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Abstract

Today freeway is experiencing a severe congestion with incoming or outgoing traffic
through freeway ramps during the peak periods. Thus, the purpose of this study is to identify
the traffic characteristics, analyze the relationships between the traffic characteristics and‘
finally construct the delay predictive models on the ramp junctions of freeway with 70 mph
speed limit.

From the traffic analyses, and model construction and verification for delay prediction on
the ramp junctions of freeway, the following results were obtained :

i) Traffic flow showed a big difference depending on the time periods. Especially, more
traffic flows were concentrated on the freeway junctions in the morning peak period when
. compared with the afternoon peak period.
ii) The occupancy also showed a big difference depending on the time periods, and the
downstream occupancy(Od) was especially shown to have a higher explanatory power for the
delay predictive model construction on the ramp junctions of freeway.
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iii) The delay-occupancy curve showed a remarkable shift based on the occupancies

observed : Q4 < 9% and O4 = 9%. Especially, volume and occupancy were shown to be

highly explanatory for delay prediction on the ramp junctions of freeway under Oz = 9%,

but lowly for delay prediction on the ramp junctions of freeway under Os < 9%. Rather, the

driver characteristics or transportation conditions around the freeway were thought to be a

little higher explanatory for the delay prediction under O4 < 9%.

iv) Integrated delay predictive models showed a higher explanatory power in the morning

peak period, but a lower explanatory power in the non-peak periods.
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Table 1 Average hourly delay by Periods(mpv)

Ramp Non-peak Peak %
junction period period Increase
On-ramp 6.3 159 152
Off-ramp 4.1 15.0 266
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Table 2 Downstream Occupancy by Periods(%6)

Ramp Non-peak Peak %
junction period period Increase

On-ramp 4.1 11.2 173

Off-ramp 3.3 11.6 252
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Table 4 Results of Statistical Analyses

Ramp G000 | VIF DW"
junction

On-ramp =9 5.328 1.915
Off-ramp =9 7.007 1.964
* The highest one among values of regression
variable

+x Durbin-Watson statistic after using iteration
Paris-Winsten method to eliminate autocorrelation
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Table 5 Delay Predictive Models constructed
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Ramp - 4000) Model R SE*(mpv)
junction
> 9 | 15029-0.236V.+2.1580,-0.040,2+0.68504-0.094V, 0.976 1.820
<9 6.814-0.187V,+1.6230,+1.09704-0.618V; 0524 3,156
On-ramp Peak 109761 2344
Itegrated P(15.029-0.236V,+2.15804-0.040,2+0.68504-0.094V,)| period
+(1-P)(6.814-0.187V4+1.6230,+1.09704-0.618Vy) _
Non-peak|  coe | 3155
period
> 9 15.649-0.234V 4+2.2070,-0.0420,2+0.604+0.082V- 0975 1.959
9 3.391-0.164V,+1.3590,-0.01304+0.4V; 0.434 2.891
Off-ramp Peak Vo o771 2270
Integrated P(15.649-0.234V,+2.2070,-0.0420,2+0.60¢+0.082V,) | period
+(1-P)(3.391-0.164V 4 +1.3590,-0.01304+0.4V,) i}
Non-peak oo 2081
period

# I Og = 9(%), then P = 1 and If O4 < H%), then P =0 in Integrated models.
>

¥ All D, 0.
* Standard error of estimate
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Table 6 Test of Delay Predictive models

Famp [ oy | Comdation
junction coefficient(r)
> 9 0.987
On <9 — 0.706
-ramp ) 0.947
Integrated period
Non—peak 0.830
period
> 9 0.980
Off {9 0.682
Peak
—-ramp . 0.982
period
Integrated Non—neak
P 0.693
period
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