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Abstract

This study proposed a Variable Speed Limits(VSL) algorithm to use traffic information based on Cumulative
Demand-Capacity Analysis and evaluated its performance. According to the analysis result, the total of delay
consisted of 3 separate parts. There was no change in total travel time although the total of delay decreased.
These effects was analysed theoretically and then, evaluated through VISSIM, a microscopic simulator. VISSIM
simulation results show almost same as those of theoretical analysis. Furthermore in SSAM analysis with VISSIM
simulation log, the number of high risk collisions decreased 36.0 %. However, the total delay decrease effect is
not real meaning of decrease effect because the drivers’ desired speed is same whether the VSL model is operated
or not. Nevertheless this VSL model maintains free flow speed for longer and increases the cycle of traffic speed
fluctuation. In other words, this is decrease of delay occurrence and scale. The decrease of speed gap between
upstream and downstream stabilizes the traffic flow and leads decrease number of high risk collision. In
conclusion, we can expect increase of safety through total delay minimization according to this VSL model.
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Table 1. Station 1 arrival flow rate at station 1
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Table 2. Throughput vehicle in simulation area(2 lane)

Input Vehicle Throughput
4,700 veh/h 4,501 veh/h
4,750 veh/h 4,568 veh/h
4,770 veh/h 4,457 veh/h
4,800 veh/h 4,574 veh/h
4,850 veh/h 4,481 veh/h
4,900 veh/h 4,463 veh/h

Table 3. Traffic demand in simulation area
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Table 5. VSL Confliction Analysis by SSAM

Confliction Total Crossing Lane_z Real-end
Changing
VSL 2,702 - 97 2,605
Rate of 36006 - 149%  -366%
Change

Jefzolt}. Figure 13914 1% & = AAMH 7}
W& LA oA AHFEETF s AHrEE

Zbol S7tkete AR Yehdtt. gk £xo] WFF7]
7F S7FeRdH

A A A} TS AT 2)(21)3 2ol ¢
(

53l AASE HAY 7PHETAO] 3L Vig ot W
4 B 48 A5 F 5P| T7HE 4 QT
ol9} e

0|24 wWEH AoEIE VISSIM AlE
o

& Slo ZpSEA oS

wel 2ol FAgEAelE A
A1 A} 33,7504 2 & AL sch. = 7h

W& o]e AAEES u AeEEr) Aot
P

o
N
_—)ir“
i
1o
=)
ro

258

]
)
T
N
rE
J
i
é
2

o
>

>

&

2t A Ao kel

o

b

N

B
S
N

1o
o,
of\ o
tjo
o
4
N

=
b
=lo]
Gonm $AEEY SUdAE

AFolAE TRl AHAEE 97
gl WAk e Vg BRbQl ZpasEAlel
1}\]

o
o P myl
SR A

=2

=
=
ok

Of\

N

>

)

iy

2,

et

32

vl

R

™

_])v

Of

2% rp::
aul
ot
>
R
B
>
ol
FiF
N
rE
I
R
>
2
>
=
rl
ofjr

ml
_y\_l‘
e
R
Ho
i)
o
ofj
[
¥

fr
o
EN
B
o,
=

N

N
e
Ip

ki
)
N
—
>

ol
ol

ipow
ki
2
2
ol-)lt
D)
2
it

2
ot
E
&
rlo
>
<
)
to
()
_>|JJ
of
Ho
2
L
M
o

2
<,
o
pos

lo
)

‘_JAQ
2 X B o
DO miv mor b b

ok
=
T
me
S
o>
®

L B
Q2 o m e

o2y Ha oo =

a7] SlaliE 9] Faol ohe A 7}

= gl

A& EAo] Al S Astolof . 5 £ A
A AN ZPSEA ] £YRG S HA A8
| gt
[e]

QUL s

B AQA7H) mhe A7k BA),

|
T A5 HEA g T4 A
1Sl theh Bk A=

o

2L

7l

&3] el

ol gk 37t 2ol
Aot o el

i)
N
N
=
of
o,
f
Mo > qu

486 Journal of Korean Society of Transportation Vol.33 No.5 October 2015



LEE, Junhyung - SON, Bongsoo

ACKNOWLEDGEMENT

This research was supported by the MSIP(Ministry
of Science, ICT and Future Planning), Korea, under the
C-ITRC(Convergence Information Technology Research
Center) (IITP-2015-H8601-15-1008) supervised by the
ITP(Institute  for Information & communications
Technology Promotion).

REFERENCES

Allaby P., Hellinga B., Bullock M. (2007), Variable Speed
Limits: Safety and Operational Impacts of a Candidate
Control Strategy for Freeway Application, IEEE
Transactions on Intelligent Transportation Systems,
8(4), IEEE Intelligent Transportation Systems Society,
671-680.

Cho H. R, Kim Y. C., Ha D. L. (2011), Modelling and
Evaluation of Traffic Flow With Variable Speed Limit
on Highway, The Journal of Korea Institute of
Intelligent Transport Systems, 10(1), The Korea
Institute of Intelligent Transportation Systems, 16-26.

Eo H. K., Park B. J, Kim T. H., Heo J. N. (2013),
Operational Strategy and Effectiveness Evaluation of
Variable Speed Limits System in Tunnel: Focused on
Hongjimun Tunnel, Journal of Transport Research,
20(2), The Korea Transport Institute, 137-151.

Expressway & Transportation Research Institute(2013),
Development of Variable Speed limit(VSL) System
on Expressway, 4, 119-125.

FHWA(2008), Surrogate Safety Assessment Model and
Validation: Final Report, 28.

Hegyi A., De Schutter B., Hellendoorn J. (2005), Optimal
Coordination of Variable Speed Limits to Suppress
Shock Waves, IEEE Transactions on Intelligent
Transportation Systems, 6(1), IEEE Intelligent
Transportation Systems Society, 102-112.

Jo Y. T., Jung I. B. (2010), Real-Time Variable Speed
Limits for Urban Freeway, Journal of KIISE:
Computing Practices and Letters 16(10), Korea
Information Science Society, 962-974.

KAIA(2015), Development of Traffic Flow Optimization
Method on Smart Highway(Smart Highway 2% %]
At @)l N HFEIA), 55-58.

Li Z., Liu P., Wang W., Xu C. (2014), Development of a
Control Strategy of Variable Speed Limits to Reduce
Real-End Collision Risks Near Freeway Recurrent

thetw S ets x| #M33A H5%, 20154 108

Article

Bottlenecks, IEEE Transactions on Intelligent
Transportation Systems, 15(2), IEEE Intelligent
Transportation Systems Society, 866-877.

Lim K. S., Nam D. H. (2011), A Study on Operation
Technique and Effective Analysis of Expressway
Variable Speed Limits Control, J. Korean Soc. Transp.,
29(2), Korean Society of Transportation, 7-14.

Midwest Transportation Consortium(2012), Development
of a Conflict Analysis Methodology Using SSAM,

Papageorgiou M., Kosmatopoulos E., Papamichail L.
(2008), Effects of Variable Speed Limits on Motorway
Traffic Flow, Transportation Research Record: Journal
of the Transportation Research Board, 2047,
Transportation Research Board of the National
Academies, 37-49.

Park J. H., Hwang H. W., Oh C., Chang M. S. (2008), A
Study on the Application of Variable Speed
Limits(VSL) for Preventing Accidents on Freeways, J.
Korean Soc. Transp., 26(4), Korean Society of
Transportation, 111-121.

Shi H., Ziliaskopoulos A. (2002), Traffic Flow Control
Using Variable Speed Limits, Department of Civil
Engineering, Northwestern University, Evanston,
Illinois, US.

Son B. S. (1996), A Study of G. F. Newell’s Simplified
Theory of Kinematic Waves in Highway Traffic,
Toronto University, Toronto, Canada.

Son H. H,, Lee C. K, Lee S. S., Yun 1. S. (2012),
Integration of UTIS and WIS Information for
Determining Speed Limits of Variable Speed Limit
System, The Journal of Korea Institute of Intelligent
Transport Systems, 11(6), The Korea Institute of
Intelligent Transportation Systems, 111-122.

Wang C. (2012), A New Simulation-Based Conflict
Indicator as a Surrogate Measure of Safety, University
of Kentucky, Lexington, Kentucky, US.

S FEMA : OFEY

S WAKXMA - OlFEH

S =250 0 2015 1.2

S =2AA ¢ 2015 227 (1RY
2015. 7. 2 (2%h
2015. 10. 28 (3%

& AMApERE Y ¢ 2015, 10. 28

& HEEXIIE - 2016, 2. 29

& 32l oE Al

& 12l abstract WHE

487





