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Abstract

Urban freeway plays a key role in the urban transportation system and
also takes a lot of share in the urban traffic generated in the big city.
However, most of the urban freeways are experiencing the transportation
problems including severe traffic congestion regardless of the peak periods
because the new travel demands keep increasing. Thus, the purpose of this
study is to investigate the traffic characteristics, analyze the relationships between the
traffic characteristics and finally construct the speed predictive models on the merge
sections In the congested urban freeway interchange with the speed surveillance

devices installed in city of Busan.

From the analyses of traffic characteristics, and 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.

i1)  Traffic flow also showed a quite difference depending on the travel directions
in the urban freeway nterchange. Particularly more traffic were concentrated on the
urban freeway interchange in the mbound direction when compared with the outbound
direction.

i)  Traffic characteristic variables selected were considerably correlated with the
speed predictive modeling on the merge sections of urban freeway interchange under
the study. Particularly the speed predictive models showed a higher explanatory power

with the R ?values greater than 0.8 on the inbound merge section when compared with

those on the outbound merge section.
iv) The Urban freeway traffic management system(UFTMS) measures like the
variable message sign(VMS), ramp metering system, or both were shown to be more

effective on the inbound entrance ranmp in the morming rush hour.
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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

Dummy variable
Peak hour factor
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Table 2.1 Average flow rate depending on the directions and periods (vphpl)

Directions
upstream downstream ramp
inbound 440 862 422
outbound 422 646 224
Periods
upstream downstream ramp
daytime 999 970 411
nighttime 303 537 234

Table 2.2 Average peak flow rate depending on the directions (vphpl)

Periods
Directions Z:V?rzu? AM Change PM Change
ﬂowg peak (%) peak (%)
inbound 862 1057 22.2 1046 21.4
outbound 646 931 441 711 10.1
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Table 24 Average peak occupancy depending on the directions (%)

Periods
Directions 24 }f’urs AM Change PM Change
average peak (%) peak (%)
occupancy
inbound 11.8 28.1 138.1 145 22.9
outbound 16.6 22.1 33.1 30.2 81.9
B0
. 50
)
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0 20 /"‘
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10 o — St \
[:] t— ] |
O:00 300 B:00 9:00 12200 15:00 18:00 21:00 0:00
Time(hr)

Fig 2.6 Average occupancy distribution (inbound)
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Table 2.5 Average speed depending on the directions and periods (km/hr)

Directions
upstream Merge downstream
section
inbound 60 58 57
outbound 50 62 8
Periods
upstream Merg € downstream
section
daytime 51 56 63
nighttime 60 65 72

Table 2.6 Average peak speed depending on the directions (km/hr)

Periods
Directions Z:V?rz;? AM Change PM Change
O, O,
speed peak (%) peak (%)
inbound 574 376 -34.5 55.9 2.61
outbound 779 76.4 -1.92 T -0.26
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Table 3.1 Speed predictive models depending on both of directions constructed

Models
68.728 — 0.0396V,;; — 0.008492 V), + 0.199 Oy; — 0.6080 , + 18.956 D
Both of (0.000)”  (0.000) (0.000) (0.000) (0.000) (0.000)
directions
R’ 0.907 F— sig. 0.000 |[DW value”| 2.028
Note : ' DW value = Durbin-Watson value, D 4 sig.
Table 3.2 Speed predictive models depending on the directions constructed
Models
71.015 — 0.0414V,, — 0.1990, — 0.5810 p,
inbound (0.000)*  (0.000) (0.000) (0.000)
R’ 0.834 F— sig. 0.000 |DW value| 2.002
86.474 — 0.0497V,, + 0.0614Vy,
outbound (0.000) (0.000) (0.000)
R’ 0.600 F— sig. 0.000 |DW value| 2.090

Table 3.3 Speed predictive models depending on the periods constructed

Models

66.343 — 0.0683Vy, — 0.1720, — 0.6210,,; + 0.02736 V), + 23.283D

daytime (0.000) (0.000) (0.000) (0.000) (0.001) (0.000)
R? 0.933 F— sig. 0.000 DW value 1.996
69.641 — 0.042Vy, — 0.1920,; — 0.4950), + 18.563 D
) ) (0.000) (0.000) (0.000) (0.000) (0.000)
nighttime
R? 0.845 F— sig. 0.000 DW value 2.058
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o

tol Aol =2 Ao FAHATHFZE Table 4.1, Fig. 4.1, 4.2, 4.3, 44, 45).

Table 4. 1 Correlation coefficients depending on the directions and periods tested

Condition Directions Periods
Both of
Statistical inbound outbound daytime nighttime Directions
parameter
R 0.928 0.842 0.968 0.918 0.948
Note: r = correlation coefficient
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Fig 4.1 Both of directions tested
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