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Estimation of Greenhouse Gas Emissions as Highway Design Types
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PURPOSES: This study devotesits energies to estimate greenhouse gas emissions for types of horizontal highway designs.

METHODS: This paper suggested two types of road scenarios, scenario 1 is made by the lack of road design consistency. Beside scenario 1,
scenario 2 ismade by good road design. For comparisons of greenhouse gas emissions, driving simulator was used.

RESULTS: Emission rates of road scenario 1 are 1.4 times higher than scenario 2 in the driving simulator.

CONCLUSIONS: This study may have important implications for contributing to the application of road alignment technology for
reduction of greenhouse gases as quantifying the correlations between greenhouse emissions and various road dignments. Consequently, this
study will help road designers determine which roads are best dternatives in the process of choosing the roads in the future in terms of

environmenta benefits.
Keywords

greenhouses gases, environmental benefits, road alignment condition, driving simulator

Corresponding Author : Lee, Jong Hak, Senior Researcher

Korea Ingtitute for Industrial Research, 173, No. 501, Elysia the
Knowledge Industry Center Building Digital-ro, Geumcheon-gu,
Seoul, 153-801, Korea

Tel : +82.2588.2162 E-mail : jonghack2000@hanmail.net

1. M2
2 wEE9) A 10919 Seiutek A &
Qe B 5 £27) 16%8 AR Qlon AT

=
A HAEHCOr WiEAF Bl Yzstr] 9l =24

AR, =2 T mapeddd Eafofl
ASrS A 2 B AT BRIT A 2o
flo] "=y Az2z(ERRu|EAY £ B

International Journal of Highway Engineering
http:/Avww.ksre.or.kr/

[SSN 1738-7159 (print)

| SSN 2287-3678 (Online)

Received Feb, 3,2014 Revised Feb, 5 2014 Accepted Nov, 7. 2014




A% AT ol olth. S olAsiRAS A4 WiE
A7 B2 7)ge] et A ujulgt Aol
ERgPUEER A4, LR ATE 78
Fxo] W2 LAZIANESS o3 Aol ol T
5 ZRgd W eANE o] 2 ojisikiu|EuL

v, E27)8pE28} ojAlstet Al &Rk Wt

£ TTAAL HIE| w2 ojAsle A RS A
ZO|AGE 71 Ae] Aibs Ted] FEHFAL HEO]
S5E olikstgtauiEFo] A Uer] wiio] of
gt A7 AR m2 A g7 Ao R Ay 4
SR m| A g=olT},

2 A g ro] obd HA| M- sHE) ol thgh
olAtBtet Al &S AT = e Ve 7HHP6}F_X}
Lamm®] AAYHAY B &
2AF A3 Hd2 F A Z?f‘hix} Vss) 7}
HE4E 22449 ko] o dejoln, =3
SEA7F AA doke 9nle 7h 3ol A B
wf ol 71 v Al E g E Aok oujoltt,

2 A W o R ERoAY ofAlstetaul &t
FES A7) SlelAl Al EH OlEE o]-83te] 7|5kt

2 F3E FYSE(Veo)oll WE o AtetR ST
A S

B W R 22

_u

mlo

2. OlEX na
21, 2L7tA A o2

n]=tof| A 7iEet MOVES(Motor Vehicle Emission
Simulator)= "|=EE 2 of|A o] F 2] Tt
2A7HA g g7l e dE=d e MiEE A flske] A
e o)),

XA 79kl MOVESE 78 ateke] s
£ WGk vAE EAo] 7hgsith & nEg vz
-r]i ApFo) &, Z:L'ﬂé?‘ , THBA S
17b2 v Aol 7
T Us 7125 E Al %"ﬂ 2 40| 7hsst
= A= ich MOVES ZE2I3 o] APgus e 214
7F5%, VSP(Vehicle Specific Power) 59 H4E
o] &slo] SYPeE vIY5l= Operation Mode2} 3H
FAE R 0 &2 A AF Q] HA o] 0]-§E]= Link Mode
Link®] Second IDE Fojste] nff 24 &= HAE
Hrgste] vEES AMJsk= Link Drive Schedule
Mode® =¥},

<}

m>~

[e]

oA st UC-Win/Road?e] ECO Eto|H]
2 329 7HFES HarE oA Ad st
ko] HE 9 7|eAt 5& sd5k=t

Rl

Hu
Bl owx orlo iz
N

H1 o

A

Ix
=)

=)
+

o] ZEIHo|A = A2} T3 e of
&) Aa 9 Tz 2 A
&2 UC-Win/Road® ECO E=g}o]H]
gtold] A3t Ak, ITSAT Sol= &

-Win/Road®] ECO Egtol] 2413}
(vl rl-[oll 3 =atold]-[o]5 =atold] &

H
[~ ot

9
1.

o4

>
N
-7

o
K Flo 4

e
fo 32 2 30 rlo

A
&
S|
=

Zg1o1A

SO o
-
Q

ru& r_EL OPO L
ox

o J5} o)
SR AR S H2e LA jET A
A= S A [¢]
o A& AT 4= 9lom, 52 ECO EgtolH 7l
o - .
971ES AAt) Fig. 12 ECO =&told FAstd
o) A12 Lherd Zolct
(e ECOFHI 172y B
TR ECOMT T4 BT T
ECOkH T Tk | TEE i |
Oty JRER () n®
(ITE TR T coPMBtigE) oo
IS TR T b
— RN (i) 4,00
e
N1 B (i) 4.2
0.3 & TR T A7 (R8N P .00
A2 FANERAY P 80,00
0.028 B ORI PO 50.00
o BRI b= 500000
10,058 | Ll ]
e TALAEEE (1 ahe) 11505
S ! Clmamtiedmas
T | N |

Fig. 1 Example of UC-Win/Road and ECO Driving
Optional Screen Made by Japan

KM £(2002)= UC-Win/Road®] ECO Eg}olH)
S AL Hgalo] LATIA AL AHLE= HoLS
AABEAEE, KE7F s A4l
o] A= AH|FY} HlF s AL AAR
ofof W& ZﬁMﬂT Zﬁyﬂﬂ A&HE

A

=4 u’Hoﬂ Fig 7}—‘—E°ﬂ rﬂr% Sk
Ao HJO&EJX]E, %& %w T7bof| 2 2A7EA wiE

o Qe 2E]an, K9] AR Aol A
HjEAeE 19999 dE S A A FAE FrojlBnz
Syt SR A FAE o]AkslerA v E A E F
L3fjoF gteh, 41(2.1)2 FHAIZE| gt 2A7EA v E
S Yerd ZlolthCk €] 2002).

E=K.(0.37T+0.028D0+0.056 Y 5, (v:—v?_,)) (1)
k

130 International Journal of Highway Engineering - Vol.16 No.6



=7F 2 w1, obdE 0

v 2 Al kol A &) L= (m/s)

K, T HIEAIS CO: 0.00231kg—C/7Hs™cc
(19994 273%)

S~
U
N
-
—
(@)
N
ol

d 4= BAY
7} Hﬂgﬂf Aoz #FA4E3]
et VRS HEEE vl 27 HetEe JeR
LERE T,
Ko 2J(2012)= ©et &K m2of 7|51ek4|Ql AH
(*‘:“M)f’ﬂ/ﬂwl RACESL JJr =A7RA HH%O% Rl

oleld 9(2010)= 2UAAF S=2.000%= £
429% 2 A3}sto] Al HHEE 2 23

o2
2 oy

}—‘_,

Pablo Cicero—Fernandez £](1997)= Z=2ofA &
TAAR HlEo] webA 2A7EA wfETo] ofF A WSt
SteEAIE APetanh. APgRHE 199194 GMollA
9= Chevrolet Lumina AFFo| £A47kA &A%
(On-Board Exhaust Emission Measurements)S
HAfsto] o] N& =29 I EZoA ASARE
sk AdAduE AnEd FEAE Ve R
BAYH] FEHAL 3%8] 7S-oll= 24T wiETF

o] o 2uf o)A} F7Fsl AT,
Mohamadreza £(2012)= tj7]& 9] AMA EA o
53171 sk % P (GPS)QP UV\W

;<ﬂ°1(65mph GOmph)ﬁ} S AEEEE 218}
I'O‘C? »9—051'?4 tﬂi o

A CER L

2.3.1. ShU7Zio] MAUEY HIt
Lamm 51987, 1995)2 A %=2}l 85percentile
FYEHE ZpolE Wt AbaLgdt FHAste] Astlal
o] nigo g =29 AWAS Good, Fair, Poor®
RS il

Table 1. Methode of Consistence Valuation
on One Spot of Roads

Classification Methode of Valuation
Good design Vs — V,<10km/h
Fair design 10km/h< Vg — V,<20km/h
Poor design Vis — V,>20km/h

Lamm (1995} B+t ARl 7|Wke s 4 4
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Table 2. Methode of Consistence Valuation
on Two Spot of Roads

Classification Methode of Valuation
Good design A Vi <10km/h

Fair design 10km/h<A V4, <20km/h
Poor design A Vi, >20km/h
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Fig. 2 Concept of Speed Profile
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Table 3. Prediction Speeds of Curves
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Table 4. Prediction Speeds of Tangents
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Fig. 3 Example of Driving Simulator in this Study
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Table 6 Results 1 of Acceleration Section
(Tangent Length; 200m)

Type 1

Section Average| Total Average| Total
I Le[r:n%th Speed |Emissions Le[rrlﬁth Speed | Emissions
[Vaskm/h] | [g/trip] [Vaskm/h] | [g/trip]
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Table 7. Results 2 of Deceleration Section
(Tangent Length; 200m)

Type 1 Type 2

Section Average| Total Average| Total
Le[ﬂﬁth Speed |Emissions Le[Pn%th Speed |Emissions
[Vaskm/h] | [g/trip] [Vaskm/h] | [g/trip]

CCR | 1525 104 328 | 1724 117 52.1

CCR: | 3225 126 181.4 | 2623 123 93.9

TLi 1726 108 28.2 | 1925 119 25.1

Tl | 3424 11 15.6 | 2826 121 17.8

CCR: | 3225 126 181.4 | 2623 123 93.9

CCRs | 3725 101 28,5 | 3324 | 120 58.0

Total | 3,251 - 61 | 3,649 - 77.2

Total | 6,649 - 197 | 5,449 - 1.7
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Table 8. Results 3 of Acceleration Section
(Tangent Length; 600m)

Type 1

Section Average| Total Average| Total
gl Speed |Emissions Lenath Speed | Emissions

[m] ek | To/tripd | ™™ | Veskmyh | [g/trip]

Type 2

CCRs | 3725 101 285 | 3324 | 120 58

TLs | 4323 122 926 | 3923 | 120 58.5

CCR: | 5824 131 163 | 4626 126 81.3

Total | 8,048 - 1211 | 7,247 - 116.5
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Table 9. Results 4 of Deceleration Section
(Tangent Length; 600m)

Type 1 Type 2

Section Average| Total Average| Total
Length | g o ed | Emissions| 69N Speed | Emissions

[m} | sk | [g/trip] | ™™ | Veskevhl | [g/trip]

CCR: | 5824 131 163 | 4626 | 126 81.3

TLs | 6425 116 51.7 | 5224 127 56.9

CCRs | 6724 103 27.7 | 5725 120 49.8

Total | 12,249 - 214.7 | 9,850 - 138.2
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