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Development of New Highway Paradigms to Embody Green Growth
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2000 5285 47,008 578,664.5 11.24 0.91
2002 569.0 47,622 642,748.1 11.95 0.89
2004 587.3 48,039 693,995.5 12.21 0.85
2005 591.1 48,138 723,126.8 12.24 0.82
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2004959 2A7EE HiEES VIS0 E VlE ARy 24AVEE viEEe
WEFEOF YA AHFS 710 R FATNIE oA oHIRS AR
IMF FAl5-§ 232 199838 A3t 20063714 A&H oz Z7}3)
gtom, o|A1ZAAT-2(2007)9] oS5 EH &5 201297142 A& 0
2 ZUVse Ao® Yyehth old ue} 2008 Eol= 118.08 M ThCOeq2]
27127}, 20123500 = 127.879ThCOeqe] 247127 F mER-Fol A
2 Zlog F4Ho] 20041d thH] o 20% A% F7Ishs ASE Uit
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<E 2-4> nSE0} 2472 HIEE F0|
= OlILAX|AH [ZHETOE) HELE(%) AT IAHHEZHEHTHCO.0)
2004 34,615 0.0 105.89
2006 36,527 2.7 111.74
2008 38,600 29 118.08
2010 40,400 2.0 123.59
2012 41,800 1.5 127.87

T 2007 AFE] ] o YA AH 2 YA GAATFH2007) AHE ©]E-

OECD Aol oJapd ¢-2juh= OECD =7} & alei-e 47k wi&
Fo| 7P wEA Frtekal e 7otk 20053 VeSO E OECD =7}
o] T W 2 #EHS 4,067 =C0001H 1990 ThH] 134
7} Z7Fkde ololl Wkl $-glukehs 2005\ 12689 ECO,E wiE3 2o
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=7} 1990(A) 2005(B) B71ZHMCO,) S7t2(BIA
FHtct 129.84 164.66 348 13
o= 1553.78 1947.5 393.7 13
o= 241.11 289.5 484 1.2
3= 49.34 125.73 76.4 25
k=S 68.1 90.45 224 13
=A 132.18 160.43 283 1.2
=9 182.09 186.84 48 1
o|gkz|o} 111.52 141.19 29.7 13
A9l 79.09 145.36 66.3 1.8
o= 143.84 172.6 28.8 1.2
OECD 3118.22 4066.56 948.3 13
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247k TR S-S ATEE, COF 59.68UThCO.q O 2 T F-E
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<E 2-6> ERIE(AP7IR)E0le] 2AI7IA HIE2KH2004H)

A =] CO; CH, N.O %§7|'ﬁ Ij|%
TH| METE | 9% | ioncoeq) | (#2hC0eq) | (H9HCOR0) | (H9HCOR0) | (%)
ke 10.00 0.06 0.25 10.32 169

A% LPG 0.97 0.02 0.00 0.99 1.6

29 10.97 0.08 0.25 11.31 185

= 2ew 9.40 0.06 0.24 9.70 15.9
=3 LPG 0.99 0.02 0.00 1.01 L7

= 2 10.39 0.08 0.24 10.71 17.5
e 3.61 0.02 0.09 3.72 6.1

o LPG 0.28 0.01 0.00 0.29 0.5

2 3.89 0.03 0.09 401 6.6

2 25.26 0.19 0.58 26.03 4.6
LSRN &7 8.18 0.01 0.13 8.32 13.6
RV, SWV) LPG 1.79 0.04 0.00 1.82 3.0
2 9.97 0.05 0.14 10.15 16.6

e 3.93 0.00 0.06 4.00 6.5

2 | 1501 ol6} | LPG 2.16 0.04 0.00 2.21 3.6
A 6.09 0.05 0.07 621 10.2
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2601 O|&H | AR 0.42 0.00 0.01 0.42 0.7
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gy | H2 LPG 2.95 0.06 0.00 3.01 12.2
AL siap LPG 2,51 0.05 0.00 2.56 10.4
2 5.45 0.11 0.01 5.57 22,6

Al ze 1.49 0.00 0.02 1.51 6.1
4w 3.49 0.00 0.06 3.55 14.4

W | A | EAZE 0.40 0.00 0.00 041 17
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H1E E=2AAMES S8t SML{X] AHA 2 8l=2

St AllM AFARC] T & A &BIFe 166%7F =24 &R
a1, T2 o3 oiistets wiEEe I7HAl A3 wiEEe] 16.1%9)

ges w3 =2 £9S 9 Be Aglo] AHT Y oA
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g gttt olHdt EEFA B E2AES 53 HYlY 1
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sekzaoln, 11,6009 7F7ol 19 Fok jZSh] St olilgekag %

<E 5-1> E20jMe] izt HEAIZER 1712 WSS

Ci7|2¢=2 HiE2kton)
o PN =S R
= (GWH) AEE ELMSZ o] O|MBIES
(SOx) (NOx) (CO,)
=) 351 143.91 207.09 6.32 241,489.07
= 143 58.57 84.28 2.57 98,281.50
A 494 202.48 291.37 8.89 339,770.56
<E 52> HAIZ0| MIE 0]AHsIErA: HESE Hlw
HiE2k ot
e OIA}Q}(ETF(;;\I)HHREt = Azlof| ofst IZIRISAL FEHO|| ofst
=715 ha)* HHES2H %)™ QIZHHEEF (71
=it 241,489.07 3,081 0.33 8,270
= 98,281.50 13,463 0.13 3,366
A 339,770.56 46,544 0.46 11,636

Z w2 A 1Y o]AkslEks F2= JPsek 7 3B
w83 107} A7 wl S o]akslekA: 7.3 E1d
wer, Quizel 17)qte] A7) wiE olalalela: 1.83E/d
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<E 53> M| 23t O|AEEIL B4

HET hag O|MBIEISTRKTRL OJMBIEI: =, 1CO/ha)

- EER 30 40 50 60 70 80
LR[HALIF 7.40 7.91 8.11 7.97 7.83 7.54 7.11
SEXULLIF 5.83 8.54 8.54 7.54 6.69 5.83 5.12

JhpF 8.64 9.67 9.82 9.53 9.25 8.82 8.54
Ses 11.32 1117 10.43 9.68 8.94 8.34 7.74
27 [CaHF 8.25 8.97 9.41 9.41 9.41 9.41 9.12
e 7.56 7.32 7.08 695 6.83 6.83 6.71
Ala|Lp 1148 12.09 11.88 11.08 10.07 9.27 8.46
AL 15.52 13.68 12.25 10.83 9.80 8.99 8.17
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<38 5-1> U3 0|2 EHS0ILIX] MWARAR|(FE

1. top mounted soni o | 2- shingles B |

IT I'ea g Eola |

|3. 0-W vertical | 8. N-5 vertical bitacial = |

..I..‘= 11;,.5_ | 1= 1;;4. l
| 5. horizontal _ll_ﬂnﬂnii.&ﬁ.i.mthl '.'J,;r;

g e ] B ke

Z2]: Dorothy Remmer, Jose Rocha (2005), Photovoltaic Noise Barrier-Canada
<TB 52> Cietst wAle] WM 01 ENO|LIR] Aat
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<38 5-3> IKER IC FXI0 AX| kst EHL0ILAX] MAAIA

<38 5-4> E2 FRAI0 AL27FSE EfS0LAX] WAAlA



5% SMME FEg 2t EREUE R MY g9
<E 5-4> fEe| W34 & EH0ILAX] Mok AL
= =2y g2 TEAP H|
Solarpark
2.65 MW 200
Aschaffenburg, A3 ° g
499 kW Special ceramics for back
A92 200
92 motorway 475 MWh 3 side used.
100 kW
A6 1
motorway 0 999
40 kw
=2l AG20 motorway 50 MWh 1995
A31 mot 3 kW 2003
m a
oromay 32 MWh
A23 motorway 30 kW 1992
A96
Miinch . Lind 30 kv 1997
{inchen-Lindau 25 MWh
motorway
El=E A9 motorway 216 kw 1998 -
Austria, A2 motorway near 101 kW 001
Gleisdorf Graz 80 MWh
AA Hzo] W
Al3 motorway 100 kW 1989 S8 B)oFAAL
A2 motorway 100 kW 1995
PN Al motorway 80 kW 2001
123 kW md 100E9] CO,
Gothard motorway 130 MWh 2007 Zek 7457}
First bifacial photovoltaic
Al motorway 10 kW 1997 . .
noise barrier.
A21,
ZEA Lens-Calais 63 kW 1999
motorway
H=g2t= A27 motorway 55 kW 1995
Al motorway near
AEF|0} 40 kW 1992
Salzburg
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St B el AR ALt e ARG A9 A7F <F 1,253GWh o)) ool
UA] Aito] 7FsE Aoz BAHRIT o A7t EEARE HEQl 498GWh
o] 2u)] oPdo FFsh= A Folt) o] MF-Hoz HshH, F 980km2]
WIS E R IS B3 97k 253GWh Ao Al 7ks3ka, 3009 7i
TETZ IC RS B A7 1,000GWh HAEAPMo] 753 2 Aeg &
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<E 55> WSOl I3t ESUILIR] MM THsE

S g2 TEHMARE | E2AQME T2 AN CO, MZiEk
= 20](km) (GWhykm) (MWh) SEE(%) =)
e~ 741 191.18 351,002 54.47 185,186
= 239 61.66 142,851 43.17 146,762
A 980 253 493,853 51.20 174,071

F ol 23 Bl Al Atk AUtk A7AR A-8258MWh/km A2,

<E 5-6> IEEE ICCT2| E2FFXINIM2| EfL0ILAX] Wit 1SS

og | ICUCT | ZEMNE | seieds | ceM aeME | CO, A2
i % (@Whykm) (MWh) EEE(%) =
se=2 316 1,009.23 351,002 287,53 694,608

T AEER IC B JCTe] E2/-FA00 23 Bl A Ak Mg 43}
A A7A ARSI AAE: 25, B SetEE 1277.50MWh/YR)

SEAES B3 BRE A7 oA A =g os vE S
Stk olEd HAAYE EEANAN BeF APoE FFAY, w24
A7 oA A ZHIAE QAT 4TS T 5 YA Bk E
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ZUNZ 4 9ok T e, ERA8S Ea waE A R 5o
A7 w2 FA D A9 3FPeRA E2ate e Fua
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i = 2t
<38 5-7> EYE=WUS S UE MRAY

= = 4% (km) EEOIZ (km) ERE(%)
A 103,019 80,643 783
ey TES| ST FT 3,368 3,368 100.0
e TEN T A 13,832 13,467 97.4
=11
AT A7 (2,320) (2,274) 98.0)
Ey }\]x]-/
= n = 27170
SHAIZ/ZANZ oA 18,109 17,999 99.4
Rz XA} 18,174 14,652 80.6
FREREE) | A7 A (3,689) (3,049) (82.7)
A= A% 25,397 17,150 675
== T 24,139 14,007 58.0
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ntermodal Transit Center would bring bus, car and proposed light-
rail transportation to a central riverfront location: The $18 million center calls
for elevating Second Street, with cars and light rail moving on top. Buses would
be able to deliver and pick up passengers on the lower level.

Mational Underground
Railroad Freedom Center
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Abstract

Development of New Highway Paradigms to Embody Green Growth

Dongmin Lee, Jeongbok Yu, and Jinyun Yeon

As greenhouse gases and concern about energy crises, global
warming and energy efficiency have become issue in the world,
transportation area. transport sector produced about 20% of total
greenhouse gases produced in Korea, and road transport sector
produced almost 80% of greenhouse gases produced by transport
sector (about 16% of total greenhouse gases produced in Korea).
With these green house gases and inefficient energy use in road,
destruction of the natural environment by road construction has made

the road a major obstacle to Green Growth.

However, roles of road for mobility of passenger and goods
economic growth cannot be overlooked. Also, if the paradigm and
roles of road are changed, a road can Green Growth. Therefore seven
innovative changes of roads and polices are suggested in this study to

accomplish a new paradigm and role road in a period of Green.
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The first is to generate ‘Green Energy’ through roads. The road is
an open space to be used for many useful purposes such as
generation of ‘Green Energy.” Through the implementation of
photovoltaic transportation devices such as photovoltaic noise barrier
and area, it was estimated 1,253GWh/yr on way and national
highways, which is twice the amount of electricity used those roads.
The second is to use rainfall on the road surface. The area of paved
roads is one percentage of entire land of Korea and 1330 million
water, which is amount of water used by Korea for months, can be
produced through th area. The third is to use highway as one of the
routes for the new, more efficient electronic power and
communication network grid. Those grids using highway network
would be available for battery-powered electr vehicle and provide

electronic power to resident and commercial area nearby highways.
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