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Analysis of the Influence of Road Roughness Model on
the Transient Response of Vehicle Rollover

Yang Chenxu', Lu Yongjie’, Wang Meichen', Zheng Lufeng'

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. State Key Laboratory of Mechanical Behaviour and System Safety of
Traffic Engineering Structures, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Accurate road roughness model can improve the estimation accuracy of vehicle transient
response. In this paper, combined with the standard pavement spectrum and the self-similarity charac-
teristics of pavement morphology in the national standard, the flat pavement, two-dimensional pavement
and three-dimensional pavement models were established by using the inverse Fourier transform method
and the square subdivision method. Under the typical working conditions of double lane change, fish-
hook and angle step, the differences of four transient responses of lateral load transfer rate(LTR), lat-
eral acceleration, yaw rate and roll angle under different pavement and different flatness models were
compared and analyzed. Among them, the three-dimensional road surface model had the greatest influ-
ence on each response, and the value of each response reached the rollover threshold when the vehicle
rolled over. This paper verified the feasibility of the establishment of multi~-dimensional road model, and
provided a theoretical basis for the study of vehicle rollover transient response.

Key words: rollover; transient response; Fourier inverse change method; square subdivision; three-

dimensional road spectrum



