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Nomenclature

v, Flow rate for 15min.(pc/15min)

fav Heavy—vehicle adjustment

P, Proportion of medium size vehicles(%)

P, Proportion of large size vehicles(%)

€m Passenger—car equivalent of medium size vehicles(1.5)

e Passenger—car equivalent of large size vehicles(2.0)

q Flow rate for 1 hour(pc/h)

4 Flow rate for 15min.(pc/15min)

u, Space mean speed(km/h)

u; Time mean speed within each speed interval(km/h)

n Number of vehicles

Uy, Mean speed of upstream at the ramp junction(km/h)

Uy Mean speed of downstream at the ramp junction(km/h)

U, Mean speed of upstream in 1 lane at the ramp junction(km/h)
u,, Mean speed of upstream in 2 lane at the ramp junction(km/h)
Uy, Mean speed of downstream in 2 lane at the ramp junction(km/h)
Uy, Mean speed of downstream in 1 lane at the ramp junction(km/h)
u; Space mean speed at the ramp junction(km/h)

q, Flow rate at the ramp junction(pc/h)

Qi Flow rate of upstream in 1 lane at the ramp junction(pc/h)
Qo Flow rate of upstream in 2 lane at the ramp junction(pc/h)
Qi Flow rate of downstream in 1 lane at the ramp junction(pc/h)

Qo Flow rate of downstream in 2 lane at the ramp junction(pc/h)



dq

4r

Length of headway(m)

Time of headway(sec)

Time mean speed(km/h)

Density (pe/km )

Density of upstream in 1 lane(pc/km)

Density of upstream in 2 lane(pc/km)

Density of downstream in 1 lane(pc/km)

Density of downstream in 2 lane(pc/km)

Average density at the upstream(pe/km )

Average density at the downstream(pe/km )

Average density at the ramp junction(pc/km )

Average density within the ramp junction(pc/km )

Regression coefficient

Upstream average travel speed at the ramp junction area(km/h)
Downstream average travel speed at the ramp junction area
(km/h)

Average travel flow rate on lane of upstream section at the
ramp junction area(km/h)

Average travel flow rate on lane of upstream section at the
ramp junction area(km/h)

Average travel flow rate at the ramp junction area(km/h)
Average travel speed on lane of upstream section at the ramp
junction area(km/h)

Average travel speed on lane of downstream section at the ramp
junction area(km/h)

Average travel speed of ramp at the ramp junction area(km/h)
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Average Speed Prediction within the Ramp Junction

Influence areas of Urban Freeway
— Based on the 1st Urban Freeway in Busan City —

Seung Keun, Ji

Department of Civil and Environmental Engineering,
Graduate School of Maritime Industry,

Korea Maritime University, Busan Korea

Abstract

Urban freeway is generally a high—speed roadway facility carrying the
tremendous automobiles and keeping the free flow speed except for the
rush hours as a primary arterial highway connected between the downtown
area and the suburban area or circulated along the circumference of the
suburban area in the big city. However, most of the urban freeways are
suffering from severe traffic congestion due to the increased traffic
volumes regardless of the rush hours. Thus, it is strongly needed to study
an appropriate measure for increasing the efficiency of existing urban
freeway instead of constructing the new urban freeway.

This study was to collect real—time traffic characteristic data (flow,
speed, occupancy, headway, etc.) at the wupstream sections, the
downstream sections, and the ramp sections within the urban freeway
ramp Influence areas under the study, analyze the correlation between

traffic characteristic data at the above sections within the urban freeway

= Vil -



ramp influence areas, and finally suggest the optimal speed models using
the traffic characteristic data within the wurban freeway ramp influence
areas.

From the traffic characteristic analyses, and development and verification
of speed models in the urban freeway ramp junctions, the following

conclusions were drawn:

1) Analysis of traffic characteristics showed that there was a distinct
difference in lane—based traffic characteristics, especially higher traffic
volumes, lower speed and higher density in the 2nd lane than those in the

1st lane in the urban freeway ramp influence areas.

i1) Average speed within the urban freeway on—ramp influence areas
showed a high correlation with upstream flow and speed, and ramp flow
and speed, but average speed within the urban freeway off—ramp influence
areas showed a high correlation with downstream flow and speed, and

ramp speed.

ii1) Speed models in the urban freeway ramp influence areas under the
study showed a high explanatory power with the determination
coefficients(R?) of 0.99 in the on—ramp influence areas and 0.96 in the

off —ramp influence areas, respectively.

iv) Speed models in the urban freeway ramp influence areas under the
study proved a high correlation between observed speeds and expected
speeds with the high correlation coefficients(r) of about 0.996 in the
on—ramp influence areas and 0.938 in the off—ramp influence areas,

respectively.
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Table 1 Geometry of ramp junctions under the study
Ramp junctions Munhyeon Daeyeon Mangmi Wondong
7H&2E2 2 o] (m) E 70 F 170 B 80 A 170
&2 o] (m) D 80 C 170 G 150 H 120
W&AtR o] 92 B34
Az 2(34) / (A=)
A2 Z(m) 3.7(#d) / 3.7~5.0(AZ2 =)
A& (/b)) 80(241) / 50(A4=)
Sl fr-%(m) L2(T4EUSH) / 2.0(=295)




2. A7 £4

3

= A4

(speed)

A~
=5

(flow rate)=

ZH77 2] (headway

-
-

%= (density)

=i}
distance)<}e] Gu|HAAZHEH 4 o] 7] 22}

]

o
e

i

w2 A

WEFE(flow rate) @A L @9 = passenger car per hour(pc/h) =

o4

1Rhergle] wERO A thewt o] AF

o ARg-= At

22

<
]

0

il

o
E

(1D

( 2)

1+pm(1—em)+pl(1—el)

( 3)



o1 71A,

D158 @A 7ke] WEFE (veh/15min)

A wAA

Nfo

frv

2FeF(6m~12m) e Bl & (%)

o

AR (12m

.=
N

D

o]’d) el W& (%)
&2k A (1.5)

c 8 xpeke] =83 A A4(2.0)

P

(pc/h)

C 1558 G AI7Fe] WEFE(pe/l5min)

J2Fo] ¢k 800pc/h~1,200pc/h

=

1,100pc/h~1,700pc/h 9]

ok
2

J3be ol =

A

—L
.

W
Dl

_El
o

e

o
£

iy

il
B
il

= o
1. -

&) ol A

A 7P R e ok 1 350pc/he] o] AEHE=

)

AAd= A(

ol 2% EAFEY BE ¢F 1450pc/h S Fo] Y= Aoz YE

7

4.

o
S

1,700pc/he} 1,550pc/h=

E
dgoll slojA FEIgE Afol

r

o

()
il

)

(el

H o] ]

=
=

900pc/h~

oF
o}
°F 1,100pc/h~1,600pc/he]

& Yo

‘m_.\JﬂO

-
R

1 ,ZOODC/hi ‘4’]:/]‘}\)\

EZA P E T B8 oF 1.400pc/he] Ed o] HFy

% Ha

1
T

= EGE)dlA



o=

ZAZF R T B ok 1.300pc/h o] IEFHE

!

=A4=
Ho|

1924% F(dHA)e 1

o
H

Bego] tha

2

A

£ 1,600pc/h= =

=
A

E
S

G(gm]) ol A

o2 e (FZ Table 2 and 3% Fig. 4 and 5).

i

PN
2

of wel EAmEERE] Aulagro] How 44

Z| - (variable

3z
ar

AR

N

k4

message sign, VMS)3}

%

=
™



Table 2 Flow rate statistics at the inbound ramp junctions

Ramp junction

Flow rate(pcph)

Lane 1 Lane 2
Max. 1,528 1,808
Min. 36 108
Avg. 837
AM Peak 1,258
PM Peak 1,343
On—ramp
Max. 1,948 2,380
Min. 80 148
Avg. 1,119
AM Peak 1,708
PM Peak 1,687
Inbound
Max. 1,952 2,172
Min. 60 136
Avg. 1,188
AM Peak 1,547
PM Peak 1,555
Off—ramp
Max. 1,484 1,884
Min. 4 100
Avg. 778
AM Peak 1,418
PM Peak 1,101




Table 3 Flow rate statistics at the outbound ramp junctions

Ramp junction

Flow rate(pcph)

Lane 1 Lane 2
Max. 1,356 2,064
Min. 80 172
Avg. 912
AM Peak 1,112
PM Peak 1,304
On—ramp
Max. 1,716 2,468
Min. 128 188
Avg. 1,192
AM Peak 1,601
PM Peak 1,466
Outbound
Max. 2,004 1,880
Min. 96 184
Avg. 1,206
AM Peak 1,607
PM Peak 1,566
Off—ramp
Max. 1,504 1,840
Min. 56 160
Avg. 957
AM Peak 1,390
PM Peak 1,178
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Table 4 Speed statistics at the inbound ramp junctions

Speed(kph)
Ramp junction
Lane 1 Lane 2

Max. 110 63
Min. 30 29
Avg. 61

AM Peak 51

PM Peak 58

On—ramp

Max. 87 74
Min. 22 26
Avg. 61

AM Peak 32

PM Peak 58

Inbound

Max. 104 104
Min. 71 37
Avg. 65

AM Peak 68

PM Peak 62

Off—ramp

Max. 116 89
Min. 20 53
Avg. 60

AM Peak 55

PM Peak 56
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Table 5 Speed statistics at the outbound ramp junctions

Speed(kph)
Ramp junction
Lane 1 Lane 2

Max. 85 65
Min. 33 30
Avg. 56

AM Peak 56

PM Peak 44

On—ramp

Max. 101 67
Min. 22 26
Avg. 52

AM Peak 39

PM Peak 28

Outbound

Max. 84 72
Min. 41 37
Avg. 63

AM Peak 69

PM Peak 56

Off—ramp

Max. 103 72
Min. 65 32
Avg. 65

AM Peak 70

PM Peak 57
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Table 6 Density statistics at the inbound ramp junctions

Density (pcpk)
Ramp junction
Lane 1 Lane 2

Max. 31.9 55.1
Min. 0.4 1.8
Avg. 14.3

AM Peak 25.5

PM Peak 23.3

On—ramp

Max. 67.6 84.6
Min. 0.9 2.5
Avg. 21.3

AM Peak 55.7

PM Peak 30.2

Inbound

Max. 25.5 44.0
Min. 0.6 1.6
Avg. 18.8

AM Peak 22.8

PM Peak 25.3

Off—ramp

Max. 46.4 30.6
Min. 0.7 1.2
Avg. 13.7

AM Peak 26.3

PM Peak 20.1
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Table 7 Density statistics at the outbound ramp junctions

Density (pcpk)
Ramp junction
Lane 1 Lane 2

Max. 44.0 52.6
Min. 1.1 2.7
Avg. 17.6

AM Peak 20.0

PM Peak 30.9

On—ramp

Max. 60.3 84.0
Min. 1.3 3.0
Avg. 29.1

AM Peak 46.6

PM Peak 52.2

Outbound

Max. 36.0 44 .4
Min. 1.2 2.7
Avg. 20.0

AM Peak 24.2

PM Peak 28.2

Off—ramp

Max. 18.9 49.4
Min. 0.7 2.5
Avg. 15.0

AM Peak 19.9

PM Peak 21.1
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Table 8 SMS predictive models constructed

On—ramp speed Model
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