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A Study on Traffic-Flow Characteristic Changes on Expressway by Visibility
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Weather factor to affect driver’s driving environment are due to changes in weather conditions is caused rainfall, snowfall, fog
etc and the reducing of road capacity and because deteriorating weather could be affect the headway and vehicle speed and the
decrease in lane caused by an accident occurs that was analyzed that bad weather occur congestion greater than on the clear day.
Bad weather to reduce of the driver’s visibility was analysed the sensitive to changes in travel speed and traffic accident to
appears high characteristics according to weather conditions on the expressway(higher speed) than general road. As a result,
visibility have been determined to be important factor in changes of the highway traffic flow characteristics.

Therefore, in this study, we selected traffic volume and travle speed that have a major impact on high-speed expressway basic
segments as importance effect factor and we selected to subject of analysis among the Metropolitan Expressway that it could be
obtained certain level of traffic volume data and we studied the changing of expressway traffic flow due to change visibility
after the collecting of meteorological and traffic data. In order to perform this study, data collection and analysis methods were
established through the existing literature and we had selected level of visibility of the expressway and we had performed the
statistical verification. Finally, we had calculated the rate of change of expressway traffic flow characteristics due to visibility and
we had come up with a way to apply at capacity and service level analysis.

Keywords : Bad weather, Visibility, Expressway, Effect Factors, Average Travel Speed, Headway
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Defining the MOE for Continuous Flow

@ Road Type : Highway
@ Defining the MOE for Level of Service
— refer to the HCM

Selecting the Effect Factors of MOE

@ Selecting the Effect Factor to change MOE
depending on Weather Condition

[ Traffic Volume ] [ Travel Speed ]

Developing the Collection'method
of Etfect Factors

@ Developing the Analysis Data Survey and
Collection Method

Data Collection and Processing by
Weather Condition

Verifying the Difference between
Etfect Factors by Visibility

@ Difference Verification of Average Speed of
each Visibility Level : t—test

@ Post Verification for Difference Verification
of Average Speed of each Visibility Level

* ANOVA

Analysis of the Effect Factor.
Change Rate by Visibility

(dg 1) A7 sE
(Fig. 1) Framework of study

I.71& 94+ 2%

1) S222HEHKHCM, ZE3(2AS, 2001/2013)

UM st =29 AMu|afE BAS
A AHeHo] g ERgdHd FEER
200 M= E2EFS FolR REXAMA 15E
S AR FHF F e EA AEFS T
o2 ghkgk grolthetal Aojata glom,
o =9 e g 7F2ds 718 AR

oo
Mo %

Tk HE MY EEREPUY, TEINEY,
2013’ M= “BFe dutxog s 71$ =4
o] WE & S gk

f

by
ro
N
o

2) O|= =2Z2FHEHHCM, TRB, 2000/2010)

o]l AREEIAL 9= HOMR000)9l A= ‘CHAPTER
#22 “Freeway Facilities’ oA 25 233tol| oigh &
Fae WES TIEsta loH, 71 He s
o] 7]& o8 5ol ATE gk Aet AL
HES Adusta ok 3 53 713 el A9
&S 120kphS 71F0 2 743 WE uE
F&-AAEE S <y 259 2o] A 9l

oH2].

120 Clear and Dry
Light Rain or Sno

Heavy Rain

Heavy Snow

2 = .

iy T

Average Passenger Car Speed (km/h)

gy AT

400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)

Note:
FFS = 120 km/h (for normal base conditions)

(ag 2) 7|dsto]| e £E-nEF JM
(Fig. 2> lllustration of speed-flow curves for
different weather conditions

118 SHTSE 3| =5

A129, A63.(20134 129)



A™AZo| o2 DEEE NER E

0z
|'\I
Joi
re
-1

ol A, A, 2=, wiEd A A e &

T 71Ee AXSL T3]

(E 1) 7|40 s4=x70] ost =2 Z2(0/= lowa)
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Type of ntensity of Percené Redgction in
condition Condition apacity
Average Range

>0<0.10 in/h 2.01 1.17-343

Rain >0.10<0.25 in/h 724 5.64-10.10
>0.25 in/h 14.13 10.72-17.67

>0<0.05 in./h 4.29 3.44-5.51

Snow >0.05<0.10 in/h 8.66 5.48-11.53
>0.10<0.50 in./h 11.04 7.45-13.35
>0.5 in/h 2243 19.53-27.82

<50°F>34°F 1.07 1.06-1.08

Temperature <34°F>-4°F 1.50 1.48-1.52
<-4°F 845 6.62-10.27

. >10<20 in./h 1.07 0.73-141
Wind >20 in/h 147 | 0.742.19
<0>0.50 mi 9.67 One Site

Visibility <0.50<0.25 mi 11.67 One Site
<0.25 mi 10.49 One Site
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(Table 2) LOS of basic freeway segment
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(Table 3) Detail content of collected data
Characteristic Of Section | Tyaffic SeParation
Num Distance
ber | Neme Section |distance [Num of| Volume| ¢ ©
(‘10)
of Survey (km) | Lane Observatory
Gyeongin| GajwalC X Incheon
! Line |-SeoincheonIC 7494 6 |176,167 (5.5km)
Gyeongin | SeoincheonIC Incheon
2 Line | -BupyeongIC 11-138| 8 [131,230 (8.4km)
Seohaean| BibongIC 3244 Suwon
3 Line -MaesongIC | -326.7 6 |114855 (9km)
yongdong| DongsuwonIC | 38.4 Suwon
4 Line -ShingallC -41 § 135223 (8.6km)
Gyeongbu| ShingalJC 395.8 Suwon
3 Line -PankyoIC | -397.8 8 |1857%2 (10.2km)
yongdong| HobubJC 74.2 Icheon
® | Line | - tcheontc | 767 | 3 ") (360
IcheonIC
yongdong| |, . . 83 Icheon
7 Line Yeoju service 853 8 |120,375 (63km)
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(Table 4) Frequency of each Visibility Level

Visibility Fr(‘:?;z:)cy Rate(%)
30m ~ 200m 171 22
200m ~ 500m 204 264
500m ~ 1000m 231 299

1000m ~ 1500m 124 16.0
1500m ~ 2000m 43 5.5
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(Table 5) Classification of visibility level(standard
of classification korea metrological
administration )

s Compare with Korea Meteorological
Visibility Level :dministration Forecast Datag
800m ~ 2,000m Good
200m ~ 700m Fog Caution
150m
120m Fog Warning
60m

(% 6) HEUSYH Yrsdlsr Ex
(Table 6) Average speed distribution of each
observation traffic volume level

Visibility 0~400 | 400~800 |800~1200{1200~1600{1600~2000
Level (vehph) | (vehph) | (vehph) | (vehph) | (vehph)
60m 32.5kph | 28kph | 40.lkph - -
120m 41.3kph | 42.4kph | 58.2kph - -
150m 59kph | 66.8kph | 63.9kph - -
200~700m | 79.4kph | 78.7kph | 78kph | 69kph | 58.9kph
800~2000m | 86.7kph | 88.8kph | 81.4kph | 73.5kph | 78.8kph

0 500 1000 1500 2000 0 500 1000 1500 2000
§,
o
200 + 200
0 500 1000 1500 2000 o 500 1000 1500 2000
Y 3 4. +
1000 1000 . g
s ' B duds
800 % 800 +
¢ + *
wo BT A
*
400 L4 400
200 200
C 500 1000 1500 2000 0 500 1000 1500 2000
1000 A
KA
» -
600 4+ -
-
R
w0
00 00
o m sw me o wm ma s ww

(a7 & NFA2l 3 S=-DEY W
(Fig. 4) Speed-traffic volume relation for each
visibility level
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(E 7) BETUY YASYSE £z
(Table 7) Average speed of each observation
section

Visibility | GajwalC | DongsuwonIC | HobubJC
Level |-SeoincheonIC| -ShingallC

BibongIC
- IcheonIC | -MaesongIC

60m 42.0kph 22.9kph 538kph | 21.5kph

120m 66.9kph 38.1kph 575kph | 47.3kph

150m 64.9kph 69.3kph 749kph | 632kph

200m 68.8kph 75.4kph 818kph | 58.9kph

250m 69.1kph 70.4kph 730kph | 70.3kph

300m 71.7kph 79.4kph 76.7kph | 74.1kph

400m 71.2kph 76.4kph 80.0kph | 74.6kph

500m 68.6kph 82.6kph 82.8kph | 74.8kph

600m 69.3kph 81.3kph 80.7kph 76.5kph

700m 80.1kph 78 8kph 81.9kph | 783kph

800m 74.1kph 84.6kph 853kph | 82.9kph

900m 86.1kph 83.9kph 88.1kph | 87.6kph

1000m< |  69.2kph 84.0kph 81.7kph | 66.5kph

Percent (%)

——Gajwa-Seoincheon

==-Dongsuwon-Shingal
Hobub-Icheon

—Bibong-Maesong

© 20 s w0 20 %0 w0 s 60 W0 B0 %0 W0

Visibility distance (m)

Slate] BARAS Faseh
SE2 AR te) 4572
ME geste] BN Fede] $AH 43S
ST A, fA5E SN ABAY FEue

o7k 9= ALoZ Yeht (p < 005) AEAH F
FaFASEE Holshl tehte Aoz

(F 8) ANEH2| &Y o sdSKE Xlo| 45
(Table 8) Difference verification of average
speed of each visibility level

Sum of |Degree of | Mean significance

Factor Squares | Freedom | Squares False probability
Inter

270803.005 4 67700.751 | 388.204 |  0.000
Group

In

548820.294 | 3147 174.395 - -
Group
Sum | 819623.299| 3151 - - -

(F 9) NEH2| &Y HrSHSET X0 AI=4H
(Table 9) Post-hoc for Difference of Average
Speed of each Visibility Level

(13 b) BETUY BASYEE 22
(Fig. b) Average speed distribution of each
observation section

Visi- Visi- Average significance
bility bility Difference  |Standard Error probability
@ ) a-n
120 -14.00526 272386 0.000
150 -33.17407 2.33160 0.000
® 200 -48.33512 2.11812 0.000
800 -55.59248 2.11542 0.000
60 14.00526 272386 0.000
120 150 -19.16881 2.03373 0.000
200 -34.32986 1.78497 0.000
800 -41.58721 1.78176 0.000
60 33.17407 2.33160 0.000
150 120 19.16881 2.03373 0.000
200 -15.16105 1.90684 0.000
800 -22.41840 1.09161 0.000
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