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Heavy truck climbing speed on long and

steep longitudinal slope section
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Abstract: To determine the reasonable grade and grade length, a dynamic heavy truck model was set up,
which could be suitable to the characteristics of steep and long longitudinal slope. The tire and suspen-
sion could bear forces not only in the vertical direction but also in the horizontal direction along slope.
With consideration of the torque characteristics of the engine and the stall conversion relationship of the
power transmission system, the speed variation during the heavy truck climbing process was studied.
The influences of axle load, entrance speed, grade and grade length on the truck speed were analyzed.
The results show that the change of the heavy truck drive torque is quite complex during the climbing
process, but the speed is always in decline. If the grade length is long enough, there is always a steady
speed. With the increase of grade and axle load, the decline of the speed will be faster, and the steady
speed will be lower. The entrance speed has no influence on the steady speed, but with the increase of

the entrance speed, the steady length will be longer. Based on the above analysis, the control indicators
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of grade and grade length are put forward, and then a function model on the relationship between grade

and grade length is built up. The results can provide reference for route design of highway in mountain

area. 9 figs, 10 refs.

Key words: road engineering; long and steep longitudinal slope; heavy truck; grade; grade

length; vehicle speed
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Fig.1 Dynamic heavy truck model
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Fig. 2 Engine output torque curve
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Fig. 3 Truck drive torques at different shifts
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Fig. 4 Climbing speeds under different grades
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Fig. 5 Drive torques under different grades
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Fig. 6 Climbing speeds under different axle loads
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Fig. 7 Climbing speeds under different entrance speeds
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