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Design methods for long steep downgrades considering of
brake temperature of truck

LIAO Junhong"?, SHAO Chunfu', WU Hongbo®, WANG Fang’

(1.MOE Key Laboratory for Urban Transportation Complex Systems Theory and Technology ( Beijing Jiaotong University ) , 100044
Beijing, China; 2. Research Center of Traffic Safety, Research Institute of Highway, MOT, 100088 Beijing, China)

Abstract: To promote the safety level of long steep downgrades (LSD), profile design methods for LSD
considering of the brake temperature of truck were studied. Seven typical LSD with different length and average
grade percentage were selected. Then the influence of operating speed and gross weight on the brake
temperature was analyzed. Furthermore, three characteristic values, i.e. the brake temperature of trucks at the
end of the LSD, the distance to the beginning of the LSD when brake temperature up to 200 °C and 260 °C
were used to analyze the influence of two different profile design alternatives, one is that unique longitudinal
grade is used throughout the whole LSD, another is that different grade percentages are used in different
segments, e.g. a steep grade is preceded by a gentle slope. The quantified section classification criterion was
presented, and some recommendations were provided. The research shows that from the aspect of reducing the
brake temperature of truck, unique grade percentage is recommended. If different grade percentages were
used, the difference between any two adjacent segments should be controlled in a small range.

Keywords: long steep downgrades ( LSD); brake temperature; longitudinal grade; difference of grade

percentages; section classification
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