FIGURE 5.11 Speed-volume and LOS relationships-trucks present-up to 3% trucks.
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A PCE factor for PC is included in Table 5.10. It was calculated by dividing
the average PC-PC headway when volume was greater than or equal to 2,000
vphpl, by the minimum PC headway in a PC-only traffic stream. This factor was

meant to provide a direct comparison with the “ideal” minimum headway.

Table 5.10 indicates that HV presence in the traffic stream had a
significant influence on PC as well as HV headways. Headways typically
increased with increasing HV presence and thus the PCE factors also increased

in parallel.

The HCM 2000 recommends a PCE = 1.50 for level basic freeway
segments such as the study location. This value agreed with field data when
truck presence did not exceed 3%, however higher PCE values were identified at
higher truck presence levels. There are indications that vehicles in the heaviest
analyzed class 9 may have a PCE value of 2.00 or higher, however not enough

data were available in the study database for definitive conclusions.

Figures 5.15 and 5.16 provide a graphical representation of the
relationship between PCE and heavy truck presence in the traffic stream for HV

collectively (vehicle classes 4 and above) and PC, respectively.

Thus, based on the available information, the previously stated finding of

lower PCE factors with a higher percentage of HV was not supported.



TABLE 5.10 Passenger Car Equivalent factor relation with heavy vehicle percentage

in the traffic stream.
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Passenger car

Truck class 8

Truck class 9

Vehicle class 4 and

above
Heavy Headway | PCE | Headway | PCE | Headway | PCE | Headway | PCE
vehicle (seconds) (seconds) (seconds) (seconds)
percentage

>0-3% 1.60 1.12 2.14 1.50 2.21 1.55 2.14 1.50
3-6% 1.68 1.17 2.08 1.45 2.83 1.98 2.32 1.62
6-9% 1.73 1.21 2.52 1.77 2.48 1.74 2.48 1.74
>9% 1.69 1.18 2.54 1.77 3.26 2.28 251 1.76
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FIGURE 5.15 Heavy Vehicle PCE vs. Heavy Vehicle percentage in the traffic stream.
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FIGURE 5.16 Passenger Car PCE vs. Heavy Vehicle percentage in the traffic stream.
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CHAPTER 6. CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

The objective of the thesis was to identify Heavy Vehicle (HV)
characteristics that have an impact on freeway throughput at various congestion
levels with an emphasis on operations at LOS E and F. Furthermore, it was
desired to use the available database in order to derive Passenger Car
Equivalent (PCE) factors obtained under congested and severely congested
conditions in order to compare them to the HCM 2000-recommended PCE
factors that were calibrated under ‘steady-flow’ conditions.

Since PCE factors are based on the ratio of Heavy Vehicle to Passenger
Car (PC) headway ratio per equation 2.1 below, the present research effort

focused on factors affecting HV and PC headways at various congestion levels.

PCE= % 21

Headway relation with speed

A fundamental Headway-Speed quadratic equation (see equation 5.1
below) was fit to the available data and calibrated at the aggregate analysis level,
for average headways across all analyzed vehicle classes. A high correlation
between the dependent and the independent variables was identified (r = 0.981);
the model had a very good fit at the 0.000 significance level.

Vehicle Headway = 0.0018 * Speed? + (—0.14) * Speed + 4.94 5.1

Where, Vehicle Headway was measured in seconds.
Vehicle Speed (mid-point of speed range) was measured in mph.
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Minimum headways (operation at capacity) were associated with speeds
ranging between 40 and 45 mph and densities slightly higher than 45 veh/mi
(LOS F), as shown in Figure 5.3.

Recognizing the overarching relationship between headways and speed,
the remainder of the data analysis focused on identifying additional factors
affecting HV and PC headways and especially factors that may have a differential
effect on these two types of headways.

Lagging Passenger Car Headways

Researchers had previously established that PC drivers maintained longer
headways when following HV than when following lighter vehicles. Two types of
‘light vehicles’, PC and light trucks (vehicle classes 2 and 3 respectively-see
Figure 3.1 for definitions) and two types of ‘HV’ (vehicle classes 8 and 9) were
used to verify whether this finding applied to the study database. An additional
dimension in this investigation was a separate analysis for each of nine 5-mph
speed ranges. It was indeed verified that for each analyzed speed range the
headways PC drivers maintained from ‘light vehicles’ were statistically
indistinguishable; the headways they maintained from class 9 vehicles were
statistically significantly longer (Tables 5.6 and 5.7 and Figure 5.5). Although,
their headways from class 8 vehicles were longer that those they kept from
‘lighter vehicles’ they were not always statistically significantly longer.

A clear pattern of PC drivers maintaining shorter headways from vehicles

class 9 as speeds increased from 10-15 mph to 45-50 mph was evident.
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