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ABSTRACT

The high-pass(brand name of Electronic Toll Collection System) utilization trend on the highway continues to grow as 59.4%
(by the end of 2013). In this study, we applied the carbon balance method using a fuel chassis dynamometer with the four
passenger car classes in order to measure the fuel consumption of the car using the expressway tollgate. We experimented 18
driving mode at general tollgate and high-pass tollgate. As a result, in case of entry/exit toll there were 21.0~56.4ml/veh fuel
consumption savings, in case of open toll fuel consumption savings was analyzed as 10.5~28.1ml/veh . In addition, the annual
fuel cost savings by virtue of high-pass was 28.2~57.3 billion won at 70% utilization rate, 32.2~65.5 billion won at 80%,
36.2~73.7 billion won at 90% and 40.3~81.9 billion won at 100%.
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(Table 1) Traffic Volume of Using Hi-Pass

Item 2011 2012 2013
Express
Traffic Volume 3,372,211 | 3,173,878 | 3,416,769
(veh/day)
High-pass
Traffic Volume 1,806,947 | 1,806,507 | 2,028,852
(veh/day)
High-pass 536% | 569% | 59.4%
Utilization
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(Fig. 1> Research Flow Chart
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(Table 3) Scenario of Entering/Passing/Leaving

40kmyh, 60kmyh,

23 A8A 4

40km/h, 60km/h,
143tk

Speed
Ttem Enter Passing Leaving
Speed Speed Speed
Scenario @ 0(13sec)
Scenario 2 0(6sec)
Scenario (3 30km/h
Scenario @ 80y 40km/h SOkm/h
Scenario ® 50km/h
Scenario 60km/h
Scenario (@) 70km/h
Scenario 80km/h
Scenario (© 0(13sec)
Scenario (0 0(6sec)
Scenario @ 60km/h 30km/h _—
Scenario @ 40km/h
Scenario @ 50km/h
Scenario [ 60km/h
Scenario @ 0(13sec)
Scenario (6 Ol 0(6sec) Ol
Scenario (7 30km/h
Scenario (8 40km/h
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(Table 4) Service Time of General Toll Gate

General Toll Gate
Item
Entering Toll | Exit Toll Open Toll
Service Time 6sec 13sec 8sec

* 22 FEEEFZA, EEAAQEY, 20099
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\&,”
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® @/ ®
20
1 |\ I / I I I t(sec)
0 10 20 30 40 50 60 70
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" o [0/
1 | 1 1 1 | 1 ]
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t(sec)
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(Fig. 4) Scenario of Entering/Passing/Leaving
Speed
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(Table 6) Results of Fuel Consumption of

Hi-Pass Toll
(E B) olb} odoia ofz Amat Als 73} Enter |Passing |Leaving | pye] Consumption(m{/veh)
. Scenario | Speed | Speed | Speed
(Table 5) Results of Fuel Consumption of (kb | Gy ) | Mini |Small |Mediun|Large
General Toll
©) 30 563 | 629 | 725 | 78.7
[Entering Fuel Consumption(m{/veh)
& |Service @ 40 53.1 | 59.6 | 67.7 | 74.1
Type |Scenario|Leaving| Time | . . . 50 50.8 | 54.5 | 63.6 | 68.4
Speed | (sec) Mini | Small |Medium| Large ® %0 20
(km/h) 60 435 | 459 | 55.0 | 56.9
@ 13 | 632 | 720 | 851 | 909 e
70 407 | 42.1 | 48.8 | 53.0
@ 80 6 | 621|701 | 831 | 903 &
Sum 1253 | 142.1 | 1682 | 18122 ® 80 35.1 | 351 |39.8 435
Enry/| © | o | 13 | 490 | 557 | 664 | 784 Average 46.6 | 500 | 57.9 | 62.4
Exit | @0 6 486 | 547 | 643 | 769
30 404 | 452 | 538 | 629
Toll Sum 97.6 | 110.4 | 130.7 | 1553 g
® 40 13 | 42.1 | 480 | 615 | 733 ® 6 40 o 38.6 | 422 | 495 | 60.9
© 6 | 4191471 | 92 | 714 B 50 345 369 | 438 | 519
Sum 84.0 | 95.1 | 1207 | 144.7
open|— 80 8 | 624 | 706 | 837 | 905 60 28.1 1303 | 348 | 427
Tofl |— 60 8 | 487 | 550 | 649 | 77.3 Average 354 | 387 | 455 | 54.6
- 40 8 420 | 474 | 99 | 720 @ 30 345 | 369 [ 498 | 579
40 40
® 40 284 | 325 | 432 | 442
Average 315 | 347 | 465 | 51.1

28583+ 1Y94S 80km/h, 60km/h, 40km/h
g g4 FHHA4 FY AL 142.1m
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(Table 7) Fuel Consumption Saving of Hi-Pass

ogAsgal Mzt

ol g

(k9] me/veh)
Entering & Fuel Consumption Saving
Type Leaving
Speed(kmyh)| Mini | Small |Medium| Large
Entry/ 80 32.1 42.1 524 56.4
Exit 60 26.8 33.0 39.7 46.1
Toll 40 210 | 257 | 277 | 425
80 15.8 20.6 25.8 28.1
Open 60 133 | 163 | 194 | 227
Toll
40 10.5 12.7 134 20.9

13.4~25.8mlfvehe] A7} ALEHAG.
HE$seats A9 - AEF &5 40km/h, 60km/h,
80kmyholl W} #Hf4 F3he] A9 42.5~56.4ml/veh
of dsrt ARHAL, AFA 3 A
20.9~28.1mf/vehe] A&7} A7E 3UTh

Mini Small Medium mLarge
= 56.4
‘260 52.4
"—é- 421
740
oo
£
320
]
Zo
80km/h 60km/h 40km/h

Entering & Leaving Speed

(2| 5) m2jAl 77t StojmA cizApal HZH
(Fig. 5> Fuel Consumption Savings of Hi-Pass
at Entry/Exit Toll

Mini Small Medium mLarge
§3D 28.1 .
a3 LR ' 209
g0 133 273
=
£ 10.5
210
]
=
w0

80km/h 60km/h 40km/h

Entering & Leaving Speed

(a8 6) 7H4A] 727te| slolufA oz Amak Mzt
(Fig. 6) Fuel Consumption Savings of Hi-Pass at
Open Toll

(E 8) ofo|ufA QiEAzal MzZh i =3 d|
(Table 8) Comparison with Other Paper
Related Fuel Consumption Saving of Hi-Pass

(k9] mf/veh)
Entering & Fuel Consumption Savings
Type Leaving This Study Lee et al.
Speed(km/h) (Mini) SUV)
Entry 80 32.1 -
E)/(it 60 26.8 313
Toll 40 21.0 -
op 80 15.8 -
en
Toll 60 133 132
40 10.5 -
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_ Uy 365
=RV, 1057 G Toop M
4714,
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(E 9) 20134 slojmjA odzdH|g Mzt
(Table 9) Fuel Cost Saving of Hi-Pass Toll

by 2013
Fuel Cost Savings(million won/yr)
Type | Passenger
80km/h 60km/h 40km/h
Mini 2,624 2,191 1,716
Entry/ | Small 7,890 6,185 4817
Exit | Medium 22,193 16,814 11,732
Toll | Large 7,497 6,128 5,649
Sum 40,204 31,317 23914
Mini 549 462 365
Small 1,640 1,298 1,011
Open [T\ fedium | 4,643 | 3491 2,412
Toll
Large 1,587 1,282 1,180
Sum 8,419 6,533 4,968
Sum 48,624 37,850 28,882

201349 sholsj 2 o] §A 83 ARWE AR
s F4T A3 <x 9>9) 2ol UeEd. 58
A7 A - AE S5 40kmhed - 28994,

A3} <% 10>3 2ol YEeby
E0] 70%Y A% Y - IE &
[e)

o uwe} 282~5734 U] AEH Lol APE A

Ag R Ye Aoz e

(E 10) stojujA o|2Eo] mE HZH|g B
(Table 10) Fuel Cost Saving by Hi-Pass Utiliza-
tion Rate

High-Pass Fuel Cost Savings(million won/yr)
Utlization | """ [ g0kmyh | 60kmyh | 40knyh
Mini 3,739 3,126 2,023
Small 11,231 8,818 5,676
70% Medium 31,626 23,929 13,826
Large 10,705 8,732 6,657
Sum 57,301 44,605 28,182
Mini 4273 | 3572 2312
Small 12,836 10,078 6,487
80% Medium 36,143 27,348 15,801
Large 12,234 9,980 7,608
Sum 65,486 50,978 32,208
Mini 4,807 4,019 2,601
Small 14,440 11,337 7,298
90% Medium | 40,661 30,766 17,776
Large | 13764 | 11227 | 8559
Sum | 73672 | 57349 | 36234
Mini 5,341 4,465 2,890
Small 16,045 12,597 8,109
100% Medium 45,179 34,185 19,751
Large 15,293 12,475 9,510
Sum 81,858 63,722 40,260

100 =TSSR =EN|
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