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Braking Distance (m) Instant Longitudinal Speed (Km/h)

Instant Longitudinal Acceletation (g)
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Front Left Tire Vertical Force (N)

Rear Left Vertical Force (N)

Front Left Longitudinal Slip
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Braking Distance (m) Instant Longitudinal Speed (Km/h)

Instant Longitudinal Acceletation (g)
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ABSTRACT

One of the challenging issues in transportation is the transportation safety. Considering that
transportation safety arises from the three factors including vehicle, road, and driver, the origin
of transportation safety is rooted in various sciences, such as automotive engineering. In this
paper, the dynamic behavior of a passenger vehicle during braking on routes equipped with
speed bumps and rumble strips has been investigated. Speed bumps and rumble strips are used
to inform the drivers of the possibility of an imminent hazard. Nevertheless, examining the
vehicle performance during braking on speed bumps and rumble strips is an issue that has not
yet been studied, and this paper aims to address this issue. For this purpose, a vehicle braking
scenario with an initial speed of 60 km/h was defined on a flat route and on routes with rumble
strip profiles and semi-sinusoidal and trapezoidal speed bumps to be simulated using CarSim
software package. In addition, a similar scenario was defined for experimental testing in order
to evaluate the braking performance of the vehicle in actual conditions. The results show that
the vehicle stopping time and braking distance exhibit slight changes compared to the flat route.
However, variations in the vertical force applied to the wheels in the semi-sinusoidal and
trapezoidal profiles are considerable, and there is even a risk of contact loss between tire and
ground and therefore loss of vehicle controllability, and the importance of these issues is not
less than that of braking distance and vehicle stopping time.
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