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Traffic Acceleration Noise as a Measure of Effectiveness
for Urban Six Multilane Highway in Kirkuk City

Abstract

This study is conducted to achieve its desired objective, which is the use of
acceleration noise as an alternative to measuring the level of service on six-
divided multilane urban highways located within Kirkuk City. The study provides
a simplified and easy method to evaluate the level of service (LOS) instead of the
extended methodology proposed by the Highway Capacity Manual (HCM-
2010). Other purposes related to the primary objective include the development
of a mathematical model describing the relationships of the three basic traffic
variables (i.e., speed, volume, and density) in Kirkuk City. A goodness of fit made
between some of the previous models (i.e., Greenshields, Greenberg, and
Underwood) that proposed to describe the relationships of the traffic flow and
the collected data, to demonstrate its validity, reliability, and conformity with the
previously selected models. Evaluating the existing LOS of the studied segments
has been performed. Linear equations with multiple variables are developed

between acceleration noise and the main traffic flow variables.

Ten (10) multilane urban segments in five (5) locations are chosen within the
study area for collecting the required field data. Moving Vehicle Technique
(MVT) with a digital camera equipped with a built-in GPS receiver utilized to
collect field data. Acceleration noise data and traffic flow variables are extracted
by retrieving recorded-videos at each run. Ten runs per segment are carried out
to ensure an accurate representation of the sample size for the target population.
Certified statistical software (SPSS v.26) were used to analyze field data and
represent results. The results demonstrate that the acceleration noise is directly
proportional to the volume and traffic density and inversely to the average speed.
Results show that the relationship between acceleration noise and traffic flow
variables (i.e., speed, volume, and density) is a polynomial quadratic relationship.

The acceleration noise is directly proportional to both travel time and delay time.



The relationship form between acceleration noise and travel time and delay time
is logarithmic and power respectively. Final results reveal that, acceleration noise
could be used as a surrogate to measuring the level of service for multilane urban
highways within the ranges of the level of service LOS A-LOS D. The conclusion
is based on the form of a non-linear relationships that relates acceleration noise

with the traffic density and the rest of the traffic flow variables.
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