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A motor vehicle is the most comfortable and popu-
lar means of transport; however, it causes a lot of prob-
lems for all road users.

Accidents occur every 15 seconds, in which people
suffer. One person is injured every 1.5 minute, i.e. one
thousand people are injured in 24 hours. Thus, ca one
million inhabitants of the Earth are lost in the period of
three years [1].

The number of old cars exceeding its own resources
several times has increased in Lithuania. Following sta-
tistics, one person is killed every 8 hours, and one person
is injured each hour on Lithuanian roads [1].

Each year 4,000 − 6,000 registered road accidents
occur in our country (the most typical are as follows: run-
ning over pedestrians, collision, overturning, hitting an
obstacle, running over cyclists, hitting a parked vehicle)
[2, 3].

The types of accidents vary. To study accidents of
various types accurately, first of all, the universal dynamic
model of the motor vehicle as well as the model of the
road shall be constructed.

Simulation and description of the motor vehicle
movement have been studied by scientists for several
years.

A. A. Chachaturov et al. studied the methods of road
pavement description, suspension of automobiles, roll-
ing of  wheels  and  simulated  the  movement  of  the
automobile [4].

A. Rutka and J. Sapragonas investigated the tyre and
road interaction. Their scientific work analyzes the influ-
ence of the tyre on the road. The data of profile used in
the investigation is measured on real roads. To investi-
gate the smoothing function of tyres two models are used:
flexible narrow ring – 2D estimates the tyre and road con-
tact in a line and flexible band – 3D estimates the dimen-
sional contact between road and tyre [5].

S. J. DiMaggio and M. P. Bieniek investigated ve-
hicle dynamics using limited surface treatment of the tyre
– road interface. A new method of dealing with the force-
producing mechanism at the tyre – road interface is pre-
sented in their scientific work [6].

J. Ambrósio created the vehicle dynamic model for
frontal and oblique vehicle impact analysis. The multibody
model of the vehicle is composed of 16 rigid bodies and
nonlinear partially flexible body. The system components
include a front double A-arm suspension system, a rear
McPherson suspension system, wheels and chassis. A
partially flexible body where the front part is considered
flexible while the remaining structure and a shell is con-
sidered rigid. This modeling assumption is valid, if plas-
tic deformations occur in the parts of the vehicle modeled
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as flexible regions such as the front and no significant
deformation takes place in the passenger compartment.
This model is suitable to simulate frontal impacts of the
sports car. The flexible part of the chassis is composed of
36 nodal points and 38 nonlinear beam elements made of
E24 steel and having hollow rectangular cross-section [7].

T. D. Williams, A. de Pennington and D. C. Barton
investigated the impact behavior of low volume, niche
market sports car with a spaceframe chassis using a non-
linear finite element. Considering the options to improve
crash it was essential to make sure that the overall struc-
tural response is predicted. An experimental test program-
me supported the finite element predictions and included
the impact testing of typical brazed tubular structures and
an automotive wheel and tyre. Results from a 23,000 fi-
nite elements vehicle model correlate with the digitized
results of a crash test video [8].
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��� ���espread in modern
manufacturing. The lowest speed of automated guided
vehicles takes place during the movement along a curvi-
linear trajectory and results from necessities of assurance
stability during movement. The authors decided to use
the computer simulation process to explain this phenom-
ena. During simulation the mathematical model of an
automated guided vehicle was moving along curvilinear
trajectory. Factors connected with the construction of an
automated guided vehicle and with the trajectory were
taken into account during simulation [9].

The dynamic models of motor vehicles presented by
other scientists are very complicated and they can be sim-
plified for simulating the movement of the motor vehicle
on the road.

The authors of this article focus on the simulation of
the motor vehicle on a certain road and propose their spe-
cific solution of this problem.

The movement of the motor vehicle on the road is a
very complicated process which depends not only on the
dynamic properties of the motor vehicle, but also on the
conditions of the road section under investigation.

The system “motor vehicle − road” was selected for
research. It consists of:
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To solve the constructed mathematical model of the

system “motor vehicle − road” application packages
Compaq Visual Fortran Professional v 6.1 [10] and Wa-
terloo Maple 7.0 [11,12] are used.
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To describe the road pavement surface roughness and
cohesion coefficients of the road pavement and  motor
vehicle wheels on each nodal point of the road pavement
surface the method of finite elements is applied [2, 3, 13,
14].

The total pavement surface of the road section is di-
vided into triangular finite elements (FE) (Fig 1). A cer-
tain height of the road pavement surface roughness and
cohesion coefficients of road pavement surface and mo-
tor vehicle wheels in the longitudinal and transverse di-
rections of the motor vehicle wheels are selected in each
nodal point of FE.
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of generalized speeds; { }mvF − vector of generalized

forces, influencing the motor vehicle.
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roughness on finite element nodal points.
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 yxN , − shape functions of triangle finite element;

{ }a , { }b  − vectors of maximum and minimum cohesion

coefficients on finite element nodal points.
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