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Abstract: The paper evaluates from a physico-mathematical point of view the kinematic values of traffic
incidents between motorcycles and passenger cars in their various stages. When evaluating the kinematic
values of such incidents we take into account the parameters resulted from the primary search of the
incident site. By reconstructing such incidents one aims to determine the velocity variation of the
motorcyclist (man/woman - 5; 50; 95%), according to the distance covered by the motorcyclist from the
initial impact until they reached the ground — the total distance of the impact, also taking into consideration
the angle of the trajectory. In the situation of different impact angles of the motorcyclist until they reached
the ground — the distance covered in air after impact as well as the total impact one, are determined
according to the sliding distance covered on the type of soil that they have been projected on, by following
the dependence between these kinematic values. The results obtained are in a graphic form and they offer
the possibility of catching the various stages of the incident. The numerical model developed can be applied
to solve a large number of cases of such motorcycle - passenger car traffic incidents in order to establish
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their dynamics when produced as well as their reconstruction.
Key words: passenger car, motorcyclist, traffic incident, kinematic values, numerical modeling

1. INTRODUCTION

Traffic incidents generally involve two main
factors [4-8, 15, 18, 19]: the vehicle and the
people with their multiple qualities, as drivers,
passengers, pedestrians, on a bicycle, on a
motorcycle, etc.

In the case of motorcycle incidents, most of
them and the most serious ones are the ones
between motorcycles and passenger cars, which
motivated researchers to focus on them more
[10-13, 16, 20]. The consequences of a collision
between a motorcycle and a passenger car
depend on a series of factors, amongst which the
most important ones are the type and the weight
of the passenger car, the place, direction and side
of the impact, road features, etc. Such collisions
have the following common characteristics [5-8,
16, 19, 24]:

— the motorcycle low weight in comparison to
the rest of traffic participants;

— motorcycle low adherence, which raises
several situations in traffic;

at the initial moment of the impact, the
motorcyclist is part of the motorcycle, only to
be separated by it as the collision develops;
the motorcycle mass is smaller than the
collisioned passenger car;

the motorcyclist is usually cast, thus being
removed from the motorcycle;

an additional problem is appreciating the
release angle of the motorcyclist (for real
traffic incidents where we do not know the
value of the launching/releasing angle, this
can be assumed as being 45°);

reduced physical protection of the
motorcyclists, which increases their impact
vulnerability;

the evolution of the collision is influenced by
the mass of the motorcyclists and the
motorcycle, the impact is sustained only by
the mass of the motorcycle: at first all the
masses participate in the collision but then
because the motorcyclists are disengaged, the
impact is sustained only by the mass of the
motorcycle; as a consequence, there is a
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collision with a body whose mass is variable
in time;

the motorcycle-motorcyclist pair is more
prone to imbalances;

the motorcyclists need to focus more and for
longer, thus being more prone to stress and

as a rule, the motorcyclist is exposed at three
types of impacts: the initial impact with the
passenger car, the secondary impact when
they hit the road (ground) and a last impact
(auxiliary) with objects or parts of the road.

The most frequent types of motorcycle -

passenger car collisions are presented in figure 1
[5, 8-10, 20]. Figure 2 captures the distribution
of various motorcycles incidents and figure 3
high speed, followed by the movement of the presents the distribution of the cast distances of
motorcycle/motorcyclist on a trajectory ~— motorcyclists according to each type of collision
which can significantly influence the gravity  [8].

of the incident;
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mental fatigue;
— usually, the collision between a motorcycle
and a passenger car takes place at relatively
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Fig. 1. Types of motorcycle - passenger car collision types. a) Type 1 collisions (90°+20°): frontal passenger car —
lateral motorcycle; b) Collisions type 2 (180°£70°): frontal passenger car — frontal motorcycle; c) Collision type 3
(90°+20°): lateral passenger car — frontal motorcycle; d) Collisions type 4: passenger car in corners— frontal motorcycle;
e) Collisions type 5: behind passenger car — frontal motorcycle; f) Collisions type 6: frontal passenger car — behind
motorcycle.
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Fig. 2. Distribution of collision types in which
motorcycles are involved. 1-6: types of motorcycle-
passenger car collisions (see Fig. 1, a-f); 7: other types of
collisions (with pedestrians, bicycle riders, motorcyclers,
posts, trees outside the road, etc.).
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Fig. 3. Distribution of cast distances of motorcyclists
according to the type of collision. 1-6: types of
motorcycle - passenger car collisions (see Fig. 1, a-f);
7: other types of collisions (with pedestrians, bicycle
riders, motorcyclists, posts, trees outside the road, etc.);
Sp - the cast distance of the motorcyclist.

The statistical report of DRPCIV [22],
regarding the national passenger car fleet,
having as reference - 31.12.2015, shows that
from the total national fleet, passenger cars
represent 78% and motorcycles 0.38%. The
document mentions that two powered wheelers
(PTW - Powered Two Wheelers) represent 1.7%
from the national fleet [22, 24].

The statistical report of DRPCIV [24],
regarding the driving license categories at a
national level, with a point of reference -
31.12.2014, reveals that the people having a
driving license for two powered wheelers (AM,
Al, A2, A) represent 20.3% (5.12% women,
15.18% men) of the total of people holding
driving licenses, while the ones holding driving
licenses for passenger cars, 98.74% (31.8%
women, 66.94% men). The people with
motorcycle licenses for heavy motorcycles,
without power restrictions (A), represent 6.05%
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(0.2% women, 5.85% men) of the total of people
holding driving licenses, 29.8% (0.99% women,
28.81% men) of the total of people holding
driving licenses for powered two wheelers [23].

The national Road Department — IGPR —
presented on 29.07.2015 [24], regarding the
safety of vulnerable users, highlights the fact
that of all severe traffic incidents, the drivers of
powered two whellers are involved in 19% of
cases, and in this category, the motorcyclists
present the most severe consequences (62.63%
of people were deceased and 53.78% severely
injured in such). Evaluation of kinematic values
in the case of the cast of the human body during
traffic incidents in which motorcyclists, bicycle
riders or pedestrians are involved are interesting
continuously in various research [2, 3, 9-14, 16,
17, 20], and the literature captures the aspects of
physical phenomena during such collisions [4-8,
15, 18, 19].

In order to evaluate the kinematic values of
the motorcycle - passenger car collisions, this
paper developed a numerical calculus using
MathCAD, which takes into account the
physical phenomena present in the stages
consecutive of the collision, which take place in
such incidents and which allow the user to obtain
the aimed results with graphic interpretations.

In this respect, according to the input data
(the wvariables taken into account — the
parameters resulted from the primary research of
the site), we aim to obtain results on: the
relationship between the distance covered by the
motorcyclist (male/female - 5; 50; 95%) from
the moment they were cast until they hit the
ground and the sliding distance on the ground
they were cast, taking into account the angle of
the trajectory; the variation of the distance
covered by the motorcyclist from the moment
they were cast until they reached the ground,
respectively until they stopped on the groung, in
the case of various angles of their trajectories,
taking into account also the influence of the
sliding space on the ground, the variation of the
initial velocity according to the total distance
cast, in the situation of various angle trajectories
and various sliding distances.
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2. THE METHOD OF NUMERICAL
EVALUATION

To exemplify, we take into consideration type
3 of collision (see Fig. 1.c), where the velocities
of the motorcycle and the passenger car have
perpendicular directions (Fig. 4) [8]. In such
circumstances, based on a calculus method
developed in MathCAD, which offers results
precise enough, one can determine the kinematic
values of such a collision. In this respect, the
center of gravity for the motorcyclist is
considered to be above the impact point between
the front and side wheels of the passenger car.
This gives birth to the moment which slightly

rotates the motorcycle around its front wheel,
and in this time the motorcyclist is separated
from the motorcycle and is cast over the hood of
the passenger car on a trajectory that is initially
inclined at an angle 9o (see Fig. 4), in relation to
the plane of the ground. After they are separated
from the motorcycle, the driver is cast through
air at a distance Spa, then when come in contact
with the ground on which they slide until
stopped at distance Ss, the energy of their body
is dissipated to remove adherence, to tear the
clothing, breaking bones, etc. The values and
marks used in figure 4 and the numerical
calculus model are presented in table 1.

Vmy Vi
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A

Fig. 4. Schematics of lateral collision between motorcycle and passenger car.

The numerical model uses a series of
variables:

— 1 - characterises the initial inclination of the
motorcyclist trajectory (i = 1...4; §, = 10°;
15°; 20°; 25°);

— j - characterises the height of the centre of
gravity of the motorcyclist ( hmj) [1, 18],

(i=1...6),

* j=1-man, 5%, h, = 0.976 m,

* j=2-man, 50%, h, = 1.015 m,

* j=3-man, 95%, h, = 1.056 m,

* j=4-woman, 5%, h, = 0.972 m,

* j=35-woman, 50%, h = 1.004 m,

= 1.047 m;

¢ man/woman 5% - the anthropometric
sizes are smaller like in the case of 95%
of adult male/female population;

m

" j=6-woman, 95%, h

m,

¢ man/woman 50% - the anthropometric
sizes represent the average male/female
population;
® man/woman 95% - the anthropometric
sizes are higher than in 95% of the
male/female population;
— u - characterises space Ss, Ss, (u = 1...5;
S, =3,6,9,12,15 m).

The equations [2-14, 16, 17, 19] of the
mathematical model are defined in an orthogonal
system with axis x along the plane of the road
and on the direction and in the sense of the
motorcyclist velocity and with axis y passing
through the center of gravity of the motorcyclist
in the position corresponding with the moment
of impact of the motorcycle front wheel against
the lateral side of the passenger car. This is the
moment of reference for the time scale [8]. After
impact, the motorcyclist has a horizontal
movement with a constant speed and a vertical
movement with a constant acceleration.
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Table 1
Parameters used in the reconstructing of the motorcycle - passenger car traffic incidents
Value Marking | U.M.
O the distance covered by the motorcyclist until reaching the maximum height Sm m
O the distance covered by the motorcyclist from the casting moment until they hit the ground (the S m
casting distance through air) pa
Q the distance covered by the motorcyclist from the casting moment until they stopped on the ground S m
(the total casting distance) P
Q the sliding distance, by a uniformly decelerated movement, of the motorcyclist on the ground that S m
they were cast on :
O the height of the center of gravity of the motorcyclist when the cast has started hm m
O the maximum height of the trajectory of the motorcyclist himax m
O time lapsed from the start of the cast until the maximum height is reached tm S
O time lapsed from the start of the cast until the motorcyclist hit the ground tpa S
QO time corresponding to distance Sy covered by the motorcyclist, after they have reached the road ¢ S
and they roll and slide on the road slowing down (time corresponding to sliding over distance Ss) *
Q total time lapsed from the initial cast moment of the motorcyclist until they stopped on the ground tp S
Q the motorcyclist initial velocity Vom m/s
Q the horizontal initial velocity component of the motorcyclist Vomx m/s
Q the vertical initial velocity component of the motorcyclist Vomy m/s
Q the vertical component of the motorcyclist velocity at a random moment and when they hit the v /s
ground (after time lapse tp) w
Q the resulted velocity with which the body of the motorcyclist begins to move after it hits the ground v /s
(the motorcyclist velocity when they started to slide on the road) "
Q gravitational acceleration g m/s?
O motorcyclist’s mass Mp kg
O the angle between the initial trajectory of the motorcyclist and the road (the cast angle of the N deoree
motorcyclist) 0 &
Q the angle between the final trajectory of the motorcyclist and the road (the falling angle of the 5 degree
motorcyclist)
Q global friction coefficient (forward resistance) of the body of the motorcyclist on the ground fm -
Q the ratio between the tangential momentum (mp- vimx) and the vertical momentum (mpy- Viny) of the
forces developed when the motorcyclist’s body hit the ground H i

The vertical movement of the motorcyclist is
characterised by the relation [2, 3, 8, 14]:

2 2
g'; =h_ +(vy, -sind,) t— g'; , (D)
where t is a random time.

The motorcyclist moves parallel with the road
with a uniform movement according to the
relation [2, 3, 8, 14]:

X = Vo 1= (Vo €089y)-t.

y=hm+V0my't_

(2)
Taking into account the relations (1) and (2)
we obtain [2, 8]:

2
P S -2 S
Y= n &% 2-v; -cos’§, 3)

After solving the equation (3) in connection
to x results [8]:

2 .
v 'SIHS ’C058
X = Om 0 0

g (4

4 .2 2 2 2
Vom - SID° 9 - cos” & 2- vy, -€os” 9,
+ —(y—-h,) ——

2 (y-

If the ground on which the motorcyclist is
cast is at the same level with the road, then
y =0 and x = S;., therefore [4, 8, 14, 16, 17]:

2 .
Vom -SIN &, - cos §,

& . (5)

4 2 2 2 2
+\/V0m~sm d, -cos 50+2~hm~V0m~cos d,

S, =

pa

2
g g
Function y from the relation (3) allows a
maximum for value of x = Sp, where ﬂ: 0 [8,

X
16]:

2 .
« = Vom ~c088, -sindy _

g

Taking into account relations (2), (3) and (6),
we obtain time tm and maximum height
VYmax = hmax, thus [8, 16, 17]:
"= Vo SN,

m 9

g

Sy - (6)

(7)
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V2

hmax:hm+ Om
2-g

.2
sin” 9, (8)
To determine tpa, in relation (1) we must put
the condition y = 0 and we obtain [2-4, 8, 16]:
. 2 )
¢ = Yom sind, +\/V°m sin” §, N 2-h, )

" g g’ g
The vertical component vyy of the
motorcyclist velocity at a random time t comes
out from deriving the expression (1) [2-4, 8, 14,
17]:

dy/dt=v0m~sin80—g~tzvmy. (10)

At the moment of reaching the ground, that is
after time lapse ta, the horizontal component vinx
of the motorcyclist velocity is the same with Vomx
(Vix = Vomy )» and the horizontal component vy
of the motorcyclist
Viny = Vo *SiN8 — gt .

my

velocity will be
Thus, taking into

account the relation (9), velocity vmy cand be
expressed by the relation [8, 16]:

me:—\/v(z)m-sin280+2‘g-hm. (11)
The angle 6 between the motorcyclist

trajectory and the road can be determined
according to the velocities vimx and vmy, thus [8,
‘VmY‘
me
\/ng -sin*§,+2-g-h

Vo, - €OSO,

17]: si vy, astfel [8, 17]: d=arctg =

d=arctg (12)
The resulting velocity vm, with which the
body of the motorcyclist begins to move on the
road after they have fallen on the ground, is
determined taking into account the fact that the
impact between the motorcyclist and the road is
without rebound, and, according to the principle
of momentum conservation
(m,, v, =m, v, +Hi-m,-v, ) we obtain the

relation [2-4, 8, 17]:
Vo =V, tU-V

(13)

my ?
where | = — fi (U is confounded with fn).
After the fall, the motorcyclist rolls over and
slides on the road in a slowing down movement,
with a friction coefficient fn, and eventually
stops after covering a certain distance Ss, which
is covered in time t;. The friction coefficient fi,
between the motorcyclist and the road is a drag

coefficient [2-5, 8-14], because, apart from the
friction itself with the road, there are also
tumbles; a large part of estimating f, is played
by the energy losses due to clothing being torn,
bones being broken, etc.

Taking into consideration relations (11), (13)
and the value of vmx, the resulting velocity vm
with which the motorcyclist body starts to move
after its impact with the ground becomes [8, 16]:

V,, =V, €08, —u~\/v(2)m -sin*§,+2-g-h_ .(14)

Sliding distance Ss on the ground and time ts
needed to cover this distance results from the
conditions of a uniform decelerated movement

of the motorcyclist [8, 16, 17]:

V2

S. = o 15
S (15)
A%
t,=—0 16
’ gfm ( )

Total movement time t, and total cast
distance Sp of the motorcyclist are obtained
according to the relations [8, 16]:

t,=t, +t; a7
S, =S,, +5;. (18)
Generally, in the practice of tehnical

expertise, there is the need to determine the

velocity of the motorcycle, respectively the

initial velocity with which the motorcyclist is

cast, based on the incident site evidence [8].

Thus, according to the notations used, one can

use the relations:

— if the distance Sy is known, taking into
account the relation (14), adapted to the
variables takent into account:

Vom,  ~CO88, —

m;

. (19)

_H'\/Vém,. -sin26Oi +2-g-h, —v, =0

velocity vom can be determined as a solution to
the equation:

Vémw “(cos® 3, —p*-sin’ 8y )— 20)
~Vom,, 2"V, ~cosd, +(VI2nu -2-u? -g-h,)=0
with the help of the relation [8]:
B Vi, ~cos60‘
Vom,j, = cos? 50| —p.z -sin® 80. , (21)

2 2 2
Vv, -cosd, Vi, —2° W gohy,
+ 2 2 2 T2 2 2
cos”J, —W” -sin” g, cos“ 9, —U”-sin” g,




In which velocity v, is expressed according to
distance Ss using relation [2-14, 17, 19]:

Vi, =2 Tm 8-S, 3 (22)

— if the distance Spa is known, the velocity vom
can be determined using the relation (5),
adapted to the variables taken into account:

2
2 . 2 2
\/{V()mw -sm?SOi ~cos§0‘] . 2~hmj “Vom,,, " €OS 60‘

o o ~,(23)

2 .
Vom,,, SN 8y, -cosd,

8
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transformed into a second degree equation with
the form:

F 2'sinSO‘ -cosd,, s, +2-hmj -cos’ §, —s, (24)
a p i g -
with the solution [4, 6, 8, 14]:
S .
Vom.. = i ’ (25)
o sin 23, 2-h, -cos’§,
i, Spa‘ o+ . R
g o g

— if the distance Sj, is known, velocity vom can
be calculated using the relation (18), where
the relations (5), (14) and (15) are introduced:

2
2 . 2 . 2 2
Vom, ., -sin§,, -cos§, (Vom”“ -sin 8, ~cos§0iJ 2-hy Vom, ~COS 3,
g + i + i

g

+
g

(26)

Vomi,j.l

+

-cos 8, —u'\/vém” -sin” 8y, +2-g-h,,

2 b

-S, =0

Vz'fm'g

and, after simplifications, we get the equation:
(cosd, +f, -sind, )>
2 m
: ‘ —=S —w-h,,Q27
Omi_j_u 2 fm g Piju U m; ( )
whose solution is [2, 3, 5, 9-14]:
J2etn S, —Hhy,)

b cosd, +f,, -sind,

Vo (28)
The total cast distance of the motorcyclist

S,,,, can be calculated according the variables

Piju

considered (80i , h
(see Fig. 4):

jsi S,, ), using the relation

m

=S +S, . (29)

Piju - Pai ju
The cast distance of the motorcyclist through
the air S, can also be determined according

the variables considered (8, , h,, si S, ), using

the relations (5), (21) and (22) or relations (21),
(22) and (25), from which we obtain a second
degree equation with the form:

, A f.S -sind,, -cosd

Pai ju

cos’ 3, —W’-sin’ 3,

2
B-hg,
' ~[cos§0i +\/u2 ~sin280i + S : -(cos2 3, —u?-sin’ 3y, )] “Spa T

SII

, (30)

cos’ 8y, — u? -sin’ 3y,

2
4-h_-f -S. -cos’d u-h
- o= 0‘-[cos50i+\/u2-sin250i+ S J-((:oszﬁoi—p12~sin250i)] =0

whose solution is:

2-f,-S, -sind, -cosd,

Paija 2 2 in2
cos” 8, —W”-sin” §,

Su

-h

Su

2
! -!cosé‘)oi +\/].LZ -sin”§, + uS o -(cos2 8, —1’-sin’ 3, )} +

2-f,-S;, -sind, -cosd,

cos*§, —pu’-sin’ 3§,

2
-h
‘ -[cosﬁOi —i-\/p.z-sinzﬁ0i +MS u -(cos2 3y, —p.z-sinZSOi )] + - GD

Su

4-h f S, -cos’§,
4 .

cos®§, —u*-sin’ 3§,

w-hy 2
-+ cosd, + uz-sinzﬁ0i + S . -(cos2 3, —p.z-sinZSOi)

Su
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3. RESULTS OBTAINED

Based on the calculus method we obtain
results with a graphic interpretation of the
kinematic  values that characterise the
motorcycle - passenger car type collisions. To
exemplify, in the numerical calculus model,
apart from the mentioned variables (8, ,h,, and

S, ) we also took into account the following data

input: fn = 0.8; u = 0.8; the height of the
motorcycle saddle [21], cca. 0.8 m.

Based on the input data and taking into
account the physical phenomena from the stages
consecutive the motorcycle - passenger car
collision (see Fig. 4) and using the numerical
calculus model developed in MathCAD, we
obtained the results regarding the connection
between the distance covered by the
motorcyclist from the moment of the cast until
they hit the ground (Fig. 5, Fig. 6), respectively
the total cast distance of the motorcyclist (Fig. 7,
Fig. 8) and their sliding distance on the ground
they have been cast, taking into account the
inclination angle of their trajectory. Also, taking
into account the input data (3, , h, and S, ),

we can determine the velocity variation of the
motorcyclist according to the total cast distance
(Fig. 9, Fig. 10, Fig. 11, Table 2), according to
various cast angles of the motorcyclist and
various sliding distances.
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trajectory angle ( 801 ) and the sliding distance (S ).
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Fig. 10. The initial velocity of the motorcyclist (male
50%, respectively female 50%), for the various total cast

distances (S, . S ), at various trajectory angles
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(50, ) and all sliding distances (S, ).
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Fig. 11. The initial velocity of the motorcyclist (male
50%, respectively female 50%), for the various total cast

distances (Sp_ o S ), at all sliding distances

Pi4
(SS“ ) and at all trajectory angles (80i ).
The results obtrained (graphic - Fig. 5...11

and in table form - Table 2) also take into
account the influence of the height of the centre
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of gravity (hmj ) of each motorcyclist included in

the study, thus being able to compare and
evaluate the kinematic values that characterise
such a collision.

The results obtained after applying the
numerical calculus model developed enable
their user a graphic representation (see Fig.
5...11), thus allowing a comparative analysis of
all the situations taken into account. Thus, one
can focus on the situations most frequently met
in such traffic incidents, which can be then
compared to other specific situations
encountered in the practice of traffic incident
expertise.

4. CONCLUSIONS

In the case of mathematical modelling, the
circumstances of a traffic incident can be
examined using the modelling described by the
mechanical theory and mathematical methods,
with results that can be influenced by the input
data, so that their effect can be researched easily.
If one knows enough information about an
incident between a motorcycle and a passenger
car, one can establish a series of parameters
using the calculus model, which can be
interesting for solving the traffic incident.

The developed numerical model aiming to
evaluate the kinematic values characterising
traffic incidents of motorcycle - passenger car
type, allows the user to change the input data, to
take into account other impact conditions,
respectively to obtain results with a graphic
interpretation. This model can be applied for
solving cases of motorcycle - passenger car
traffic incidents in order to establish the
dynamics of such incidents and the influence of
various factors that contribute to their evolution.

Taking into account the variables considered,
the results could be captured in a comparative
manner, according to the motorcyclists
considered, the inclination of their trajectory,
etc. Aside from the results presented, the
calculus algorithm allows the user to obtain
other results as well, such as:

— time lapsed from the start of the cast until the
maximum height is reached;
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the maximum height of the trajectory of the
motorcyclist;

the distance covered by the motorcyclist until
reaching the maximum height;

the angle between the motorcyclist trajectory
and the road, at the moment of hitting the
ground;

time lapsed from the start of the cast until the
motorcyclist hit the ground;

time corresponding to the motorcyclist
sliding, after hitting the ground;

total time lapsed from the initial cast moment
of the motorcyclist until they stopped on the
ground;

— total time lapsed from the initial cast moment

of the motorcyclist until they stopped on the
ground;

the variation of the initial velocity of the
motorcyclist according to the distance
covered by the motorcyclist from the cast
until they hit the ground, at various trajectory
angles and for various sliding distances;

the variation of the initial velocity of the
motorcyclist according to the sliding
distance, for various trajectory angles etc.

Table 2

Variation in the initial velocity of the motorcyclist vom, in %, according to the total cast distance S Pii in the

situation of various trajectory inclinations (3, ) and various sliding distances (S, ), taking as comparative basis

a male motorcyclist 50 %, respectively female motorcyclist 50 %

Motorcyclist male female

Spii 5% 95% 5% 95%
Pris -0.412031 +0.422332 -0.340311 +0.443436
Splvﬂ -0.326874 +0.342439 -0.272649 +0.358339
Spm -0.282134 +0.288695 -0.229825 +0.308622
Spu‘ . -0.243394 +0.260779 -0.202969 +0.272559
Spld.’5 -0.225912 +0.225912 -0.183997 +0.241825
sz.j.l -0.373285 +0.373285 -0.303000 +0.404000
sz.j.z -0.279752 +0.294874 -0.234564 +0.302663
szvj_3 -0.228267 +0.240949 -0.190343 +0.253791
szd.y4 -0.195258 +0.200837 -0.161876 +0.217695
szd.,s -0.171457 +0.176500 -0.136226 +0.186680
Splj_l -0.321324 +0.331061 -0.272878 +0.341097
Sp&jvz -0.231448 +0.238681 -0.188174 +0.253311
SPM3 -0.181017 +0.187051 -0.144893 +0.199227
SPW -0.148125 +0.158705 -0.121725 +0.164065
Sp&jvs -0.128780 +0.133550 -0.104967 +0.138365
Spw -0.268121 +0.277367 -0.222058 +0.296077
SPM2 -0.183761 +0.183761 -0.149813 +0.197480
SP4,j,s -0.141267 +0.141267 -0.113058 +0.152629
Sp4,j.4 -0.113597 +0.113597 -0.088933 +0.123518




Pajs

-0.093317

+0.093317
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-0.075562 +0.102231

The numerical model can also be adapted for

the situations in which, knowing the -cast
velocities of the motorcyclists, one wants to find
out the values of the other kinematic parameters
that characterise such a traffic incident (cast and
sliding distances, cast angles, etc.). In addition,
the calculus model can be developed for the
situation when the road has various longitudinal
and/or transversal inclinations.

Avoiding such incidents can be accomplished

if the motorcyclists use more caution in traffic,
if they adapt the speed to the travel conditions, if
they take more precautions when changing the
direction, etc. Any traffic incident can be
avoided by complying with the strict traffic rules
and by constant attention paid when being part
of the traffic.
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ASPECTE CU PRIVIRE LA MODELAREA NUMERICA A
ACCIDENTELOR RUTIERE MOTOCICLETA-AUTOTURISM

Rezumat: in lucrare se evalueaza, din punct de vedere fizico-matematic, marimile cinematice ale accidentelor rutiere
motocicletd-autoturism, 1n diferite etape ale acestora. La evaluarea marimilor cinematice care caracterizeaza asemenea
accidente se tine seama de parametrii rezultati din cercetarea primara a locului faptei. Prin reconstituirea unor asemenea
accidente se cautd sd se determine variatia vitezei motociclistului (barbat/femeie - 5; 50; 95%), in functie de distanta
parcursa de motociclist de la Inceperea proiectarii pana la oprirea pe sol - distanta totald de proiectare, tinand seama si de
unghiul de inclinare a traiectoriei lui. In situatia diferitelor unghiuri de lansare a motociclistului, atit distanta parcursi de
motociclist din momentul Inceperii proiectarii pana la caderea pe sol - distanta de proiectare prin aer, cat si cea totald de
proiectare, se determind in functie de distanta de alunecare a acestuia pe terenul pe care a fost proiectat, urmarind
dependenta dintre aceste marimi cinematice. Rezultatele obtinute sunt sub forma grafica si ofera posibilitatea surprinderii
diverselor etape ale accidentului. Modelul numeric dezvoltat poate fi aplicat la solutionarea unui numar mare de cazuri
de accidente rutiere, de tip motocicletd-autoturism, pentru a stabili dinamica producerii acestora, respectiv reconstituirea
lor.
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