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Abstract

This study systematically investigates the body roll dynamics of a three-unit articulated bus during
steering maneuvers. A full-vehicle seven-degree-of-freedom yaw-roll coupled dynamic model is de-
veloped on the MATLAB platform, in which the Fiala tire model is incorporated to capture the non-
linear characteristics of tire lateral forces. Subject to relevant national standard constraints, step-
steering inputs are applied, and combined analyses are conducted under curb, fully loaded, and
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overloaded conditions. The roll angle, roll rate, and lateral load transfer characteristics of the three-
unit articulated bus are comparatively evaluated. The results indicate that, in practical operation,
load distribution patterns in which the first and third units are in the curb condition while the sec-
ond unit is overloaded, or the first and third units are overloaded while the second unit is in the
curb condition, should be avoided. Moreover, the roll response of vehicle units progressively inten-
sifies from the front to the rear along the longitudinal direction, leading to a pronounced stepwise
deterioration in roll stability.
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Figure 1. Schematic diagram of the structure of a three-car virtual track train
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Figure 2. Axle structure diagram
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Figure 3. Structural diagram of articulated disc
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Figure 4. Three-group articulated bus coordinate system yaw-roll model
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Figure 5. Response validation comparison
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Figure 6. Roll response under different load state configuration schemes
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