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ABSTRACT

International and Australian research has found that there are significant

benefits to road safety associated with the addition of Electronic Stability

Control (ESC) to passenger vehicles. The greatest benefit to Australia is for

crashes on high speed rural roads that occur due to a loss of control.

An investigation of what variables in the South Australian statewide crash

database are associated with high injury severity for vehicle occupants during

crashes on high speed rural roads was conducted. For specifically single

vehicle crashes on high speed rural roads, a higher speed limit, the hours of

darkness, and an earlier crash year were found to be the major indicators of

a high injury severity outcome.

A complementary investigation of high speed rural road crashes that were

a result of a loss of control was also conducted. This required the development

of a method for identifying loss of control crashes using available variables

from the South Australian statewide crash database. It was estimated that,

per year in South Australia, 561 injury crashes on high speed rural roads

are the result of a loss of control including 33 fatal crashes and 208 crashes

resulting in injuries requiring hospital admission.

While literature from ESC manufacturers clearly explains the theory be-

hind how ESC operates, no research has directly investigated what braking
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interventions are made by ESC during real world situations where a vehicle

not equipped with ESC would have crashed. More specifically, no research

has investigated how braking interventions a↵ect vehicle trajectory and en-

able a collision to be avoided. Also of interest is how the e↵ect of interventions

are altered when combined with other rural road safety features such as lower

travelling speeds, sealed roadside shoulders, and sealed roads.

Crash scenarios, developed based on high speed rural road crashes, were

simulated using a vehicle model (with a corresponding ESC model) sup-

plied by Bosch Australia. The simulation method included processes such as

dynamic testing of the vehicle model, use of a driver model, and trajectory

matching through optimisation. Each crash scenario was simulated using the

vehicle model without ESC active and then again using the vehicle model

with ESC active. The di↵erences in vehicle trajectory and the braking in-

terventions responsible for those di↵erences were then analysed. The crash

scenario simulations were also altered to represent the presence of specific

rural road safety measures in order to investigate how ESC braking interven-

tions were a↵ected. However, this process was found to render the results

unreliable and no analysis of how ESC was a↵ected by the rural road safety

measures was possible.

The results of simulating each crash scenario were presented in figures

that show when braking interventions are made and how they a↵ect vehicle

trajectory. Vehicle trajectory was analysed by investigating how ESC af-

fected vehicle sideslip, lateral o↵set, and yaw. The strength and duration of

individual braking interventions were then analysed which included an inves-

tigation of how they were a↵ected by travelling speed and how they compare
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to braking interventions elicited during ESC e↵ectiveness tests.
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