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ABSTRACT

PURPOSES : Expressways experience chronic and recurring congestion, especially during weekends and holidays, because of the
increased demands for leisure-related travel. The alternatives to solve chronic and recurring congestion may be three-fold: (1) physical
expansion of expressway capacities, (2) road pricing, and (3) temporal and spatial distribution of traffic demands. Among these, the third
alternative may be the most cost-effective method for the Korea Expressway Corporation (KEC) that can be achieved by using the existing
ITS infrastructure.

METHODS : KEC initiated a pilot study in which the traffic on congested expressways was managed by providing traffic condition
information (i.e., travel times) of neighboring national highways for taking detours via variable message signs (VMS). This study aimed to
estimate the detour rate, and the two pilot studies on Seohaean and Yeongdong expressways yielded many benefits.

RESULTS : It was revealed that the total length of congestion segments decreased by 7.8 km, and the average travel speed increased by 5.3
km/h.

CONCLUSIONS : Based on these findings, it was concluded that the propagation of detour information via VMSs during congestion hours
can help reduce congestion on expressways and increase the benefits of the entire network.
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Fig. 1 Sections on Yeongdong Expressway for the
National Highway Detour Information Provision
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Table 1. Status of National Highway Detour Information Provision (cases of weekends)

Direction Status of traffic congestion on test sites i VMS message Travel times
Dates Detour sections . )
(To) Congested hours|  Congested sections  |Lengths display times Expressway |Detour roads
. . A - 15:38~16:02 | 60 min. 43 min,
2013.12.08,(Sun.)| Incheon | 15:00~19:00 Yeoju IC~Icheon IC  |14.9km [Munmak IC—Icheon IC TA7~T07 58 min. 47 min,
2014.01.11.(Sat) (Gangneung|  9:00~16:00 Yeoju IC~Munmak IC |19.9km | Yeoju IC—Munmak IC | 10:30~13:00 | 53 min. 24 min,
2014.01.18(Sat)) |(Gangneung|  9:00~15:00 Yeoju IC~Munmak IC |19.9km | Yeoju IC—Munmak IC | 9:15~14:18 45 min, 22 min,
13:00~14:00 Munmak IC~Yeoju 19.9km . AL . )
2014,02.16(Sun.)| Incheon 15:00~19:00 Yeolu IC~Yeoju JC 82Kk Munmak IC—Yeoju IC | 13:35~14:00 | 41 min, 23 min.
8:00~14:00 |Deokpyeong IC~Icheon IC| 13.1km e A ) )
2014.03.01(Sat.) |Gangneung 9:00~15:00 Yeoju IC~Munmak IC | 19.9km Yeoju IC—=Munmak IC | 12:00~14:00 | 53 min. 24 min.
2014.03.23(Sun.)| Incheon 15:00~19:00 Yeoju IC~Icheon IC | 14.9km [Munmak IC—Icheon IC| 16:15~17:00 | 60 min. 43 min.
) . Dangjin IC~ . . . ) )
2014.03.30(Sun)|  Seoul 15:00~20:00 26.4km| Dangjin IC—Baran IC | 16:00~19:00 | 65 min. 50 min.
West Pyeongtaek JC
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Table 2. Estimates of Detour Vehicles

Exit traffic Detour Hi—Pass | Estimates of
Hours volumes at | vehicles using | usage detour

Yeoju IC Hi—Pass rate vehicles

(vehicles) (vehicles) (%) (vehicles)
09~10 845 152 276
10~11 949 248 451
1~12 1,033 273 55 496
12~13 1,225 283 515
13~14 1,133 250 455
14~15 1,068 80 145
Sum 6,253 1,286 - 2,338

100 Infernational Journal of Highway Engineering - Vol.17 No.6



oy
o
i oy
o

Ef2 S=93HEE Al A
o]l ti3t 3188 Table 33 2t} A HH 749
% 20144 1 2901 14.9%, Aafotas;

£ 2E 20144 39 30¢ O.IS%E L}E}‘;b:}_
BAZATE BR, VMS RESI AR AT A 35

=

&Eg7} TE]EE *3&o] # Yehs v A5
tusEas wAh ujEjg Ao yepyth 1 olf
0 B‘M—t— L E 2oL b Al el FE| Aol
o] AFel7k 3kmoll =ASRAIE Mqtirg o} A4
20.5km2] 9#F z}ol7} ZABI} H|E TEEZ VMS
oA == 3] Al9] FHAIREe] Fria &t 1A
T A RS SHA] of= S/do] vEhtaL Sl S|
kA WA Ao %xdx}g ﬂé:—EF:?J 7@?] | o3l A]

=G UA w8171 Uﬂ—Er | 10% l 7P Qg& ]
olal Qlth. & A AREA N = BV FE
717kl $-3180] w2 A9 deAlS 1‘41 Jos #4
stom, Aol B¢ FEf-3lEo] wol A9lst
Ak,

B oA 2 FALS] DSRCH 0B 9} w=

VDS Hlo|ElE o]&3ate] 2014 19 18Y YEi&E
2 OR[C~ETHC F7H) VMS ZEL3 AR &2
2,338t 9] A}eFe] =932 At avEAS 33Tt

23ERS o8RO RH ETAYY oIFICet YT
Aol £oce nERS AUEGESAR ulAa)
W} u|wake] A thg 19t g,

Traffic Volume
(vehicles)

1,500
No detour informationon VMS
1,200 4

[l Detourinformation on VMS

S00
L N - II‘ “
0 4K u T r,IVI,I,lI‘

12345678 9 101112131415161718192021222324

(hours)

Fig. 7 Comparison of Exiting Vehicles on Yeoju IC

Traffic Volume
(vehicles)

1,500 -

No detour information on VMS

1,200 -
. Detour information on VMS

2 T “”I | UJ L1l

1234567 89101112131415161718192021222324

Fig. 8 Comparison of Entering Vehicles on Munmak IC

19 18Y9 oFICY ME W
x%ﬂ iz/\]ﬁo] 9;\] 15_r
A AL tfn] 2pgFo] SRR Hgs
T HAe VMSO ARE Q146 g RS 93

Table 3. Sections for Effectiveness Analysis

Hohday . . . Detour Infor, Traffic volumes in vehicles
Expressways Dates Detour sections Direction(To)| . .
types display times|Expressway| Detour roads | Detour rate
2014.1.29(Wed.) Yeoju IC—Munmak IC Gangneung| 203 min. 7.837 1,171 14.9%
Yeoju IC—Munmak IC Gangneung| 272 min, 7,803 776 9.9%
Yeongdong 2014130(Thur) K
Deokpyeong IC—Munmak IC |Gangneung| 592 min, 29,035 956 3.3%
New year | SXPressway - -
) . Yeoju IC—Munmak IC Gangneung| 80 min. 2,023 256 12.7%
holiday 2014.1.31(Fri.) :
Deokpyeong IC—Munmak IC |Gangneung| 272 min. 14,287 421 2.9%
Seohaean |2014.1.30(Thur.)|Bibong IC—West Pyeongtaek IC|  Mokpo 89 min. 4,272 420 9.8%
expressway | 2014.1.31(Fri.) | Bibong IC—West Pyeongtaek JC | Mokpo 172 min. 11,236 656 5.8%
2014.1.11(Sat) Yeoju IC—Munmak IC Gangneung| 150 min. 6,831 1,324 19.4%
veongdong 7111 1giSat) | Yeoiu IC—~Munmak IC | Gangneung| 305 min. | 13758 2338 17.0%
expressway
Weekends 2014.3.1(Sat) Yeoju IC—Munmak IC Gangneung| 120 min, 5229 705 13.5%
Seonasan |,114330(un)|  Dangiin IC—Baran IC Seoul | 180 min. | 39,540 5 0.13%
expressway
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Table 4. Results of Effective Analysis

Tvoes No detour | Detour Chanaes
P information |information 9
Detour volumes
(vehicles/6—hour) 2,338
Length of congestion(km)|  23.8 16.0 78]
Speeds(km/h) 27.3 32,6 511

Expectedstarting pointof |
trafic congestoninthe
case of no detour
informaton on VMS

Fig. 9 Congestion Map for Analysis Sections
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Table 5. Benefit for Travel Time and Operating Cost
Saving (case of information provision)

(unit: million won)

Display of national highway detour information on VMS
Detour roads (@)

Expressway (@)

HOU'S | Tyaffic | Travel | Vehicle |Value| Traffic [Travel| Vehicle |Value
volume| time |operati—-| of |volume| time |operati—| of
(vph) | (min) [on cost| time | (vph) | (min) | on cost | time
9~10 | 3,024 | 30 216 | 22
10~11 | 2905 | 34 451 22
11~12 | 2607 | 44 49 | 22
1024 | 820 1830 | 72
12~13 | 2504 | 44 515 22
13~14 | 2409 | 43 455 | 23
14~15 | 2534 | 32 145 22
Sum 2045
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Table 6. Benefit for Travel Time and Operating Cost
Saving (case of no information provision)

Expressway

Hours Traffic Tr.avel Vehlc.le Value of

volume time operation time

(vph) (min) cost
9~10 3,300 36
10~11 3,356 4
1~12 3,108 52
137.4 1131

12~13 3,019 53
13~14 2,864 51
14~15 2,679 38
Sum 250.5
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