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Simulation analysis of braking driving stability of

multi-axle heavy semi-trailers on curves roads
JIA Huixing, YANG Zhanglin, YAO Fang
(College of Mechanical and Automotive Engineering , Chuzhou Polytechnic,
Chuzhou 239000, China)

Abstract: A heavy semi-trailer model consisting of a five-axle heavy-duty tractor and a single-axle
semi-trailer was established using Trucksim software. Two steering modes were configured for the five-
axle heavy-duty tractor: dual front axle steering and single front axle steering. For the heavy semi-trailer,
two braking modes were implemented: anti-lock braking system (ABS) control and non-ABS control,
followed by simulation analysis of braking performance in curves. The results showed that during curved
braking, the multi-axle heavy semi-trailer significantly outperformed without ABS control when ABS
was employed, and dual front axle steering slightly surpassed single front axle steering. Therefore, for
multi-axle heavy semi-trailers in curved braking scenarios, adopting dual front axle steering and ABS
braking control yields the best driving stability.

Keywords: multi-axle heavy-duty semi-trailer; driving stability; dual front axle steering; ABS;
simulation analysis
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