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Abstract

Urban freeway, which is defined as a divided highway with full control of access and two or
more lanes for the exclusive use of traffic in each direction, means a high-speed and
high-volume network for travel in the big city. However, most of the urban freeways are
undergoing a severe traffic congestion because of increased traffic concentrated on the urban
freeway. Thus, the purpose of this study is to investigate the real-time traffic characteristics,
analyze the relationships between the real-time traffic characteristics, and finally construct the
travel delay predictive models on the merge sections in the most congested urban freeway
Interchange in Busan city.

From the traffic characteristic analyses, construction and verification for the delay predictive
models on the merge sections of the urban freeway interchange under the study, the following

conclusions were drawn;

1) Traffic flow showed a big difference depending on the time periods in the urban
freeway interchange. Particularly more traffic were concentrated on the urban freeway
interchange in the daytime period when compared with the nighttime period.

11)  Traffic flow also showed a quite difference depending on the travel directions in the
urban freeway interchange. Particularly more traffic were concentrated on the urban freeway
interchange in the inbound direction when compared with the outbound direction.

i1)  Traffic characteristic variables selected were considerably correlated with the delay
predictive modeling on the merge sections of urban freeway interchange under the study.
Particularly the upstream flow, occupancy, and entrance ramp flow showed a higher
explanatory power for the delay predictive model construction.



iv)  The delay predictive models showed a higher explanatory power in the inbound
direction and the daytime period, but a lower explanatory power in the outbound direction and

the nighttime period.
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NOMENCLATURE

: Volume on merge influence area in veh/15min

. Flow rate on merge influence area in veh/hour

: Upstream volume of freeway in veh/15min

. Downstream volume of freeway in veh/15min

: Upstream flow rate on merge influence area in veh/hour

. Downstream flow rate on merge influence area in veh/hour
: Upstream peak flow rate on in veh/hour

: Downstream peak flow rate on in veh/hour

: merge ramp volume in veh/15min

. merge ramp flow rate in veh/hour

: Time mean speed on upstream detector in km/hour

. Time mean speed on downstream detector in km/hour
: Space mean speed on merge influence area in km/hour
. Occupancy on upstream detector in %

. Occupancy on downstream detector in %

. Length of a vehicle

. Length of a detector itself

: Speed on upstream detector in km/hour

. Speed on downstream detector in km/hour

: Time interval in hour

. Number of vehicles observed on upstream detector

: Number of vehicles observed on downstream detector
. Average delay(15min) on merge influence area in sec/veh
. Average travel time on merge influence area in sec/veh
© Maximum travel time on merge influence area in sec/veh
. Length of merge influence area in 450m

© Maximum travel speed of mainline section in km/hour

. Dummy variable

: Peak hour factor
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Table 2.3 Average speed depending on the directions and periods (km/hr)

Directions

downstream
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downstream

63

72

Merge
section

o8
62

merge
section

56
65

upstream

60
50

Periods

upstream

ol

60

inbound

outbound

daytime

nighttime

Table 2.4 Average peak speed depending on the directions (kmy/hr)

Periods

Change
(%)

2.61

-0.26

PM

peak

55.9

7T

Change
(%)

-34.5

-1.92

AM

peak

37.6

76.4

24 Hours

average
speed
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779

Directions

inbound

outbound
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T A outbound) ol Al =AWk (inbound) .2 3F

Table 2.5 Average occupancy depending on the directions and periods (%6)

Directions
Upstream Downstream
inbound 11.1 11.8
outbound 3.7 16.6
Periods
Upstream Downstream
day-time 124 17.7
night-time 24 10.7

Table 2.6 Average peak occupancy depending on the directions (%)

Periods
Directions 24 Hours AM PM
average Change Change
peak peak
occupancy
inbound 11.8 28.1 16.3 145 2.7
outbound 16.6 22.1 55 30.2 13.6
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Table 2.7 Average delay depending on the directions and periods (sec/veh)

Directions Delay Periods Delay
Inbound 12.3 Daytime 12.0
Outbound 9.6 Nighttime 3.6
Table 2.8 Average peak delay depending on the directions (sec/veh)
Periods
Directions | 24 Hours AM Change PM Change
average
delay peak (%) peak (%)
Inbound 12.3 277 125.2 9.2 -25.2
Outbound 9.6 7.3 -23.6 9.2 -4.2
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Table 3.1 Delay predictive models depending on the directions constructed

Directions Models

D 1;=4.82720+ 0.06977V 1;+0.232540 1;;+0.575810 p;—0.03819 V g
(0.000)”  (0.000) (0.000) (0.000)  (0.000)

Inbound
R? 0.863 |F—sig.| 0.0001 |DW wvalue") 2.041
D yi=1.45867+ 0.01265V ,;—0.01653 V 4,
(0.000)  (0.000) (0.000)
Outbound

R? 0568 |F—sig.| 0.0001 | DW value 2.207

Note: Y pw value = Durbin-Watson value, *'t— sig.

Table 3.2 Delay predictive models depending on the periods constructed

Periods Models

D 3;=10.625+0.064V 1z —0.045V p40.3110 1+ 0.6030 p;—14.733D
(0.000)  (0.000) (0.000) (0.000)  (0.000)  (0.000)

Daytime
R? 095 |F—sig.| 00001 | DW value 2101
D yi=6.1740.012V 5,4 0.1570 1;+0.5180 p—0.022V p—6.296D
. (0.000) (0.029) (0.000)  (0.000)  (0.004)  (0.000)
Nighttime

R? 0798 |F—sig.| 00001 | DW value 2115
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Table 3.3 Delay predictive models depending on both of directions constructed

Models

Both of (0.000) (0.000)  (0.000)  (0.000)

directions

R? 048 | F—sig.| 00001 | DW value 2033
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Table 4.1 Correlation coefficients depending on the directions and periods tested

Both of

Directions

0.945

Periods

Nighttime

0.89

Daytime

0.953

Directions

Outbound

0.827

Inbound

0.945

Condition

Statistical

parameter

Note: R = correlation coefficient
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