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The Analysis of the Impact of Heavy Vehicles in Urban Freeway Basic Section
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Abstract

This study is to find a shortcoming embedded in the current Korean Highway Capacity Manual (KHCM) on
reflecting a heavy vehicle effect to the highway capacity. The KHCM suggests to handle the percent heavy vehicle to
deal with its effect to a capacity regardless of density levels. Authors hypothesized in this study that the effect of
heavy vehicles would vary at different levels of traffic density - the effect would be comparably insignificant when a
density is low and it becomes comparably significant when it becomes high.

Field data from a freeways located in Seoul were collected for 360 hours (15 days) and categorized them into a
set of operation conditions grouped by 15 minutes and by the LOS density levels. Comparison between the field
measured and the estimated by the KHCM method showed that the KHCM method overestimated the effect of heavy
vehicles in LOS B and C but underestimated in LOS E. The results suggested that there be a difference pattern from

the one the KHCM expected and brought discussion on further studies.
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(Table 1) Collection period of image detector data

class. date results
clear 1,2,3 8,9 10 sellect
fog 5,6, 13, 14, 15, 16, 17, 18 -
rain 7,12 -

accident 4, 11 -
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(Figure 1) Spatial coverage
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(Table 2) LOS in urban freeway basic section

densit design speed 100 kph
LOS Y flow rate
(pecpkmpl) V/e
(pcphpl)
A <6 <600 <0.27
B <10 <1,000 <0.45
C <14 <1,350 <0.61
D <19 <1,750 <0.8
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(Table 3) PCEs in general terrain segment (KHCM)

vehicle (criteria of image detector) level
small-size car 10

(the full length : maximum 5m) ‘
medium-size heavy-vehicle 15

(the full length : 5m~9m) ’
full-size heavy-vehicle 20

(the full length : minimum 9m) )
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(Figure 4) The range of the flow rate based on LOS by density
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(Figure 5) Comparison between the real flow rate and the flow rate based on PCEs

(Table 4) Change of flow rate by heavy vehicle

small | mid. | full |real flow rate flow r?te reflects
@ | @ | @% | ob the impact of
heavy vehicle
66 33 1 1,024 1,207
69 29 0 912 1,062
69 30 0 948 1,107
87 13 2 951 1,015
87 13 1 1,047 1,115
86 13 0 1,051 1,126
87 13 1 1,083 1,155
86 14 1 1,067 1,144
57 41 1 865 1,062
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(Table 5) Results of same percentage of heavy vehicles

LOS small(%) | mid.(%) results
C 51 48 overestimate
D 51 48 normalcy
E 51 48 underestimate

(Table 6) Travel speed based on the results
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(Table 7) T-test of travel speed based on the results

L over-
classification normalcy .
estimate
average speed (km/h) 82 85
dispersion 40.4 6.7
P(T{=t) one tail test 0.02
level of significance 0.05

(Table 8) Average speed of LOS based on density
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