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ABSTRACT

PURPOSES : The purpose of this study is to identify the factors affecting the effectiveness of speed limit change that is defined as the
amount of increased travel speed.

METHODS : A ordered logit model was adopted to analyze the relationship between the change in travel speed and contributing factors. A
stretch of Kyungbu freeway was selected for the analysis because the Korea expressway corporation has raised speed limit from 100km/h to
110km/h since September 1st in 2010.

RESULTS : The results showed that geometric design elements, speeding cameras, and section length were identified as factors contributing
the effectiveness. Contributing geometric design elements include the number of horizontal curves and vertical curves that do not meet the
design requirement with 110km/h speed limit.

CONCLUSIONS : The outcome of this study will be used for establishing various traffic operations and control strategies for freeway speed
management.

Keywords

speed limit change, travel speed, geometric conditions, ordered logit model

Corresponding Author : Oh, Cheol, Associate Professor International Journal of Highway Engineering
http://www ksre.or.kr/

ISSN 1738-7159 (print)

ISSN 2287-3678 (Online)

Received Dec,5,2012 Revised Dec, 20,2012 Accepted Jul, 22, 2014

Dept. of Transportation and Logistics Engineering,

Hanyang University, 55 Hanyangdaehak-ro, Sangnok-gu, Ansan-si,
Gyeonggi-do, 426-791, Korea

Tel : +82.31.400.5158  Fax : +82.31.436.8147

E-mail : cheolo@hanyang.ac.kr

Y
rl
1
=
2
>
fr
e
H1
=
é
o
ok
_)i:‘
o
o
>
N
o
—>|4—5
1o
_\‘E

AER Aol WY, ERIGPE AASE A,
Intelligent Transportation Systems(ITS)7]5F SHE.¢}
2o wFEHIE & e AR Feojzde] A

A M=o} n&Ego] HuLrS A= Ho]
Zasithe= of 2ol F7FskaL ek ofof wfet Htelld=
20109 79 =2uEH AltA]o] A Eel wet He
A2 n&ER 0] HALETL 40km/holAl 50km/hE
FEFERA HQiT 221 Ak 2ARER o] ii&:
RO Aol AT 25 flste] Basital

o

=285 =2% - M163 x5 83



A= =AM Tz bl tiske] 7]E9] 110km/holl A
120km/h oJ & 2 o] 7Fsote s aHltt.

Bo] W} of o whet gt RF AR A = 20109
QYR 1&E T HEA HMC~AYAIC 17+9] Agh:
= 100km/h°ﬂ/\i 110km/h2 AFgFzA3}] A|HL
= AAskoITh SR AL A Alegel et &
WEA AFATE BIAGESERFAL 201D 24
stglon, Buxe AgEe A ¢ £k HEHA Y
Apazd4=o] Wstol tisto] t-testE HAIFOZH FA

20 2 Ao AFa izt 93-S AAsHltt B3,
Al Aol AA mRo| 8= FYyHE HJ@
oto] MEreS S7THISS AlEE A% d-32
Sleke ASHLF A 6.92%, FF F 5.51%)
sto] AAekglet, HalA o] 34w FA AT tad
AetEE A 320104 129) AghEE Ao 7t
o] FYP&HE= AHRFol 99.7km/holl A 101 1km/h 2
1.4km/h Z7Fstglon] BAMFEES 100, 2km/holl A]
102.9km/h& 2.7km/h Z7}8F ZAo& e} 10/JC

£ 71202 F7HS thiro] BAIBLALS Tz 71k wrt

1t

e

HlIE &

HAREGES. —3 9~4 2km/h, A2HEFE 0.9~4.7km/h
o] £t Q= RS Yehg 7 Fe& st

2] Zjol7k Gl A0 ek}, ool & el oAl
A= AR A T7k0] EAJO] ket a4 st
S v a9lo] 9 Aoz BUslc

)
ot
1P
H1
i
i
o
ek
2
2
rr
N
9;
-
BN
fo
P,ﬂ

K

o gl g @

1Bl
1 o
re

)

1 2
Mo
)
59
N
=
o
2
Ofr
o
)
N
)
o 1
4

k1
w
&
)
ol
o,
£
i1
o,
ot
iul
o b

<
w0
o

 x

rlo

N

ot

1B

H-l .
ox

oSt

jg -
=(|>l=

ﬁi
i

o a2 o2 £ o
kS
N

N

HT
(O
O
ot
ot

N
-+
BN
o
rO
5= Hir

1P

2 H
2oy

é
o
e
H1
ox
oS
-
2 o
gl
N

Jﬁ 1o
o)
i
>
O
i
ek
2 il
oo to
_}1_‘
o
AN
e
rg
-
(e L2

1= 1
o

c

ol

Qo

i o
b
FIF
PO
o
o

ot
, ofy
2 rlo

Hoof K o rr 4B

=)

N

rlr

l:O JP)’

(e
me o

I

fo

rO

il

i)

N

o

b

rE o
ot njo
o
)

e B

-]

fg 5

fije %‘i

o o

&

o H1

~ og

o o

ey

E -

= B

b

B

M og

o fo

K3
> of

S
of
-
r\l
r_cl
=
J})
H1
fru
o,
—Hz
o
1o
R
E!
Q
2
o2
=
o
1© oo
o

{0
ol
-

il

HN oo

H
ox |o

A 7|AE(VDS, Vehicle Detection System)E
At AFEE A AIAAE S 20108 9¥€E V)
2 ARMEE A A5 FEstilen, A
ghol| W2 FYP& = WSl BAS ekl AT A
FozRE 37Ye] g7l At 20093 2010
dol 12909 SEARE PESgn, BAAT A
= Rl mhE FH&E Mol g nAle 84

o

& AANA 1 DA LAY)E I FAAS, BE
Foay Hehilg AAVIE nEAES, T 5ol
glov] Bpatksstuete] A4E GaFe mXE AoR
w4 E| I}

B Ao THE et gk 2L ARSE
Agr] T2 FASE0] vl it /2R E 1
stglon] el At A éﬂr’%ﬂ dhetel 7143kl

Aol AT AR oE FASE

2, Rt a, m & 3IFOR L
Wl GPE oL 04 BEdte] 7

% H
i
IS
b=

W& wslero] BAZ AN nHEroR 57
A B el 22 AN,

B ATAE ARSE AR FasEete] B,
Fa4Ee] Qe ulAL 215 datel el <
75 st

21, HStAEe FHATO| 21y

o d4(2007)= W H43
A 70km/hE 11]6?* £ iAo w2 FH4 3L

"]%Q‘ET’E‘—I

ey
1264 2] OX*Z}— EH*
I A AFEAE AASHE A AT u
2} LAAES ARSI S5 XA R AA

TP A= B2 24 9 Bl FYPEE 59
Qg elo oJsto] F457] A& E
gt Al EEeEo] 30%00 PIAIA] Hote] fJukEo]
70% o1’ Aoz EA et

Aol Lo et A A s
2=t Retting?} Greene(1997)+= 65mi/h& A
StEw R AFekslee ) njate] ez} 7PH1§9}
TR AYIEERE EH*Mi Zﬂ i.\

84 International Journal of Highway Engineering - Vol.16 No.5



A}, A E Yol = 29%)A4 41%E F7HA2

FAEYAE 15%04 50%2 F7FetH 32 1lste]
AgtEE o] deFxAo] AR SEEE F7HIIT
Hsklch Paker(1992)= vl=r W 22705 10070+
GEHEUFTH EE2SS WO R AEE A o gt
= Asiint #A4AY, ASEES 20mi/h 4
SFFR A AL 32 15mi/h A%E AFRAEAS
, A FAEE A FFE vA A oo A
SL7b AA FYEE nA]= FFol A FeS
4514k, Freedmand Esterlitz(1990)& w]=o]
A4S 65mi/hE AFEA 5 71 dfo] 70mi/hE
zipsto] LYsh= AT HlE Skl o &
7} A&siA S7kske] S %7} 3mi/hFE Eobslth
I H7FskR e, Garber?t Gadiraju(1989)= &il%d
At o] IA Glo] AAEKET} w2 TRoA T4

=

Nk B kb e

Table 1. Findings of Relevant Studies

Speed limit

Result of research
change

Researcher

Brown et al(1990) | 55 — 65mi/h 2.4mi/h increased

Mace and . s
Heckard(1991) 55— 65mi/h 3.5mi/h increased
Retting and . | The number of Vehicles more
Greene(1997) 55— 65mi/h than 70mi/h increased

About 3.2~4.8km/h increased
Freedman and

— 65mi (Virginia, New Mexico)
Esterlitz(1990) 55— Bomi/h 9
No effect (Marland)

Garber and _ ) Travel speed is affected by

Gadiraju(1989) 55— 65mi/h design speed

Parker(1992)  |-15~+20mi/h No effect
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Table 2. Characteristics of Study Area

AADT
(veh/day)

Number of
lanes

Length between
IC/JC (km)

Yangjae IC
—Pangyo JC

163,716

8

8.0

Suwon IC
—Gihueong IC

169,760

52

Gihueong IC
—Dongtan JC

153,613

5.1

Dongtan JC
—0Osan IC

149,558

3.9

Osan IC
—Anseong JC

134,152

13.3

Anseong JC
—Anseong IC

134,771

Anseong IC
—Cheonan IC

135,105
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Table 3. Variables Descriptions

Variable Description
Radius of horizontal curve considering
stopping sight distance (X1)
Radius of horizontal curve that transition
curve can be omitted (X2) Number of
bstandard
Minimum length of vertical curve (X3) subs )
design
Change rate of crest vertical curve (Xa) elements:
Change rate of sag vertical curve (Xs)
Permissible maximum grade (at ramp) (Xe) 12 r110ne
Change rate of crest vertical curve on | 3: 2 or more
main line (X7)
Change rate of sag vertical curve on
main line (Xs)
Number of speed cameras (Xo) Counts
Length of section (Xi0) km
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Data . [ VDS data } [ Geometry data ]
preparation
s 5 Upper 15t percentile
Eliminating outliers Lower 15 percentile
l Dependent variable
NoeFfectl
S Moderate effectiveness(l),
[ Grouping speed changes J Significant effectiveness(2)
Statistical Establishing a set of independent Identification of
analysis variables | significantvariables
[ Applying ordered logistic regression ]
Results . Drawing conclusion
interpretation
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Table 4. Descriptive Statistics of Dependent Variables

Level of Effectiveness

No Moderate |Significant fotal

Number of samples| 860 817 858 2,535
Mean -1.1 1.4 6.1 2.2
Standard deviation| 0.7 0.8 3.2 3.6
Median -1.0 1.3 53 1.3

Min. -2.3 0.1 3.0 -2.3

15% -19 0.3 3.6 -1.2

85% -0.3 2.3 8.9 57

Max. 0.0 2.9 24.0 24.0
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Table 5. Modeling Results

p—value Pseudo R
0.000 0.768
Standard PAR
=2E error iEle p—value

No effectiveness (0) 1.963 | 0.334 | 34.619 | 0.000

Moderate effectiveness (1) | 6.024 | 0.369 |265.974| 0.000

radius of horizontal

curve considering
stopping sight
distance (X;)

—-0.623| 0.113 |30.398 | 0.000

Vari—|change rate of crest ~0.656

vertical curve (Xi) 0.113 | 33511 | 0.000

able
Number of speed

cameras (Xo) ~0.283| 0.087

10.612 | 0.001

Length of section 0445

(o) 0.014 [1054.174 0.000
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Table 6. Results of Ordered Logistic Model

Results of Ordered Logistic Model

P(Y,|Xx) =Probability of ‘No effectiveness’

P(Y|X) =

(1.963 + 0.623 X, + 0.656 X, + 0.283 X, — 0.445.X,)

1 4+ (1:963+ 0.623.X, + 0.636.X, + 0.283.X, — 0.445.X,)

P(Y,lx) = Probability of ‘moderate effectiveness’

P(Y1|X):

(6.024 + 0.623X, + 0.656.X, + 0.283.X, — 0.445X,)

1+ 6(6.02.1 +0.623X,+0.656.X, + 0.283X, ~ 0.445.X )

o (1:963+ 0.623.X, + 0.656.X, + 0.283.X, — 0.445.X,)

1 4 (1-963+0.623.X, +0.656.X, + 0.283.X, — 0.445.X,)

P(Y,|x) =Probability of ‘significant effectiveness’

P(Y,|X) = 1- P(Y |X)— P(Y,]|X)
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