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Operating speed characteristics of heavy vehicle on
expressway uphill section

XU Jin-liang', LEI Bin'*, LI Nuo’
(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’an University,
Xi'an 710064, Shaanxi, China; 2. Xi’an Metro Co. , Ltd. , Xi’an 710016, Shaanxi, China;
3. Civil Aviation Engineering Consulting Company of China, Beijing 100621, China)

Abstract: The traffic composition, heavy vehicle power, load mass and mass-to-power ratio of
expressway in Inner Mongolia were analyzed, and the typical vehicle on expressway uphill section
was determined. Based on the corrected speed prediction model, the operating speed curves of
typical vehicle under different slope gradients(1%-6%), slope lengths, load masses(30, 40, 50,
55 1), mass-to-power ratios(80, 120, 160, 200 kg « kW ') and initial speeds into slope(0, 20,
40, 60 km + h™') were drawn, and the reasons of curve changes from vehicle dynamics
perspective were studied. Analysis result shows that Foton Auman ETX9 heavy truck is the
typical vehicle on the expressway for coal transportation in Inner Mongolia. When heavy vehicle
runs on a certain slope, the vehicle speed will not decrease with the increase of slope length after
reaching balancing speed. The bigger the slope gradient is, the faster the vehicle speed drops, the
lower the final balancing speed is. The bigger the load mass is, the faster the vehicle speed
drops. The smaller the mass-to-power ratio is, the better the vehicle climbing performance is.

The higher the initial speed is, the longer the distance for vehicle to reach balancing speed is.
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Fig. 1 Composition of vehicles on investigated section
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Fig. 2 Statistics of vehicle powers
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Fig. 3 Statistics of vehicle load masses
By 2 A,
BT 0 38 T A0 o e D R L 7 i A
2 X BT A AT R 0 S AU UL itk L
BB OR  S it  TRD XEE o LA Y 0 A A 5 0 T
%R R T S L e I R (R A R AN
AR UER . A SO HERMAS N 5200 b DX 4 9 5 o 2 R
o SR USRS 1 RN 7 s, Gt 45 2 i B a8 i 2R 3 i ot
AR AR DL WA 4
100
80

60

B /%

1 1 1 1 1 1 J
175 185 195 205 215 225 235 245
SRR T (kg « kW)

4 R

Fig. 4 Statistics of mass-to-power ratios
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Tab. 2 Performance parameters of typical vehicle
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Fig. 6 Main interface of prediction model
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Fig. 8 Relationship between slope gradient and speed
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