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Application of Percentile Speed for Appraisal of Road Section with Recurring Congestion
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ABSTRACT
PURPOSES : The objective of this study is to find Percentile Speed(V;, ) for Appraisal of Road Section with Recurring Congestion.

METHODS : Percentile Speed(V;,) is determined by correlation analysis of CSI that proposed existing literature. and CSI(Consistency
Service Index) is a index that subtract service fail frequency from 100 points, and service fail is defined as traffic situation is driving less than
80kph speed. In this study, We analyzed the highest correlation percentile speed associated with CSI. This speed is chosen as a delay decision
speed. In order to verifying reliability, it performed a comparison with the previous method.

RESULTS : As a result, 30 percentile speed(V,) was decided as index speed for judgement of recurring congestion section, and through
comparison with existing methods, we demonstrated that 30 percentile speed can be useful for judgement of recurring congestion section.

CONCLUSIONS : This method to Determine recurring congestion section using the percentile speed(V,,) was proposed for the first time in
this paper. This method can be applicated more quickly and easily than existing method for determining of recurring delay section .
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Table 1. Judgement Criterion of Traffic Conditions

Classification| Index Traffic Condition Criterion
smooth =80kph

Expressway | speed slow—moving 40~80kph
congestion <40kph

. smooth =40kph
Sizt;]w:; speed slow—moving 20~40kph
congestion <20kph

smooth =50kph

Exrtjrrezzr\:vay speed slow—moving 30~50kph
congestion <30kph
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Table 2. Selection Criteria of Recurring Congestion
Section in Expressway

Section Travel speed Duration | Frequency

i weekday >1h/day | =8day/m
Selegt!on <40kph

condition | weekend >2h/day | =4day/m

N,
B
o
i o
e
O>~
9#
rlr
-
_\1‘_4
o
fu

o w1 0o bl
= 5 ey, old oA AT JE&r=Tt
40kph@Ql 212 v S A2 & 4 Q7] wEolth

=
£ AT Foh Agom B 4 olr, Hep 2
FolNE A AATRE Besle HE0] FjEoR,
40kph 4l 80kphd £ & &&sl1A+ 3,
80kph o|3te] HER Feahs
gho] Aula Apxde] B

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



9l 283 CSI A|4=9) 4= 80kphE
EN 3

Aokl 192 £=2R(365 % 24=8,76071)& E-&-3fof
FE = Aol 47 b2 TS 7HA| AL 9l

olggt ZAIE sf4str] flehA =29 dAAY 9
g Percentile 25 88 4 l=Ao of
7D4 1A} Sk, Percentile 5= =29
—f?: d:% Aokt de ARSE L

bl =]
S0 BAE EASA, FJEdon BAEAs} B
=]
S

rir Hn

% 2

3
ot %

98 5

“HI

L

’

33 ?3 Jlm

—ngJ..

o] % AHY Al oY) Al E=
% %, o]-“?’} Aet& == 85 Percentile €
s}

o

Percentil
TE A

Vs : 85% speed in 1 year
(365*24)

speed

Vys @ 15% speed in 1
year (365*24)

|

Vis Vs hour

Fig. 1 Cumulative Curve of Percentile Speed

TFo)| A= Percentiled] £ = slyrt 5 #£7F
AARE ART 4= ek 714 shollA &8
o & o|Alo] AHETH $2= s AAY
Percentile £%=9] o & 35 &4 3f
Z]iﬂ FE wed 4 QA E Aotk
AAE 1 A ARG, 760719 =
Aafjof sh= HAZZo] AAE Aoltt,

1o
o~ T

o e
N

ook

N
Y
Rl lo o> 1

o
i)

foofl i
a4 K
L
1o

°

Om f

N
)
>

Hm

3. & XHEHE(V,)e 2H
3

1
aFEopo| A 7HAF Wo] AM-ElE Percentile %+ 5

Percentile, 10 Percentile, 15 Percentile, 50

E}, 0] % 50 Percentile

Percentile, 85 Percentile 5©

Percentile J—Eg AbEstod, O]
E2 AHSE WAS 48eHTA W, YA A
T LEER o] §A A= Al ot 80kphE =
Hohs BRAES Algsior vk ou]ollAd A= A
BlaR|grolt, & S47t0] 19 HE AIZHESE 80kph
oo 2 Z5IPS AHLE 1008 WHEHO R o] o]

AR 32k AlElEE ARkl itk ARE T

OII

R

> 2o 1)
=100 x [1 - A7k 2A)7HH (3652 x 244171 ]
oA71A, i Y
A

Table 3. Determination Criterion of Recurring Section

using CSI
Classification CSlI
Non—congestion section CSI=85
Candidate congestion section 65<CSI<85
Congestion section CSI<65
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Table 4. The Correlation Index between Travel
Index and Each Percentile Speed

Variable | V1 | V56 |V10|V15|V20|V30|Vv40|V50|V70

Csl 0.40|0.63|0.70(0.78|0.81/0.87(0.87|0.84|0.76

A9 heed0.57| 0.1 |0.84/0.88(0.90|0.98(0.92/0.90  0.63
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Table 5. The Logistic Regression Model between

CSl and v,
_ Value
Variable
Coeff. t-ratio p—value
Constant 11.9124 17.5855 .0000
Vi -0.1639 —21.2939 .0000

2=0.692. Number of obs.=204
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Table 6. Determination Criterions of Recurring
Section using V,, and CSI

Classification Vi CSlI
Congestion section v, <76.5 CSI<65
candidate | 754< v, <832 | @5<CSI<85
Congestion section ’
Non—con_gestion v, 283.2 cSI>85
section
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Table 7. Decision Result of Recurring Congestion
Section based on v,

30

. Vo 14

Route Section i (kph)
dowha— Bupyeong A 824 | 86.7

Gyeongin Incheon— Gajwa X 88.1 | 91.2
Bucheon— shinwal A 80.3 | 82.6
seoun(JC)—Bucheon o 64.0 | 771
guri(TG)— Topyeong A 80.1 | 837
Gimpo(TG)— songnae X 85.4 | 87.3

Shiheung — jungdong A 76.9 | 81.6

gangil— hanam(JC) A 80.3 | 83.9
Toegyewon— Namyangju A 796 | 82.6
jonam(JC) — suam(T/N) A 821 | 84.6

Osueu‘l’r‘j'e hakuildC)— Chunggye(TG) | x | 83.8 | 87.0
topyeong — guri(TG) A 827 | 86.8

topyeong — gangil O 61.0 | 7441
Pyeongchon— hakui A 784 | 795

songnae — jangsu O 57.1 731
seoun(JC)— Gyeyang 0 741 | 754

jungdong — seoun(JC) A 771 | 829
jonam(JC)— palgok(TN) X 83.7 | 879
Gwangmyeong—Geumcheon | O 746 | 81.0
palgok(JC)—yongdam(TN) | A 788 | 79.7

;/\(ljzztt seopyeongtaek —seopyeongtaek] A 81.1 | 883
maesong— bibong X 88.0 | 887

balan— maesong X 927 | 93.0
seoseoul(TG) —onam(JC) ¢} 734 | 76.3
dundae(JC)— banwp(TN) X 86.3 | 89.0
seoansan—ansan A 821 | 854

Yeong ansan— seoansan A 814 | 824
dong | gunpo— Gwanggyo(TN) A 83.0 | 838
seoansan— gunja(TG) @) 744 | 775
seochang(JC)—wolgot(JC)| O 748 | 787

% proposed method using V3o : non—congestion section(x), candidate
congestion section(A), congestion section(O)
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