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Calibrating of acceleration and deceleration rate for the operating speed
prediction models of two-lane roads in a mountainous area
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Abstract: To determine the acceleration and deceleration rate for the operating speed prediction model, the
continuously driving tests of passenger car, bus, and heavy trucks were carried out on two-lane roads in a
mountainous area. Longitudinal acceleration of vehicles was collected, and the cumulative frequency curves of peak
acceleration and deceleration rate were analyzed. The statistical distribution and the eigenvalues of acceleration
(a,) and deceleration (a,) were obtained, and the models of a,  and a, with road geometry parameters as
independent variables were established. The results show that: due to that the magnitude of a, of passenger cars is
about twice higher than a_, the a  and a, could not be simplified to a same fixed value. Slope breakpoint of
cumulative frequency curve of a, and a, does not appears on the 85" percentile but near the 95" percentile. The a,
and a, of large buses display very close amplitude, and a, of heavy-duty trucks is significantly greater than a . a and
a,, of heavy-duty trucks are lower than large buses’ . There is a negative correlation between longitudinal acceleration
of passenger car and curve radius, and a positive correlation with curve deflection angle.
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Tab.1 Main information of the test roads
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Fig.1 Plane alignment of one test section of two-lane mountain roads
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Fig.2 Collecting the longitudinal acceleration of traveling vehicles on a mountain road
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Fig.3
deceleration for passenger cars
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Tab.2  Statistical results of acceleration and deceleration of passenger cars

ATHEIMBHE/ (m - s72)

ATHEWESE/ (m - s72)

RO E Y iwes
RME ¥E 50t g5t 90 95t Rl HME 50" g5t 90" 95t
I 2850 0.774  0.742 1233 1.337  1.571 4745 0943 0722 1.828  2.084  2.481
I 2.094 0489 0478 0.795 0.894  1.030 3.827 0428 0.280 0.800 0.988  1.327
111 2562 0.617 0.544 1.083 1.212  1.350 5.191  0.643  0.419 1219 1.491 1.934
v 2818  0.611 0.598 1.138  1.266 1.475 7132 0913 0.764  1.619 1917  2.355
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Fig.4 Measured acceleration and deceleration of heavy trucks
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Tab.3  Statistical results of acceleration and deceleration of large vehicles

AFZENNEE/ (m - s72)

ATHEWESE/ (m - s72)

KRy

wARME  BH 50" g5t 90t 95t KM HE 50" g5t 90" 95t
KAEVE 7 1.396 0342 0.230 0.584 0.627 1.075 1.187 0354 0.280 0.690 0.845  1.026
B 0.847 0.127 0.075 0.231  0.309  0.408 0.888 0.172  0.112  0.303  0.407  0.548
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Fig.7 Traveling speed and longitudinal acceleration of passenger

cars
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