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Abstract

Generally urban freeway is a divided highway facility with 4 lanes and over, and
also a principal arterial for the movement of high-volumes o traffic in the big city.
However, most o the urban freeways do not play their roles in the urban
transportation system because of incoming and outgoing traffic concentrated on the
urban freeway regardless of the peak periods. Thus, the purpose o this study is to
investigate speed data for identifving the speed characteristics on the ramp influence
area of the urban freeway under the study, analyze speed data investigated with those
calculated by the existing speed conversion models on the ramp influence area of the
freeway under the study, and finally construct the speed conversion models on the

ramp influence area of the urban freeway under the study.



From the results o the real-time speed characteristic analyses and the speed
conversion models constructed on the ramp influence area of the urban freeway under

the study, the following conclusions were drawn,

1) The space mean speed must be used for the reliability o the speed
characteristic analyses on the ramp influence area of the urban freeway, because a big
difference was shown between the time mean speed and the space mean speed on the
ramp influence area of the urban freeway.

i1) The speed conversion models must be newly constructed for the reliability of the
speed characteristic analyses on the ramp influence area of the urban freeway, because
the space mean speed showed a remarkable difference when to compare with those
calculated by the existing speed conversion models based on the results of the analysis
o variance( ANOVA).

i) The speed conversion models nust be highly explanatory in the speed
characteristic analyses, because the correlation coéfficient(R) values showed 096 and
over regardless of the direction and ramp influence area, based on the results o the
correlation analysis for the new speed conversion models constructed on the ramp

mfluence area of urban freeway under the study.
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NOMENCLATURE

the number of vehicle per unit hour(veh/15 min)

correlation coefficients

mean speed per unit hour(km/h)
space mean speed(km/h)
Drake et al. model speed(km/h)

Garber & Sankar model speed(km/h)

time mean speed(km/h)
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Fig. 2.18 24 hour Us, distribution on the outbound direction
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Table 2.4 Space mean speed statistics by Garber & Sankar model (km/h)

average min. max.
merge 52.3 23.7 70.9

inbound 55.0
diverge 56.9 24.3 74.1
merge 77.3 7 86.5

outbound 70.7
diverge 67.3 59.6 75.3
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Fig. 2.22 Speed comparison on the inbound merge ramp influence area
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Fig. 2.23 Speed comparison on the outbound merge ramp influence area
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Fig. 2.25 Speed comparison on the outbound diverge ramp influence area
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Table. 2.5 ANOVA results on the inbound direction

speed speed speed difference S
I J I-J “
U s 5.0037 .000
o, Us, 1.4999 559
s, 1.5781 515
R -5.0037 .000
U Us, -3.5037 011
s -3.4255 .013
s - -1.4999 559
Us, U 3.5037 011
s, 7.818FE-02 1.000
U, -1.5781 515
s, s 3.4255 .013
s, -7.82E-02 1.000

xScheffe?] Th%H] 1l



Table. 2.6 ANOVA results on the outbound direction

speed speed speed difference S
I 7 -y ig.
U 4.8708 .000
o Us, 1.1626 .020
Us,, 1.1215 .028
 » -4.8708 .000
s U, -3.7082 .000
8 -3.7493 .000
'y -1.1626 .020
Us, s 3.7082 .000
s, -4.115E-02 1.000
U, -1.1215 .028
Us,, s 3.7493 .000
Js,, 4.115E-02 1.000

xScheffe?] T 1] 1l
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Table 3.1 Speed conversion models constructed

model Vid F— siz
inbound ¢s=1.08287~6.903 0.983 | 0.000
(0.000) (0.000)
direction
outbound ¢s=1.06087~9.188 0.949 | 0.000
(0.000) (0.000)
Us=1.4410 —37.34
merge 0.980 | 0.000
ramp (0.000) (0.000) "
influence
area diverge Us=1.3558 7~ 28.81 0.978 | 0.000
(0.000) (0.000)
merge WE B0 0 3133 0.992 | 0.000
(0.000) (0.000)
inbound
diverge BN g 3-408 0.980 | 0.000
(0.000) €0.000)
merge e —" 0.919 | 0.000
(0.000) (0.000)
outbound
diverge e’ 8818 0.969 | 0.000
(0.000) (0.000)
Note: w I— s19
Table 3.2 Correlation coefficients between data modeled and ones unused
direction ramp inbound outbound
parameter inbound|outbound| merge | diverge | merge | diverge | merge | diverge
R 0.988 0.982 0987 | 0.986 0.995 0.992 0.967 0.977
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