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Operational Strategies of a Bus-Exclusive Lane Using Barrier
Transfer Systems to Control Tidal Traffic Flows

ABSTRACT

Lane management with a central variable lane(s) (or reversible lane) where the traffic flow is temporarily reversed in one or more lanes
during peak periods has been evaluated as an effective strategy to alleviate congestion caused by tidal traffic flows. However, due to
traffic safety issues, such a movable barrier system can be considered as an alternative to supplement the existing its operation facilities
such as static and/or dynamic signs and special pavement markings. In addition, when combined with a bus exclusive lane strategy,
its effectiveness could be greatly increased. The objective of this study is to propose a feasibility analysis procedure for operational
strategies of a bus-exclusive lanes using a barrier transfer system (BTS) for urban expressways. To this end, a case study was conducted
on two urban expressways on the west side of the Han River in Seoul. As a result, temporary operation during rush hour in the morning
was found to be most effective. The results presented in this study are expected to serve as a basis for establishing bus-exclusive lane
operation strategies using similar systems in the future.
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SAPE AP W =AY 32 EAS (urbanization)
& B3l Wl €k 53], Al AEld o R wisle] I
(spatial process), =, &7F4] 53K Spatial Concentration), 34+
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SR =29 thsfe] =9F 7P REA(reversible center lane
traffic system)v EHAQ] =299 Heho g du=o] gtk
o] Zeke- 1970ty o]XFE ml=rollx] 285 o] $kom(DeRose,
1966), 7t} Bebd, 57, 4=, 78 5 3 AR A8+
o} SellAE 1981d | A5 ==, o]F =
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Fig. 1. Traffic Control on Golden Gate Bridge Before (left) and After
BTS (right) (Kang and Chung, 2020)

Fig. 2. Movable Barrier and Barrier Transfer Machines (Kang and
Chung, 2020)

Vol.42 No.2 April 2022 211



uekd SA FHe 29 Folvh
Christopher(1991)= n|=r Texas 5+ Dallas ] &ojl4] BTS
718 TRl H-82Z2(High-Occupancy Vehicle Lane) 2ol
ek BFA ARS8kt o] Al olsh, s 71kl
tiste] o5 olEelt7t ohd Rk #e] AdS AeE A
H]-g-tjH] H2)(benefit-cost ratio: B/C)& 1.5 F50|3)om, <k
e AP e AR FAEHSIoH; BTSE 2188 749 kA
3HE= B2 BIC 535 19 202 B} 3391 Zlo g Jekit)
Bain(2001):= AR =29 HltdS sidskr] $13F BTS
=Y g digh AlElAls FEIt) o] ¢ US, Brazil,
Australia, New Zealand] 117)] Z&E2E tpdoz F=g)o
i, ZA1d w41 A3t BIC7} 2,08 33Ihe Aake ATk HlE-
] 37} Holkn A4 Rlele] £ & otk HHS
S |= Bkt Paul(2016)2 =20] Ak thale] wEek sfel
o wet spido R ARE Lgels Wele] FRER} e
H /o] 413t el Fafjojeial ah, 7S] 7mixke
g £2 o8] Ehg 2HF = §lo] BTS| 8-S
E3A¢] ko 2 A A1kt o2 Sydney, San Francisco
o AHEATE SR olHg 2dE Stk

Ilsandong

-gu

3
o] ko 2 WEHAS] FAH Suo] AdH oz A7)Hn
o1tk ool tigk tigte = slejoliti BTSE welele] dgao
2 g9 gk T BE WE A2HY £92 s
Add wene] 54, WEAE, £ 54 5 TR Z0e

o
otk ol2f3t 538 atefsle], B AFrelM= HEA] EAaE

L=l BISE 283 7%, #49] +9 % 7as 9 2Aks

H, EAIEE R} AR 71 AR o A

2]
ST o] A9 7N g2, A, HEA T 17] % 27]
AmAPE @gE Ao, FE 37] Al Alge] MR aks

Deogyang

-gu

Eunpyeong-
gu

Gimpo-si
Gangseo-
gu
® Haengyu Brg
@ Bangwha Brg
. Yangcheon-
@ Gayang Brg L
@ Yangwha Brg -

Ilsandong
-gu

Deogyang

-gu

Eunpyeong-
gu

Gimpo-si
Gangseo- \
gu @, y .
() Haengyu Brg
@ Bangwha Brg Yangcheon-
@ Gayang Brg gu
@ Yangwha Brg

Fig. 3. Average Section Travel Time at Study Site for AM Peak Period
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Fig. 4. Spatial Impact Area of the Study
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Highway Assignment Mode Choice
Flow/Speed Comparison of Actual Mode Choice by O/D Configuration by
Calculation Measurement Alternative Alternatives
v v
Transit Assignment MOE Derivation
: C f Actual
| #r{’;l:is]i:‘zier ‘ | Omﬁgzﬁ;nenf Demand Forecast Result | | Annual Benefit ‘

Fig. 5. Methodological Approach of Alternative Analysis of BTS Operations

Table 1. Mode Change Effect on Each Alternative (unit: trip/peak hour)

Year Mode Alternative 1 Alternative 2 Alternative 3
Auto -2,997 -2,997 -4,266
Taxi -88 -88 -367
Bus 1,795 1,795 2,923
2025 Subway -3,015 -3,015 -3,410
Bus+Subway 3,480 3,480 4,058
Non-Route Bus 825 825 1,062
Total 6,100 6,100 8,042
Auto -3,152 -3,152 -4,288
Taxi -93 -93 -365
Bus 1,887 1,887 2,984
2035 Subway -3,170 -3,170 -3,573
Bus+Subway 3,660 3,660 4,178
Non-Route Bus 868 868 1,065
Total 6,415 6,415 8,226

ol SRR} FFEE TRko] EAfstel

2
e HABE 5 Q=S s

Ao B o RIS APHEE 71 39
dhotol The EahE BAska stk oieh o) wAle] 2R e

713 9 AR wsl glo] B4 WS E APTIE AR
WAL omjaih

1) ok 1: ©A 06~11 A3 ¢, =M 24 Brp
2) tijk 20 &4 07~09 A3 &9, =4 24 =7h
3) thek 3: 24 06~11 A8 9, = 24 7Fs)

4.3 0t 2M 4 Hlw

=5
ok ZF 3t E4E 913 vlaell= dich
ek E3}2 S(measure of effectiveness: MOE) 5-& H|uldl=
el Stk dijh ¥ ok AR} SGARM F HF 1ARE
F8 MOE, HA| Ak #lE AF=s19lt): Table 19 AA€
e} o], BE titelx] 584} B, AJakaelxie] gk Zto]
OFOA|AL Sl BRI 4 Atk AT 1ARE 7] kg
S & Aol 24E tijke] 7P BkeS ERI 4 Ak
Table 26] A1 MOES AR Hloagxlar) dbajar
20 ote] &g Hole Zo R vt TS S FARM
A AR S5 H3kE AR, S sdehs s e
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Table 2. Results of MOEs on Each Alternative (unit: km/h, hundred million won/year)

Case Year Direction Travel speed (before) | Travel speed (after) Speed difference Annual benefit
Seoul 32.93 37.26 4.33
2025 Ilsan 31.44 25.65 -5.79 80.42
Alternative 1 Bus-Only lane 32.93 77.94 46.01
Seoul 31.09 35.71 4.62
2035 Ilsan 33.95 27.84 -6.11 86.94
Bus-Only lane 31.09 76.51 46.42
Seoul 32.93 37.77 4.84
2025 Ilsan 31.44 25.66 -5.78 53.39
Bus-Only lane 32.93 78.53 45.6
Alternative 2
Seoul 31.09 36.23 5.14
2035 Ilsan 33.95 28.83 -5.12 59.00
Bus-Only lane 31.09 71.9 46.81
Seoul 32.93 38.05 5.12
2025 Ilsan 31.44 25.08 -6.36 59.32
Alternative 3 Bus-Only lane 32.93 76.15 43.22
Seoul 31.09 36.55 5.46
2035 Ilsan 33.95 28.82 -5.13 65.56
Bus-Only lane 31.09 76.39 453
G4, v Afze) 4% we Aass AE veln vk e Ravh wejgEe) mamdwes) disle] BTS
Ho] Wiz PARI] A4S Hojo] ZA UskeS RI1E £ 283t 31 8 T 7P apzAle] £ Fd= sHAeR
T Stk HEH o= digh 7+ Wke &3} vlal A}, gARe] HEd AR et w5 ofef’h Af=e- Alglolut gk

548

BTSE B3 /puiatedle] mge ohgTaiel wEao
b 20 W opule} el Slaprze) o Hel 20
o] TPk Ee W AP SRR 12 Ao
2 2P A9, T I BN S B SRR SR g
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SEAG et SRS v WG glom, 7 Al
S E G eiinh £ G BTS 28 g

& 7pAAREA] =9 g
A0 2 AN A& EA|TEE R
7

a3k 1 A3 o4 ERARH06~

Q] HAE AL
5 thgo. Al A7 AN
114]) 52F g gst, T2

ol WA RS
B

O{N O{N

9] &9 W] = WAL 383k Ay 1 5t P 2
o7 et

50 Tl Bl

B Aol et vle} o), s o
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o 514 2 P AR B ﬁA 71k 9 A
2N, 05 7WE SRS AIHE, SEbddel wke MOE
B G Qo] Ak FF AL A E9S 913 Tk s
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