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Forensic examination of physical evidence on
ammunition fired from 3D printed guns

Abstract: Printing techniques are constantly being improved
following the development of computer technologyekcent years we
are witnesses of a useful printing of objects ire¢hdimensions in
industry, medicine, arts and other fields. Alsas tiechnology can be
abused to make weapons in an improvised ballistiodatory. The
guestion is, if such a weapon is used to comminerimurder,
attempted murder, grievous bodily harm, causingegaindanger, etc.)
how can one examine traces of the ammunition ortspaf the
ammunition fired from the weapon. This way of pdg weapons is
an illegal act and a global threat, so it is vited consider how to
prevent abuse of this technology and opportunit@s forensic
investigations of ammunition fired from such a waaf it is used for
committing a crime.
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The Dominant Characteristics Of The Major Criminal
Intelligence Models And Their Impact On The Police
Intelligence Model In Serbia

Abstract: Combating crime imposes a need to seek appropriate
and strong response of police organizations, wihachely depends on
the quality and timely information. Such intelligenis of vital
importance not only for understanding the currentiaion and the
scale of criminal activities, but also for prediagi future crime trends.
Until recently, traditional policing used exclusiyeeactive approach
in countering crime. That approacis based on responding to an
offence after ihas beercommitted, with the aim to clarify and prove
the criminal act, which mainly leads to limited sess in fighting
crime. The new model, which can be clearly singted as an
important movement in the police organizations fué twenty-first
century is Criminal Intelligence. It represents thesis for the directed
policing, as well as the basis of Intelligence [Radicing — ILP.

The paper explains the dominant characteristicstr@ two
major criminal intelligence models: The European indnal
Intelligence Model (ECIM) and The British Nationaltelligence
model (NIM). The mentioned models represent thasbfs the
development of Criminal Intelligence models of slgmificant number
of developed international police organizations. éffier the
development of Police-Intelligence Model in the itig of Serbia is
based on the dominant characteristics of thesegranodels is a key
issue that the author specifically analyzes andtte same time
criticizes, using reasonable arguments. On the baed, criminal
intelligence is used as an ad-hoc activity to ddkie operational units
in the criminal offense investigations, and on ftheher hand, it
eliminates the involvement of all police units, estistate authorities
and organizations as well as public partners in fwcedures of
gathering, analyzing and exchanging information foriminal
intelligence process, which contradicts numeroustsms worldwide.

Keywords: Criminal Intelligence; Intelligence Led Policing;
. he European Criminal Intelligence Model (ECIM); Matal
Intelligence Model (NIM); Police Intelligence Model
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. - Mean + SD Mean +
- SD
1325.11+189 8 1350.48+149.
. 4 84
FuaxLedja (N) 1413.79+208 3 1422.52+198.
1 70
FoLedia 16.32+2.42 17.09+1.74
REL!
(N/kg) 17.30+2.58 17.86+2.01
1223.96+185.8 1246.13+208.
5 06
FuaxNoge (N) 1347.18+216.4 1330.83+251.
6 62
Fre.Noge 15.1142.61 15.69+1.94
(N/kg) s o9xL.
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16.47+2.62

16.66+2.41

474.79+98.54

472.96+£70.26

Fuax Saka (N)
553.04+105.84 533.04+64.76
5.83+£1.07 5.98+0.77
FRELéak® (N/kg)
6.74+1.14 6.73+0.94
- 455.68+98.83 456.57+95.57
Fuax Sakap
N) 492.68+91.03 495.04+79.94
5.60£1.18 5.75+0.96
FRELSakaJD (N/kg)
6.00+0.95 6.21+0.77
41.83+5.14 42.52+4.12
VIS (cm)
43.04+5.27 42.98+4.43
228.61+17.14 233.74+16.68
DALJ (cm)
231.04+15.98 231.39+16.02
28.04+2.86 27.91+3.26
3RB( )
30.07%3.02 30.96+2.01
8.68+6.61 8.22+3.91
ZGB( )
10.64+6.68 8.74+4.50
12.96+2.24 13.22+1.48
SKL10s ()
13.68+2.16 13.43+1.83
6 / % -
% -
MANCOVA ( 2),
’
AN" OVA ( 3), ZGIB

/




( =0.005), % / -
3 2 % MANCOVA I #
#$ " # $ 8 #3$
Effect Grupe | Wilks' Lambda F | Effectsdf | Error df
PROGRAM 0.621 0.12% 13 24  0.386
3 3 % ANCOVA I'" # $
#$ " , % & 3 3 #3$
Adj. Means
$ EK KO F p
S. N.
FuaxLedja 1430.44 1405.87 0.345 0.561
FrelLedja 17.70 17.46 0.23§ 0.629
FuaxNoge 1361.64 1316.37 1.301 0.261
FrecNOge 16.82 16.31 0.97( 0.33
Fuax Saka 553.50 532.58 0.879 0.355
FrelSaka 6.85 6.62 0.659 0.42
Fuax Sakap 492.46 495.26 0.020 0.888
FrecSakap 6.06 6.15 0.121 0.730
VIS 43.33 42.69 0.764 0.388
DALJ 233.25 229.18 2.808 0.103
3RBy 30.08 30.95 3.092 0.087
ZGIB 10.78 8.60 9.14( 0.005¢
SKL10s 13.64 13.47 0.126 0.726
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( : Adj. Means ; EKS.—

KON. F - p
&
/ % .
I % (Mitrovi' etal., 2016). 6 -
% , %
% ) ,
) % a -

) , , 2004:143-146).

$ . $& . , -

) y
FuaxNoge  16.35 N (1 1.21%), luaxSaka 20N ( 1.48%),
FreSaka  0.01N/kg ( 0.15%), VIS 0.06 cm ( 0.14%), ZGIB
190 . ( 17.86%) SKL10s 025 . ( 1.83%).
& : $" . -
$& . Fvax Ledja 8.73 N ( 062%),
Freiledia  0.56N/kg ( 3.24%), RelNoge 0.19N/kg ( 1.14%),
Fuax Sakap 236N( 048%), RelSakap 021N/kg( 35%),
DAL] 0.35cm( 0.15%), TRB 0.89 .( 2.96%).
+ -
$ . :
$& . ,

, ) . FuaxLedja ($" . 6.69%vs.$ & .
5.33%), RelLedja ($" . 6.00%vs.$ & . 4.51%), maxNoge ($"
10.07%vs. $ & . 6.80%), RetNoge ($" . 9.00%vs.$ & . 6.18%),
FuaxSaka ($" . 16.48%vs. $& . 12.70%), ke Saka ($"
15.61%vs.$ & . 12.54%), VIS §" . 2.89%vs.$ & . 1.08%), DALJ




($" . 1.06%vs. $& . -1.00%), ZGIB @" . 22.58%vs. $& .
6.33%), SKL10s ($" . 5.56%vs.$& . 1.59%). &
$& . -
5 FuaxSakap ($" . 8.12%vs. $& . 8.43%),
FrerSakap ($" . 7.14%vs.$& . 8.00%), TRB ($" . 7.24% vs.
$& .10.93%).4 / -
/ $ . & . :
/
(zGIB, =0.005), /

% -

% %

) ) -

)

.
% -
BMI ) SR

1 )

) (Coldiz, 1999)3 / , ) -
_ ) | _
/ ) E (2003) .
( 1995/1996),

]
. FuaxLedja 1795.5 N, fax Saka
631.2 N, VIS 49.25 cm, DALJ 243.5 cm, TRB 29.35. SKL10s

1259 . )
2015/2016

1995/1996, FuaxLedja - $" .
381.71N ( 27%) $& . 372.98 N ( 26.22%),
FuaxSaka - $" . 78.06N ( 14.13%) $& . 98.16 N (
18.41%), VIS -$" . 6.21 cm ( 14.43%) $& . 6.27 cm (
14.59%), DALJ- $" . 12.46cm( 539%) $& . 12.11cm
( 5.23%). 2015/2016

1995/1996, : TRB - $"
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072 .( 239%) $& . 161 .( 5.20%), SKL1Os -
$ . 109 .( 7.97%) $& . 084 .( 6.25%).
% ) * (2009) -
$1 (
2006/2007), / :
/ . FMAxLedja
1708.4 N, kg ledja 20.68 N/kg, fraxNoge 1629.7 N, k= Noge
19.73 N/kg,FuaxSaka 588.1 N, ke Saka 7.12 N/Kg, axSakap
541 N, ReSakap 6.55 N/kg,DALJ) 234.11 cm TRB 27.82
$ ;)
2015/2016
2006/2007, FuaxLedja - $" .
294.61N ( 20.84%) $& . 285.88 N ( 20.10%),
Frerledja - $" . 3.38N/kg ( 19.54%) $& . 2.82 N/kg (
15.79%), maxNoge - $" . 282.52N ( 20.97%) $& .
298.87 N ( 22.46%),FretNoge - $" . 3.26N/kg (
19.79%) $& . 3.07 N/kg ( 18.43%), FuaxSaka - $"
35.06N ( 6.34%) $& . 55.06 N ( 10.33%), ke Saka - $"
0.38N/kg ( 5.64%) $& . 0,39 N/kg ( 5.79%), fax Sakao

- $" . 4832N (| 981%) $& . 4596 N ( 9.28%),
FrerSakap - $" . 0.55N/kg ( 9.17%) $& . 0.34 N/kg (
5.47%), DALJ- $" . 3.07cm( 1.33%) $& . 2.72cm(
1.17%). %
2015/2016 2006/2007,
TRB-$" . 225 . ( 7.48%) $& . 314 . (
10.14%).
& "
, * (2009), -
) , -
% % % , -
) _
% % -
7 % # , 1996), ) -

!/ % (Fmax Ledja,




DALJ, TRB, ZGIB SKL10s).1 0% -
% % ]
$1 (Mitrovi' etal., 2016), ) -

%
DALJ (-6.6 cm  -2.83%) VIS (-1.9cm  -4.27%), -
FuaxLedja (1.8 N 1.37%) TRB (0.9

3.28%).3 M-
$ )
#" % % % ,
$1 , %
! " , % -
% )
(2010) ) : i
Fuax Ledja FRELLedja 15
; FuaxNoge FrelNoge -
2 ;
Fuwax Saka FrerSaka (5 ) Fuax Sakaip
FrelSakap, ; -
VIS 20 -
X DALJ 55
; TRB
75 ;
SKL10s 85
/ $1 #
) -
. 3
, .1
n ) i ’
"= (Mitrovi' etal., 2016), /
/ $" $& -
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, ZGIB. ]
) % -
% (Lord, 1998; Vigkovi', Subogi, Keki' , 2011).

ZGIB

, 1 1 ]
$ . $& . ZGIB ( 6), ) -

$" . ( 3, =0.005%).+
% ) , , , -
% O # -
, 1996; Blagojevi, 2003), ) -
.8 % .-
) :

! " ( ., 2010) -
, % %

% -
( 2, =0.386). -

( , , 2009),




ANCOVA
ZGIB ( 3; Adj.Mean EKS.
10.78 vs. Adj.Mean KON. - 8.60;=0.005) -
)
)
) ;) -
% ) ) ) -
%
% -
% $1 (Mitrovi' etal., 2016).
% -
% %
) : %

(Australian Federal Police, 2004, DJOI’dje,VI
Mitrovi', 2015; Mitrovl et al., 2016)6

% % % )
" )
% %

% : % ) -
(Blagojevl et al., 1998; .

2002;1 ., 2004).! % :
) o] % - -

& )
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Efficiency of functional training programme on musck
strength changes of Police Academy male students

Abstract The aim of this research was to investigate effetts
twelve-week period functional training on the sg#nof participants
during the Specialized Physical Education (SPEkhe#y. Fifty-one
participants - first-year students of basic acadestudies of Academy
of Criminalistic and Police Studies (ACPS) fromdatle participated
in the research: Age = 19.41+0.57 years; BH = 1&86.63 cm; BW
= 80.65+8.42 kg; BMI = 24.29+1.88 kgn®. Students were divided into
two groups: experimental (28 students, BH=182.8747.cm,
BW=81.6618.26 kg, BMI=24.39+1.72 ky?) and the control group
(23 students, BH=181.1445.97 <cm, BW=79.41+8.63 kg,
BMI=24.18+2.10 kgm?), respectively. The experimental group had
been applying functional training for strength dieyenent at classes
of SPE, twice a week, not longer than 20 minutesiaess, while the
control group had been using the traditional wayti@ining, which
consists of the repetitive training method, accogdio the regular
curriculum. In the scope of the functional trainjnipe emphasis of
exercises was on strengthening and maintaining olasge of the
dorsal — lumbar extensors, back extensors, arrmegts, arm flexors,
torso flexors, leg extensors, dominant and nondantimand flexors.
13 variables were samples of variables for estintathe strengths (9
variables of basic motor status - BMS and 4 vaeablderived
measures), as an integral part of the battery tést88MS assessment
of students of ACPS were used: isometric deadeldt, absolute and
relative value (maxBE, FretBE), maximal strength of leg extensors,
absolute and relative value (rxLE, FrelLE), dominant and
nondominant hand grip, absolute and relative val(ig,axHGp,
FRELHGDa FMA)(HGND, FRELHGND)a vertical Jump - Abalak (VJ),
standing long jump (LJ), sit-ups 30 seconds witiation (ABD), pull-
ups (PULL), push-ups 10 seconds (PU). For detemgireffects of
functional training, as experimental programme Wetn the achieved
results in variables for assessment the strengthingial and final
measuring, Multivariate analysis of covariance wassed -
MANCOVA, generally, and Univariate analysis of aomace -
ANCOVA, individually per variables. Results of MADMA showed
that there are no statistically significant diffeees between the
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experimental and control group (Wilks’Lambda=0.621,
F(13,24)=1.125; p=0.386). Results of ANCOVA showmet only in
variable PULL, there are statistically significamlifferences in the
effects achieved between two groups in the senssigoificant
increase of participants in the experimental groegmpared to the
control group (F=9.140; =0.005). It can be concluded that the
experimental programme caused a statistically $igant positive
effect on repetitive hand flexor muscle strength.
Keywords:police, SPE, experimental programme, effects.
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Distinction between corrupt behavior and similar
phenomena as a contribution to defining corruptionin
the police

Abstract: It is known that to define the object of researcthe
first and indispensable step on the road to a naimective indicators
of the studied phenomena. Specifically, precise andmbiguous
definition is one of the key preconditions for sscof the research.
However, anyone who chooses police corruption asstibject of his
research will encounter, at the very outset, thebgm of how to
define the phenomenon which he intends to investidde reason for
this is the fact that corruption in general, andushthe "police
corruption”, is interpreted in very different way&s a result, it is
obvious that the literature designates as policergations a wide
range of behaviors and even phenomena of significadifferent
nature, such as violent behavior, for example. Sbefavior is
admittedly much easier to separate from corruptamd to look into
independently, whereas it is much harder to donscaise of practices
which are very close to corruption, especially asne of them are
referred to as being corrupt. In this sense, tvilenpomena appear to
be particularly indicative - conflicts of intereshd process corruption.
The tendency of the author is to - as part of gtigly - examine the
characteristics of these two phenomena and thdmtimship with
corruption, trying in this way to contribute to éiimg the most precise
definition of "police corruption”.

Keywords police, corruption, definition, conflict of intest,
process corruption
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Uvo enje sistema kontrole kvaliteta kriminalisti kih
vjeSta enja u Bosni i Hercegovini

Apstrakt: Predmet rada je prezentacija pojedinih segmenata
oblasti upravljanja sistemom kontrole kvaliteta rkmalisti kih
vjeStaenja s cillem da se uka e na nu nost njihove imm@atacije u
Bosni i Hercegovini (BiH). Kroz prikaz evolutivhpgocesa uspostave
standarda 1SO 17025, analizu uslova njegovog na&stainklju nih
povezanih pojmova, te iznoSenje niza slo enih aenate, autori
zagovaraju implementaciju ovog standarda u savrenegoraksi
kriminalisti kih vjeStaenja institucija u BiH koje se bave tim
poslovima. U samom radu posebna panja je poswa analizi
pojedinih aktivnosti koje treba izvrSiti prilikom rimjene ovog
standarda, kao i neophodnosti uemja pozicije rukovodioca kontrole
kvaliteta. Rad promoviSe stajaliSte dauspostava i provedba procesa
akreditacije  pru atelja  forenzkih usluga koji  obavljaju
kriminalisti ka vjeStaenja u BiH osigurati s jedne strane da se
rezultati ovih tijela smatraju pouzdanim i mearodno priznatim, a sa
druge strane, ispune jednu od obaveza kojima se uvjetdgnstvo u
Evropskoj uniji. U konanici, autori smatraju da uvcenje sistema
akreditacije po standardu ISO 17025 u najSirem kmiEnaajno
doprinosi i dokaznom postupku u cjelini, a u odmoj mjeri mo e

" nbojanic@fkn.unsa.ba
™ dbajraktarevic@fkn.unsa.ba




olakSati i postupak ocjene dokaza od strane prasosuinstitucija
razli itih nivoa u BiH.

Klju ne rije i kontrola kvaliteta, upravljanje kontrolom
kvaliteta, akreditacija, ISO 17025.

Uvod

Osiguranja kvaliteta forenaih, odnosno kriminalistkih
vieStaenjd zasniva se na primjeni standarda 1SO 17025 kao
najva nijeg pojedinanog standarda za etaloniranje i ispitivanje
laboratorija? Danas se zahtijeva implementacija navedenog staada
u radu na laboratorijskim ispitivanjima. Akredit@ci po ovom
standardu je tehrka osposobljenost laboratorije da sprovodi
ispitivanje. Institucija koja se bavi kriminaliskim vjeStaenjima mora
pro i proces ocjene nezavisnog stnog tijela pod nadzorom lokalne
dr avne institucije za standardizaciju, u svrhucatija akreditacije
laboratorije.

U ovom trenutku u Bosni i Hercegovini (BiH) nijedna
forenzi ka institucija nije u potpunosti usvojila standd&® 17025, te
su u praksi forenzka vjeStaenja u BiH podlona kritici, a
laboratorijske aktivnosti mogu biti nepouzdane i pnEnate.
Otklanjanje ovih nedostataka zahtjeva primjenuddiagia 1ISO 17025.
Tu je obavezu BiH preuzela potpisivanjem Sporazonssabilizaciji i
pridru ivanju. Sporazum (an 70) predvia da BiH osigura
uskla ivanje, propisanu primjenu i provenje njenog postojeg i
budu eg zakonodavstva sa pravnom tekovinom Evropske EQ).
Uskla ivanje je zapoeto potpisivanjem Sporazuma i posteperacse
proSirivati na sve elemente pravne tekovine Unigajrfaktarevi,
2011). BiH mora preuzeti rjeSenja koja nala u pedgtje standarda
ISO 17025 u obavljanju forenkih usluga koje obuhvaju

! Kriminalisti ka vjeStaenja u Sirem smislu su vjeSenja koja se javljaju gotovo
isklju ivo u kontekstu rada pravosa u vezi sa izvrSenim kriviim djelima, a u
uem smislu se javljaju u okviru vjeStanja relevantnih kriminalistkih tragova i
predmeta krivinog djela u identifikacijske svrhe (Modly, 1998).

21SO/IEC 17025 prvi put se spominje 1999. od strisieeunarodne organizacije za
standardizaciju (ISO) i Manarodne elektrotehrke komisije (IEC), (Calibrate
Inc./The Pipet People, 2014).
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laboratorijske aktivnosti Gkvirna odluka Vijea 2009/905/PUP
2009).

O kontroli kvaliteta u forenzi koj nauci

Prema definiciji Meunarodne organizacije za standarde (ISO)
[ISO, 2016] kvalitet je sveukupnosinjenica i karakteristika koje
sadr i jedan proizvod ili usluga, a koje se zasjuvaa mogunosti tog
proizvoda ili usluge da zadovolji navedene ili #ae potrebe (ISO
8402, 1986; White, 2004:10). Ovanje ili kontrola kvaliteta su
razli ite aktivnosti koje se provode radi ispunjenja mald kvaliteta
propisanih za odreeni proizvod ili uslugu u forenzkoj nauci (npr.
pribavljanje kontrolnih uzoraka u DNK analizi iliovenje evidencije
kod npr. mikroskopskog pregleda uzorka kose)uv@nje, odnosno
kontrola kvaliteta’, u forenzi koj nauci obuhvaa postivanje procedura
i protokola propisanih za koriénje u forenzikim analizama u cilju
obezbjeenja tanosti, nesumnjivosti i pouzdanosti dobivenih
podataka. Time su opisani temeljni principi kojieabje uju snagu
laboratorijskin mogunosti. Osiguranje kontrole kvaliteta obuhsa
pojmove kao Sto su: politika laboratorije, dokunuemainje i
dokumentacija, obuka, procedure validacije, metiide U ovom
smislu sve S&to govori u prilog nesumnjivosti po#ataili
laboratorijskih rezultata mo e biti dio kontrole &liteta®

Kontrola i ouvanje kvaliteta esto se koriste kao sinonimi.
Njihovo znaenje se razlikuje zavisno od izvora informacijenasho
razli itih vrsta aktivnosti. Pojam aivanja kontrole kvaliteta pokriva
cjelokupni sistem upravljanja dokazima, te pitamjpuke osoblja,
njihove kvalifikacije i sl. Prema Lerner i LerneR005:567), ovim
terminima pokrivaju se svi aspekti kvaliteta u farekim
istragama/vjesStanjima. Ouvanje kvaliteta (QA) jeste sistem mjera

¥ QA/QC Eng quality assurance i quality comtrol).

* Nacionalni institut za standarde i tehnologiju SABEng National Institutes of
Standard and Technology, NIST) i Akreditacijskoeltj Amerikog udru enja
direktora kriminalistikih laboratorija (American Society of Crime Labaat
Accreditation Board, ASCLD) publikovali su Uputstveza osiguranje
kvaliteta/kontrolu  kvaliteta. Mnoga profesionalnadruenja objavijuju ili
preporuuju procedure ili uputstva koja mogu sadr avatetbye koji se tiu kontrole
kvaliteta (Bell, 2008:300).




koje garantuju korisniku proizvoda ili usluga dai @adovoljavaju
definisane standarde (Mozayani, Noziglia, 2011:8@ntrola kvaliteta
se odnosi na specifie naine primjene programa osiguranja kvaliteta.
To uklju uje sve aspekte rada laboratorija, dobru labojakaripraksu,
odnosno uspostavljanje, vrednovanje i pouzdanadh o, izmeu
ostalog, ukljuuje razli ite mjere (Inman, Rudin, 2001:228-229).

Period do uspostave primjene ISO standarda obuge\dastito
sprovo enje politike kontrole kvaliteta, koja se ne§ e zasnivala na
pravilima nauke i struke pojedinih oblasti vje&mja, etikim
normama, zakonskim i podzakonskim aktima, teevgima razliitih
evidencija. U veoj ili manjoj mjeri obuhvaene su i neke od radniji
koje su danas propisane ISO normama. Savremeneenpretizno
ure uju obaveze svake laboratorije i svake osobe uralaratorije u
pogledu kontrole kvaliteta, te propisuju obavezezablje laboratorije
I upravljanje kvalitetom. Kroz provenje ovih odredbi moguje uvid
u pravilnost pojedinog postupanja unutar laborpgo#roz primjenu
ovog standarda uvodi se nezavisno, vanjsko tijelge ktreba
nepristrasno da cijeni radne procese laboratdfa&tori koji doprinose
osiguranju kvaliteta u forenZoj nauci moraju biti posmatrani kao
jedinstvo subjekata koji uti na: nain prikupljanja i rukovanja
uzorcima, dokumentovanje lanca dokaza, tehnike tivapia,
primijenjenu metodu istra ivanja, nen pisanja izvjesStaja i svjedenje
na sudu, sudski postupak i obuku vjeStaka. Isprakonastenje
forenzi kih metoda omoguava sudu laksi put do istine bez saradnje sa
svjedocima ili sa minimalnom zavisnaeSod njihovih iskaza (Levy,
Bergman, Frank, 1999:253).

Budu i da sistem kvaliteta obuhvata organizacijsku struk
odgovornosti, postupke, procese i sredstva za pemje upravljanja
kvalitetom, u forenzikoj laboratoriji se to odnosi na ukupne osobine i
aktivnosti laboratorije kako bi se obezbjedila jaosti u radu i dobili
kvalitetni rezultati (Brener, 2004:215). Jedan dljeea uspostave
sistema kontrole kvaliteta je upoznavanje krajnkegisnika usluga
forenzi ke laboratorije u potpunosti sa m@om i procedurom
pribavljanja i ispitivanja materijala za vjeStmje. Za to je neophodna
interna i eksterna kontrola. Sistem kontrole ke#dit mora ukljuiti
odgovornost svakog pojedinca u postupku rada nadnpegu
vjeStaenja, kako bi se odrao lanac odgovornosti. Ovo nsee
odnositi i na materijal koji se koristi za pakovanj oznaavanje
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predmeta i tragova (va no je da je taj materijabipveden po jasnim
standardima uspostavljenim kontrolom kvaliteta,ondéo kada se radi
o predmetima koji mogu sadr avati minimum katie spornog
materijala npr. DNA).

Prihvatanje dokaza uslovljeno je primjenom i prosgjem
postavljenih standarda. Njihova primjena jpge prakti no od pretrage
lica mjesta do svjedenja na sudu. Kroz standardizovano postupanje
krajnji korisnik rezultata vjeStanja — sud, na osnovu prezentovanog u
postupku mo e zakljuvati ne samo o identitetu svake karike u lancu,
ve i 0 nainu njegovog djelovanja. Svrha uspostavljene kdatro
kvaliteta prevazilazi cilj spoznajnog zrga za sud, te se snano
odraava i na znanje svakog esnika u postupku. Zbog prirode
postupka kontrole kvaliteta vjeSenja neophodno je da njim rukovodi
posebno obwena osoba rukovodilac (menad er kontrole kvali#gta
u sluaju da to nije mogwe, osoba koja bi, pored drugih radnih
zadataka, obavljala i ovaj posao.

Ovaj stav potvruje istraivanje Univerziteta La Verne u
Kaliforniji, SAD, po kojem sudijeinter alia, 0 ekuju da su odr avanje
i kontrola kvaliteta u laboratorijama uohjeni (Cavanaugh, 2010:94).

U prilog navedenom su okolnosti gdje naudokazi postaju
sve znaajniji i zastupljeniji u radu krivinog pravosua’ Prema
Ireland i Beaumont (2015), Vodineli (1985, 1989 i 1990),
Osterburgu i Wardu (2007), Saferstainu, (1998), dttag Winston
Bertani (1999), prihvaanje ovih dokaza u krivhom postupku
uslovilo je nu nost uspostave standardizacije utyosnju sa njima.
Stoga, i forenzike laboratorije iji stru njaci se pojavljuju u sudskom
postupku radi ekspertskog svjedoja 0 naunim dokazima,
obuhvaaju postupak standardizacije i sertifikacije. Dakiada se ima
u vidu uspostava sistema kvaliteta u forekion laboratorijama, samo
jedan njegov aspekt je definisanje preciznih praocadi postupanju sa

® Prema Modlyju (1998:490), u dokazivanju se ne nipkge i subjektivni momenat.
Mada, kriminalistika tehnika, svojim nawmo utemeljenim metodama i sredstvima na
odre eni nain ograni ava slobodnu ocjenu dokaza vje&ajem, primjena tog nala
nije ugro ena, jer se nanim objektivnim metodama kriminalistie identifikacije
utvr uju samo kauzalneinjenice svakog konkretnog skia, dok povezivanje tih

injenica u sistem dokaza ostaje predmet slobododigs&og uvjerenja. Kod ocjene
materijalnih dokaza, pored lodfie ocjene dokaza vrSi séehni ko ispitivanje dokaza
primjenom naunih i tehnikih metoda za iznala enje dokaza i ocjenu njihove
dokazne vrijednosti.




materijalnim dokazima da bi se osigurala njihovAdvest u sudskom
postupku (Korajli, 2012:328).

Uspostavom kontrole kvaliteta unapuge se postupak ocjene
dokaza. Dokaz vjeStanjem treba cijeniti u odnosu na druge
raspolo ive dokaze, priemu tijelo postupka ispituje (PavisiModly,
1999:303; Modly, 1998):

1. koliko je vjeStak postivao odredbe zakona o knem
postupku u toku vjeStanja,

2. kre e li se iskaz vjeStaka u granicama specijalnossitaka;

3. dali su injenice koje vjeStak uzima kao polaznu osnovuigvoj
istra ivanja i zaklju aka objektivno utvrene i postoje li druge
zna ajne injenice o kojima vjestak nije vodio rana;

4. autentinost predmeta vjeStanja, podobnost i dovoljnost
materijala po opsegu i kvalitetu za dobijanje prang
zaklju ka;

5. da li su metode koje je vjeStak primijenio i opsedgome je

obavio vjeStaenje zadovoljavaju;

uskla enost nalaza i misljenja s drugim dokazima;

vrijednost zakljuka o istovjetnosti, te je li jasan, razumljiv i
logi an i s kojim stepenom sigurnosti je dat, postojkakve
rezerve od strane vjesStaka itd.

Ocjena iskaza vjeStaka zasniva se na: provjerirrsiea i
procesnog fiksiranja injenica; posrednoj provjeri stroosti i
podobnosti vjeStaka; provjeri metoda rada i provjeskla enosti
iskaza vjeStaka s ostalim dokazima. Tijelo postupkara utvrditi
unutrasnje protivrjenosti izmeu pojedinih dijelova misljenja istih
vjeStaka ili izmeu miSljenja razliitih vjeStaka po istom pitanju, te
mora ispitati uzroke neslaganja, ocijeniti step&jenjivosti i stvoriti
sud o pravilnosti i nepravilnosti (PavisiModly, 1999:303). Samo
postojanje sistema kontrole kvaliteta tijelu po&ap olakSava
utvr ivanje, odnosno ocjenu prethodno navedenih eleraek@e po
slu benoj du nosti ispituje.

Kvalitet se osigurava i izbjegavanjem potencijalgresSaka.
Osnovni koncept osiguranja kvaliteta je poduzimanjera smanjenja
rizika upravljakih i komunikacijskihn problema. Pojedinac u
organizaciji mo e direktno ili indirektno uticati an kvalitet usluge.
Odgovornost za kvalitet usluge prote e se krozlgijerganizacionu
strukturu, od rukovodioca do krajnjeg izvrSioca k@ oblika

No
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djelatnosti. Prema Chung-u (1999:6), sveobuhvatnpsstupka
osiguranja kvaliteta zahtijeva da sviegnici organizacionog lanca
moraju:

znati svoje ovlasti: imati odgovarajuw organizacionu strukturu,

jasne linije odgovornosti i komunikacije;

znati svoje du nosti: imati jasnu definiciju i opidu nosti

(matrica odgovornosti);

znati Sta rade: imati ispravne specifikacije i Seme

znati kako se radi: imati odgovaraju obuku, odgovaraje

procedure, pristup potrebnim instrukcijama,;

eljeti u initi: imati odgovarajuu motivaciju;

biti u mogunosti to uiniti: imati odgovarajue resurse,

sredstva i materijal,

znati kada je to ur@no na odgovaraju nain: imati

odgovarajuu kontrolu mjerenja ili ispitivanja krajnjeg

proizvoda ili usluge;

sainiti zapisnik da je to unjeno: voditi propisane evidencije i

izdavati potrebne potvrde.

Primjena navedenih elementa shwase kao obaveza,
sistematski postavlena i podlona odgovarau kontrolnim
mehanizmima Sto neutraliSe subjektivnost u ovorauan

Procedure kontrole kvaliteta u laboratoriji

Postupanje svake forenke laboratorije opredijeljuje
postivanje neaela ouvanja integriteta dokaznog materijala. Svaka
oblast vjeStaenja primjenjuje odgovaraje procedure, ovisno od vrste
vjeStaenja. U skladu sa ISO 17025 standardom Koristdaselardne
operativne procedure (tzv. SOP-ovi), precizno aij@&jui svaku
akreditovanu metodu u skladu sa standardom, téeas¢@kreditovane
metode koje se primenjuju u laboratoriji. U postjpasa razliitim
vrstama materijala za vjeStnje primjenjuju se opsSti principi:
prevencija kontaminacije; obezbgnje sigurnosti tragova putem
adekvatnog evidentiranja svih osoba koje dolazeticaj sa tragovima
i predmetima vjeStanja; vo enje odgovarajleg, detaljnog dnevnika
vjeStaenja za svako provedeno ispitivanje; akreditacgeerizi ke
laboratorije. Meu navedenim principima visok zrg pridaje se
akreditaciji. Akreditacija forenzke laboratorije je dobrovoljni




postupak ocjene sposobnosti laboratorije za preng standarda
kontrole kvaliteta od strane neovisnog tijela. Kimzaj postupak se
rukovo enje sistemom kvaliteta stvarno provjerava u realaslovima

u cilju odr avanja tehnikog znanja i poStovanja normi ISO/IEC 17025
(What is ISO/IEC 170Z5Why is it important?2016). Preciznije, pod
akreditacijom se podrazumijeva zvamd priznanje da je tijelo za
ocjenu usklaenosti kompetentno da sprovodi aktivnosti ocjene
uskla enosti sa meaunarodno prihveenim pravilima. Razlika izme
akreditacije i sertifikacije je ta Sto akreditaajakazuje kompetentnost
za obavljanje odreenih ispitivanja, mjerenja, sertifikacije ili
inspekcije, a sertifikacijiom se dobiva potvrda {if&at) o
uskla enosti sistema upravljanja, proizvoda ili osobaosiae enim
standardom ili tehnkom specifikacijom. Akreditovanje tijela za
ocjenu usklaenosti u BiH provodi Institut za akreditaciju BiH
(BATA).® Dakle, akreditacija je postupak kojim tijelo zareditaciju
formalno priznaje sposobnost laboratorije za iame specifinih
zadataka (Mozayani, Noziglia, 2011:94).

Osposobljavanje forenara | akreditacija agencija za
forenzi ka vjeStaenja su vana potvrda kvaliteta, kao i indicija
integriteta i kredibiliteta kojim forenzka nauna zajednica odmjerava
samu sebe. S obzirom na va nost forekeinauke u pravnom sistemu,
iznenauju e je da odbrana rijetko smisleno preispituje Sketifiju
eksperata i akreditaciju institucija, dok tu io@ testo zahtijevaju od
institucija od kojih im zavise rezultati njihovogda. Premda sertifikati
I akreditacija nee sprijeiti greske, ukloniti loSu praksu, pogreSna
tumaenja ili namjerne zloupotrebe, ipale dovesti do smanjenja
mogu ih greski, te na taj n&n unaprijediti povjerenje u forenu
nauku kako od strane pravosudnog sistema, takgawumsti u opem
smislu (Weedn, 2010).

Standard ISO 17025
Do objave ISO normi (17025:1999), nisu postojali

me unarodno prihveeni standardi za kontrolu kvaliteta laboratorija
kao osnova za menarodno priznatu akreditaciju. Akreditacija se

® Oznaka standarda je BAS EN ISO/IEC 17025 i dokumesi nazivOp i zahtjevi
za kompetentnost ispitnih i kalibracionih laborajar
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zasnivala na nacionalnim standardima (ako su orstogadi). No,
postojao je znajan nivo uniformnosti izmes zahtjeva izra enih kroz
razli ite standarde na osnovu voailSO 25, koje je trebalo da koriste
lokalna tijela za standardizaciju u pripremi naaimih standarda. Cil
je bio Sto vea kompatibilnost nacionalnih standarda u skladu sa
bilateralnim i multilateralnim sporazumima. Dokumienorme ISO
17025 svoj razvoj zapmje kao revizija treeg izdanja 1SO prirtnika
25. Tokom procesa revizije primik se transformiSe u standaruine
se nudi istinski meunarodni put za akreditaciju i v@ usklaenost
novog standarda ISO 17025 i postejg ISO 9001. Te ilo se kreiranju
logi ne veze novog sa postojm standardom, priemu bi standard
ISO 9001 bio glavni, dok bi ISO 17025 predstavljgpecifi nu
aplikaciju standarda laboratorija za ispitivanje laboratorija za
etalonziranje (UNIDO, 2009:1).

ISO 17025:1999 je usvojen krajem 1999, a na snagiypio
2000. godine, nakon Sto je prihem kao nacionalni standard wee
dr ava svijeta. Poslednja revizija standarda bda2pP05. godine (ISO
17025:2005), bez znajnih promjena (temeljna promjena je ugp
potrebi komunikacije i povratnih informacija sa igmicima
laboratorijskih usluga, te koriStenje tih informaciu nainu
upravljanja kvalitetom). Od maja 2007. godine kibrse iskljuivo
ISO 17025:2005 (UNIDO, 2009:1).

Svrha ISO 17025 je davanje uputstava fordam
laboratorijama u vezi sa rukovenjem kontrolom kvaliteta i tehrkim
zahtjevima traenim u praksi i procedurama u ratlki,se smatra
tehni kom nadopunom standarda 1SO 9000. Svaka orgarazkojp
ispunjava standarde 1ISO 17025 @lao ispunjava i zahtjeve ISO 9000.
Krajnji korisnik treba biti zadovoljan. Primjenonavedenog standarda
0 ekuje se potpuna uspostava sistema upravljanjadtont kvaliteta
koji e potvrditi integritet nana nastanka dokaza vje&ajem, kako
samog postupka vjeSenja, tako i pisanog nalaza (na osnovu njega i
unakrsnog ispitivanja vjeStaka) [White, 2004:10yafstandard sadr i
zahtjeve koje moraju zadovoljiti laboratorije zapitranje |
etaloniranje ukoliko ele dokazati da: provode amtupravljanja, da

" Dokument 1SO vijea za procjenu usklenosti (CASCO-ISO Council Committee
on Conformity Assessment) kao odgovor na zahtjestgadjen na zasjedanju ILAC-
a, odr anog u Aucklandu (New Zealand) u oktobru8.98




su tehniki kompetentni | da su u stanju dati tehikompetentne
rezultate (BAS, 2006:5).

U pogledu politike sistema kvaliteta ISO 17025 namse
zahtjevi: politika i ciljevi sistema kvaliteta lakadorije moraju se
odrediti u priruniku za kvalitet; sveobuhvatni ciljevi moraju se
dokumentovati u izjavi o politici kvaliteta, a ixj@ o politici kvaliteta
mora da se izda sa ovlahjem izvrSnog voditelja laboratorije
(na elnik). Izjava mora da sadr i barem (lvanowt al., 2013):

- obavezu uprave laboratorije na dobru profesiongraksu i
kvalitet ispitivanja i umjeravanja prilikom davanjasluga
svojim korisnicima;
izjavu uprave o normi za uslugu laboratorije;
ciljeve sistema kvaliteta;
zahtjev da su svi zaposleni koji se bave ispitiganji
mjerenjem u laboratoriji dobro upoznati sa dokuraeijwm o
kvalitetu i primjenjuju njegovu politiku i postupka svom
radu;
obaveze uprave laboratorije na kompatibilnost sgowalajuim
me unarodnim normama.

Klju ni segment primjene ovog standardatige se kroz tzv.
tehni ke zahtjeve poblie opisane kroz standard koji siasi na
osoblje, uslove smjeStaja i okolinu, metode ispitja i etaloniranja,
validacije metoda, opremu, sljedivost mjerenja, rkavanje, nain
postupanja sa predmetima ispitivanja, osiguranjelifeta rezultata
ispitivanja i etaloniranja i nan izvjeStavanja o rezultatima.

lako standard 1SO 17025 predai cjelovitu akreditaciju
laboratorije, u praksi se n&s e akreditiraju samo pojedine metode
(unutar pojedinih oblasti vjeStanja). Tijelo za akreditaciju formalnom
izjavom ograniava se na konkretnu metodu, odnosno opremu koja se
koristi u izvo enju te metode, akredituje laboratoriju u cjelikl.
stvarnosti, akredituje se samo konkretna metodarerna. Stoga nije
adekvatan termin akreditovana laboratorija, véi taan bio
laboratorija akreditovana za primjenu specié liste metoda. Dakle,
laboratorija odreuje obim metoda koje eli akreditovati. Pritom teeb
voditi ra una da je nesvrsishodno akreditirati metode koj&meste
manje od 12 puta godisnje (UNIDO, 2009:3), te d@oge sa manjim
obimom objektivnog sadr aja ne bi trebalo da budweditovane s
obzirom da sadraj unutar aplikacije nije moegu garantovati.
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Komercijalne laboratorije za akreditaciju birajklja ivo metode koje
imaju komercijalno opravdanje na godiSnjem nivou.

Organizacija i upravljanje se provodi formalnim sgmn unutar
uputstva o upravljanju kvalitetom, a ma upravljanja mora biti
prikazan organizacionom Semom institucije. Upraygakontrolom
kvaliteta mora biti definisano na svim nivoima (engralno i
individulano), te prikazano tzv. matricom odgovastipo koja sadr i
opise odgovornosti svih pojedinaca u lancu uprajdjai kontrole
kvaliteta. Treba voditi raina da ova matrica odgovara stvarnim
odgovornostima i pravima odlivanja propisanim kroz stvarne
nadle nosti pojedinaca na propisanim radnim mjeatiknoz osnovnu
organizacionu Semu institucije (npr. ne mo e sepjsati odgovornost
osobe za segment kontrole kvaliteta ako ta osojgareferentna za
donoSenje odluka) [UNIDO, 2009:6].

Kod upravljanja kvalitetom treba gaiti adekvatan opis
organizacije i namjene laboratorije (organizacigdim i djelokrug
rada). To ukljuuje i pitanje vlasniStva i mjesta laboratorije wpkoj
organizacionoj strukturi institucije u okviru kojaljeluje (ako
laboratorija nije samostalan subjekt). To se pukaorganizacionom
Semom. Jedan od ciljeva standarda ISO 17025 [gadgavanje sukoba
interesa, te se izradom organizacione Seme i o tovde rauna. O
tome treba viSse da govori primik o kontroli kvaliteta svake
akreditovane laboratorife.Neophodno je primjenjivati i nalo o
na inu prikupljanja podataka i nau izvjeStavanja o analizama, Sto se
mo e dodatno pojaati kroz izjavu da niko od osoblja laboratorije
nema ovlasti da provodi radnje u suprotnosti senava elom.

Lakshy Management Consultant Pvt Ltd (2015) navardjne
prednosti sistema I1SO 17025 poput: nacionalne i umarodne
prepoznatljivosti; prepoznatljivosti tehikih sposobnosti
laboratorijskog osoblja; garancije korisnicima gsluda su rezultati
obavljenih ispitivanja tehnki validirani; usporedivost u mjerenju;
mogu nost da se donosioci odluka oslone na rezultatéraems,;
unapreenje motivacije kod laboratorijskog osoblja; pruamodrske
u razvoju novih programa, smanjenje troSkova itezultirale su
njegovoj primjeni u razvijenim pravnim sistemimaje/e EU je 20009.

8 Priru nik kontrole kvaliteta(Quality manual sadri naela kontrole kvaliteta,
procedure i uobajenu praksu odre&ne organizacije (Mozayani, Noziglia, 2011:97).




donijelo Odluku (Okvirna odluka Vij@ 2009/905/PUP, 2009) o
akreditaciji pru atelja forenzkih usluga koji obavljaju laboratorijske
aktivnosti, kojom se predva obavezna akreditacija po standardu ISO
17025 u pojedinim oblastima forenkih vjeStaenja (profil DNA i
daktiloskopski podaci}. Njenim donoSenjem eli se osigurati
me usobno priznanje laboratorijskih aktivnosti u draawa lanicama
prema EN ISO/IEC 1702%.Za ostvarenje navedenog cilja nacionalna
akreditacijska tijela moraju akreditovati pru ateljlaobratorijskih
forenzi kih usluga u skladu sa EN ISO/IEC 17025 aboratorijske
aktivnosti su sve mjere poduzete u laboratoriji fwkalizaciji i
pribavljanju tragova na predmetima, te pri priprenanalizi i
interpretaciji forenzikih dokaza, radi davanja stmog misljenja ili
razmjene forenzkih dokaza®> Odluka tretira kao pru atelje
forenzi kih usluga javne i privatne organizacije koje olpgul
forenzi ke laboratorijske aktivnosti na zahtjev nadle nijgla.*

Ovom odlukom dr ave lanice usklaivale su odredbe odluke u
vezi s DNK profilima do 30. novembra 2013, a u vezi
daktiloskopskim podacima do 30. novembra 2015. gadisto tako,
dr ave lanice bile su u obavezi da do 30. maja 2016. godwmstave
Generalnom sekretarijatu Vija EU i Komisiji tekst odredbi unesenih
rjeSenja iz ove Odluke u nacionalno zakonodavstamisija EU e
do 1. jula 2018. godine podnijeti izvjeStaj VilgEU o provedenom,
koje e do kraja 2018. ocijeniti u kojoj mjeri su dr avianice ispunile
svoje obaveze u pogledu oveluke.**

Upravljanje kontrolom kvaliteta rukovodilac kontr ole kvaliteta
prema odredbama standarda ISO 17025

Upravljanje kontrolom kvaliteta je dio sveukupnenkaije
upravlja ke strukture koja odreije i provodi naela politike kvaliteta
(Mozayani, Noziglia, 2011:97). Unutar organizaciorsgrukture
laboratorije, kroz opis poslova, va na je uspostadgovornog tijela

° lan 2, Okvirna odluka Vijea 2009/905/PUP.

1 Janovi 1(1) i 5, Okvirna odluka Vijex 2009/905/PUP.
" Jan 1(2), Okvirna odluka Vijea 2009/905/PUP.

2 Jan 3(1)(a), Okvirna odluka Vij@ 2009/905/PUP.

13 Jan 3(1)(c), Okvirna odluka Vij@ 2009/905/PUP.

14 Jan 7, Okvirna odluka Vijea 2009/905/PUP.
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za donoSenje odluka o r@ima upravljanja kontrolom kvaliteta i
na inu kori$ enja i obezbjeenja resursa laboratorije. Ohb je to
vije e rukovodilaca ili slino tijelo koje moe imati finansijsku
samostalnost, te prihva i koristi naela propisana u prirmiku o
kontroli kvaliteta.

Naro ito je va na uloga rukovodioca kontrole kvalitet®A
menad era). Tu poziciju zahtjeva standard. Taj wagie obavezan, ali
je neophodno unutar organizacione strukture odredgovornu osobu
za sveukupnost procesa kontrole kvaliteta. Ta ogelmigovorna za
svakodnevno uveenje i upravljanje kontrolom kvaliteta. Talk®
odgovorna je i za upravljanje dokumentovanjem saceza
objedinjavanje prirunika kontrole kvaliteta, te za organizaciju
provjere usklaenosti sistema kvaliteta. Vi@a poslova rukovodioca
kontrole kvaliteta je administrativne prirode, uzlgovornost za
efikasno sprovoenje naela kontrole kvaliteta. U tom segmentu
rukovodilac kontrole kvaliteta treba da vrSi samjetnja rukovodstva
laboratorije. Da bi ispunio tu ulogu, neophodandjeektan pristup
rukovodstvu laboratorije (ako je ona samostalnttugja), ali i viSem
rukovodstvu (ako je laboratorija unutar neke orgaaie). Time i
akreditaciono tijelo posmatra QA menad era, éeimati o ekivanja da
on zastupa njihove interese unutar institucije kpfavodi politiku
kontrole kvaliteta (UNIDO, 2009:7-8).

Osim navedenog, prema Mozayani i Noziglia, QA mesrae
odgovoran za odr avanje sistema upravljanja kootrolkvaliteta i
uskla enost sa propisanim procedurama (2011:97). Popamj@v
njegove pozicije zavisi od organizacione struktlia@oratorije. Tako,
QA menader moe biti u punom radnom vremenu ilikusniji
istra iva /vjeStak koji vodi kontrolu kvaliteta (dio radnogewnena), uz
jos i druge mogunosti (UNIDO, 2009:8-9).

Labratorija sa minimalno 100 zaposlenih opravdas@ostavu
QA menad era u punom radnom vremenu. Ako se unatzoratorije
provodi vei broj standarda i politika koje se odnose na psdamtrole
kvaliteta, opravdano je imati rukovodioca kontrddealiteta u tom
statusu. Preporuka je da ta osoba ima iskustvodu aboratorije.

esto se dogode situacije gdje je neophodno znanmbliasti rada
laboratorije (mada praksa pokazuje i suprotno) [DA) 2009:9G].
Drugi nain postavke QA menadera je korgnje iskusnijeg
istra iva a/vjeStaka zaposlenog na nekim poslovima u labojiatto




je specifino za laboratorije srednje vahe, S obzirom na praksu u
BiH, navedena osoba bi, samo u krajnjem & (objektivni razlozi
nemogunosti uvo enja takvog radnog mjesta), mogla biti osoba sa
dugogodisnjim iskustvom u poslovima istra ivanj@&$faenja, koja bi

uz smanjeni obim vlastitin poslova mogla preuzelioi odgovornosti u
vezi sa ovim procesom.

Druge mogunosti su da se za QA menad era postavi osoba
koja je sada rukovodilac neke druge organizaciaunjce, ali je
ranije radila i poznaje radne procese u laboratodj pojedinim
slu ajevima QA menader moe biti i zamjenik rukovodec
laboratorije.Da ne bi doSlo do sukoba nadle nosti koje dovode do
mogu ih problema, vano je unutrasnjim procedurama oired
razgraniiti nadle nosti rukovodioca laboratorije i njegovagmjenika.
Bitno je istim postupkom odrediti zamjenske slu k@n koji bi uz
svoje svakodnevne poslove mogli obavljati i poslavevezi sa
kontrolom kvaliteta zbog mogeg odsustva QA menad era, kako u
takvim prilikama proces kontrole kvaliteta ne Imi¢r.

Kontrola kvaliteta u forenzi kim laboratorijama u BIH

U ovom trenutku u BiH ne postoji forenka institucija sa
potpuno usvojenim standardom ISO 17025, Sto sguzal uvidom u
listu institucija akreditovanih tijela po standarthiO 17025 na web
stranici  Instituta za  akreditaciju BiH (BATA) [BATA
ACCREDITACION, 2017]. Poslovima kriminalisko-forenzikih
vjeStaenja bavi se sedamnaest institucija (VSTV, 20163k tri su
klju ne i to: Agencija za forenza ispitivanja i vjeStaenja BiH,
Centar za forenzku i informati ku podrSku Federalne uprave policije
MUP-a Federacije Bosne i Hercegovine (FUP MUP FBiH)
Kriminalisti ko-tehni ki centar MUP-a Republike Srpske (MUP RS).
Pored navedenih institucija, pojedinim kriminaligtm vjeStaenjima
bave se i odreeni odjeli Ministarstava unutrasnjih poslova karton
unutar FBiH, te Odjel kriminalistke tehnike Policije Biko Distrikta
BiH.

Unutar Agencije za forenza ispitivanja i vjeSteenja BiH tek
se provode odreene aktivnosti na uspostavi standarda ISO 17025 s
cilem jaanja i verifikacije forenzikih kapaciteta i stvaranja
pretpostavki za dosljednu primjenu zakona o mmarodnoj pravnoj
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pomoi. Prema Semi unutrasnje organizacije ove agenciggvprena
su radna mjesta u vezi sa upravljanjem kontroloraliteta (AFIV,
2017).

Kada je rije o uvo enju ovog standarda od strane forekin
instituta u BiH, prve aktivnosti po ovim pitanjim@a preduzimao
Centar za forenzku i informati ku podrsku FUP MUP-a FBiH i on je
u tim aktivnostima i najdalje odmakao. Navedeni @erje s tim
aktivnostima poeo 2009. i postao pridru enilan ENFSI (European
Network of Forensic Science Institutes), sa obanezovo enja
standarda ISO 17025 u roku oetiri godine (po planu aktivnosti koji
je odobrilo rukovodstvo ENFSI, a kroz projekat ENIFSVIFA-2
[ENFSI 2016]). | pored ostvarenih inicijalnih aktiosti, taj projekat
zbog nerazumijevanja rukovodstva Federalne upraoicijp nije
okonan na zadovoljavajii nain'>. U toku izrade ovog rada
izmijenjen je Pravilnik o unutrasnjoj organizaciji i sistematizac
radnih mjesta FUP MUP-a FBIHU po etnim fazama pisanja ovog
rada navedeni Centar unutar sistematizacije nijaoinpredvieno
radno mjesto u vezi sa upravljanjem sistemom kdémtioaliteta.
Krajem 2015. godine donesen je novi, trenutno va €ravilnik o
unutrasnjoj organizaciji i sistematizaciji radnihjesta FUP MUP-a
FBiH, kojim je predvieno postojanje zasebnog odsjeka koji bi se
bavio i poslovima standardizacije i upravljanja totom kvaliteta, te
isti nosi naziv Odsjek za znanstveno istra ivanggandardizaciju i
razvoj forenzike. Unutar njega su preddma dva radna mjesta sa
zadacima u vezi sa poslovima standardizacije iuljarga kontrolom
kvaliteta. Prema opisu radnih zadataka, Sef odsgdlavlja poslove
rukovodioca kontrole kvaliteta.

Prema dostupnim podacima u Kriminaligb-tehni kom
centru MUP-a RS, u sistematizaciji postoji radn@sty pod nazivom
Inspektor za kontrolu kvaliteta.

Iz navedenog je evidentno da pozicija QA menad @oatoji
pod razliitim nazivima u najva nijim forenzikim laboratorijama u
BiH. Stoga je po eljno predvidjeti i uvesti u sistatizacije svih
forenzi kih institucija u BiH tu poziciju, a po linjjamada predvidjeti

!> Dio projekta EMFA-2 bili su i forenzki centri MUP-a Republike Srbije i MUP-a
Republike Crne Gore, koji su navedeni projekat efspp okonali, te stekli
akreditaciju po standardu ISO 17025 (Bjelovuk, Kegadosavljevi-Stevanovi,
2013).




i dovoljan broj takvih radnih mjesta unutar laborga koje se bave
pojedinanim kriminalisti ko-forenzi kim vjeStaenjima. Misljenja
smo i preporuujemo da se pozicija QA menad era unutar daima
forenzi kih instituta, zbog efikasnosti i brzine postuparfjarem do
momenta uvoenja i uspostave odredbi standarda ISO 17025, u
sistematizacijama instituta/laboratorija uspostapioziciji izvrSioca sa
punim radnim vremenom (bez obzira na preporuke nimalnom
broju uposlenika za takvu situaciju).

Zaklju ak

Sistem osiguranja kvaliteta i sistem kontrole ked#
predstavljaju nezaobilazan faktor u utwanju pouzdanosti rada
forenzi kih laboratorija/instituta. Isti je, prema njenorakbnodavstvu
EU, obavezan za sve forengze laboratorije/institute na prostoru EU
(kroz odluke Vijea EU, u vezi sa poslovima DNK analiza i
daktiloskopskih vjeStanja). S obzirom na te nju BiH kalanstvu u
EU, imperativ naSih forenzih slu bi je da, u saradnji sa lokalnim
Institutom za akreditaciju  BATA, a uz pomoi saradnju sa
relevantnim forenzkim institutima dr ava lanica EU, kao i sa radnim
grupama ENFSI-a, rade na uspostavi standarda 19251d svojim
radnim procesima. Uspostava i provedba procesa diskege
pru atelja forenzikih usluga koji obavljaju kriminalistka vjeStaenja
i u BiH e osigurati pouzdanost i mgnarodno priznanje rezultata ovih
tijela, te ispunjenje jedne od obaveza lzanstvo u EU.

Preduslov uspjeSne primjene ISO 17025 je razvijanje
razumijevanja potrebe uvenja ovog standarda, te shaaje
pojedinanih odredbi, kao i sustine razloga za njegovo wsyaj Ovo
se naroito odnosi na kadrove u sistemu donoSenja odlukaijed
naina odluivanja praktino zavisi implementacija i sudbina ovog
standarda u BiH.

Uvo enje sistema akreditacije po standardu ISO 17025
zna ajno doprinosi i dokaznom postupku u cjelini, ana ajnoj mjeri
olakSava i postupak ocjene dokaza od strane prdwdsunstitucija
razli itih nivoa u BiH.
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Introduction of Forensic Expertise Quality Control
in Bosnia and Herzegovina

Abstract: This paper aims to present certain segments of the
field of managing the system of forensic expedisaity control and
to indicate the need for their application in Basrand Herzegovina
(B&H). Through the overview of the evolutionary @ees of
establishment of the ISO 17025 standard, analylsonditions of its
origin and key related terms as well as making dem@rguments,
authors advocate immediate implementation of tkesdard in the
modern practice of forensic expertise within the HB& institutions.
The paper gives special attention to the analydisthe specific
activities that should be performed during the a&milon of this
standard, and more specifically, to necessity dfootucing the
position of quality control manager. The paper pates positions that
establishment and implementation of the procesacofeditation of
forensic service providers will ensure that thedsults are credible
and internationally recognized, and in the sameetimifill one of the
requirements for the membership in the EuropearobnUltimately,
the authors believe that the introduction of a eysbf accreditation in
accordance with ISO 17025 significantly contributieshe evidentiary
proceedings in general, and that it can also, asteto some extent,
facilitate the process of evidence evaluation leyjtidicial institutions
at different levels in B&H.

Keywords: Quality control, quality control management,
accreditation, ISO 17025
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The Safety in Tunnels-An Example of Simulated
Evacuation from a Railway Tunnel

Abstract Railway tunnels, as special structures in ternis o
design and construction always present an openamcent topic. A
particularly important aspect related to railwaynoels is evacuation,
because of their structural and physical properteasd inability to
predict potential catastrophes, when it is impottdan reach and
evacuate people possibly captured inside the tuimas short a time
as possible. The possibilities for evacuation innkls significantly
decrease due to the narrowness of the tunnelsrfagtreading of fire
and smoke than in open space, tunnel length and/ rotrer reasons.
It is therefore obvious that prediction of potehBaacuation situations
could be very difficult and complex. Beside manygotatical
calculations and partial experiments, one of thdest ways for
prediction and realization of evacuation is the gsaof software for
evacuation, such as Pathfinder, Evac Tunnel, Ex@shassimilar. The
purpose of this paper is to show the obtained satran results for
evacuation in software Pathfinder, in the case 6A0m-long railway
tunnel with emergency exits on every 500 m andowitlemergency
exits.

Keywords Evacuation, simulation, tunnels.
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Introduction

The term ‘evacuation’ can be defined in differerdys, but
generally, it alludes to organized and planned mgvof people,
animals and material, cultural and other propeffties an endangered
object, location or area to a secure object, locatir area. Evacuation
can be complete or partial depending on the degfeganger and
potential consequences. Evacuation can be causddfésent events,
including the following: thunder strikes, earthqgaakstorm winds and
ice, snow, flood, drought, fire, technical distutbas etc. (Jevt)
2014).

The term ‘tunnel’ can also be defined in differavays, but it
refers to underground facilities with two openingsth horizontal or
with a slightly gradient position related to theognd that serves for
different purposes: railways, roads, undergroumgoais, water ways,
storage, etc. The main role of the tunnel is toneah two or more
different points separated by obstacles that cooldbe overcome in
any other way. The highest numbers of built tunnvetse definitely
railway tunnels. Much lower numbers of built tumebere for road
traffic or some other purpose. There were also @ksnof tunnels
deep in the mountains being used as protectiotiti@gifor airplanes
(tunnels in Sweden, eljava near Bihgdestroyed in 1992), Slatina
near Pristina, Divulje near Split, Sgnik near Podgorica and similar
ones).

It is obvious that the construction of tunnels dachangaging
of specialist from different scientific fields, uga of modern
equipment and huge financial expenses. The fathatsinfluence a
tunnel’s price are: the tunnel length, altitudeglggical contents of the
terrain, strength and arrangement of ground wateesrain
deformation, etc. It is obvious that tunnels présructures where the
geological environment presents part of the bug@inconstruction.
Although the construction of tunnels demands usaf¢he latest
technique and equipment, the corrections duringcthrestruction are
very frequent. Some examples of tunnels are shaw#gure 1.
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Figure 1. Tunnel Sozina in Montenegro (left) anahiel of Belgradesubway
(right) (figure
source:https://www.google.rs/search?g=zeleznickindiig&espv=2&biw=12
80&bih=685&tbm=isch&tbo=u&source=univ&sa=X&ved=0CBQsARqFQ
oTCICZt7vFwcgCFQK8GgodGNQNiw)

The tunnels can also be divided in several ways) waference
to different factors. For example, according to tik@nel length,
tunnels could be classified in small tunnels (up®m), short tunnels
(50-500m), medium-length tunnels (500-2200 m), Itungnels (2200-




4000 m) and very long tunnels (over 4000 m). Accaydto the
number of carriageways, tunnels could be classiftedunnels with
one carriageway, tunnels with two carriageways anmbre
carriageways tunnels. According to the tunnelstposirelated to the
ground, tunnels could be classified in hill tunpeladerwater tunnels
and city tunnels. According to the structure, tusrmeuld be classified
in completely constructed tunnels, partly consgddunnels and non-
constructed tunnels. There are also many otheerdiit divisions of
tunnels (Grgi, 2008),(Jevti, 2016).

The railway tunnels present a special type of tisméhere,
beside the construction of the tunnel itself, thera need to construct
the complete infrastructure for railway needs. Ehgsuctures are very
complicated and demanding for evacuation in thee cak some
disaster, such as an explosion, earthquake, flond aimilar
emergencies. They could have emergency exits,heué tare also lots
of them without these exits because of specifituies on the terrains
where the tunnels were built. Some of the longaivay tunnels are
presented in Table 1 (JevtiBlagojevi, 2014), (Jevti, 2014:19-20),
(Davidovi and others, 2013)h{tps://en.wikipedia.ony

Table 1.The longest railway tunnels in the world

Name of the tunnel Location of the tunnel Length of the Year
tunnel
Gotthard Base Tunnel . expected to be
(GBT) Switzerland 57km completed in 2016
Brenner Base Tunne Austria 55 km to be completed in
2025
Seikan Tunnel Japan 53.85 km 1988
Channel Tunnel United Kingdom 50.5 km 1994
Lotschberg Base Switzerland 34.57 km 2007
Tunnel
Koralm Tunnel Austria 32.9 km to be completed in
2022
New Gunijiao Tunnel Tibet 32.64 km 2014
Guadarrama Tunnel Spain 28.4 km 2007
West Qinling Tunnel Gansu Province, northy g 546 2014
west China
Taihang Tunnel China 27.848 km 2007
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Disasters that could happen in railway tunnels d¢olb&ve
unforeseen consequences on human lives and coukk aaaterial
damage. In the past, there were lots of accidentsilway tunnels
(train wrecks, brake malfunction, explosion andikimn One of the
worst was on 03/01/1944 in the tunnel near ToreRletzo, in the
Leon mountains in Spain, where, according to thanesed figures,
over 500 people lost their lives in the train wretkese and similar
facts show the importance of analysing potentiaicent scenarios in
order to prevent damage and protect human lives maderial
property.

Similar research of possible fire and evacuatioenados in
road and railway tunnels was carried out in manyntiges, although
for different purposes, focusing on the time neasgsdor a tunnel
evacuation, safety criteria for tunnel occupantsathtransfer for
different fire scenarios in tunnels, fire and smgkepagation in road
and railway tunnels, smoke visibility in tunnelsrichg fire, modelling
crowd evacuation from road and railway tunnels,upant movement
and behaviour under panic and stress and many abees. There
were a lot of important results noted as the resfulesearch (the usage
of evacuation routes, evacuation under the inflaesfcdoxic and other
dangerous materials, movement models of occupanatsrievacuation
in tunnels and a lot of others), but of course ohthe most important
facts is that a great number of those researchees vemalized by
simulations and with the usage of simulation sofeyavhich was
absolutely safe-on the other hand, it would be s&m®y to test
evacuation simulations with humans in real condgiavhich could be
very dangerous and could have unforeseen conseggieismilar
results for evacuation times from tunnels were iokth for the road
tunnel Stra evica in Serbia. The methodology of aation from fire
endangered areas in Serbia was regulated by Tetmaference TP 21
from 2002. This regulation still does not applyalbtypes of objects
(Persson, 2002), (Norén and others, 2003), (Diuecf2004/54/EC,
2004), (Yang and others, 2006), (Yang and othé86} (Nilsson and
others, 2009), (Ronchi and others, 2012), (Caliesulb others, 2012),
(Mu and others, 2014), (Jev2016).

According to the aforementioned, the benefits ef shmulation
software usage for evacuation are obvious. Onbeosafest, as well as
the most successful, most economic, most correttnawst frequently




used ways for potential occupant evacuation inedsfit accident
scenarios is the usage of the simulation softwasgded for these
purposes. The research and results in this paper el@ained using
Pathfinder 2012 software. This software presentagent based on
egress and human movement simulator and it proadgaphical user
interface for simulation design and execution a$l a& 2D and 3D
visualization tools for result analysis. Pathfindean provide two
different simulation models: one, where occupanésrmaoving to their
goals with avoiding other occupants and obstackteefing model)
and other, where the occupants speed and the doorsrates are
included (SFPE model). An example of evacuatiomasion in a
particular object at a particular time moment, iatifinder, is
presented on Figure 2 (Thunderhead, 2012), (J&Qil6).

Figure 2.The example of evacuation situation intthel simulation model
after 242.3 seconds from the start of the simufatio

Simulation model

The first task in the simulation realization is toeate the
simulation model of the desired object- in thise;athe tunnel and
train with the specific dimensions. Beside Pathéindoftware, it is
possible to create a simulation model in some gtihegram, such as
Auto Cad or PyroSim and insert it into Pathfindeogyam, which
could significantly decrease complete design tinfeathfinder
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simulation software used methodology that was dgpexl by NFPA-
National Fire Protection Association.

The simulation model of the railway tunnel was destd with
the following dimensions: 6100 m length, 12 m widtid 5 m height.
The simulation model was designed without emergendts, for the
first scenario, and with emergency exits on ev@ &, for the second
scenario. The main reason for that was to compaxeuation times in
both cases and conclude the potential advantageisadvantages.
Also, it could be possible to analyse some otherarpater on
evacuation in some other program, such as air @oWweat transfer, in
PyroSim. In that case, the simulation model in fadler must be
changed into the adequate form and extension apatefor PyroSim.
For both scenarios, there were four different cagesthe occupant’s
speeds of 1.25 m/s, 2 m/s, 2.5 m/s and 3 m/s. Thelewtrain
composition was located in the middle of the tunAdie train had
maximum passengers load, which meant that the pgesse number
was 1604 (20 carriages with 80 passengers peragarrand four
personal members in the locomotive) (Galea, 200\&3Jasek, Glas,
2013).

It is very important to note the main limitationstbis kind of
simulation experiment. It was implied that the riravas used for
passengers transport; it was not cargo train, wkiokld make the
simulation much more complicated. Different cargpets, with their
own fire, explosion, toxic, smoke or other propesticould have
significant influence on evacuation times and eation routes. For
example, an explosion of a tanker with oil, gasiamilar could cause
the blocking in tunnels and a completely differeptlogue. Passengers
were designed according to the Pathfinder form ahdf them were
the same size while in reality, the passengersamgletely different
in the sense of dimensions. Noted fact also imghes the speeds of
passengers must be different while in the simutaggery passenger
has the same speed like any other passenger.

The train was simulated according to its real disnams, with
20 passengers’ carriages and a locomotive. Theaagarritself is
presented on Figure 3 while the dimensions of #&s@nger carriage
are presented in Table 2 (http://www.zeljeznicd.net
forum/index.php?/topic/12787-beemt-vagoni/).




Figure 3. The Beemtcarriage (figure source:
http://www.zeljeznice.net/forum/index.php?/topi@82-beemt-vagon)i/

Table 2. The specification of the passenger caafdgta source:

Letter sign of carriage Beemt
Number sign of carriage 61 78 20-70
Carriage type uiC-Z1

The place and the year of
production

GOSA, SmederevskaPalanka, Serbia,
1991.

Mass of the carriage 50-51000 kg
Drive speed 160 km/h
Carriage class 2

Number of compartment No compartment
Number of seats 80

Maximal length 26400 mm

Box width 2825 mm

Maximal height 4050 mm
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Floor height 1255

The wheelbase 2500 mm

The width of railway track 1435 mm

Number of axis 4

Rotation base type GOSA 101-1 (Minden-Deutz 522)

Brake type Knorr KE-PR-Mg-D-Ep (Electro air +
Mg)

Carriage heating Electro heat air

Carriage cooling Electro air

Carriage illumination Electro fluorescent

Toilet Closed vacuum system

Simulation and simulation results

Every simulation software with visualization poslsies
demands strong computer machine, with strong psocesnd a lot of
RAM memory. Limited size of paper makes it impossithat every
simulation result should be presented and for thahnical reason,
only some evacuation situations that presented all gpart of the
obtained simulation results from the first scenaare presented on
figures from 4 to 10 as examples.

Figure 4.Evacuation situation for the first scerasfter 3.7 seconds from the
start of the simulation

Figure 5. Evacuation situation for the first sceimaafter 14.8 seconds from
the start of the simulation




Figure 6. Evacuation situation for the first sceiwaafter 26.8 seconds from
the start of the simulation

Figure 7. Evacuation situation for the first sceiwaafter 59.2 seconds from
the start of the simulation

Figure 8. Evacuation situation for the first sceimaafter 99.9 seconds from
the start of the simulation

Figure 9. Evacuation situation for the first scetwaafter 123.1 seconds from
the start of the simulation

Figure 10. Evacuation situation for the first scepaafter 246.2 seconds
from the start of the simulation

The presented figures showed the train passengeement
and direction of their movement in different timeervals from the
simulation start for the first simulation scenanibich implied a tunnel
without emergency exits. The fact that the tuneelth was 6100 m
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was the reason for figures presentation. The fg@aetually present
screenshots in the determined time moment from laiion. During

the simulation, it was possible to see, in everynaot of simulation,
the number of passengers that left the tunnel badntimber of the
remaining passengers.

Discussion

The complete simulation results, which includedaltaime
needed for evacuation of all passengers, for batnaios, are
presented in Figures 11 and 12, although every lation was
performed separately.

Nurrber of occupants —+— Speed of occuparts 1,25/ms
1800} —=— Speed of occupants 2
1600 Pt = Speed of occupants 2,5 Mis
1400 Speed of ocouparts 3 s
1200-
1000+

800

600

400,

200+

0 ‘ ‘ # ‘ +— Tire[9]
0 500 1000 1500 2000 2500

Figure 11. Simulation results for the first scemawithout emergency exits




Nurrber of occupants —— Speed of occupants 1,25|m's

1600 " — —=— Speed of occupants 2 ms
Speed of occuparts 2,5 mis

1400, Speed of occuparts 3 s
1200+
1000+
8(1),
6(1),
4%,
200+

0 : : Tme[s

0 50 100 150 200 250 300 350 400 450 500

Figure 12. Simulation results for the second scenaith emergency exits

The simulation results mostly showed the expeciegttions,
ways and times for complete tunnel evacuation &th Iscenarios, with
and without emergency exits. But, it is a knowrt fdat every tunnel
could not have emergency exits for many reasons,ef@mple,
because of its geographic position and locationabge of its purpose,
because of ground contents, ground waters presetwdt is obvious,
according to the simulation results that the higt@eed of occupants
could lead to congestions, because, in that casepants cannot get
out from the carriage quickly. Even in the case n@tibere were fewer
emergency exits, the complete evacuation timesbeat shorter than
in the case without any emergency exits. This swmmh of the
evacuation example implied only a simple leavinghaf train that was
stopped in the middle of the railway tunnel, butsivery important to
note, that this and similar software could analyseich more
complicated situations, such as fire influence ocupants evacuation,
air flow influence on smoke in the tunnel or sontleeo closed space
and many other potential situations that could kapmnd on which all
information is needed for saving human lives (Netond others, 2011),
(Jevti , Blagojevi, 2013), (Jevti, 2015), (Jevti, 2016).

It is a well-known fact that in tunnels there argre or less, air
flows that could have significant effects on the fdevelopment in a
tunnel or on smoke and toxic material distributiona tunnel. There
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are different factors that could have influenceaorflow movement in
railway tunnel: train movements, natural or mecbahwentilation,
piston effect, different gases emissions, buoyasayg similar ones.
Fire, explosion, smoke and toxic material couldntede by different
train accidents in the tunnel, for example. Accogdio the obtained
simulation results, it is important to know manifetient parameters to
know potential effects on passenger evacuation ftarmel. For
example, a tunnel of 6656 m in length, with natueitilation velocity
of 1m/s and density of 1.30 kgfroontains 400 tons of air. In that kind
of tunnel, for example, when the fire source iswlat the middle of
the tunnel (the firepower of fire source being 20V heat transfer
does not bear effect on the flow rate and the masintemperature is
about 60°C — it is the temperature that people s@md without
protection (Daeron, Ruffin, 2000). The developmehtsmoke and
toxic material can be different according to thgpe - for example,
chlorine and ammonia could be transported in triakkers as
liquefied gases under pressure and it is assunad€hn? of product
are transported in a container 2.5 m in diameter am in length.
According to some results obtained in road tundelorine, which is
heavier than air, progressively accumulated towdrdgloor while the
dispersion of ammonia, which is lighter than appeared to be more
influenced by diffusivity than by gravity, which gl be particularly
important for the first scenario of this paper whemergency exits did
not exist (Bubico and others, 2014).The noted fats® showed the
great significance of evacuation scenario simutetiaimed at solving
a very complicated problem of evacuation dependemt many
different parameters.

The simulation results obtained in this paper wa@stly in
accordance with similar domestic or foreign redeesc Of course,
there are lots of different parameters and conustithat should be
taken into account. The main task where the reswdte in accordance
with similar earlier results is that the time negder total evacuation
from a railway tunnel with emergency exits is ldbsn the time
needed for total evacuation from a railway tunnghaut emergency
exits. Also, the speed of passengers is very irapbrbecause jams
could occur at higher speeds. Simulation resultstiie@ passenger
speed of 1.25 m/s is particularly similar with earkimulation results,
while for simulation results for passenger spee@® oh/s there were




some differences. This was expected because thditioms and

parameters applied in this paper were originais klso obvious that
for different types of passenger carriage (diffei@rriage dimensions,
different arrangement of seats, different widthegit/enter doors and
similar) simulation results would be different, \asll as for different

tunnel infrastructure(Howarth, Griffin, 2011), (W&n Jacqueline,
2014), (Jevti, 2016).

Some references related to future researches woaidern
different train position in the tunnel (close or feom exit/entrance,
normally positioned or turned over and similarffatient arrangement
of passengers at the moment of evacuation staatuation scenarios
under different fire load and different positionfwé load and similar.

Conclusion

Real evacuation of some particular building aneignt can be
very complex, hard to perform and, which is alwdle biggest
problem, very unpredictable, although all the rulpns and law
regulations were taken into consideration. In order provide
maximum success for evacuation with minimal risk hamans, it is
necessary to predict, as much as possible, albriadhat can have
influence on evacuation and their consequences.gdJsaf the
simulation software allows for some evacuation aitns and
scenarios to be predicted and analysed. For exaropk of above
noted factors is an occupant’'s speed. For differgrdeds, the
evacuation time will be different and that can lscalated. Also,
many occupants with higher moving speed (causedodmyic, for
example) can cause jams that can be crucial focuaten time. By
using the simulation software and their visual po#ds, it is possible
to note potential points where occupants can bengdnand eliminate
them. It is possible to do all of the aforementmnevithout
endangering the safety of occupants. The simulatsults presented
in this paper for a railway tunnel prove this fact.

Simulation software usage has many benefits focuation,
especially for its safety aspect, and definitelggants the important,
powerful and inevitable engineer's tool for thecassful analysis of
the evacuation. Even in the situations when itingsoat impossible to
create an adequate evacuation scenario (for exarfgmefight at a

1/2017 111



The Safety in Tunnels-An Example of Simulated Eicun from a Railway Tunnel

football stadium or help to victims in an earthggpkusage of
simulation software can give directions as to whheesolution can be
found.
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Bezbednost u tunelima-primer za simulaciju
evakuacije elezni kog tunela

Apstrakt: elezni ki tuneli kao specijalni objekti u smislu
projektovanja i realizacije predstavljaju uve kateou i aktuelnu
temu. Posebno va an aspekt vezan za eléentunele je evakuacija,
zbog njihovih graevinskih i fizikih osobenosti i nemoguoosti
predvi anja potencijalnih katastrofa, kada je va no doprdb ljudi
koji mogu biti zatvoreni u tunelu i evakuisati #8t je mogue kra e
vreme.Mogunosti za evakuaciju u tunelima zm@@o opadaju u
zavisnosti od uskosti tunela, mnogo brim Sirenpeatre i dima nego
na otvorenom prostoru, duinom tunela i mnogim dnugazlozima.
Pored mnogih teorijskin proraina i nedovrSenih eksperimenata,
jedan od najsigurnijih nana za predvianje i realizaciju evakuacije je
kori§ enje programa za evakuaciju, kao Sto su Pathfindévac
Tunnel, Exodus i slni. Ovaj rad je napisan sa cillem da pokae
realizovane simulacione rezultate evakuacije u paog Pathfinder u
slu aju eleznikog tunela duine 6100 metara sa evakuacionim
izlazima na svakih 500 m i bez evakuacionih izlaza.

Klju ne rei: Evakuacija, simulacija, tunel
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Normative Regulation of Private Security in the Repblic
of Serbia
- Achievements and perspectives —

Abstract In order to realize the full extent of the impontanof
normative regulation of private security in Serbvwee have to get to
know the very genesis of privatization of secujilys because the
private security sector in Serbia has been articedaonly recently
since adopting the relevant legislation at the eh@013, the Law on
Private Security and the Law on Detective Actiwgre adopted, prior
to which this area had for a long time been in thermative
interregnum. The importance of normative regulatioh private
security in Serbia is multifaceted; it is acceptedall segments of
society, from the security point - its presencessential both in the
private and in the public sector; it reduces puldending and is of
particular importance for the development of sociels a whole.
Today, private security in Serbia is at a critigaincture with the
growing trend and a normative legal framework reging the
functions, responsibilities, control and other aites of private
security factors. All this suggests that the legisk framework of
private security in the Republic of Serbia is ina&biy part of the
guarantee of full professionalization of activitie§ private security,
wherein the state appears as a guarantee of theseitees through
normative regulation of this area. In this regattie paper points to
the special normative base of private security coments and the
current state and tendencies of legal regulatiorpavate security in
Serbia.

Keywords legal regulation, private security, detective work,
security entities.
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The (Un) Justification of Environmental Securitization

Abstract: Environmental degradation has serious consequences
on human health, poverty and economic developnrentjs also of
strategic importance for countries which base thmmer on natural
resources such as water, oil and gas.

Ecological problems do not take into consideratitocal
interests and boundaries and so necessitate jomat synchronized
action of the international community in solvingolegical problems.
The notion of securitization has great potentialassisting with the
resolution of ecological problems and is a suitabieol for
mobilization of the international community in alleotive action to
protect the environment.




In this regard, the paper discusses the evolutioh o
environmental issues in security studies, the thexrsecuritization
and different theoretical views on the justificatiof environmental
securitization. In addition to this, the paper peass the analysis of the
correlation between environmental degradation anadteptial
conflicts, as in the case of potable water shorsageonsequently, this
provides justification for the securitization of vamnment on a
practical level.

Keywords:securitization, environment, security, conflicts.
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