions from roads have been developed from the results of the R&D
project. A scheme for expanding the application of these technologies and building sustainable road systems by
considering the concept of sustainability was proposed in this research.
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Development of Laws/Standards/Regulations
Related to Green Highway & Technology

Realization of Korean Carbon Neutral Green Highway

1. Law, Systems
(Certificate system and
Investment Evaluation
System), and Design
Technologies for Carbon

Development of Green Highway Technology
Investment Evaluation System(GTIES)

Development of Green Highway technologies used in road life-cycle
and carbon capture and conversion technologies

Materials and
Construction
Technologies for
Carbon Neutral Road

Law, System, and
Design Technologies
For Carbon Neutral
Road

-
T

* Green Highway: a road ensuring safe and comfortable mobility

while minimizing the emission of GHGs and pollutants by saving

and efficiently using energy and resources. it includesall ‘green’

oriented functions such as Carbon Neutral Roads, Green

Networks, energy harvesting roads, etc.

Nt ] Development of Carbon Reduction Road Design

Technology based on
LCA(Life Cycle Analysis)

Development of Concrete Materials forthe
Effective Carbon Capture and Sequestration Using
Recycled Industrial Wastes

Development of Ground Improvement Technolgy
for Low-Carbon Road Pavement

2. Materials and Construction
Technologies for Carbon

Neutral Road

ReeN®

Road CO, Absorption Process Using Bio-
Chemical Technology

Improved Pavement Technology to Expand the
Reclaimed Asphalt Usage

Development of Bio-polymer Concrete for
Pavement Materials

Fig. 1. The objective and structure of the Carbon Neutral Road Technologies Research Group.
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Table 1. Evaluation system for the green road of expressway

Evaluation item Evaluation index Score
Green Road Design-Pavement Technologies
Environmental review process 1
GT1 Eco-friendly highway design Highway design technique for LCA-based low carbon 4
Eco-friendly scenic views 3
GT2 Quiet pavement Quiet pavement 3
GT3 Long-life pavement Long-life pavement 3
GT4 Permeable pavement Permeable pavement 3
GT5 Low carbon earth pavement Low carbon earth pavement 2
GT6 Cool pavement Cool pavement 3
GT7 Low carbon asphalt pavement Warm mix asphalt (WMA) 3
GT8 Lifecycle cost analysis (LCCA) on pavement| Lifecycle cost analysis (LCCA) on pavement 1
GT9 Life cycle assessment (LCA) Life cycle assessment (LCA) 1
Green Environment
GE1 Traffic emissions reduction Carbon capture & storage technology of road 4
(carbon capture & storage of road) Traffic emissions reduction 2
Runoff flow control 3
GE2 Runoff control Runoff quality 2
Storm water cost analysis 1
GE3 Noise mitigation Noise mitigation plan 2
GE4 Waste management Waste management plan 2
GES5 Pollution prevention Pollution prevention plan 2
GE6 Low impact development (LID) Low impact development (LID) plan 2
GE7 Site vegetation Site vegetation 2
GE8 Habitat restoration Habitat restoration 2
GE9 Ecological connectivity Ecological connectivity 2
GE10 Light pollution Light pollution 2
GE11 Cultural outreach Cultural outreach 2
GE12 Environmental education Environmental education 1
GE13 Equipment emissions reduction Equipment emissions reduction 2
GE14 Water tracking Water tracking 2
Green Resources & Energy
Asphalt concrete recycling technology 2
RE1 Recycling technology Site recycling plan 1
Road technology using activated industrialization by-product 2
RE2 New and renewable energy Production New and renewable energy production 3
. Energy efficiency 2
RE3 Energy efficiency Natural lighting 5
RE4 Earthwork balance Earthwork balance 1
RE5 Cyclic aggregate Cyclic aggregate 3
RE6 Regional materials Regional materials 3
RE7 Eco-friendly material Eco-friendly material use 2
Green Traffic System
. . Intelligent transportation systems (ITS) 3
TS1 Intelligent transportation systems (ITS) Electronic toll collection system 5
TS2 Transit access Smart crossroads operation 4
Lisgivs:ac;rrespond o disaster technology for Smart correspond to disaster technology for highway 4
TS4 Intelligent public transportation Operation Express bus transfer facility 1
TS5 Green car infrastructure Design/construction/operation of electricity charging Points 2

for Vehicles

TS6 Safety audit

Safety audit
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