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Abstract: Long downhill is a typical section where large vehicle accidents occur frequently. Most of the
existing simulation models are suitable for evaluating road plane alignment safety, but cannot reflect the
impact of driver’s different gear shifting decisions on long downhill driving safety. The whole vehicle model,
steering controller and pedal controller of heavy-duty truck are established. According to the natural driving
data of heavy-duty trucks, by introducing the driver’s control boundary constraint and combining TruckSim
software with Simulink software, a long downhill driving control strategy based on gear shifting acceleration,
gear shifting sliding and gear shifting braking is designed, and a virtual simulation experiment which
introducing the characteristic spectrum of driver’s maneuvering behavior at vehicle speed level is proposed.
According to the questionnaire information of current driver’s gear shifting in current road section, taking an
actual long downhill road for example, the driving characteristics of heavy-duty truck on long downhill under
different driving modes are studied. The simulation result shows that (1) controlled by preview constant
speed mode, the throttle opening and wheel brake pressure of the vehicle alternate with each other, which is

not consistent with the real long downhill driving characteristics, so it is difficult to provide an objective basis
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for the safety improvement of the long downhill road, while the control mode of gear shifting for downhill driving

can reflect the driving characteristics of the heavy-duty truck under different gear shifting decisions; (2) taking

vehicle speed and single wheel braking pressure as evaluation parameters, in the driving process of the current

simulation road section, the safety performance of heavy-duty truck in gear 7 is optimal, the comprehensive

performance in gear 8 is the best, the high amplitude fluctuation area of the single wheel braking pressure is

mainly concentrated on the 28. 3 —35. 5 km road section, which can provide a new way for the optimization of

the driver’s gear shifting decision, the design of road profile and the location of escape lane.

Key words ; traffic safety; gear shifting decision; driver-vehicle-road collaborative simulation; large vehicle;

long downhill section
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Fig. 4 Simulation result of preview and fixed speed mode
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Fig. 5 Simulation result of gear shift control mode
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