KJCEM 15, 6, 016~025
NOVEMBER 30, 2014

fol
Hi
o2k
I
1=
kn
Hl
[o
0l
>
| >
ne
(1]}

www.kicem.or.kr (pISSN 2005—6095)
http://dx.doi.org/10.6106/KJCEM.2014.15.6.016

24 I

- DATE Y 2E AMS| FA -

Development of Evaluation Factor of Certification System for Korean Green Road
—Focused on Design/Construction Stage of Expressway and National Highway—

Park, Jae—Woo®, Lee, Du-Heon', Koo, Jai-Dong', Noh, Kwan-Sub?

'Construction Management & Economy Research Division, Korea Institute of Construction Technology
*Highway & Transportation Research Division, Korea Institute of Construction Technology

Abstract : Recent national policy agenda of 'Low—Carbon Green Growth' has been implemented as the important vision of
the country. The government has set a target of entering the seven major world powers of Green Nation at 2020, and
five major world powers at 2050, In order to achieve the goal, the reduction of greenhouse gases and the composition of
green land and transportation has been promoted as an important policy. In a construction industry sector, policies and
technologies for reducing greenhouse gas emissions and energy have been actively developed, In the case of developed
countries, research for green road infrastructure has been conducted, which is the basis for certification system of green
highway, This paper benchmarks the policies and cases of developed countries, verifies the applicability in the domestic
road sector, and suggests the introduction of the certification system of green highway,
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Fig. 3. Objectives of Certification system for Korean Green Highway



3. SR SMESOIZAIAY WIIRL E5

3.1 BRY SMERIZAAY 75 W

X

3.1.1 3138 SMET2OIZAAY HI24 B2
=

ol A2}l TR EQIEAIE ofn] ThE FollAE 2}
31 glom), njate] 9w 3 EAolt 4
) 9 Yg@Agel wet kA PR gl 5, TR
QIFAL THE TollA] AL Gl A T mfste]
A7 e ol e, T Aele] g ARlolt 7]
45 TEfslo] 9AT 4 Gl 408 W|ES AY
2 2.40] gick

= ol ] A5 9 sl Mgt 1
SIS Sl 94 QHl 9] A|H50] Ee BAJSY
S AL ARS Be) B9 SAEREA AL
& B7hako] S Sie Akl 71g BEsiot ®
29 73 chaat ek(Fig. 4),

=

o

o
o
)

o
> R

Fig. 4. General Rules of Certification system for Korean Green
Highway

ogfofo} gl

9) B7nte] 124 S Slsh ek BrhAle) |
ofo} ek, ol= 47} Hrpsteleke FriAnt Amy 9)
A o] B7he] A3 shastor sl

3) 2ol olafely] 41%io} Tk, MRS S
2QUZA| B o] 4= lojof st ol3i3t]
44 517] SIS AR ZEERe Testeke 2
o] 3l

4) G AN BB 2 FAEolo} i

5) B2 2UckE o] AFSSHES: B7IAAS TS &
oJfofo} gl

6) Az, AMIER TEER AFER SR T RE
ehe] w20 g9 4= 1A BT BrgaS B

o =2 T AN L= ae] :1
sfjoF gitt,

of,

oot

w
N
ol
H
0k
A
1=
Hn
Hu
e
Ol
>
[>
i
0K
N
Hr
o
rx
0

A A = AR
o A&7 AR HEA, 2 A
Hrraao] 23] 24 4709 Bk
AFE7E8 4 20k 7 EoRd =
7lEee =9 ARIE AR datet
o2 Fopd Aiwolo] =&t

W] B7REoPE B Frate vt Eeh(Fig. 5.

A, SR AA/ 2 AT 2 B2
AR B =22R 7jes S EuE st o, '
iSRS AT E 7 e A8ske Aol

A, Y] AT EEE e HasE B3 A
ek B2, A sk A==, A9t s
=2 50 3y J3xol,

AR, SAARKOAA Mt Adedhs §3 A
o] a4 o), ek TR At 9 o], o]
59 Fao} Fo] S Farol.

YA, S50 HFaEes ERolgARe] e 3 ok

ro,
o\
2
1o 1o
f
25!
ﬂilﬂl
N
b
ofi
S

o
offi rtr

o

2]

=

=
o
[

I
o

15
°
i
il
— ox
_O‘L
;:g ol
o
B

H
]
i
o
of
o,
N
o
o ok
)
U

e
T
=
i

jus)
=
O

= PPN, AsF=HNER 2Fe 5T ovA aed
A2 W52 Rt QlEekE AlEshe Alolth

Green Road Design— Green Traffic System

Pavement Technologies

1. Improvement of Road-User's
1. Reducing Emission of Carbon on Benefit and Safety

Pavement of Highway 2. Improvement of Efficiency of
2. Minimizing Destruction of the Energy by Smart Highway

Environment by Optimal Road Operation

Line Design Technique 3. Providing Infra. for Eco-Friendly
Traffic System

Green Environment Green Resources &

Energy
1. Minimizing Environmental 1. Efficient Use of Resources by
Pollution Recycling
2. Reducing Emission of Pollution 2. Producing and Use of New and
3. Eco-Friendly Highway ) Renewable Energy
4. Highway with Local Community 3. Minimization of Movement of

Resources

Fig. 5. Objective for Evaluation of Four Area
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Table 1. Investigation of Applicability for Introducing Green Road
Certification to domestic road
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Construction Equipment Emissions
Activities CA-5 X @)
Reduction
CA-6 Pavmg‘Emissions o o
Reduction
CA-7 |Water Tracking O O
CA-8 |Contractor Warranty O O
Life Cycle Assessment
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Resources MR—3 |Earthwork Balance O O
MR—4 |Recycled Materials O O
MR-5 |Regional Materials O O
MR—6 |Energy Efficiency O O
PT—1 |Long Life Pavement O O
PT—2 |Permeable Pavement O O
Warm Mix Asphalt
Pavement PT-=3 (WMA) © ©
Technologies | PT—4 |Cool Pavement @] O
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PT—6 Pavement o o

Performance Tracking

Performance | Applicability =R Al 71Z X L rl= ey HO} o
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System
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PR—11 |Educational Outreach O O Domain Improvement Improvement, New, Improvement
- Repair etc.
Environmental _ _
Ew—1 | O O 4 Area
Management System Mandatory(11) +
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Certification System for Korean Green Roads
-Expressway/National Highway

Green Road

Green Resources Green Traffic
& Energy System

Green

Design-Pavement E e —

Technologies

9 Evaluation Factor 14 Evaluatjon Factor 7 Evaluation Factor 6/7 Evaluation Factor

12 Evaluation Index 17 Evaluation Index 11 Evaluation Index 8/10 Evaluation Index

T Sy —"— g r———

Fig. 6. Evaluation Factor of Certification system for Korean Green
Highway
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A UL 7|F0 &2 HA| AlEREE QlE2AL(ehE AAs) Intelligent Transportation 5
g4 035-1_9&1;]_ TS1 Intelligent Transportation Systems (ITS)
T -
Systems (ITS) Electronic Toll Collection )
System
Table 3. Certification System for Korean Green Highway (Draft) TS2 Transit Access Smart Crossraods Operation 4
e e ‘Score TS3 Correspond to Disaster Smart Correspond to Disaster 4
Technology for Highway Technology for Highway
Green Road Design—Pavement Technologies (Common) 754 Intelligent Public
Environmental Review Process | 1 Transportation Operation Express Bus Transfer Facility 1
GT1‘ Eco—Friendly Highway Highway Design Technique for 4 Design/Construction/Operation
Design LCA—based Low Crbon TS5 Greencar Infrastructure of Electricity Charging Points 2
Eco—Friendly Scenic Views 3 for Vehicles
GT2 Quiet Pavement Quiet Pavement 3 TS6 Safety Audit Safety Audit 1
GT3 Long Life Pavement Long Life Pavement 3 Green Traffic System (National Highway)
GT4 Permeable Pavement Permeable Pavement 8 TS1 Intelligent Transportation Intelligent Transportation
GT5 Low Carbon Earth Pavement |Low Carbon Earth Pavement 2 Systems (ITS) Systems (ITS) 2
GT6 Cool Pavement Cool Pavement 3 TS2 Transit Access Smart Crossraods Operation 3
SW LowtCarbon Asphalt Warm Mix Asphalt (WMA) 3 TS3 Correspond to Disaster Smart Correspond to Disaster 5
avemen Technology for Highway Technology for Highway
GT8 Lifecycle Cost Analysis Lifecycle Cost Analysis (LCCA) ] TS4 Pedestrian/Bicycle Road Bicycle Road D)
(LCCA) on Pavement on Pavement Operation
GT9 Life Cycle Assessment (LCA) |Life Cycle Assessment (LCA) 1 TS4 Pedestrian/Bicycle Road Pedestrian Road 2
Green Environment (Common) Operation
GE1 Traffic Emissions Carbon Capture & Storage 4 TS5 Intelligent Public BRT System 1
Reduction (Carbon Capture & Technology of Road Transportation Operation BIS/BMS System 2
Storage of Road) Traffic Emissions Reduction 2 Design/Construction/Operation
Runff Flow Control 3 TS6 Greencar Infrastructure of Electricity Charging Points 1
GE2 Runff Control Runoff Quality 2 for Vehicles
Stormwater Cost Analysis 1 TS7 Safety Audit Safety Audit 1
GE3 Noise Mitigation Noise Mitigation Plan 2 Custom Credits
GE4 Waste Management Waste Management Plan 2 Custom Credits ‘ ‘ 10
GES5 Pollution Prevention Pollution Prevention Plan 2
GE6 Low Impact Development Low Impact Development (LID) P o = —
= =] T L
(LID) Plan B3 59 AGLE Fol e s EER1SA B vl
GE?7 Site Vegetation Site Vegetation 2 Oéoﬂ % ﬂ:rngq_ %L_ %7};{]3?}_1:5 HH?@[}!} %;L_’ %7}71%
GE8 Habitat Restoration Habitat Restoration 2 = _ . -
: - : — < Fig, 133} o] A2 - vtedsto] H7pxte] 7ol =8|
GE9 Ecological Connectivity Ecological Connectivity 2 .
=] 31-Q =] o =]
GE10 Light Pollution Light Pollution P Lolsl &84 4= J=F AATSIATH
GE11 Cultural Outreach Cultural Outreach 2
GE12 Environmental Education Environmental Education 1 5 zis=
GE13 Equipment Emissions Equipment Emissions 5 ==
Reduction Reduction - -
H = A H|wslo] =g JL St
GE14 Water Tracking Water Tracking 2 = A eAREe) vlaste] =4 off et
- a ° 1
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Fig. 13. Proposal of The Manual of Certification System for Korean Green Highway
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This paper is based on the work done under the
Carbon Neutral Road Technologies Development project
of 2011 Construction Technology Innovation Program,
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