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The Linear Density Predictive Models on the On-Ramp Junction in the Urban Freeway
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Abstract

This study was to construct the linear density predictive models on the on-ramp junctions in urban freeway. From the anal-
yses of the real-time traffic characteristic data, and the construction and verification of the linear density predictive models, the
models showed a considerable explanatory power with the determination coefficients (R?) of over 0.7 between the density and
speed data. Also, they showed a considerably high correlativeness with the correlation coefficients () of over 0.8 between the
calculated density data and the expected ones estimated by the models.

Keywords : traffic characteristics, flow-speed-density relationship, urban freeway on-ramp, linear model
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Table 2. Types of vehicle and passenger car equivalents

spesofetile | EROnr | b
B L < 6m 1.0
=3 6m<L < 12m 1.5
o3 L > 12m 2.0

Table 3. Speed intervals and mean values(km/h)

speed interval | mean speed(x;) | speed interval | mean speed(;)

0~7 3.5 64 ~71 67.5
8§~ 15 11.5 72 ~79 75.5
16 ~23 19.5 80 ~ 87 83.5

24 ~ 31 27.5 88 ~ 95 91.5

32 ~39 35.5 96 ~ 103 99.5

40 ~ 47 435 104 ~ 111 107.5

48 ~ 55 51.5 =112 115.5

56 ~ 63 59.5 - -
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Table 4. Peak hour factors (PHF) and percentage of heavy

vehicles
on-ramp PLIF perfentage of heavy vehicles(%)
min max average
A 0.62 ~ 0.98 0 58 "
B 0.68 ~ 0.99 0 27 3
C 0.66 ~ 0.99 0 38 o
D 0.66 ~ 0.98 0 45 14

Table 5. Flow on the on-ramps under the study

flow(pc/h)
on-ramp -
min max average
A 46 1,308 570
B 144 1,552 925
C 109 2,110 1,220
D 82 1,802 911

Flow distribution on the merge spot of rarp A
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Flow distribution on the merge spot of ramp C
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Table 6. Speed on the on-ramps under the study

Speed(km/h)
on-ramp -
min max average
A 21.6 72.4 54.1
B 222 74.6 49.3
C 23.0 83.6 63.1
D 22.7 81.5 61.3

Speed distribution on the merge spot of ramrp A
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Fig. 7. Speed distribution of on-ramp A

#2264 HE1DYE - 20065 1H

— 63 —

Srgo] YA &
Ao AztE i

Rk, L:_ 132

wofok

23 4=

Uukg o 2 % (density)= ©TIF W AFEEA] T
+ vehicle per kilometer(veh/km)Z F =T, o] At
AGellM= D thiilel] Hfiso] ASH e 21

FEHES} 583 B WEREAlS] ATAZYE Y
AdZ F&Re) Uxe vy 2o) AHgEisin

-9
U, (M
714, K B3t % (pe/km)

Speed distribution on the merge spot of ranp B
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Speed distribution on the merge spot of ranp C
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Table 7. Density on the on-ramps under the study

Density(pc/km)
on-ramp -
min max average
A 0.8 43.8 12.6
B 2.0 64.6 24.0
C 1.7 75.8 22.8
D 1.1 59.9 17.4

Density distribution on the merge spot of ranp A
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Density distribution on the merge spot of ranp B
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Density distribution on the merge spot of ranp C
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Density distribution on the merge spot of ramp D
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Table 8. Linear models at the outbound and inbound on-
ramps under the study

bound ramp models R?

Day 1 | K=43.6636—-0.6184U; 0.910

Day 2 | K=42.7258-0.6075U; | 0.926

A Day 3 | K=46.2947 - 0.6604U; 0.894

outbound Day 4 | K=51.3667—0.7480U; | 0.896
Day 1 | K=82.3263 —1.1909U; 0.937

Day 2 | K=78.3682-1.0921U; | 0.799

b Day 3 | K=83.5902 - 1.2009U; 0.939

Day 4 | K=85.4383-12513U; | 0.919

Day 1 | K=87.4620-1.0233U, | 0.736

Day 2 | K=286.6226—1.0054U; | 0.755

¢ Day 3 | K=285.8290-0.9987U, | 0.808

- bound Day 4 | K=285.8698 —1.0087U; | 0.701
Day 1 | K=81.5456—1.1038U, | 0.879

b Day 2 | K=77.7379-1.0427U; | 0.910

Day 3 | K=84.2476-1.1377U, | 0.895

Day 4 | K=78.2134-1.0533U; | 0.935
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Table 9. Correlation coefficients by the linear model at the

on-ramps
r

bound ramp
Day 1 Day 2 Day 3 Day 4
out A 0954 | 0962 | 0.945 0.947
bound B 0.968 0.894 0.969 | 0.959
in C 0.858 | 0869 | 0899 | 0.837
bound D 0.938 0.954 0.946 | 0.967

Note : » = correlation coefficient
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Fig. 15. Calculated vs expected speeds on the on-ramp A
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Fig. 16. Calculated vs expected speeds on the on-ramp B
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Fig. 17. Calculated vs expected speeds on the on-ramp C
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Fig. 18. Calculated vs expected speeds on the on-ramp D
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