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Abstract. The paper considers a method for calculation and evaluation of an automated brake proportioning system and it also de-
scribes assessment of efficiency while using cohesion forces of an automated system during vehicle braking process (MAZ 256200 ta-
ken as an example). A method for efficiency estimation of the vehicle braking equipped with an automated brake proportioning
system is graphically presented in the paper. A comparable analysis has been made in order to evaluate vehicle braking efficiency in
three various conditions of its wheel motion during braking process. The paper contains description of braking processes for a vehicle
at its idealized braking, at braking with an operating automated system and at braking with blocked wheels. Mathematical dependences
have been proposed and they make it possible to calculate a coefficient of cohesion forces used by an automated brake proportioning
system on the basis of time parameters for vehicle braking process. The proposed mathematical dependences take into account design
peculiarities of the automated system, i.e. a diagram of modulator arrangement on axes of the vehicle. The executed analysis for cal-
culation accuracy of the coefficient pertaining to use of cohesion forces of the automated system with and without taking into accout
rolling force resistance of the vehicle wheels has demonstrated a possibility to apply the proposed calculation methods for carrying
out auto-technical expertise while investigating road-traffic accidents involving transport facilities equipped with such systems as
ABS. The paper proposes a dependence for identification of a vehicle braking distance on the basis of the coefficient on use of cohe-
sion forces by the automated brake proportioning system. The executed experimental investigations on both test and serial models
of the automated brake proportioning system have allowed to justify theoretical discussions concerning application of tyre-road
adhesion in the operational process of the vehicle brake proportioning system. The investigation results have shown high efficiency of
the test automated brake proportioning system developed by Chair of Automobiles in the name of A. B. Hredescul at Kharkiv Na-
tional Automobile and Road University under the following braking conditions: dry road surface and compacted snow cover.
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Mawiunocmpoenue

TOPMOJKEHHSI KOJIECHOTO TPAHCIIOPTHOTO cpefcTBa (Ha mpumepe aBTodyca MA3 256200). 'padmueckn npencrasieH u 060c-
HOBaH Croco0 OIEHKH 3(PQPEKTUBHOCTH TOPMOXKCHHS TPAHCIIOPTHOTO CPEACTBA, OOOPYJOBAHHOIO aBTOMATH3MPOBAHHON
CHCTEMOH PeryjaMpoBaHUs TOPMO3HOro ycuius. IIpoBeneH cpaBHUTENbHbINH aHaMU3 3GOEKTUBHOCTH TOPMOXKEHHUS TpaHC-
IIOPTHOT'O CPEACTBA B TPEX PasHbIX YCIOBUAX ABHXKECHUS €ro KOJeC MpHU TOpMOkeHHU. OIMCaHbI MPOLECCHl TOPMOKECHUS
NIPU UJICATN3UPOBAHHOM TOPMOXKEHHH, TOPMOXKECHHHU IPU paboTe aBTOMAaTH3UPOBAHHON CHCTEMBI, a TAKKE TIPH TOPMOXKESHUH
TPAHCIIOPTHOTO CPEACTBA C 3a0JIOKUPOBAHHBIMM KojecaMu. [IpeuiokeHbl MaTeMaTH4eCKUe 3aBHCHMOCTH, MO3BOJIAIOILIUC
paccuuTaTth KO3(QOHULIMEHT UCHOJIb30BAHUS CHIIBI CLEIUICHHS aBTOMATU3MPOBAHHON CHCTEMOl pEeryIMpoBaHUs TOPMO3HOIO
YCIIIUSI Ha OCHOBE BPEMEHHBIX ITapaMeTpPOB IIpoIecca TOPMOXKEHHUS TPAHCIIOPTHOTO CpercTBa. [IpenoskeHHbIe MaTeMaTHde-
CKHE 3aBUCHMOCTH YYHUTHIBAIOT OCOOCHHOCTH KOHCTPYKIIMH aBTOMAaTH3UPOBAHHOW CHCTEMBI, T. €. CXEMY PacIOJIOKEHHST MO-
IYJSTOPOB Ha OCSIX KOJIECHOTO TPAHCIIOPTHOTO CPECTBA. BHIMOIHEHHBII aHAIN3 TOYHOCTH PacueToB KO PHUIMEHTa HCTIOb-
30BaHUS CHJIBI CLETUICHHST aBTOMaTU3UPOBAHHON CHCTEMOH C yUeTOM U 0e3 y4eTa CHJI CONPOTHBIICHUS Ka4eHHsI KOJIeC TPaHC-
TIOPTHOTO CPEJICTBA TOKa3aJl BO3MOXKHOCTH HCIIOJIB30BAHMUS MPEUIOKEHHBIX METOJIOB PAacueTa B IPAKTHKE aBTOTEXHIMUYECKUX
IKCMEPTH3 NPH PACCICAOBAHUH JTOPOKHO-TPAHCHOPTHBIX MPOUCIIECTBUI C y4acTHEM TPAHCIOPTHBIX CPENICTB, 000PYI0BaH-
HBIX TaKUMH cucteMamu, kak ABS. IlpeanoxeHa 3aBUCUMOCTb ONpeeIeHUs TOPMO3HOIO IIYTH KOJIECHOTO TPAHCIIOPTHOTO
CpencTBa Ha OCHOBE KOd((HIMEHTA UCIIOIb30BAHMS CHIIBI CIIEIUICHNS] aBTOMaTU3MPOBAHHON CHCTEMOI perylnpoBaHHs TOP-
MO3HOTO yCHIIUS. BBITIONHEHHBIE 3KCIepHMEHTANbHBIE UCCIIOBAHNS ONBITHOTO U CEpPHUIHOTrO 00pa3oB aBTOMAaTH3UPOBAH-
HOH CHUCTEMBI II03BOJIMIIM MOATBEPIAUTh TEOPETUUECKUE PACCYXKIECHUS B OTHOUIEHHH UCIIOJIB30BAHUS CUI CLEIUIEHHS B IPO-
recce pabOThl aBTOMAaTHU3MPOBAHHON CHCTEMBI PETyIMPOBAHHS TOPMO3HOTO YCHIIHS KOJECHOTO TPAHCIIOPTHOTO CPEICTBA.
PesynpTarsl HccneqoBaHUH MOKA3all BEICOKYIO 3()(heKTHBHOCTH pabOTHI SKCIICpUMEHTAIbHOW aBTOMaTU3MPOBAaHHOM CHCTe-
MbI, pa3paboTaHHOl Ha Kadenpe aBromobOmieit mmenu A. B. I'pemeckyna XapbKOBCKOro HaIl[MOHAJIBHOIO AaBTOMOOHIIBHO-
JIOPOXKHOTO YHUBEPCUTETA, B YCIIOBUSIX TOPMOXKEHHSI TPAHCIIOPTHOTO CPEICTBA HA CyXOM ac(aJbTOBOM M YKAaTaHHOM CHEX-
HOM ITOKPBITHSIX.

KiroueBble c10Ba: aBTOMaTH3HMPOBAHHBIC CHCTEMbI PEryJIMPOBaHUS TOpMO3HOro ycuwiusd, ABS, TopmosHnas cucrema, Top-
MO3HO€ YIpPaBJICHHE, Peali3yeMoe CLCIUICHHE, B3aUMOICHCTBHE KOJIeca C OIIOPHOW MOBEPXHOCTBIO, KO3POUIMEHT UCIIOIb-
30BaHMUSI CHJIBI CLICIICHHS!, TOPMO3HOH IyTh, OCTAHOBOYHBIH IyTh, TPAHCIIOPTHOE CPEICTBO

Jas nutupoBanus: OO HCIONIB30BAaHUM CHJI CLEINIEHHS KOJEC TPAHCIIOPTHOTO CPEACTBA, 000PYJOBaHHOTO aBTOMATHU3HU-
poBaHHOI1 cucTeMoil peryaupoBanus TopmosHoro ycunusi / JI. H. JleoutseB [u ap.] / Hayka u mexnuxa. 2019. T. 18, Ne 5.
C. 401-408. https://doi.org/10.21122/2227-1031-2019-18-5-401-408

Introduction

The modern society actively utilises vehicles in
everyday life, and this fact influences the traffic
safety. To enhance the latter automated systems of
brake proportioning were installed since the middle
of the 20" century. Although electronic devices
appeared, the rate of road accidents remains on the
high level. In this regard there appear issues con-
nected with the definition of objective parameters
of a vehicle motion.

Sources analysis

As far as we know from forensic science, the
good condition of the brake control contributes
greatly to the safe driving a vehicle. According to
UN/ECE R13-09: 2002 brake control of a modern
vehicle is equipped with at least three braking sys-
tems such as the service, the emergency and the
parking one.

Increase of the efficiency of the mentioned
braking systems is provided by automated (ABS,
ESB, EBL, EBD) or automatic (source stability)
systems. But in spite of the automated devices in-
stalled on the braking systems, we still need some
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time to brake the vehicle. The braking distan-
ce depends on the initial braking speed, reaction
of a driver and the speed at which braking fini-
shes (fig. 1).

If the trace of the tyre protector remained on
the road, the braking distance can be quite accu-
rately calculated by means of the following rela-
tion (1) [1].

ooV 2 bl
Sstoped ~ 3 6e[tr+tp+53 +Sadh’ (1)

where v;, v, — speed at the beginning and the end of
the braking process, km/hour; ¢, — time of reaction
of a driver, s; ¢, — time of pressure increase in the
drive of the braking system of a vehicle, s; z;, — time
of the vehicle slowdown increase, s; S”, — length

of the tyre protector trace, m

2
bl (Vb _Ve) . )
adh =~ s

25.92gf,,

2 =9.81 m/s® — acceleration of freefall; f;; — coeffi-
cient of adhesion that is calculated while dragging
the blocked wheel on the road surface.
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Applying relation (1) it is not difficult to identi-
fy the initial speed of the vehicle braking before an
accident takes place. It should be noted that the
result of calculation by means of relation (1) is
based on the so-called blocked wheel adhesion co-
efficient, that is calculated through the special
methodology [1], the essence of which is presented
mathematically by the following relation:

P
S =G—”, 3)

a

where P, — force of pulling the blocked wheel, N;
G, — weight with which the wheel presses on the
road surface, N.

Owing to the fact, that most vehicles are
equipped with automated or automatic systems
preventing wheels blockage, application of relation
(1) which includes relation (2) does not allow ob-
jective evaluating an accident outbreak. That is
because automatic systems may apply properties of
tyre-road adhesion in different ways, depending on
the mode of a vehicle movement. [1-10].

Objective and problem statement

The objective of the following research work is
to define the braking distance of a vehicle
equipped with an automated system of brake pro-
portioning. The task of this work is to develop a
methodology for calculation the stopping distance
of a vehicle using the coefficient of application the
tyre-road adhesion phenomenon by an automated
or automatic system of brake proportioning.

Theoretical basis of methodology
for calculating the braking
and the stopping distance of a vehicle

It is known that when wheels are rolling, the
tyre adhesion coefficient does not coincide with the
coefficient of a blocked wheel [1, 5]. Therefore, ap-
plication of relation (2) for calculating the stopping
distance by means of relation (1) is impossible.
So instead of relation (2) we use relation (4) to calcu-
late the stopping distance in case the wheels of a ve-
hicle are rotating. This relation (4) respects the influ-
ence of the automated brake proportioning system on
the process of braking a vehicle

2

with ABS _ (Vb - Ve) 4

adh ~ . o ( )
25.92¢j,,

where € — dimensionless coefficient of application
of the tyre-road adhesion by an automated brake
proportioning system,; j,, — average deceleration of
the vehicle, m/s’.

Coefficient of application the tyreroad adhesion
is calculated experimentally for every series of ve-
hicles equipped with automated systems. Experi-
ments are carried out on certified testing grounds.
According to FEuropean standards [6] vehicle
equipped with ABS are allowed to be exploited
provided that the coefficient of wheel traction ap-
plication while operating this system does not ex-
ceed the range of 0.75, in any climate and weather
related conditions. The upper range may be increa-
sed by 10 % that is connected with accuracy of
calculating of the coefficient of application of the
wheel traction.

1. Driver I 2. Driver reacts and | 3. Slowdown 4. A vehicle
admits danger| presses the brake pedal | of a vehicle stops I
! increases |
ke
| C I 5
| 3
=
2
% ! t‘ﬁ
= 2.8 I =
Moment of 3 5% 5 =
danger % L5 355
oceurence NS S=3 Tyre trace information
VSR %S
2 S 25
SEZ 55 % The distance covered by the vehicle
SIS QE during decelaration process
NS = ] -
g =5 Braking distance
Stopping distance

Fig. 1. Illustration of stages of breaking a vehicle
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Certifying a modern vehicle on the basis of ap-
plication the tyre-road adhesion and conditions
of compliance with the requirements of the vehic-
le resistance, there are defined the following cate-
gories of ABS: I category, II category or III ca-
tegory [6].

To understand the physical nature of the coeffi-
cient of application the tyre-road adhesion by an
automated system, we must investigate various
processes of braking the vehicle with the same ini-
tial speed (fig. 2).

In the (fig. 2) there are presented processes of
braking a vehicle in 3 different modes: braking
with blocked wheels, idealised braking and braking
of a vehicle under the influence of ABS.

In the (fig. 2) there are the following symbols:

v and v denote the speed of a vehicle and one

of the wheels in the mode of braking with blocked
wheels; v and v denote the speed of a vehicle

and one of the wheels in case of idealised braking;

szthABS and szthABS

) W — mean speed of the vehic-
le and one of the wheels when braking is done by
the ABS.

Analysing processes of braking presented
in (fig. 2) we can make several conclusions: firstly,
using automated brake systems deteriorates the
quality of braking in comparison to the idealised
process of braking, secondary the automated sys-
tems improves properties of braking compared to
braking with blocked wheels. However comparing
the mentioned processes is not quite proper, since
there are different grip processes between the vehi-
cle and the road surface. Thirdly the maximum
value of slowing down the vehicle that is forced to
brake by means of the automated brake proportio-
ning systems is a bit lower than slowing down the
vehicle by means of grip properties between the
tyre and the road surface. The third conclusion lies
in the fact that that, the automated systems grip
brake proportioning spends some time for bra-
ke release of the wheels and, thus deteriorates the
effectiveness of braking compared to idealised
braking.

Is is obvious from the graphic of decelera-
tion (fig. 2b) that relation j;y 4zs to0 jis is the coeffi-
cient of application the tyre adhesion (g). It can be
presented mathematically in the following way:

= ]wit{f:ABS‘ (5)
Jid
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with ABS
Va

with ABS

J,my/s?

% Braking initiation L s

Fig. 2. Graphical presentation of various processes
of breaking a vehicle

If to assume theoretically that slowing down of
the vehicle with the working automated brake pro-
portioning system started at the same speed as
slowing down under idealised conditions, we can
record the following:

g=—ti_ 6)

twith ABS

where #,; — time interval of braking the vehicle un-
der the speed reduction 40 km/hour to 20 km/hour
at the edge of the adhesion property of all the
wheels of a vehicle and the road surface. This is
done without application the automated brake pro-
portioning system; ¢,y 4ps — time interval of braking
the vehicle under the speed reduction 40 km/hour
to 20 km/hour with operating the brake proportio-
ning system.

However it is necessary to mention that recon-
struction of the braking process conditions (espe-
cially the ideal ones) is a difficult task, that can be
influenced by a number of facts. Therefore interna-
tional standards [6] suggest calculating the coeffi-
cient of application the tyre-road adhesion by
means of relation (7) taking into account the influ-
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ence of the resistance value of the front and back
wheels and operational features of the brake pro-
portional system as well

Js
g=-25—, (7
gky

where jg — average slowing down of the vehicle
that had been made to brake by means of the auto-
mated brake proportioning system; kj,, — means the
average value of the maximally realised wheel
traction of the vehicle when the latter is made to
brake in the proper operational conditions (k-factor
of the power-driven vehicle [6, 11-15])

den + den
zfl 1 Gf2 2 ; (8)

a

ky

fi, f» — maximally realised adhesion between
wheels and the road surface on the corresponding
axes of the vehicle [6]:

_ Zid(l)L - 0.01561 .

1=

9
b+hzid(1) ©)

sz(Z)L - 0.0lOb .

fr=——i; (10)
a_hzid(z)

EY FE® — dynamical loads on the correspon-

ding axes of the vehicle which is made to brake
under the influence of the brake proportioning sys-
tem:

F" = CZ (b+hzy); (11)
F" = GL (a—hzg). (12)

In relations (9)—(12) we use such parameter as
the coefficient of braking (z), that allows evalua-
ting the intensity of stopping a vehicle ideal bra-
king and when applying the brake proportioning
systems as well.

It should be noticed that when calculating the
maximum realised adhesion, the coefficient of
braking should be applied (z;4;) which is obtained
when the wheels are rolling on the edge of adhe-
sive properties between tyres and the road surfa-
ce [6]. Also, when calculating dynamic loads on an

Hayka
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axis of a vehicle, the coefficient of braking (zy)
should be applied [6].

Coefficient of braking in idealised condi-
tions and braking with the automated system can
be calculated by means of the corresponding rela-
tions [6]:

. 0566, 13)
ia(i) bt
0.849
zZg = o (14)
N

where #;,;) — time interval of braking the vehicle
under deceleration of 40 km/hour to 20 km/hour on
the edge of grip features between the wheels of the
axes and the road surface without application the
automated systems of brake proportioning; 5 —
time interval of braking the vehicle under decelera-
tion of 45 km/hour to 15 km/hour with application
the brake proportioning system.

In the (fig. 3) there is displayed the difference
between the time of braking the vehicle with the
brake proportioning system and the time of braking
the vehicle in case of idealised braking.

It is known from technical and scientific
sources [1-6] that a brake proportioning system
can be installed only on certain axes of a vehicle.
That is why we should admit that relation (7) at
this rate turns into relations (15) and (16).

v, km/h with ABS
a

45 with ABS

404 ———

204
154————

Fig. 3. Comparison of idealised braking and braking
with application a brake proportioning system

When calculating the coefficient of application
of traction by the automated brake proportioning
system that is installed on the front axes of a vehi-
cle, we should consider influence of the back
wheels rolling resistance on the front axes as well
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as dynamic load applied and maximum realised
adhesion. So, in this case the coefficient of applica-
tion the tyre-road adhesion can be calculated by
means of relation [1, 6]

gy = 2802~ 001G, (15)
SEY
In case the automated system is installed only
on the rear axis, the coefficient of application
the tyre-road adhesion is defined by means of rela-
tion [1, 6]

_ 2,G, —0.01G,

Srear - f den ’ (16)
242

where Gy, G, — normal reactions of the road sur-
face under static conditions, on certain axes of
a vehicle.

If relations (7), (15) and (16) are expressed by
means of relations (13) and (14), and also consi-
dering that j, = zg, then we can record expres-
sions for calculating the coefficient of application
the tyre-road adhesion by an automated system

installed on both axes of a vehicle or on the front
or rear axis only:

0.849L
€= -
(t5b+0.849h)(0.566L - 0.015at,, |
taqb+0.5661
17)
0.849L
- ;
+(tsa—0.849h)(0.566L—0.0lbtid(z))
fy(ay ~0.566h
(0.849L ~0.015atg )b,y +0.566h )
€ fiont = 5
" (05661 -0.015at,, ) (bt +0.849k)
(0-849L — 0010t )12~ 0.566h)
rear = - (19)

(0.566L ~0.01061,,, )(t5a—0.849h)

But if the wheels rolling resistance is not con-
sidered, relations (17)—(19) will be as follows:

1.5
T 1b+0849%  t,a-0.849 °
_|_

(20)

406

o LSty tuP+0.566h
Jront =g tch+0.849h

_ I.Stld(z) . tld(Z)Cl - 0.566h

& = g
e tg tsa—0.849h

(22)

To prove the theoretical assumptions there
were carried out calculations of applications the
wheel traction while operation of the ABS pro-
duced by OS (Ekran) “Belarus” and the ABS de-
signed at Kharkiv National Automobile and High-
way University (KNAHU), installed on the bus
MAZ 256200 on methods controlled by the UN
Regulations [6].

The ABS produced by (“Ekran”) [5] has an in-
dividual principle of pneumatic pressure modula-
tors that respects peculiarities of axial driving and
driving with an unstable wheel. The ABS designed
at Kharkiv National Automobile and Highway
University has an individual principle of control
of the back axis and an axial principle of control
of the front one, that, after all, ensures drivability
of a vehicle. Experimental investigations were car-
ried out under the conditions of series of braking
on the dry road surface, the temperature of the en-
vironment being 30 °C, and on the compacted
snow cover, the temperature of the environment
being -5 °C.

During the experimental investigations there
was used measuring equipment designed at the
Chair of Automobiles in the name of A. B. Hre-
descul. The measuring equipment has 27 channels
of information recording from pressure, move-
ment, wheel rolling and acceleration gauges which
were spanned on specialised spanning boards.

The results of the carried out experimental in-
vestigations of braking a bus MAZ 256200 equip-
ped with a serial ABS ( produced by “Ekran”)
and a trial model of an ABS ( designed at Kharkiv
National Automobile and Highway University) are
presented in the tab. 1. Results of calculations by
means of relations (6), (17) and (20) are presen-
ted in tab. 2. Comparison results of calculations
by means of relations (6) and (20) with results
of calculations by means of relation (16) we can
find out the average bias of calculations. The latter
is not more than 4.5% and 7.5 %. The correspond-
ding biases A; and A, are presented in the tab. 2.
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Table 1
Results of experimental investigations of the braking process of a bus MAZ 256200
equipped with different automated systems ABS
Marking L b a h ts Lid(1) tid2) Lyith ABS tia
Dry road surface 1,11 1,23 0,80 1,63 0,79
Equipped (ABS OS “Ekran”) 1,93 | 2,27 | 0,90
Compacted snow 3,85 4,10 2,39 3,57 1,98
Dry road surface 1,86 1,83 1,14 1,93 0,91
Loaded (ABS OS “Ekran”) 1,59 | 2,61 | 0,98
Compacted snow 40 3,59 3,92 2,29 33 1,80
. . Dry road surface 1,10 1,23 | 0,795 1,63 0,79
Equipped (ABS designed at 193 | 227 | 0.90
KNAHU) Compacted snow 3,76 | 4,10 | 220 3,57 | 1,98
i Dry road surface 1,82 1,83 1,09 1,93 0,91
Loaded (ABS designed at y 159 | 2.61 | 0.98
KNAHU) Compacted snow 356 | 392 2,19 330 | 1,80
Table 2

Results of calculation the coefficient of application the tyre-road adhesion with an automated system ABS
when braking a bus MAZ 256200 in the conditions of dry road surface and compacted snow cover

Relation number Bias of calculations, %
Marking
(17 (6) (20) A Ay

Dry road surface 0,978 0,988 0,962 1,0 2,6
Equipped (ABS OS “Ekran”)

Compacted snow 0,775 0,828 0,741 6,4 10,5

Dry road surface 0,771 0,798 0,753 34 5,6
Loaded (ABS OS “Ekran”)

Compacted snow 0,774 0,786 0,741 1,5 5,7

Dry road surface 0,987 0,994 0,971 0,7 2.3
Equipped (ABS designed at KNAHU)

Compacted snow 0,794 0,900 0,759 11,8 15,7

Dry road surface 0,787 0,835 0,769 5,7 7,9
Loaded (ABS designed at KNAHU)

Compacted snow 0,781 0,822 0,748 5,0 9,0

Biases of calculations A, and A, were defined
by means of the relation

A max(a”; aj)—mm(a”; sj)

l

100 %, (23)
max(817; 8j)

where €;; — value of the coefficient of application
the wheel traction with operating the automated
systems, that is defined by rotation (17); g; — value
if the coefficient of application the wheel trac-
tion (6), (17) and (20).

Analysis of calculation biases of the coefficient
of application the wheel traction allowed finding
out that calculations based on relation (6) are more
accurate than the ones based on relation (20) which
is does not respect the wheels rolling resistance
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during braking the vehicle. The biases of calcula-
ting by means of (6) is twice different from the
ones based on relation on the accident.

Hence, it is possible to state that in proper to get
an efficient evaluation of the accident outbreak to
calculate the braking way of the vehicle by means
of relation (4) we should use relations (17)—(19),
which respect the rolling wheels resistance influ-
ence driving operation the automated brake propor-
tioning system. Also relation (6) can be used,
though it gives a worse result since the calculation
bias in this case in up to 5 %.

CONCLUSIONS

1. Release of braking the wheels of a vehicle by
means of the automated brake proportioning sys-
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tem results in increasing the time of braking the
vehicle (itself), and, thus increasing the breaking
way of a vehicle compared to the idealised process
of braking the vehicle.

2. The suggested relations (6), (20)—(22) allow
evaluating the influence of the automated sys-
tem of brake proportioning on the process of bra-
king a vehicle with an average bias that does not
exceed 7.5 %.

3. Calculations based on relation (6) have a less
bias than the ones based on relations (20)—(22),
since the latter do not respect the influence of the
rolling wheels resistance, on the effectiveness of
braking.

4. Provided that there is no criminological
councils and forensic teams do not possess the in-
formation about the time of braking the vehicle,
the average value of the coefficient of application
the tyre-road adhesion determination can be used.
This value is 0,8 applicable for an equipped and
loaded vehicle regardless of the weather and cli-
mate conditions, available in the circumstances
of the vehicle operation.
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