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Minimum length of passenger-car-only-acceleration single lane of highway

PAN Bing-hong, LI Xiang
(School of Highway, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: In order to fill the gap in the design of the separation of passenger cars and trucks
(SPCT) interchange, and to provide the theoretical support for the relevant design, the minimum
length of passenger-car-only-acceleration single lane (POASL) on freeway was studied based on
the driving characteristics of passenger cars. First of all, by analyzing effect of the design speed
of main lane and ramp, acceleration performance of passenger cars on the acceleration zone, and
the effect of the characteristics of time headway of inflow traffic flow, design traffic capacity of
main line and minimum headway on the waiting zone, the length calculation model of acceleration

zone, waiting zone and triangle gradient section were established. Secondly, by selecting the
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reasonable speed and acceleration characteristic parameters of the passenger cars in the domestic
and foreign codes, the key indexes in the calculation model were determined, and the
recommended minimum length of the POASL was put forward through calculation. Finally, the
influence of different longitudinal slopes on the confluence of passenger cars was analyzed. and
the longitudinal slope correction coefficient of the acceleration zone was proposed. The results
show that the minimum length of the acceleration lane specified in Chinese code merely meets the
requirements of the design speed of the ramp is greater than or equal to 50 km/h. If the design
speed of ramp is less than 50 km/h, the standard value is too short to meet the requirements of
safe confluence. Therefore, it is appropriate to increase the minimum length of acceleration
specified in code appropriately. When an acceleration lane is located uphill, only the minimum
length of the acceleration zone needs to be corrected, rather than the entire length of acceleration
lane. The parallel acceleration lane is shorter than the directly-linked type acceleration lane, and
the difference between them increases with the enlargement of design speed. Considering
occupation, the parallel acceleration lane is more economical for POASL. 9 tabs, 8 figs, 28 refs.
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Fig.1 Parallel acceleration lane of SPCT interchange
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Tab.4 Calculated acceleration of passenger cars
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Tab.5 Acceleration of passenger cars in this paper
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Tab. 6 Lengths of waiting zone and triangular

gradient section in POASL
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Fig. 7 Variation tendencies of length of acceleration zone in POASL
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Tab.7 Recommended values of index of POASL
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Fig. 8 Variation tendencies of correction factors of uphill acceleration zone in POASL
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