








With VEDYAC various three dimensional dynamical problems can be simulated including
crashes. The program provides the user with several tools to model the human body and
objects, e.g. cars, barriers. Inertial properties are modelled with point masses. The point
masses can be connected with each other by elements which can have an elastic plastic char-
acteristic. To simulate crashes the program has contact bodies of different shapes, e.g. cylin-
der, torus, sphere and plane. In a VEDYAC model contact bodies are rigidly connected to a
point mass. The program checks each time step if there is an intersection between two con-
tact bodies. If an intersection exists a contact force is calculated on base of the intersected
volume. Since the control of contacts takes a lot of computer time, the user of VEDYAC
prescribes which contacts have to be taken into account during the simulation. The program
can supply different types of output. All physical quantities can be printed in tables or plotted
in graphs. Furthermore it is possible to make drawings.

VEDYAC has proven to be very useful for road safety research. The program has been used
to investigate and to develop various safety barriers, to investigate the behaviour of a light
pole during a car-impact. Also train-car collisions at level-crossings have been studied with
VEDYAC simulations [1], [2], [3].

The study set-up

The objective of the project was to describe an ideal car-front in terms of shape and stiffness

with regard to the safety of bicyclists during side collisions. To find the ideal car-front the

following steps were performed.

e Development of VEDYAC models of the car-front, bicycle and bicyclist

e Verification of the models with experimental data of side collisions to obtain a so-called
standard simulation

e Determination of parameters to be varied during simu lation

e Perform the simuhtions

e Interpretation of the simulation results

The reliability of the result of a mathematical simulation depend largely on the quality of the
used models. For this reason the required VEDYAC models to simulate a side collision
between a car-front and a bicyclist have been based on experimental simulations performed
by TNO Road Vehicles Research Institute [5].

The results of the TNO experimental simulations were also used to verify the VEDYAC
models. The verified simulation (standard simulation) was the starting point for the inves-
tigations to find an ideal car-front. There is an infinite number of ways to design a car-front,
but it is impossible to investigate the influence of all variations in shape and stiffness on the
safety of a bicyclist. To reduce the number of simulations, simplifications were necessary
In Figure 1 a view of the car-front used in the TNO experiments [5] is shown.

The general shape of the car-front is mainly determined by the bonnet angle. In order to keep
a link with the standard simulation, only the bonnet angle has been varied in the performed
simulations. To determine the influence of the bonnet angle, the head accelerations, both
linear and angular, the force applied to the left shoulder, the acceleration of the torso, pelvis
and the left knee of the bicyclist are compared for each simulation.

It is assumed that the maximum values of the accelerations found are a measure for the
injury severity of the bicyclist.

















