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Abstract

One significant reference on traffic operations is the Highway
Capacity Manual (HCM). For more than 60 years, it has been a key
guideline in the world's extensive highway networks' planning, design,
analysis, and operation. Between 1950 and 2016, there were six

versions of updated and revised processes.

In the network of city highways, freeway segments are a
major operational and design challenge that needs particular criteria
for traffic problem resolution, performance analysis, and design. The
HCM freeways are mostly formed of basic freeway segments,
weaving segments, and merge/diverge junctions. HCM provides
procedures, formulas, graphics, and tables for assessing freeway

capacity.

This study revealed and reviewed the methods used to
calculate and assess the performance measures for various HCM
editions on freeway segments. The purpose of this work is to first
collect and analyze the necessary traffic data in order to evaluate the
traffic operation characteristics of selected freeway traffic problem
areas in Mosul City using the last HCM edition. Second, the study will
compare the analysis results for this edition with three previous HCM
publications in order to choose the most appropriate model that can be
used to analyze and evaluate the various freeway segments in Mosul

City using statistical measures.

The study area is located in northern Mosul City which
consists of the 6-lane main urban freeway (eighteen basic freeway

segments, three weaving segments, five merge, and five diverge
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segments) linking between Al-Baladiyat Interchange and Third Bridge
Interchange. To provide a reasonable indicator for the performance
measure of study freeway segments, the primary parameters of traffic
movement: traffic volume, speed, and density are conducted using the

traffic surveys.

During the field surveys, the study selected a typical weekday
to ensure that it could produce data that were both acceptable and
realistic. For these surveys, which will be conducted for two weeks
each in October 2021 and March 2022, typical workdays of Monday,
Tuesday, and Wednesday were chosen. The speed information is

gathered using a radar speed gun.

Organizing and analyzing the data collected from these
surveys was done using GoodVision and PTV-VISSIM software
programs. GoodVision automates all stages of traffic operations, from
camera data collecting through traffic analysis. The software PTV-
VISSIM is used as one of the microsimulation tools that allow users to
model real-world traffic conditions with a high level of accuracy and

comprehension.

The study seeks to identify the proper estimation technique
for assessing traffic basic, weaving and ramp junction features among
the past four HCM versions. The t-test, coefficient of variation, and
root mean square error was three statistical metrics utilized for this
purpose.

The basic freeway segments in HCM 1985 in downgrade
area produce the worse LOS is F, density is 67pc/mi/In, and speed is

29mi/h. The statistical analysis for the prediction of basic freeway

segment parameters of density, speed, and LOS, show that relative
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superiority of the HCM 2016.

The weaving and non-weaving speed and density calculations
under peak hours of the normal daily traffic conditions show the
relative validity of the HCM 2000. The study revealed that traffic
congestion and problems on the freeway section downstream of the
weaving segment had a noticeable influence on non-weaving speed
and density, as well as the level of service and weaving performance.
As a result, the study recommended future research to incorporate this
influence into the HCM methodology. Considering the necessity to
maintain the flow of traffic on the service road running parallel to the
freeway, minimize the number of access points connecting them, and

keep the entry points and exit points apart.

Under study condition at merge or diverge ramp-freeway
junction, the HCM 2016 performs best on density and level of service
predictions. HCM 2000 came next, then HCM 2010, both in terms of
preference and relative weight and significant. The worse ramp
junction segment in Al-Baladiyat Interchange in left side in the merge
area in the 1985 LOS is F and there is no value of density and speed.
The study results show that a breakdown in some study segments at
the ramp junction segments of the ramp influence area (when flow
rate in lanes 1 and 2 upstream of the ramp affect area during peak
periods) has a significant impact on the current low performance of
level of service E, and F (diverge or merge) occurred related to a lack
in total capacity, demand exceeds capacity. Therefore, increase the
number of lanes on the upstream and downstream of each interchange
in the study area may be needed and then the capacity and level of

service of the interchanges will be improved.
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