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Operating Speed Model of Passenger Car at
Single-lane Exit of Interchange
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Abstract; In order to determine the characteristics and values of the operating speed of passenger
cars at the single-lane exit of the interchange and ensure the coordination of operating speed in the
convergence section for vehicle safety, the measured data of the operating speed of passenger cars
on the freeway interchange was analyzed, and the operation rules of the vehicle at the exit were

obtained. The chain kepler radar velocimeter was used to collect vehicle speed in real-time. The
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feature points (including the starting point of the tapered section, diversion point and the small
nose point) of eight ramps were selected as the analysis sample of the vehicle speed in the free
flow state. K-S test was used to test the normal distribution of samples. After meeting the
requirements and analyzing, the speed and acceleration characteristics in the tapered section and
deceleration section, the parameters of the independent variables were determined. Finally, SPSS
software was used to make the regression, and the operating speed prediction model of passenger
cars at diversion points and small nose points were established. Then the model was verified by
data of four ramps. The results show that the operating speed at the diversion point increases
with the increasing speed at the starting point in the tapered section, and decreases with the
increasing length of the tapered section. The operating speed at the small nose point increases
with the increase of operating speed at the starting point in the tapered section and decreases with
the increase of length of the tapered section and the ratio of tapered section length and
deceleration section length. In addition, predicted model is successfully tested by regression
equation, regression parameters and the average relative error. The relative error of the predicted
value and measured value is less than 10%, so the established regression model meets the
accuracy requirements,

Key words: traffic engineering; operating speed prediction model; SPSS regression analysis; ramp

exit; tapered section; decelerating section
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Abstract: In order to determine the characteristics and values of the operating speed of passenger cars at
the single-lane exit of the interchange and ensure the coordination of operating speed in the convergence section
for vehicle safety, the measured data of the operating speed of passenger cars on the freeway interchange was
analyzed, and the operation rules of the vehicle at the exit were obtained. The chain kepler radar velocimeter
was used to collect vehicle speed in real-time. The feature points (including the starting point of the tapered
section, diversion point and the small nose point) of eight ramps were selected as the analysis sample of the
vehicle speed in the free flow state. K-S test was used to test the normal distribution of samples. After meeting
the requirements and analyzing, the speed and acceleration characteristics in the tapered section and
deceleration section, the parameters of the independent variables were determined. Finally, SPSS software was
used to make the regression, and the operating speed prediction model of passenger cars at diversion points
and small nose points were established. Then the model was verified by data of four ramps. The results show
that the operating speed at the diversion point increases with the increasing speed at the starting point in
the tapered section, and decreases with the increasing length of the tapered section. The operating speed at
the small nose point increases with the increase of operating speed at the starting point in the tapered section
and decreases with the increase of length of the tapered section and the ratio of tapered section length and
deceleration section length. In addition, predicted model is successfully tested by regression equation,
regression parameters and the average relative error. The relative error of the predicted value and measured
value is less than 10%, so the established regression model meets the accuracy requirements. © 2017, Editorial
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