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Study on Design of Gentle Slope in Continuous Downhill Section of Expressway
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Abstract. The purpose of setting gentle slope on the downhill section of expressway is to reduce truck speed
and the use of brake hubs, and improve the safety of the continuous downhill section. The current
specifications are not detailed enough for the design indicators of gentle slopes for continuous downhill
sections, and there is lack of regulations on the minimum length of different gentle slopes. According to the
actual situation of current leading freight vehicle types, selecting the leading type of the Dongfeng
DFILA251A15 6-axle articulated train, the force state of the truck on the downhill section is analyzed.
Regarding the downhill gradient that keeps the truck at constant speed under the engine braking condition as
the critical longitudinal slope of the gentle slope, and the gentle gradient values corresponding to different
running speeds when the truck adopts different braking gears on the continuous downhill section are proposed.
according to the force analysis result and the brake hub temperature drop model, the gentle slope lengths
corresponding to the speed reduction characteristics and brake hub cooling characteristics are proposed
respectively. The result shows that (1) when the engine is braked, the gentle slopes on which the truck
keeps running at constant speed are all less than the specified values in the specification; (2) the slope
lengths of the gentle slopes based on the speed reduction characteristics of trucks are all greater than the
specified value of the shortest slope length, indicating that the design of the minimum slope length of the
gentle slope should be determined according to the function of the gentle slope.
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downhill section; slope and slope length
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Tab.1 Specified value of minimum slope length of expressway
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Tab.2 Control value of continuous downhill gentle slope under engine braking mode
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Tab.3 Corresponding gentle slope lengths when initial temperature is 260 °C
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Fig.2 Corresponding gentle slope length when initial
temperature is 260 °C
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