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PREVENTIVE ATTRIBUTE S OF RISK ASSESSMENT PROCESS IN
EMERGENCIES

ABSTRACT

In the contemporary society, emergency situations and their consequences have gained a new
dimension and importance. There is an increasing number of different hazards generated through the
technological deelopment of the society, both locally and globally, and through more evident changes in the
environment. In such circumstances it is necessary to provide a high resistance of society to the negative effect
of emergencies. It is also important to ensueg the community holds all the necessary emergency preventions
or preparations for a quality response in the case of emergency. It is essential to identify the challenges regarding
the security of people, material resources and the environment, assésissthad determine whether these pose
a threat to the protected values. Creating the risk assessment process is crucial for the direction and success of
the prevention process and for achieving the best protection and rescue effects. Efficient anel piféaention
directly reduces human losses and material damage.

The paper analyzes the process of risk assessment in the context of disaster management, which
involves hazard, risk quantification, precise definition of possible consequences and ikeakasis for
prevention in emergency situations.

Key words: emergency, risk management, prevention
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ECOLOGICAL AND POTEN TIAL RISK ASPECTS OF

POLYURETHANE MATERIA LS PRODUCTION
Bjel ovi | Vadkr d&n NReéwén dR aldRaimila, i |
Teofil oyi Al ¥k s hBudinski§iinsdradvi [ > Jarosl ava
nevenavukic@gmail.com

ABSTRACT

The methods of fabrication polyurethane products range from small, hand poupaitoperations to
highrvolume bunstock and boardstock productines. Regardless of the eptbduct, the manufacturing
principle is the same: to meter the liquid isocyanate and reaction mixture with polyols catalyst, chain extenders
at a specified stoichiometric ratio, mix them together until a homogeneous blefdaised, dispense the
reacting liquid into a mold or on to a surface, wait until polymer network with permanent or temporary
crosslinked points is formed, then demold the finished part. The greatest dangers in polyurethanes fabrication
appear during prepation of blocs in a continuous manner, during fabrication in closed rooms, and during foam
spraying in coating production. The problems also occur in the final stages during the cutting of PU foams with
hot wires. Theaim of this paperwas to asses the rechanical properties ande activation energy of polyurethne
network formation reaction for theotentially biodegradable materidiasedon castor oil and isocyanates with
different structure
Key words: Polyurethanes, polymer network, reaction kinetic.
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1. INTRODUCTION

Polyurethane RU) materials include use in adhesives, printing inks, damping
elastomers, and many other ase This materials areomposed of organic chain units
connected via carbamate links. While most PU are thermosets that do not melt when heated,
thermoplastic elastomers with temporary crosslink points are also availablarePtost
commonly formed by reding a di or polyisocyante with a polyol. Both reactants used to
fabricate this materials contain two or more functional groups per moldduB.

! University of East Sarajevo, Faculty of Technology Zvornik, Republic of Srpska
2 University of Novi Sad, Faculty of Technology, Serbia
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Polyurethane networks can be prepared from polyols and polyisocyanates. Their functionality
must be suchhat the systergels and network is formed. For reactive system [A,fA] + [B,fB],

in which groups form bonds -B, the earliest gelation and maximum crosslink density is
obtained for stoichiometric balance of reactive groups. Irstafichiometric balance, ¢hgel

point is shifted to higher conversions of minority groups. In PU formulations the adequate
structure of isocyanate component is important due to the severe toxicity issues. Isocyanates
are very reactive and thus very useful for PU preparation butredgires special care in use

and handling. The aromatic isocyanates, diphenylmethane diisocyanate (MDI) or
toluenediisocyanate (TDI) are more reactive than aliphatic isocyanates, such as aliphatic
hexamethylene diisocyanate (HDI) or cycloaliphatic issphe diisocyanate (IPDI). Most of

the isocyanates are difunctional, that is they have exactly two isocyanate groups per molecule.
An important exception to this is polymeric diphenylmethane diisocyanate, which is a mixture
of molecules with twg three, and four or more isocyanate groups. In cases like this the
material has an average functionality greater than two. TDI and MDI are generally less
expensive and more reactive than other isocyanates. They are used to make flexible foam for
mattresses or moédi foams for car seats, rigid foam for refrigerators, elastomers for shoe
soles. Although all of the isocyanates are hazardous, TDI is considered the most toxic.
Exposure to this isocyanate can be controlled by removing the substance from the working
place When isocyanate products are used, exposure can be controlled with the use of
engineering controls such as enclosed systems, as well as local ventilation. The isocyanates
can be modified by partially reacting them with polyols or introducing some othierials to

reduce volatility and toxicity of the isocyanates, decrease their freezing points to make
handling easier or to improve the properties of the final products. Aliphatic and cycloaliphatic
isocyanates are used in smaller volumes, most oftenaitings and applications where color

and transparency are important since PU based on aromatic isocyanates tend to darken on
exposure to light. Aliphatic diisocyanates are used, not in the production of foam, but in
special applications, such as enamel iogatwhich are resistant to abrasion and degradation
from ultraviolet light. These properties are particularly desirable in, for instance, the exterior
paint applied to aircraft. The polyols used to prepare PU materials are not "pure” compounds
since theyare often mixtures of similar molecules with different molecular masses and
combination of molecules with different numbers of hydroxyl groups, which is why the
"average functionality" is often used. Industrial grade polyols have their composition
sufficiently well controlled to produce Pu with desired topology and properties. Polyols for
rigid PU have molecular masses in the hundreds, while those used to make flexible
polyurethanes have molecular weights up to ten thousand or more. The reaction makes a
polymer containing the urethane linkagNHCOOR: is often catalyzed by tertiary amines,

such as 14liazabicyclo[2.2.2]octane, and metallic compounds, such as bismuth octanoate or
dibutyl dilaurate. PU are more efficiethian other types of insulating matd due to the
reduced volume of the material required. As a result, the manufacture of insulated containers
needs less energy and they are lighter to transport. The formation of PU can be conducted in a
mold, in an extruder, or continuously on a convepbock foam preparation). Flexible foams
convinient for furniture upholstery, mattresses, shoe soles, packing materials, and moldings
for the automotive production are made by mixing polyols with a isocyanates and a blowing
agent, using a foaming head whidelivers the mixture to either a mould or to a paper lined
conveyor. The reaction mixture expands to fill the space and then is left for final network
formation. Solid moldings are made using similar plant and the flexibility can be varied. The
foam mixure can be sprayed or injected and the equipment is often portable. In paint spraying
two pack paints are mixed together and applied before the mixture begins to crosslink. Often
the paint is applied by spraying and heat network formation may be usexk paats are
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particularly used in the motor vehicle trade. In the motor industry polyurethane is used to
reduce the weight of vehicles and, in turn, to reduce fuel consumption and CO2 emissions. In
furniture fabrication the PU slowesilience foam, whiclis also called memory sponge and
viscoelastic foam, can be adapted to the shapes of different human body parts. PU coatings
are industrially very important due to their excellent mechanical properties [3]. Therefore
their fabrication is a great challengétwregard to environmental aspects. The challenge can

be faced equally if one avoids the use of a diisocyanate or a prepolymer, whilst still ensuring
successful synthesis. The aliphatic diisocyanates can form trimer aducts, which are
structurally relatedo cyanuric acid. Using this aducts seems to be the best option for reducing
toxicity. Three diisocyanate molecules combine to form a cyclic ring structure by the reaction
of one of the isocyanate groups with the other. The resulting cyclic structuieyaarate

ring with three free isocyanate groups attached to it. These groups are utilized for chain
extension and the crosslinking. Prepolymers have a high viscosity and therefore diluents are
required to achieve the applicable viscosity needed for apioiis such as coatings and
paints. However, this approach also does not eliminate the risk because the solvents which are
used contribute to a higher volatile content. Furthermore, blocked diisocyanates require
elevated temperatures for crdgking. Thecyclic trimers are bestuited basic reactants for

the safe preparation of PU coatings. In particular, isophorone diisocyanate (IPDI) trimers are
useful because they contain isocyanurate rings which increase the thermal stability, chemical
resistance, anflame resistance of the final products. Aliphatic polyisocyanates based on
hexamethylene 1;8iisocyanate (HDI) are components of lacquers, coatings, and spray
paints. They are mainly composed of HDI trimer (a viscous liquid) but also contain larger
oligomers, and small amounts of monomer. is a viscous liquid used for durable coatings and is
applied by brushing or spraying. The threats from PU production appear during fabricating
blocs in a continuous manner, during works in closed ambient, during spfayingating
preparation. The problems also occur on the workplaces where the reactants for foaming are
mixing, during the final stages there may appear exposure to toxic substances. The glues that
are used for element connections contain the solventdhvehne often sprayed with a spray

gun, which can cause the fire. One of the most desirable attributes of polyurethanes is their
ability to be turned into foam. Making a foam requires the formation of a gas at the same time
as the polyurethane network is fiming. The gas can be carbon dioxide, either generated by
reacting isocyanate with water, or added as a gas or produced by boiling volatile liquids.
Foamed PU materials have low thermal stability, lose mechanical strength abek@015D,

and can generatarious toxic productslhe control of the PU biodegradability is favorable

for specific applications in the regenerative medicine for flexible polyurethane scaffolds [4].
For many years engineers have been trying to design the properties of PU adlwsives f
different application via, combination of different polyols as well as isocyanates adducts. The
adhesives based on PU are using in woodworking, furniture restoration, boat building, cabinet
making, stone working, light aircraft building, and many oth&e bonding mechanisms of

PU adhesives are different on wood and metal surface. Wood bonding deals with the complex
chemistry through celluloid hydrogen bonding while metal bonding takes a part through the
polarity of metal substrate i.e. orientationpaflar group. In the past few years, ecologically
safe biodegradable polyurethane materials have been the focus of momentous attention in
industrial research for wide applications from a environmental and energy standpoint, with the
increasing emphasis omsues concerning waste disposal and depletion ofrearwable
resources [5,6,7]. These materials are good candidates for biodegradable, injectable
polyurethane scaffolds for bone and soft tissue engineering and for surgical adhesives due to
the possibiliy of being biodegradable, biocompatible and if synthesised in the form of
prepolymer, have the capacity to react with amino groups present in the biological molecules.
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Surgical adhesives must have some special requirements (must hold the two sidessafehe t
together until it has enough mechanical strength to properly support wound healing). Bone
tissue necrosis can occur when exposed to temperatures greater than 50 °C for longer than 1
min, so it is important to address the reaction temperatures ofahje systems (the reaction

of polyol and isocyanate to form urethane bonds is exothermic) [8,9]. The castor oil can be
used for PU manufacturing, which are attractive due to their structural versatility as
thermoplastic, elastomer, thermosets, rigid #agible foams. The unique feature of castor

oil is that it contains hydroxylated triacylglycerols, which are important ingredients for
polyurethane preparation. Long pendant chains of the fatty acids impart flexibility and
hydrolytic resistance to the matrk and the double bond present in the castor oil serves as a
grafting center. They still present the particularity to be more compatible to natural fibers in
relation to other polymers, due to possible reaction of hydroxyl groups of the fibers and the
isocyanate groups of the PU. The proposal of this work was to determine mechanical
properties and reaction kinetic of polyurethanes based on castor oil and isocyantes with
different structure and toxicity (HDI, IPDI, 2ADI, HDIt).

2. EXPERIMENTAL PART
2.1.Materials

The castor oilclear pale yellowoil with density 0.961 g/mL at 28C) was supplied
from SigmaAldrich Company The diphatic 1,6diisocyanatohexane (HDI), aliphatic
isophorone diisocyanate (IPDI) and aromatic -t)¢lene diisocyanate (24DI) were
purchased from SigmaAldrich. The solvenifree syclotrimer hydrophilic aliphatic
polyisocyanate(HDIt) based on hexamethylene diisocyanate (HDI), with NCO content
17.4+£0.5% and monomeric HDI less than 0.18ayhydur 3100 with functionality 3,yas
received from BayerThe catalystdibutyltindilaurate (DBTDL) was obtained from Sigma
Aldrich.

2.2. Sample preparation and characterization

The samples were prepared with stoichiometric balance of NCO and OH groups with
and without the catalyst. Beforgrghesis the castor oil was dried in the vacuum, 4 hours at 70
°C in a 100 ml reaction flask. The addition of isocyanate was done under rigorous stirring.
The reactive mixture was cast into preheated silicon mold and cured in an oven at 110 °C
during 12 h.The stresstrain experiments were performed at 25 °C on a tensile testing
machine Instron 1122. For each data, five specimens were tested, and the average value was
taken. For DSC experiments the flask with reactive mixture was stored at a tempevegure lo
than 5 °C to prevent the reaction. The calibration of DSC (Q200, TA Instruments) was
assessed using indium=32mg of reaction mixture was sealed in papspress. The DSC
curves were obtained at different heating rate (5, 10, 20 °C/min).

3. RESULTS AND DISCUSSION

The synthesys dPU based on vegetable oil formulations is very complex and thus for
industrial fabrication of this materials it is important to assess the optimal reaction
temperature and to obtain materials with the adequate topology artthmieal properties.
Since the hydroxyl functionality of castor oil is theoretically 3 the corresponding materials are
thermosets. Having in mind the industrial productivity, isocyanate groups react rather slowly,
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thus choice of catalyst type is usuallyseaoward obtaining an appropriate reactions that can
occur during the proces3.he structure of obtained biodegradable polyurethane network
based on aliphatic 1,6 diisocyanatohexane (HDI) is given in the figure 1. The data for
mechanical properties of abhed materials with and without use of the catalyst are given in
the Table 1. The smallest value for tensile strength have polyurethane material based on
hydrophilic aliphatic polyisocyanate based on hexamethylene diisocydeteydur 3100

As the harcener component this cyclotrimer is convenient for kagllity aqueous two
component PU systems and as for improving the property profile of agueous coating and
adhesive systems. The activation energy Ea for the network formation reactions were
determinedusing DSC curves according Ozava method [10,11]. This value is the minimum
energy that must be input to a reactive system with potential reactants to cause a chemical
reaction, and may also be assess as the minimum energy required to start a reacton and c
be defined as the height of the energy barrier separating the minimum of the reactants and
reaction products potential energy. The thermograms for catalysed system based on different
isocyanates and castor oil are given in the Figure 2. At heating@a&t@/min it was obtained

that for catalysed reactive system with aromatieTX)4 the value of Ea was 44.7 kJ/mol. The
smallest value 39.7 kJ/mol was obtained for system with Bayhydur 3100, and the highest 45,3
kJ/mol was for the reactive system basedlgrhatic HDI. For non catalysed system based on
2,4TDI the conversion degree of 90% was reached for 35 minutes at 120 °C. It was estimated
that the catalyst reduced the activation energy. It was assessed that aliphatic HDI is more
reactive than cycloallpatic IPDI. This latter has NCO groups with different relativities
because of the cyclic structure. The values for estimated reaction rate maxima position are
determined from scans at heating rate 20 °C/min.

)N OCN(CHYNCO 0
i) DBTDL, l 1ol WO #
» N

) THE
0 NH
W

% [ /
0 >‘—~NVWO—C—NM—(CN

o wa—{ o
) C\
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0/ et f Q) = C == NH~—(CH,);

Figure 1. The structure of polyurethane netkwbased on castor oil and aliphatic
1,6-diisocyanatohexan@Dl).

Table 1. The mechanical properties of biodegradable polyurethane materials based on castor
oil and isocyanates with different properties

NCO Tensile strength  Elongation at
Isocyanate ccEg/\giant Reactivity of NCO grop [MPa] break[%]
Aromathic2,4TDI | 483 | |ne4-positionis four times more 0.693 100
reactive than th@-position.
Cycloaliphatic IPDI | 37.8 | Primary NCO group is more reactly gq4 130
than the secondary

Aliphatic HDI 499 NCO groups of equal reactivity 0.485 155
Cyclealiphatic

trimer HDIt 17.1 NCO groups of equal reactivity 0.217 132
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Table 2. The kinetic data obtained at different heating rate for catalysed anchtadgsed

systems based on castor oil and different isocyanates for different possible application. The

temperature of reaction rate maxima Txwveas determined at heating rate 20 fAt@.

. Possible Tmax[°C] Ea[kJmol] Ea[kJ/mol] Ea[kJ/mol]

Used isocyanate application 20 °Cimin 5°C/min 10 °Cimin 20°C/min
Catalysed reactive
systems
Aromathic 2,4TDI Rigid foams 88.9 31.1 34.9 44.6
Cyclo aliphatic IFDI Adhesives 104.0 30.1 38.9 44.7
Aliphatic HDI Coatings 60.3 38.4 41.1 45.3
Cycloaliphatic trimer Biodegradabe
HDIt scaffolds 70.4 34.8 35.4 39.7
Noncatalysed reactive
system
Aromathic 2,4TDI - 166.1 40.3 41.3 51.3
Cyclo aliphaic IPDI - 191.3 39.8 52.6 55.1
Aliphatic HDI - 182.2 51.2 52.3 57.9
Cycloaliphatic trimer . 196.2 463 59.9 64.6

4. CONCLUSION

The proposal of this applicative work was to determine the activation energy of

network formation reaction for edoendly polyurethane materials based on castousihg

the differential scanning calorimetry. The Ozawa isoconversion method was used for the

kinetic determination. Four type of isocyanates were uBed.activation energis regarded

as an parameter theadicates the sensitivity of the reaction rate to temperature, thus its value

is very important for the optimal synthesys condition assessrtaemnis estimated that the
reaction kinetic waslependant on the used isocyanate typethatthe catalyst reded the
activation energy. It was observed that the aliphtdiid is more reactive than cycloaliphatic

IPDI. The highest reduction of activation energy was observed for the reactive systems based
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on HDI which is considered more biodegradablée activatioo energyis regarded as an
parameter that indicates the sensitivity of the reaction rate to temperature, thus this value is
very important for the optimal fabrication condition assesment.

5. REFERENCES

[1] M. Gpir kova-Simeddi, Bw.dilnls&v ek K.,DuBek SpRbI y me
Bulletin, 31, (1993) 8388

[2] J . Pavl il eviSi meddi iIBudRnsIiRiadi | evi I, L. K
Szecsenyi, M. Gpirkova, Mat24(200%91R151223nd Man

[3] V. Gite, R. Kulkarni, D. Hundiwale, U. Kapadburface Coatings International Part B:
Coatings Transaction$17-89, (2006 99 192

[4] Y. Ganji, M. Kasra, S. Kordestani, H. Salahshour, B. Mohiedin, Materials Science &
Engineering C, 422014 341-349

[5] N. Teramotoy. Saitoh, A. Takahashi, M. Shibatiunal of Applied Polymer
Science 1156 (2010)31993204

[6] A. Hafeman, B. Li, T. Yoshii, K. Zienkiewicz, J. Davidson, S. Guelcher,
Pharmaceutical Research-28(2008)2387%2399

[7] P. Ferreira, R. Pereira, J. Coelho, A. Silva, M. Giléernational Journal of iBlogical
Macromolecules40 (2007 144 152

[8] J. BudinskiSi merzdi iBj el ovi [-JJovSanoSarhar gv.j aAl ek si |
K. Meszaros Szecseny, |. Krakovskgntemporary Material§ 1 (2014 64- 68

9]l . Ri sti I-Si mlendBuldi nlskaKeakovakyR.HRadi| ev
Ni k oMaierfalsChemistry andPhysics 1321 (2012) 7481

[10] T. Ozawa, Thermochimica Acta, 356 (2000) 118D

[11]M. Jigvid.i Bera, J. Pavlilevil, V. Simendi
66-6, (2012 863870

15



tdurd¢ d BjLBjHdtsMmded ddgyd © Jteddec

DIAGNOSTIC THERMAL SOURCES ON CNC MACHINE TOOLS FOR
DIFFERENT AMBIENT TE MPERATURE USING INFR ARED

THERMOGRAPHY ,
VI adi mi BBamakdgsavil

ABSTRACT:

This paper presents the values of the temperature of metal, ceramic and plastic materials in which ther
is a causation of burns in contact with hot surfaces. Experiments were performed on heat sources and thermal
dangers on the machine tool Index GU 600 in the stationary state of the machine and they show values of
temperature on the characteristic poiotshe machine. The temperature source diagnosticgtggdantitative
values were measured using the infrared thermography TIR9. paper shows the influence of ambient
temperature on the temperature valoéthe characteristic machine zone. The expert was carried out for
two values of ambient temperature PC] and 32.3°C].

Key words: machine tools, thermal sources, infrared thermography (IR).
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1. INTRODUCTION

Tenperature is probably the most measured industrial variable since virtually every
process, in nature and industry, is temperature dependent. Temperature has a significant role
as the indicator of the product or the machine part condition, both in prodaatian quality
control. The occurrence of high temperatures on machine tools during the processing
operations can cause danger from the aspect of the occupational safety of the operator. In the
contact between the operator and hot surfaces, burns can detoperature areas where
burns can occur are determined on the basis of scientific results of diverse groups. Moritz and
Henriques have pormed experiments on the pigkin which is similar to the human one.

They were researching skin temperatures wihens occur [1].

In concrete, the temperature influence on machine tools is manifold. The increase in
temperature and heat deformation of the main spindle (machine element) directly influences
the accuracy of the workpiece and the working ability of #srimg. Therefore, the permitted
increase in the temperature of the main spindle bearing is defined by the demanded accuracy
of the machine tool. Temperature in the cutting zone has a great impact to the machine itself,
the workpiece and the tool as walind the researches related to this phenomenon deserve
greater attention. Apart from the previously mentioned heat sources on machine tools, there

'Visoka tehnilka gkola strukovnih studija, Gkol ska 1,

16



tdurd¢ d BjLBjHdtsMmded ddgyd © Jteddec

are also heat sources in the motors as well (for the main motion, supplementary motion, chip
transport, etc.)their gears for the main and supplementary motion, electrical cabinets,
operational units, etc.

As a diagnostic tool for revealing temperature sources, the infrared thermovision
camera is applied. This technique is employed for the measurement of sindaaeteristics
for a variety of researches involving all possible heat transfer phenomena. The method is
especially important and useful because it gives spatially resolved surface temperature
distributions norntrusively, even when large gradients offane temperature are present

[2].
2. METHODOLOGY INFRARED THERMOGRAPHY

Each body with the temperature above the absolute zero has infrared radiation in the
function of oneds own t ekmpve tha the teraperaturenis o h'y s i

measure b average at omi c kinetic ener gy, and |
temperature can be determined by measuring the intensity of the emitted electromagnetic
radiation in the infrared spectrum respecting the StBfanl z mannds | aw. El ec

wawes originating from the mechanical particle motion can be characterized with their
intensity and wavelength. Both these characteristics refer to temperature, i.e. a warmer object
has shorter wavelength and vice versa. Infrared radiation emitted fromaitie Hddy is
described using the Plankbés radiation | aw [ 3

Emissivity is a ratio between emitted radiation from a body and the black body at the
same temperature and wavelength. Emissivity value is in the interval from 0 (emissivity value
of the body refleting all its radiation) to 1 (emissivity value of the ideal emitter, i.e. a black
body). Apart from temperature and wavelength, emissivity of real objects depends on the
factors such as material composition, surface condition of the analyzed matesalatba
angle and polarization. In measuring with IR thermovision cameras, the determination of the
accurate emissivity value of the observed object presents a basis for obtaining real
temperatures. Different methods for emissivity calibration have bescritded in literature.

This paper uses the method where the same object is measured by the contact thermometer,
i.e. using thermocouple and thermovision camera at the same time. Different temperature
readings provide a basis for emissivity correction.

The energy which reaches the thermal sensor consists not only of the energy emitted
by the surroundings and intercepted by the
thermovision camera consists of the radiation emitted by the analyzed object ariaihenra
reflected by other sources in the object vicinity, as well as from the transmitted radiation [4].

The atmosphere between the scanner and the object partly absorbs and therefore
weakens the radiation, but then, at the same time, the emissivite d@titospheric gases
helps strengthening it. All the above are major sources of the medltaddd errors and
should be considered when calculating the object temperature. For obtaining accurate
measuring results, it is necessary to recognize the reflesdieation sources and prevent their
influence on the overall measuring result. Apart from these factors, the accuracy of measuring
results is also influenced by the following: ambient temperature, observation angle, air
humidity, and the distance betwede thermovision camera sensor and the analyzed object.

3. EXPERIMENTAL RESE ARCH OF TEMPERATURE ON THE CONTACT
SURFACES OF THE CNCMACHINE 71 INDEX GU 600

For the demands of the present study, a ThermoPro TP8S thermal camera (Wuhan
Guide Infrared Technology$ used. The field of this camera is 16° x 12°/35 (mm) and the IR
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resolution is 384 x 288 pixels. The camera performs measurements in thealosigngth
infrared range of the electromagnetic spectrum, with the measuring insecurity of +0.5°C [5].
For the emissivity value calibration, a contact thermocouple HGE6 with the accuracy
+0.2% is used. Emissivity value is corrected in the thermovision camera software, so that the
temperature measures from the thermocouple and from the thermovision camera can be
identical on an analyzed CNC machine. Researchers are performed in the stationary
temperature condition. Generally, on all machine tools, the heat generation locations are
motors for motion on determined axes, a motor for the hydro aggregate, main bpuidileg
(contact between rolling elements with bearing rings), processing zone, electrical cabinets,
managing area electronics, etc. Heat sources in beddings and processing zone have been
described in details in a large number of papers dealing witlsshe.iWhen considering the
joints of the main spindles, whether bedded by cylindrical roller bearings or ball bearings in
the front or the rear bedding, there will not be any surface heating which can cause the burns.

[6].

In the case of heat generationtie processing zone, the contact surface temperature
can reach the value that can cause burns if the cooling and lubricant agent is off or it is simply
missing from the process zone. The machine tool Index GU 600, on which the heat sources
and the heat aeyers were researched, is presented in Fig. 1.

U GE ISP, BN Toigl b Ve e e—

Fig. 1. Machine tootindex GU 600

The analysis of the infrared thermal images of the software package of the IR camera
presents the temperature values that can prove the fact that the burns widunatwing the
contact of the employees with the machine surfaces. Ambient temperature during the
experiment was TP=32.3 °C. Experiment results of temperature measurement for ambient
temperature of TP=21.6 °C are shown in Table 2 [7]. The appearanceiwfrdéned thermal
image of the transfer for the main motion is presented in Fig. 2a, and for the front of the
machine is shown in Fig. 2b.

a.) b.)
Fig. 2. Transfer for the maimotion (a) and for the front of the machine (b)

Temperature value on the characteristic points of the transfer for the main motions was
TS1=44.1 °C and TS2=42.1 °C. Temperature of the warmest surface from the Figure 2b was
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TR1tp=43.8 °C with the thermalapour, and TR1 tv.k=44.3 °C with the thermovision
camera. The image also shows temperature on the managing board keys, and that temperature
is TS1t=36.6 °C, while the temperature on the protection door handle is TS2r =37.2°C. Figure

3 presents the appaauce of the machine workplace with the surfaces on the revolver support
tools and on surface chunks, on which the temperature was also measured. Temperature on
the revolver support tool was TRN=42.2 °C, and on the surface chunk machine was TSG=43
°C (surface temperatures were measured using the-dbannel measuring instrument with
thermocouples).

TEMPERATURE ON REVOLVER
SUPPORT TOOLS

TEMPERATURE ON SURFACES
CHUCKS

Fig. 3. Workplace of the machine tool

Temperature value on the motor for (supplementary) transversal motion (y axis) using
the temperature measuring instrumevith the thermocouple in a stationary temperature
condition was TMP=41.5 °C, and on the protective motor box for longitudinal motion (z axis)
was TMU=40.6°C. Measuring the temperature from the side of the machine defines heat
sources on the surfaces, aethperature was measured with the thermocouple, and its value
on the characteristic point was T2st=43.4 °C (Fig. 4a); on the motor gear for chip transporter
was TTS=51.0 °C (Fig. 4b); while on the motor for driven tools was TGA=39.7 °C
(temperature valuerothe motor for driven tools depends on the spin number, processing
operations, etc.). It is important to mention that temperature on the surface of the motor gear
for the chip transporter can vary depending on the chip type and the type of materiag and t
temperature value is higher in the transportation of the band chip).

PBINT ON GEAR OF MOTOR
A FOR CHIP

a.) b.)
Fig. 4. Side of the machine (a) and motor gear for chip transporter (b)

From the rear side of the machine, heat semirare the motor for hydiaggregate,
motor for the main motion and the system for electrical cabinet cooling. Temperature value on
the motor for hydreaggregate was THA=44.2 °C, and on the hyalggregate gear was
TPHA=45,9 °C. On the motor for the mainotion, using the infrared thermometer,
temperature was TMGK=44.2°C. Figure 5 a) shows the motor for the -ag@regate, and
5b) shows the motor for the main motion.
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EMPERATURE

G

a.) b.)
Fig. 5. Motor forhydro-aggregate (a) and motor for the main motion (b)

Temperature value on the plastic opening for the electrical cabinet ventilation, using
the infrared thermometer, was TUS=54.1 °C from the inside, and TBS=47.8 °C from the side
of the ventilation elen®@. Workpiece temperature after processing depends on the type of
material being processes, processing operations, processing regimes, cooling and lubricant
agents, etc. Workpiece temperature after processing and applying the cooling agent was
T1Z=44 °C. h the cases when the cooling and lubricant agent is spent, or it is excluded from
the process, the workpiece temperature can go up to T+Z280C.

Table 1 presents the temperature values during the beginning of the chip occurrence
for the contact time @r ten seconds, and Table 2 shows the experimentally obtained
temperature values on the characteristic points of the machine tool.

Table 1. Beginning of the chip occurrence in the surface contact for the contact length of 1
min and longer

Beginnirg of the chip occurrence for the contact time T
MATERIAL 10 sec 1 min 10 min 8 h and longer
°C °C °C °C
Metal 60 51 48 43
Ceramics, glass and stor 71 56 48 43
Plastic masses 77 60 48 43

Table 2. Temperature values on characteristic points

- Ambient temperature [°C]
Action zone Charzﬁ]etgstlc 21,6 \ 32,3

P Temperature values [°C]
Tr1 33.8 42.3
Front of the machine Ts1t 27.5 36.6
Tsor 27.0 37.2
. Trn 31.0 42.2
Machine workplace Tea 325 23.0
. : Ts1 33.8 44.1
Main motion gear Te, 316 101
Motorsfor longitudinal and Tvp 32.0 41.5
transverse motion Twmu 28.0 40.6
Tost 33.1 43.4
Side of the machine Tts 41.2 51.0
Toa 29.7 39.7

20




tdurd¢ d BjLBjHdtsMmded ddgyd © Jteddec

Tha 33.1 44.2
TeHA 45.9 56.8
Rear of the machine Twvck 33.0 44.2
Tus 43.0 54.1
Tes 37.2 47.8

4. CONCLUSION

The application of contemporary measuring instruments can be used to define heat
sources on machine tools. The comparison of theoretical temperature values when burns occur
with the experimentally obtained values can be useful for defining the potential burn
locations. If these locations exist, the application of the infrared thermography can be a useful
and fast manner to diagnose these locations and warn all the employees who can have any
contacts with these hot surfacésnbient temperature has a signifitampact on the value of
the temperature in machine zone and it is necessary to pay special attention.
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ANALYSIS OF SOCIAL A CCEPTABILITY OF PRIMARY WASTE
SELECTION CONCERNING ENVIRONMENTAL PROTEC TION

ABSTRACT

Global environmental problems such as pollution, reduction of biodiversity, global warming, ozone
depletion are becomingare topical. In recent years, these problems have become the focus of public interest.
Citizens are becoming aware of the potential consequences of these problems in everyday life and the role they
might have in protecting the environmemhe attitude othe population towards the problem of waste could be
affected by developing awareness of the negative impact of a wrong attitude towards the problem, the impact of
waste on human health and the environment. This research was conducted with the aimnuofhinigter
willingness ofthe population oSerbia to perform primary selection of waste in order to protect the environment.
The methof questionnaire survey with the answers provided in advaaseaused The results were compared
with the results of reseeh in themember stat®f the European Unioih Sweden and show that the level of
awareness about the state of the environment and willingness to perform primary selection of waste varies
significantly among the inhabitants of the two countries.

Key words:Social acceptability, waste selection, environment, questionnaire.
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PREVENTIVA U VANREDN IM SITUAQIJAMA
Branko' Babil
babic@vtsns.edu.rs

REZIME

Preventiva, kao najslabija tal ka ugroteklom paiodiz a gt i t e
pokazala je sve svoje slabosti posebno tokom 2014. godine, nametnula je potr@ktimaodbrane da u
narednom periodu preduzaju propisane i definisaneme r e na zagtit.i gtilenih VI
materijalnih/kulturnih dobarayaotklanjajuu ol e ne n e d o s tdaledednogiodgnumd osit §i i ni vo

Pozitivnim zakonskim propisima definisa je kako to uraditi, kojim snagama i sredstvima i u kom vremenskom
period.. Rad ukazuje na znal aj preventivnog delovanja u s
Kl julne reli: preventiva, vanredne situacije, subjekt

PREVENTION IN EMERGE NCY SITUATIONS

ABSTRACT

Prevention, being the weakest part of the protection and rescue system of the Republic of Serbia in the
past years, manifested all its weaknesses especially during 2014. It also imposed the future need to the subejcts
of defense syem to take assigned and defined measures in order to defend protected values (the population,
material and cultural goods), remove noticed flaws, shortcomings and weaknesses and elevate protection to a
higher level. Positive law regulations define howdtoso, which forces and means are to be used and in what
time period. The paper points out the importance of preventive measures in the protection and rescue system of
the Republic of Serbia.

Keywords: prevention, emergency situations, defence subjects

1. UVOD

Do sada se problematika prevencije i pr e
Sektora za vanredne snakmnad¢edyt poembadal dei
nepogoda , al i se to mora napustitijedanewk rud mutein p

u preventivu vial gtesesdesetdosnaulpoi meri ma z
na osnovu Zakona o vanrednim situacijaima g r a L uty een | £ids tnepasavargagt i t e
na | itavoj teritoriji [ p r ew borbi saavannedniemv e nt i
situacijama. Osnovnu snagu u borbi protiv vanrednih situacija predstavljaju subjekti civilne
odbrane, posebno jedinice lokalne samoupfawer a d / .@d gjihovenpepyemljenosti za
preventivno del ovanj e nmi zawsdsveukupna bezbadnokto j u
stanovnigtva, kao i materijalnih/kulturnih d

2.NORMATIVNO -PRAVINA URENnENW@ENTIVEPRE
Preventia i preventivno del ovanje na sprelaval

nepogoda, kao nastankahnehogkkaba uposebrmje requlikaacdua st r of
nekoliko zakonskih i podzakonskih akata

'Visoka tehnilka gkola strukovnih studija, Novi Sad,
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2.1. Zakon o vanrednim situacijama

[ 1] (u daljem tekstu: Zakon) defige 11 o0
(u daljem tekstuzi S) , posebno zagtitu, kao skup prev
otpornosti zaj edni c e, ot kl anjanj e mogul i h uzr ok e
el ementarni h nepogoda, sprelavanje drugih n¢
njihovih posledta.

Sistem ZiS R.Srbije je deo sistema nacionalne bezbednosti i integrisani oblik
upravljanja i organi zovanj a prevenbvpile bperatianihs i st e n
mer a | il zvrgavanju zadataka Zi S | j wudtugih i dob
nesrela, ukIljulujuldi [ mere oporavka od tih

Definisane zadatke u sistemu ZiS obavljaju subjekti sistema civilne odbrane:

1) organi drgavne wuprave, organi autonol
samouprave;

2) privr ediugaapradna licaiipredaizetnici;

3) gralani, grupe gralana, udrugenja, pro

Subjekti treba da obezbede izgradnju jedinstvenog sistema ZiS na teritoriji Republike
Srbije, na osnovu zakona, podzakonskih akata, programaapva i drugih dokumenata
kojima se ureluje organizacij a, razvoj , pri
sprovolLenju Zi S subjekti civilne odbrane spr
se na saradnji, solidarnosti, pravovremenom iau¢kle nom del ovanj u. Ood iz
pri mena [ sprovolenje nal el a preventivne
sprovolLenje preventivnih mere zagtite u skl a

Po Zakonupreventivne mere ZiSobuhvataju:

- uspostavljaje Nacionalne strategije ZiS u vanrednim situacijama (u daljem tekstu:

VrSi),

-procenu rizika i wugrogenosti od el ement al

-mere pri i zgradnji na trusnom podrul ju
pumpne staniceidr) Kk oj i mogu ugroziti givote | judi [

- izgradnju odbrambenih nasipa,

-obel egavanje mesta i procenu rizika od |

- regulisanje vodotokova,

- protivgradnu odbranu,

- razbijanje leda na vodotokovima,

- izgradnju potpornih zidova

-protivpogarne mer e,

-mere kojima se spre|lava eksplozija ubojni

-nekontrolisano osl obalLanje, izl ivanje i
nuklearnih i radioaktivnih materijala,

- otkrivanje i prognoziranje razvoja i kretargamosferskih elementarnih nepogoda,

-organizovanje sistema osmatranja, oObaveg:

-epi demi ol ogk e, veterinarske i druge mer e
nesrele ili ubl agava njihovo dejstvo.

U ost var i van $tiw pifanjimavZi§edinicedakajne samoupravepreko
svojih organa prate opasnosti, obavegtavaju
preventivhe merez a smanj enj e rizika od el ementarni |
i zvrgavanj u agtreekvee nd2ii ¥ nmdhgw adlobrovol jno da ul
prema svojim mogulinostima a uz saglasnost na
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Planom ZiS u VrSi planiraju sepreventivnei operativne mere za
umanj enj e posl edi ca e | e4emmtl orgrkii h - wlesgad ged daa |,
katastrofa, kao i snage i sredstva subjekata sistema ZiS, njihovo organizovano i koordinirano
angagovanje i del ovanj e u Vr Si u cilju zZi s |
osnovnih uslova za givot.

Zakon posebho demene gei vi(l dagem mlesty:t dZY koje sprovode
subjekti sistema ZiS:

1) preventivne mere;

2) mere zagtite u slulaju neposredne opa
nesrel a;

3) mere zagtite kada nmdasutgep en eeslreetheent ar ne

4) mere wublagavanja i ot klanjanja neposr ¢
drugih nesreia.

Podaci o potencijalnimpasnostima od udesareventivnim bezbednosnim merama
postupci ma i mer ama u s | u lgag pnavnagdieasreorajypbiti v r e d
dostupni javnosti.

Zagtita osgrovodiusg ekaopreventivna merau okviru prostornog i
urbanistil kog planiranehni luki hprii ménugigh athe v
procenjenim seizmil| kigovorai komm,gaa@rmla Lgetvh annsikise
delatnosti.

Zagtita i spasiavaekhg |l oozd j mo goabruahvata orga
preventivnihmerau svi m sr edi nama, a posebno objektir
eksplozivne materije i prostorintad e post o i mogul nost nastanka

Zagtita i s p spravadiase, jpeensivene, dlagovmemenim pripremama
privrednih drugtava [ drugi h organi zacij a
namirnica gi votinjskog ampjoemklvd as rkiakba isto&p
preventivnih mera postupaka u zagtit.i givotinja.

Radi sticanj a potrebnih z nja iz obl as
obul avaju i psroenbdli jvav Zjagta d i Sspasavanje

Planiranje i programiranjs i st ema Zi S, k z dugorol ne
razvojpreventivnih meraidelatnosn d znal aj a za S.

Sredstva Fonda za Vr Si koriste se za fir
programa, projekata i drugih aktivnosti u oblgs®ventive smanjivanja rizika, upravljanja i
reagovanja u VrSi i za sufinansiranpgeventivnih i interventnih merau vanrednim
situacijama;

22 . Nacional na strategija zagti[t2] idesfpiasiaga n
nal préventivnez agti t eo$ edwoi bakagjimad se taaniva integrisani
sistem ZiS R.Srbije.

Vlada je odgovorna za sve aspekte upraviljanja VrSi. U njeno ime, odgovornost za
pl aniranj e prevergiynih onerd $pemnosti, odgovora na VrSi i otklanjanje

posledica istih, gnet a | e na zajedni | ku aktivnost n
autonomnih pokrajina i jedinica lokalne samouprave. Odgovornosti svakog od nabrojanih
subjekata defini-85ne su Zakonom (I 1. 9
Dosadagnj i obim sprovedeni hndaddgokoda svime mo g
zahtevima integrisanog sistema wupravljanja,
obuke treba progiriti, moderni zovat.i i pob
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usavrgavanje stelenih znarj g.al 3pgruo Kalpearncji e ne t ti
nedovol jna obul enost angagovani h, kako =za 1
primenu preventivnih mera mer a za ubl agavanje posl edi c:
posledica VrSi..

Sprovedenom analizom, koja je obuhvatablast VrSi u Republici Srbiji dobijen je
dokument (Aneks) u k ome j e posebno prepo
nesprovolenj e msigemefi3.i vni h mer a

Strategija istile da postojeii, kako | j i
preventivnoi operativno reagovanje, nisu na zadovo

Preventivne merez a gt i t e tragmgporth iopasnog teretau drumskom i
geleznil kom saobralaju se sprovode kroz redo
kod svi h ul ersunopasnmg teretat Rrewemts/pe mere su i pravilna primena
propisa, obul avanje i gkol ovanje lica koja u
T a k odperater Seveso postrojennod koga se desi o udes, (
| egne or ganel joe nn ark npaoddnacc i prrai kkuop i utilu na
l'jul ke, kao i da sprovede hitne, srednj c
i j skog udesa i da, nakon i zvrdgene anali ze
preventivnemere

S obzirom da u prelniku od 1.000 km od dr
nukl earna reaktor a, postoj i opasnost da bi
posl edice nuklearnog akcidenta neaeneoghkdoan od |
predut et ientvheendrei e prev

-izradi ti plan za delovanje u slulaju nuk

cC oo O

d
Kk
m
d

O O N S

Srbije,
- unaprediti i osavremeniti sistem za ranu najavu radijacionog ili nuklearnog
akcidenta,

- uspostaviti sistem pedg k e pr i odlulivanju o mer ama
akcidenta, npr. RODOS sistem,

obezbediti opremu i obuku jedinica za del
akcidenta,

- obezbediti opremu i organizaciju zdravstvenih ustanova za delowanjes | ul aj u
nuklearnog ili radijacionog akcidenta.

2.3. Zakon o vodama

[8] krozOp gt i plan za odbranu od poplava def
preduzetipreventivhd u periodu nailaska velikih voda (

Radi sprelmjvamjjaa (gt ettrkdg@ dej st pevemivhe zi | e
mere grade i odrgavaju vodni obj ekt za zagt
Preventivnim merama mat r aj u se narol ito:

1 zabranjene radnje:

-pustogenje, &rgemae i | i sta sel

-ogol javanje povrgina;

-nekontrolisano kopanje i preoravanje | iv

uzgoja jednogodignjih kultur a,;

-zatrpavanje izvora i nekontrolisano saku,
-dugotrajno sf@maedialagt enj e | vrsto )
-izgradnja objekata bez odgovarajule plan:

32



tdurd¢ d BjLBjHdtsMmded ddgyd © Jteddec

-eksploatacija relnih nanosa sa dna il p
sposobnosti korita bujica;

- izgradnja objekata koji bi mogli da ugroze stabino zeml ji gta (vode
kanali, ribnjaci i slilno);

-druge radnje kojima se pospeguje erozija

2)kori gl enje poljoprivrednog i drugog zeml
urelenjaZaemilf nigsnatraguseo vi ma

-poguml javanj e;

-uzgoj i odrgavanje zagtitne vegetaci]j e;

-krl enje rastinja,;

- zatravljivanje;

-terasiranje, podizanje volnjaka i vegtall
-mel i oracija pagnj aka;

-liglienje korita i

drugi slil|ni radovi

Prevent i vneeradeve sprovodi jpdiniga lokalne samouprave, u skladu sa
planom upravljanja vodama.

24 . Uputstvo o metodol ogij i za izradu procen
u vanrednim situacijama[4], u delu Procene

- identifikuje opasnosti,izvored b| i ke ugrogavanj a;

-mogul e efekti i posledice;

-daj e procemmkaugrogenost i

- sagledava snage, sredstavpréventivhe mereza odgovor na opasnosti izazvane
el ementarnim nepogodama i drugim nesrel ama;

-definige ZiS ¢givotanjazdrezaghtj ael materiga
givotne sredine.

Procena posebno sadrgi identifikaciju op
nepogoda i drugih nesrela i dpseyeativnhimeraza nu  p O |
ZiS po svim vrsima opasnosti.

U Proceni snaga, sredstavaréventivnih meraza ZiS posebno se utvrdjuju:

-postojeie snage | sredstva organa, sl ugt
okviru svoje redovne delatnosti;

- drugih operativnih snaga ZiS;

- shaga sredstava CZ;

-fizil kih |ica i ostalih raspologivih mat
sprelavanju nastanka i otklanjanju posl edica

Preventvnemer¢ a Zi S se preduzi majuaraeérosptabhk
nastanka ementarnimepogodad r u gi h nieumanjerjagosledica. Mere prevencije

| i ne:

1) merekoje su predviieneil/ili realizovaneprostornimplaniranjem projektovanjem
izgradnjomobjektapostrojenja kompleksa

2) merekoje su predviiene za odrgavanjei kontrolu infrastrukture(PTT, elagnl ki,
rel ni, drumskii vazduni saobréaj);

3mere koje su predvilene za odrgavanje i
zajednice

4)mere koje su predvi L eadeor, upradjanje sigemma b e z b
bezbednosti i zagtite, ;detekcija i identifik
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5) edukacija- per manent na edukacij a stanovni gt v
predgkol skog doba;, o svim aspektima Zi S

6) propisi u svim oblastima ZiS u VrSi;

7)) mee koj e su predvi lLene organizacijom oO:
kapaciteta za reagovanje u slulaju VrSi,;

8mere koje su predvilLene izradom i prover
u slulaju VrSi

U delu koji obradjujePlanove ZiSod svih vsta opasnosti (prirodne nepogode, TT
udes | katastrofe, nukIl ear epiootijai biljre dolestl o g k e
posledice terorizma. . ) posebna p a pm\ertivnis enerama wraedjll uj e
postudesnsituacijei na preduzimanjyrevertivnin mera otklanjanjaopasnostod ponovnog
nastankaidesa

25 . Pravilnik o nalinu izrade i sadrgaju pla

[5] u delu Mer e zagtiteodi usepasavraanziraaluj uj e me
sprovolenjpmeventenemers e b no

-proceninastalog stanja ugrogenosti od udesa

-organi zaciju obavegtavanj a,

-organizaciju rukovolLenj a,

-organizaciju pruganj e p o mavdtvenog zprinjavanjame d i ¢
(nosioci

- zdravstvene ustanove, @q@i zaci ona struktur a, kapac
povrelLeni h, materijalno obezbelLenje i dr.),
- organizaciiju skl anjanj a [ zbrinjavan]
specijalizovane ekipe i zadaci , kategorije
materijalno obezbelenje, pravci kretanja, or

- organizaciju evakuacija zaposlenih (nosiecpregled i sastav ekipe i zadaci,
kategorija I broj, materijalno obazhediéenj e,
objektima i dr.),

-organi zaciju zagtite i zbrinjavanja mate
(nosioci, ekipe i zadaci, pregled materijalnih dobara, mestab | e k t i gde | e s
zbrinjavanje i dr.),

- organizaciju monitoringa kvaktt a v az duh a, zeml jigta i V O

struktura, zone i organizacija monitoringa i dr.),
- organizaciju bezbednosnih mera (lokacija objekata i pravaca za zbrinjavanje,

evakuacij u, dekontaminacij u, p tenjadndn migbara ime d i c |
dr.),
-organizaciju saobralaja (posebno u zoni |
-organizaciiju Sspasavanja i zagtite od p
preventivne i zagtitne memidrugimabjektivakt i ma gkol

3.ZAKLJUL AK

O znalaju preventive se mnogo pige, nagall
t o dogalaj ad 2012. RjodBe bipjosebno 2014. godi ne, I
mnogobrojne i raznosneVrSi (nei s pr avne ovrokden szkaa pkiolgea,v a , sn

nanosismetovi, led, niske temperaturegrad, kl i zi gt a, aa®er gzoapplavige n j
naj ezde k dNanrekegecssstém) mogao pravovremeno i odgovoriti, da je postojala

34



tdurd¢ d BjLBjHdtsMmded ddgyd © Jteddec

gelja (i volja) subejbenkoattar edbdab riasntea,i io dj ekdajniihc
pored Ustavne obaveze, obaveze koje nalage Z
0 vanrednim situacijama, lokalna samouprava nije preduzela sve mere, posebno preventivne,

da zagtiti svwdjjealgrraaliarkes,| tmatna dobra i ¢givot

Treba posebno i naglasiti i slabosti koje su identifikovane u Nacionalnoj strategiji ZiS,
jog 2011. godine, a koje su se na galost pok

1) institucionalneorganizacioe slalosti:

- nepostojanje uslova za doslednu primenu propisa;

-neodgovarajuia organizacija i sprovolenj

- nedostupnost specijalizovanih katastara,

- nepostojanje sveobuhvatnih mapa rizika;

-neravnomer na r as p ozherdagovamkeana aegitoriji eRépablikes | u g b
Srbije;

- neuspostavljen sistem 112;

- nepostojanje metodologije upravljanja opasnim otpadom;

2) materijalnet e h a slabdsti

-nezadovoljavajuli nivhkuresaobraliajne i dr ut
- zastarela, nepouzdan opr ema, sredstva i vozila slug
-neadekvatno finansiranje odrgavanja si st
3)slabas ar adnj a, koordinacija i raspol ogi vost
-nedovol jna koordinacija izmelLu subjekata
- nedovoljna saradaj i zmelLu naul ni h i i stragival ki h

i stragivanj a;

- nedovoljna saradnja sa nevladinim i privatnim sektorom;

4) ljudski resursi i edukacija:

-neadekvatna strulna kvalifikovanoét [ t
resursa;

- nedostatak specijalizovanih kadrova;

-nedovol jna obulenost profesionalnog kadr .

- nepripremljenost i nizak nivo kapaciteta lokalne samouprave;

- nerazvijena kultura prevencije.

Trebai st al i da | e, kao jedansmpar orsaz| @ed@mo gs
podzakonski h akata u obl asti pl ani danjid eimoi z
samo | etiri dokumenta od 32 koja su trebal a

1. Nacionalna strategija d&i S sa zakagnjenj e

2Uredba o sastavu i nal i nuk argandjae njjt ea boodv a7 z|

B.Uputstvo o metodol ogi ji -rzigaiplanovadi®u pr oc e
ViIS-kagnj enje od 27 meseci ;

4Uredba o sadrgaju i WSkda nwagnrjrardjeem| @adov

Kao direktna posledica ovakvog stanja, potrebni Planovi i Prooede r epubl i | k
nivoa pa donivoal okal ne samouprave, jog nisu donat
preenet i vni h mera nije bilo vrgeno.

Na nivou lokalne samupr ave nisu formirane snage cCi
sredstva Za angagovanije u s ledukazija ugradjarat r e b e
poverenika i zameni ka povereni ka CZrangao ni
posledica takvog stanja dobro poznatpoplavijenes r u g dem:e &wakui sano st a
uni gtena ¢givotna sriemditea; | &étemsadoknadvea Kulet ur
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Ui zj avama iznvéadel ReSgbijei MURa, Sektora za vanredne situacije, a
posebno lokalnih gana vlasti,vidljiv je i problem koji se javlja i zbog partijskih
nei st omiigslaheesaradnja na preventivnom i operativnom delovanju protiv
elementarnih i drugih nepogoda i katastrofa.

U svim vanrednim situacijama tokom 2014. godine jedine i ozgaane snage koje

su odmah reagovale i preduzimaleme na spasavanju gtilenih v
Vojske Srbije i Sektora za vanredne situacije. Svi ostali subjekti su kasnije reagovali, kao

pomol navedenim snagama, a ne kao gl avni N o s
dobrovideloposebno tokom majskih poplava i otkl anj
podrulju opgtina Majdanpek, Negotin, Kl adovo
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REWIEW OF THE SYSTEM INSTITUTIONS PARTICIP ATING IN THE
DISASTER MANAGEMENT

ABSTRACT

All countries are faced witla variety of hazards that can easily turn into disasters, if they are not
managed apppriately. Often the occurrence of a hazard is inevitable, but the scopecoh#isquences can be
significantly reduced by proper role and adequate reaction of all responsible actéhe society. There are
four phases in disaster management: mitigation, preparedness, response and recovery. This paper will describe
the role ofinstitutions of the Republic of Serbia participating in each of the phases of the disaster management,
as well as relevant legislations that define the establishment of an integrated system of safety and prb&ection.
Ministry of Interior, Sector for EmigencyManagement has the main role in disaster management, but there are
also other participants involved in these activities defined by the laws.

Key words: hazard, disaster, management, system, institution, law
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VANREDNE SITUACIJE U 2014.- DA LI JE I\/IQRALO TAKO
Branko' Babil
babic@vtsns.edu.rs

REZIME

Moge se sa sigurnoglu reii, da je 2014. godina,
Proglagavane su za c el nanivoa bkalheosamojpuayeeispravostvao ddee oz at eprii it eo,
orkanska kogayva,-smstovelel, niske empegtargradiklainoisgt a, aadr ppggabeni
poplave, najezde komaraca itd?pkazale su gradjanima Srbije, a posebno subjekttnlao ane, da si st em
i spasavnja jog ne funkcionige, da nije formiran po
obul enost i osposbl jenost, pre svega za prRepuldiait i vno ¢
Srbiji u 2014 godini i ukazuje na propuste i slabosti subjekata sistema civilne odbrane.

Kl'julne reli: vanredne sitwuacije, subjekti civilne oc

EMERGENCY SITUATIONS IN 20147 DID IT HAVE TO HAPPE N
THAT WAY

ABSTRACT

It can be safely said that 2014 was the yeagroérgency situations in the Republic of Serbia. They
were pronounced on a part or the whole territory, on the level of locaj®edinment (contaminated drinking
water, hurricanes, snow and show drift, ice, low temperatures, landslides, air pollused ¢gufires, floods,
invasion of mosquitoes, etc.). They proved, both to the citizens of Serbia and the subjects of defence, that the
protection and rescue system is not yet functioning and formed, especially the part regarding the forces of the
system, lheir training and ability for, most importantly, preventive actions. The paper presents an overview of the
emergency situations in the Republic of Serbia in 2014 and points out the shortcomings and weaknesses of the
subjects of the civil defence system.
Key words: emergency situatiorayil defence subjects

1.UvOD

Vanredne situacije tokom 2014. godi ne su
ispasavanja R.Srbije. Posebno su istakle slabosti u oblasti normativne uredjenosti, slabosti
kod subjekatacii e odbr ane, narolito jedinica | okaln
za preventivno delovanje, a zatim i na otklanjanju posledica elementarnih nepogoda. Pokazale
su, da posl e pet godina od pol etka fiemomi r an|j
dal eko stigli i da propisano ne sprovodi mo wu
situacija bile manje da je sistem formiran

obaveze i zadatke.
2VANREDNA SITUACIJA U REPUBLICI SRBIJI 2014. GODINE
U Republici Srbiji tokom 2014. godine Vlada R.Srbije je proglasila u maju vanrednu situaciju

na celoj teritoriji zbog visokih voda i poplava, dok su lokalne samouprave na svojoj teritoriji
proglasile 11 vanrednih situacija zbog elementarnih ne@ogdcdug h nesr el a.

'Visoka tehnilka gkola strukovnih studija, Novi Sad,
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2.1.Vanredna situacija u Srbiji zbog poplava u maju 2014. godine

Vlada Srbije jel5. maja proglasila vanrednu situaciju na celoj teritoriji Srbije kako bi

se iskoristi resur si iz | itave zemlPgredtoga uwepuathi | i n é
zahtev za pomol meWvluandaa mad nRYy s kea j feedddhercaci | e,
kao i Evropskoj komisiji.
Najveli -@eokIMUPlio se u proces odbrane
angagovao je oko 7.300 pripadnika.
Ministarstvo odbrane nga goval o je 10.949 pripadnika
Vojska je evakuisala 10.299 osoba kopnenim i
I

smegteno oko 2.500 evakuisanih I ca. Pripadr
a n g a ¢ ion& zbrnnjavanju evakuisanih lica, izgradnji nasipa, postavljanju mostnih prelaza,
| i gl enju, sanaciji klizigta, vodosnadbevanju
Posledice poplavnog talasa od 14. do 20. maja su katastrofalne:
-na kategorisanim putevi mstovsrugeno je 30,

-na opgtinskim i nekategorisanim putevi ma

-usl ed odrona il klizigta, ogteleno je
puteva, a bujica je odnela oko 10 kil ometar a

-srugeno je oko 200 stambenih objekata, v
hiljada kula neupotrebljivo za stanovanje:;

- preko 50( naj vi ge osnovni h gkol a) [ 300 p o
onesposobljeno;

- poplavni talas umanjio je podzanost vel i ki h sistema za p
posebno vitalnih objekata za prenos iz termoelektrane Kolubara i BENDbrenovcu;

-na teritoriji Srbije evakuisano je ukupn

-;evakui sani su wvmd@tidhnicent 2aB&, pdok e | e

porodice i prijatelja.

Uk upna ¢ tRSrbga piletpelauu majekim poplavama iznosi 1,7 milijardi evra.
Ovajiznos je do 196 v e | i nego gto je procenjena vrednos
sunayi ge stradale u popl avama

Buj i | ne, kopesypsk desgile maja 2014. godine u Srbiji, posledica su klimatsko
mateorol ogkog fenomena. Koliline padavina su
200 mm. Ciklon je doveo do poplava na prostoru kbuhvata oko 20.000Km ¢t o se d
sada nije dogal-mébeorOuwlaggkk! ifmantesmone bi Mo
njegovo destruktivno dejstvo bilo znatno manje da su poslednjih dvadesetak godina preduzeti
preventivni radovi Srbija ima oko 12.000buj i V¥odbt okova, razl i | it
ugrogavaju odrelLena podrul ja, nastaju kao po
i antropogeni h faktor a. Nastaju naglo posl e
traju nekolniak oo dsbartain.a Wsdpebguj i | ni h popl ava mo
preventivnih radova mer a. Primenjuju se dve osnovne g
radovi-poguml javanj e, gumsKkii zagtitni poj asevi é
s pr e | alwamja yekke iode regulacije vodotokova i pregrade.

Srbiji preti stal ni rizik od bujilnih p
posledice, neophodno je:

-izgradi ti nove sisteme odbrane od popl av.

- promenitizakonsku regulativeposebno u delu stalnog finansiranja;

-organizaciono oj al ati odbranu od bujilni
|l okalnih uprava i preduzel a;
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-izradi ti dokumenta (Karta erozije, Kar t e
protiverozionih radova);

-utvrdi ti nove ©prioritete u strategkim d
ranog obavegtavanja o nadolasku bujilnog pop

Od pol ¢t hage@i na XX veka, dr asdopriviede@a s e sn
time i protiverozionih radovada bi u 2013. godini dostiglo svoj minimum. lzdvajanja za
protiverozione radove u Srbiji 2006. godine iznosilo je 1.351 mil evra, a 2010. godine 0.462
mil evra. Finansijska sredstva izdvajana poslednjih godina nisu bila daveijza redovno

odrgavanje izgralenih objekat a, bez | ega on
finansiranje radova za sprelavanje bujilnih
smanj enog finansiranj a, uzrokpopekadakvjae n e
institucionalna organizovanost vodoprivrede.
zagtite zeml jigta od erozij e [ urelenje b
transformisana u dr gavna prmedier sietb agslovigod o | e
interesa dr gave. U Operativnom planu odbr an:
hijerarhijski zadugena za odbranu, al i ona
mehani zaciju da bi adekivasha pepmlgavmailh wo dckd
postoj i ni horizontalna koordinacija javnih
relevantnim institucijama (Republ il ki hidro
situacije je nezadovoljavajula.

Mnogobrona pitanja koja su postavljana u tok
organa i nadl egni h sl ughbi nije reagovao na p
Srbije, crveno upozorenje od 12. maj a, u kon
preko granice vanredne odbrane od poplavadod?
komandant i Opgtinskog gtaba Obrenovac i Gr ad
u odbrani Obrenovcabdodo?,; 00Ko | e OJddablg'oemar an z
agurne planove zagtite od-apoipl pwer gi nzsa&ktgo k
osigurani od gteta nastalih u poplavamadd?,;
neophodne za sprovolLenj e Zakdonet2016. godinenkadad ni m
je | lanom 146. tog zakona za donogenje podza

22Vanredne sitwuacije u pojedinim opgtinama R.

2.21.U¢ i c e yanrédnalsituacija zbogeispravne vodg a pd i er edl og Gt
za vanredne situacije gradonalelnik Ugica ¢
teritorije grada koji se snabdeva vodom sa akumulacije Vrutci, zbog opasnosti po sistem
vodosnabdevanja grada Ugica.a Wpidreadu pjré pz aehmn:

od 26. decembra 2013. U cilju wuspostavljanja
tegih posledica po sistem vodosnabdevanja r
postojeleg gradskog odo woeeda vanijdae | al tpeorsn a toi
snabdevanj a, kao i na sanédagdeutivrjle zvearng eV roudtgcoi
svih institucija i i nspekci ja kopliodgevarjeodgo Vv C
izostao Voda iz gradskog vodovd a moge s e bezbedno kori sti!
kupanj e, pranje zuba i ostal e, wadjpn jekeak ne po
cevovoda od jedan [ po kil ometar kojim 1[e
vodovodom Ugi ce | e dvodo iprotoka 400 jitard w sekundia radovimaje
angagovana ,\kag majkdgovoBijaborganacija, jer ni jedno gradjevinsko ili
drugo preduzeie nije bilo sposobno.da izvrgi
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2.2.2. Teritorija AP Vojvodina 30.01- 5.2. 2014-or kanska kogava, sn
nanosksmetovi zavejani putevi, na 1000 | judi bl ol
kol ona od oko 300 kamiona | e-NavirSad, zthom nedikinst aj a |
snedgni h nanoesdanikkod zmersstkee Gl ugbe tek su trel
kada je stigla i pomol Crvenog kr st a; na gr
kami ona Kkoj i su | ekald] na ul azR&nlueWwSgw@di | u;
prekidu zlmg izuzetnih smetovasi n e § n i tkoji suezavejadicve dizel lokomotivé z me L u
BanatskogNovog Sela i Vladimirovca. Nanosi snega na pojedinim mestima na ovoj deonici

pruge su | etiri, pet, pa i gest metPamrza vi si
ovakve situacije izradil:@ smo u decembru 20
kol one vozila bile zavejane. Tada je odgovo
ovog puta smo se borili sa orkanskim vetrom koji je nanosio smetave put 0 0 . Il nal e
2014. nal el ni k sektora za vanredne situaci|j
Spremni za zimske wusl ove, mogul e snegne vej
kolone automobila budu zavejane na putevima. On je gdsiuju n au kd&doSJa je ovaj

sektor sada tehnil ki bolje optremljen i da |
koje su neophodne u zimskim usl ovi ma. L] ou
bl okirani u dugem vr e mesegatakaw sceramoidabm priprenMlii s | i m
Kad to govorim ne mislim samo na Sektor za V

sa kojima saradjujemo”.

223.Protivgradna zagtita-2l-Kpapjave, uKampgu
Zajelar,. \GinSoratBledpgdninkk VI ade je izrazio
ponavljaju situacije o ugrogenim podrul ji ma

poptuno iista podrulja pono&dgougorroigemaneljyrnioz
samoup ave O Sstanju zagtite wvo8obokavai ndosvypoij
odbrane od grada, 15. april a, trebal o da r as
puta manje od optimalnih godi gnjunktionganjer eb a
sistema protivgradne zagtite u Srbiji j e pot
gto nije velika suma, i maj ul i u vidu da se
oko 50 miliona evr a. N o v aOcO Oj ep roobtei zvbger Laednn i zha r1
cena oko 130 evra po komadu. Sezona u okt ob

manje od tri protivgradne rakete po protivgradnom mestu. Optimalan broj raketa po
protivgradnim mestu je 12 komada.

Po r el i ma Sektaaa 1.l 08. 2014rbiji ne preti "prelivanje poplava” iz
Hr vat ske a Sektor MUP za Vr Si je dobro opt
el ementarne nepogode. Po podaci ma Republ il ko
poplave. On je rekaoda se taj Sektor, u prethodnom periodu dobro pripremio za reagovanje
u slulju popl av'mamo vellke kapacitetey.Oforroljbni su g specijalni

ti movi Zza spasavanje na vodi sa odgovarajul
Naveoje i da znalajnu pomol za reagovanje u sl
Centar za humani t dlma Srbija destackapacaetajzaeto (reagbvanjew .
slulju poplava" i ni smo bag sl abi u tome") .
Direktor Javnog preaduzRUaoVv'idr biijjarwvide " dd&
zagtitu od poplava u Srbiji potrebno izdvoj
Rekao da su vodotoci prvog reda u je ogovor
nadl egnost.i | ok al pravantivakd mad mraa vzaa, zdaagtijieé u od
polnu da se i zlivaju relni tokovi, "mogete s
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"Srbijavode" r a3sOp od dasgtuo spao tsrveebgnai h2 Osr edst av a,
neophodne nasipeobaloutvrde.

Gtab za vanredne situacije Republi ke Srbi
Zakona o Vr Si na terenu i zadugi o Sektor za
Predsedni k VI ade Srbije r ekljaddo Lokame sdraoupsave, pr i o
koje su pogolLene poplavama, moraju biti agur
dodao da se mora pogtovat.i Zakon o VrSi, gto
vel da to wuline soapzsitovejnd mswajeedsh ez sndovdlzjrs
situacije sa ugrogenim podruljima od popl ave
ugrogena, gt onerbeliiztio | gpkvadrnie osamouprave o S
Svojoj teritoriji, gt o uptieo. Ukaikb e desi da Sektor za VrSi MdPSrbije nema
dovoljno tehnil kih sredstava za otklanjanje
po zakonu [ angagovat. | judstvo [ tehni ka
Republi| kbgorhaoldogpkneg zavoda (RHMZ) da na vr
potencijalno jakim padavi nama I drugim vrem
koordinaciju javnog preduzelia "Srbijavode"

terenu, izazvanih poplama.

224. Kl-sxhfgvg proleia u Srbiji ista prila
posl e bujica aktiviraju se klizigta. Gt et a
stalno se drgava bavi posl| edsiacnainmaa, sav anek | u zzri
ugrogavaju bezbednost gralana i infrastrukt
ot klanjanje posledica, procena je Saobral ajn
podat aka, obavi ti i lsttwrradgii tvia nlj aal ii k &k oun ag rnboi jtia |
se samo barata procenama da i h je oko 35.0C¢
podlogno klizigti ma. |l zrada baze podataka sa
Milutin |lgejaktoivi Hirglktor CIP izjavljuje: 6°¢
podruljima su zemljotresi, klizigta, odroni
preventi va. Pre svega, proi urbanistil kom pl
grad i t i objekte samo na g&é&dl bgkal oajf kval ppst e
urbanisti]l ki pl anovi u s vgag oaljoug kb ehz paoddd kowgaat. n i Z
zeml jotresa i odr ona, pomevageepbdi akgi aveéc
poput kIl rDubokpthadeddopdbali Save.

2.25 . Ol uj ne Ki g ¢un-jul @014&-1Toonpio,l agr aAdr anlL el ov a«

Beogr ad, Ni g, zapadna Srbije, Kr al j-Bektor, Vr nj
za vanredne situgeiMUP-a Sr bi je je kontaktirao vodopriyv

odbrane od poplava na vodama prvog reda, Vvrc¢
kritilnih mesta na nasipi ma. Na vodama drug
komandah i gtabova na teritoriji opgtina u koj
upoznat. SuUu sa prognozom i nal ogeno je prec
popl ave wumanjil i, a to, Il zmelu ostal og, p o
predez e | a . U susret nevremenu, podi gnut j e i

spasavanje u vodi i pod vodom.

226.Vanredna situacija zbog -jlt bakajatetocamja u Kov

komaraca iz vazduha, sa jzoeggmluy emaj ul amevsi ecd ud i n
Mitrovici [ Gapcu zbog pretele epidemiologke
kralem vremenskom periodu u cilju z@tgabovei zd
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Si su obaveggdmernada jseenamaphedme sSpruove
i : zbog prisustva veleg broja gl
drulja sa kojih se povukla voda
psos piorsd.oj HNa®Ppgtine u Vojvodini
a retman komaraca | abkbok ojmar €bd | af

j i ma Kkoj i zalOlvarkjoajvui spdkg Iberdogj6 komar aca
odina, a situacijg e l armantna na podrulju cele VojVvc
pgtine je sa pravom postavljao pitanje: "D
komaraca" |, koji h ka®pgda nmai kadananivree nmbei | (02 9v
postupak za usluge suzbijanja komaraca, ali je postupak javne nabavke propao i morao se
ponovo pokrenuti, dok 66komarci ne | ekaju i
al i se moralo | ekati na predvi Lenkojraokioevese
upusti ti u borbu sa dosadnim insekti ma. Ovo
zapragivanjem komar aca, uz i zvinjen3lei |groal a
stanje je Dbilo i u Zr enj aniogu bk oojjia jveodpems enbr
Ti se, Begej] a, Tami ga, Leni anskih jezera, Ok
Vel i ke Rusande, Begejskog kanala, zbog | ega
Cela zemlja se borila sa komarcima, ali u Kovinu je bifggore-t amo j e Gt ab

Vr Si doneo odluku o proglagenju vanredne si
epidemi je od bol esti zapadnog Nil a.korieko r el i n
ugiva u ovakvim pr ome n ltojsi sigurno kanmarei.nOmirsestienutmo p r i |
nal aze u raju, dok Srbija nikako ne moge da
Gradonal elnik Pan|leva 7. jula je progl a:
komaraca koji prenose groznicu zapadihbg | a . Popul acija komar aca
200 jedinki do vige od 1.500 po klopci, a
obolelih od groznice zapadnog Nil a, mada | e
zarageni h odmah isza|lBgeogrmada. cRr Zapadnog Nil
kod jednog pacijenta koji | e, nakon toga, sm

a
e [ e
I ] po
a rije he
u t t
0 [ j

a

cCQ T T TT AN

2.217. L u-julr zthpga er oz agal en,jkaijedd dampactigjeeo ma staroj
deponi ji smeldae Gialbaczajeanr &upriji progl asi
Supska, VI agka, Krugar, |l sakovo, l vankovac,
deponiji je |l okalizovan i spreleno je girenj
Gt alsapedtmaomoddPrel i minarne rezultate o kol il
smo nalog da se urade i analize vazduha u ol
moge da se ugasi samo peskoPodnétajekermlvjidnma gptroi j
protiv NN |lica zbog izazivanja pogara i prij
deponi ji do 2010. godi ne, kada je zatvorena
deponije i raspisala javnu nabavaku za izradu ptajek

2.28. U-gjul-czkog problema sp i j a | o m uvederthovamredna situacija u
Ugi cu. Na akumul aci j i u Vrutcima ponovo cvet
iz Vrutaka prodrla u vodosistem Ug@toggtada Za t o
sa vodom za pile | kuvanje pogto je sanitarn
vodovoda zbog pojave al gi i povel anog broja
Ugilani su i mal:. [ pol et k oakumglaxif Vrutce a prdbleand a s u
je regen alternativnim cevovodom sa Sugil ki

nema dovoljneza sadaihje1@i st erne se ovog puta sporije
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temperatura potrebeacidstger rmpir i ip Vaskeaad Sgkiath & i gt i

za Vr Si [ okol nih opgtina.

2.29. Nestabilno vreme i jake padavine Srbiji pr i | i ni l e su mater.
pl avljenje stambenih objekata. Vanredna sit.¢
Sokobanji i BoljevcuOl1. avgustalspaljeno je preko 200 protivgradnih raketa, evakuisano je
24 11 ca, dokPp@gamgesdc spaspo®l.e maj skih popl ¢
tokom kojih je grad imao puno problema.

2.210.K o s j-avgust £ b o ge kgju jenanelmevremeu kosjeri il kim sel
reka i Godel evo proglagena je VrSi. Voda | e
buj il ni pot oci i reke odnel.i su desetine ne
teren i r aamhju putreva, kaka ljj seingrinadizovala sadbraj na komuni kac
140 domalinstava, koja se nalaze na popl avl
je, pored sanacije gtete, |liglenje korita re

2.211. Vanredna situacija zbog poplava n@t i t or i j i opgtina KI a
Majdanpek 15. septembar 2014Na podr ul ji ma opgtina Negotin
progl agene su vanredne situacije zbog obiln
reke, pokretanja kKl i magtia,doa odr bndskiNmanpt e
megatani ma sela Na dawirmtopgii nKmadova, us !l e
ugrogeno je 15 seoskih mesnih zajednica. Srot

Kladovo-Donji Milanovac je u prekiduNas el je Tekija | e odsel| en
Podvrgka sa dvadesetak stanovnika nepristup

Mal o] Vrbici j e ugrogeno. Bez struje su MZ
Milutinovac, Korbovo, Rtkovo, Velikavr bi c a. Fiksna telefonij a,
mr ega, s u Kladovp je ek 15d08%0.d sel eno od svet a, j er

prouzrokovale bujice koje su sa obronka pl a

vode ka ovom graduovdboglrugehjajmnice da se¢e
brdo, i stanovni ci Ovog me BripanicitMJR- Sridje s u | Z
evakui sal.i su sa podrulja ugrogenih popl avai
zajednice Tekijjaevakkassn o j e oko 300 | judi. Specijalist.i
vrgvakuaciju gralana. |l z sela Podvrgka evaku
podrul jima wugrogenim poplava u Borskom okr
vanrednesituacijeMUP-as a v ozi | i ma i | amci ma, pripadni ci

iz Beograda,Goulslkjau|sd ruaj bjaRosipraes|aivmaan jraal el ni k a
dana 159ne ol ekuje se nikakvo prekoralenlje redc

opasnosti po ljude i njihovu imovipu i ako se u samom poletku V
evakuacijom 20 stanovnika sa helikopterima M&JP a K|l adovo je bil o buk
Sveta Povrgka reka je zbog obil ni BNegoitadNavi na
teritoriji opgtine Majdanpek stanje je ozbil
Javno preduzele "Elektroprivreda Srbije"
nepogoda, koja je pogodil a opguhidrodektianamad ov o |
Anerdap 1A i Anerdap 2f, |iji zaposleni | in
kolilinom vode. U HE fAnerdap 2iA dva agregat e
sa okolnih brda del i mi | nslenipu dildsnimimeramatuspgli de o

da sprele veiu katastrofu i tege posledice
potpunog zaustavljanja svih postrojenja i agregata. Tri agregata zaustavljena su zbog velikog
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nanosa trave, bammhmosaii utlmazva,; hk aNeg ieHtEk ¢Arnaed efa |
1A reka Kosovica tegko je ogtetila postroje
prema prvim procenama, postojelid objekat mor
odnela prilazniputudgi ni od pribligno 100 metara, a do
helikopterom.Zapos | eni su vanrednim napori ma spre
kabl ovske tunele u elektranu. MeLut i m, i por
je prebada plan proizvodnje i umesto 21 milion kilovsati proizvela 21,176 miliona kilovat

sati.

Posledice nevremena u Tekiji su veoma ozbiljne. Bujice su odnele mostove, nanele

mu | j i polupale drvel e. u naselju nmosa vode
stambenih zgrada zatrpano je blatom i stablima koje je nanela bujica. Na brdu iznad Tekije i
dal je radi jako klizigte koje stvara dodatne

evakui gu.
3.ZAKLJUL AK

Navedene vanredne situacije na deléy teritorije R.Srbije tokom 2014. godine su
pokazale da mora da postoji bolja pripreswzbjekata odbrane, posebno u preventivnom

del ovanj u, a zatim i na sanaci|ji posl edi ca
sprovodj enjem o0b avwizZzakonkoolpkanojdarmoupmavi gwanredhant a
Ssituacijama, subjekt]i odbrane bi mogl i spr el
nepogoda i pobol jgat.i stepen bezbednost.i SV
gi vot ne sr e dsledice vanrddrih sltuacijasmoglepoiti manje? Da svakako, da je
formiran integrisani sistem zagtite I spasa
Sektor za vanredne situacije M@P Ostali subjektjedinice lokalne samouprave i privredna
dr u g tdraga pravna licane, a u tome | egi najvela snaga
jedinicama CZ i obul enim poverenicimal/ zameni
po mestu stanovanja i rada.

Priroda je nepredvidiva, menja ludi, mog
daje pravo nikom u R.Srbiji, ko se bavi vanrednim situacijama, da spava, bude nepripremljen,
neobul en, nesposoban da del uj e kada | e na i

samouprave koja su nesposobna da to j@@hvat e,
R. Srbije. To mesto treba da ustupe sposobnij
i uline i h bezbednijim i spokojnijim.
4. LITERATURA
[l]Zakon o vanrednim situacijama sa i zmenan
111/2009, 92/2011 1 93/2012.
[2QlNaci onal na strategija zagtid@&Sli. sgplassarmnialk j
br. 86/20
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THE EFFECT OF WORK O RGANIZATION ON OCCUP ATIONAL
SAFETY AND HEALTH

ABSTRACT

Nonphysiological posture and ergonomics of the workplace does not affect immediately on human
hedth, but longterm exposure leaves faeaching consequences for the health of employees. There are
companies in which the manufacturing process is designed to require prolonged standing of sittipigyees
without the possibility of changes in bodysition. By doing risk assessment of the company that recycles toner
cartridgeit was found that in plants whetgésassemblyassembly, packaging, fillingf toner cartridges and other
operations in the technological process carried outemployees areubjected to adverse postures of the body
for hours Constantly analyzing the production process, performing measurements of the whole process and its
productivity, it was concluded that changes in the organization of the greater part of the productieswmnac
necessary. The result of changes ledatbigher productivity and improved work performance, and the
introduction of new methods of working reduced to a minintbefrequency of exposure to adverse postofes
theemployed in carrying out the wodctivity.

The paper consists of several parts. In the firstipgnesents the basics of this typeacdompany. In
the following partthe organization of works analyzedand risk assessments for employsaserforned Then
the measureteading ina greater or lesser extent tbe workplace riskreductionare proposedAll this is
accompanied by the analysis of the number of injuries in the workplace.

Therefore, the aim of this papés to show that in companiefealng with a specific production
progam it is possible toreduce and almost eliminate the detrimental impact on the health of emplnyees
changing the organization of the work procesgbling thushe reduction in the number of injuries at work.

Key words: Norphysiological body positiorsafety and health of employees
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SAFETY ASPECTS OF COGENERATION BIOGAS PL ANT

ABSTRACT

The use of biomass in Serbia has significance, not only for the current troubleshooting lack of energy and its
high prices, but also to solve the problem of immmental protection Energetic biomass potential in Serbia is
estimatedto 3 million tons in crop and 1.1 million tons in fruit and wine plafspecially convenidnin the use of
biomass as a renewable energy sousd@ogas. Biogas digesters use angadegradable substancélsus producing
two useful products, biogas and fermenfedilizer. This paperpresents a plant for the production of biogas and
electricity. The analysis of the plant indicathe dangers that accompaitg/operation as wellas preventive measures
for the elimination and reduction of risk to a minimum and its effects on the environment.

Keywords: biomass, biogas, renewable energy, risk, preventive measures
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STATIC ELECTRICITY P ROTECTION ON FLOORS

ABSTRACT

Static electricity, in industry and in office environment is harmful, both for the electronic equipment and
people working there. Some of these risks are described in the paperstAtgoelectricity generation mechanism in
the plastic machines is described.

Paper proposes technical measures to compensate these risks, both on the workers and machines applying
protective conductive floors.
Key words:Static electricity, generation rakanism, risk
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THE PERFORMANCE BASED FIRE DESIGN OF THE REINFORCED

CONCRETE BEAMS ACCORDING TO NEW NATIONAL STANDARDS
Borjan D. Popovil
borjan@uns.ac.rs

SUMMARY

The paper gives an overview thie newnational standards that are appliedhe design of reinforced concrete
structures to fire. The accent the paper is given to the design of reinforced concrete beams, which are the most
integral part of the horizontal lodakaring structures in the framework of thélding structure as avhole. The design
process is based on the realization of the requiegidrpancesof structures in fire conditiongs possible incidental
occurrences during the projected service life of the structure, witkhathinual provision of the necessary levef
security on reaching critical loadlemental ultimate limit state and sectional resistance

The existing sebf the new national standards enables simple treatment of sensitive issues and @ovides
appropriate solutiorfor daily practice. TheAnnexe in the mentioned new national standards, which have an
informative characterare presentedome of the more complex methods of analysis and calculptmceduresof
reinforced concretbeams, slabs, columns and wallghich can be applied in a more bgticated treatmendf the
designof building structuresexposed to fire
Key words:Structural design, performance in fire exposure, fire resistance, fire actions, fire safety

PROJEKTOVANJE PREMA PERFORMANSAMA ARMIRANOBETONSKIH
GREDA NA DEJ ARNRERIMEQAGM NOVIH NACIONALNI H

STANDARDA
REZIME
U radu je dat pregledovih nacionalnih standarda koji se primenjuju pri projektovanju armiranobetonskih
konstrukcija na dejstvo pogara. Akcenat u r astadiajy e dat
najl egli sastavni deo horizontalnih noselih konstrukci

je zasnovan na realizaciji zahtevapiérformansk onst r ukci j e ,huaosmogume poagadantne
projektovanogeksploatacionog veka konstrukcije objektakontinualnoo be zbelL enj e neophodnog n

dostizanjgk r i t i | nog go@tné d enlee mjosiivosti.

Postojeli set novih nacionalnih standardaidajemmguli uj .
svakodnevnu praksu primereno regenje. U aneksima nave
karakter, prikazani su neki od sl ogenigjriehd ap stspoveopl aak a ¢
zidova, koji se moguprimeniti pri sofisticiranijem tretiranjproblema projektovanj&onstrukcijpo b j ek at a i z 1 o
dejstvu pogar a
Kl'julnePrejéektovanje konstrukcija, svojstva pri pogaru
pogar a

1. INTRODUCTION - REVIEW OF RELATED NATI ONAL STANDARDS

The design principles, with safety level being achieved by partial safety factors for loading
and material modeling, are described in the stanSR@S EN 199:2012. This standard is identical
as standarcEN 199:202/A1 CEN/TC 250 (reference [1]) and is published on in Serbian
23.05.202. and have namEurocode : Basis of structural desighhe National AnnexSRPS EN
1990/NA:2012 is published on in Serbia@9.11.2012. This National Annex is applied in
conjunction withSRFS EN 199 in Serbia and this national Annex defines national determined
parameters for clauses 8RPS EN 199, where national choices are allowed.

The fire and mechanical loads are specified in the star®lRRE EN 199-1-2:2012. This
standard is identitas standar@&N 199-1-2:2004 CEN/TC 25Qreference [2]) and is published on

! Lecturer, Faculty of Technical Sciences, Departme®ioil Engineering and Geodesy, Novi Sad
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in English 25.07.2012. and have nam&urocode 1: Actions on structuresPart 1-2: General
actions- Actions on structures exposed to fifénis standardieals with theassessmerof actiors to

be used irthe structural design of buildings and civil engineering works where they are required to
give adequate performance in fire exposure. The standandended for clients (formulation of
their specific requirementsjlesignerscontractors and relevant authoritid$e general objectives

of fire protection are to limit risks with respect to the individual and soaieighboring property,

and where required, environment or directly exposed property, in the case of fire.

The fireresistance design of concrete structures is specified in the stsBRIRE& EN 1992
1-2:2014 This standards identical as standaieN 19921-2:2004 CEN/TC 25@reference [3]) and
is published on in EnglisB0.05.2014and have namEurocode 2: Design ofoncrete structures
Part 1-2: General rules- Structural fire designThis standarddeals with the design of concrete
structures for the accidental situation of fire exposure and is intended to be used in conjunction with
SRPS EN19921-1 and SRPS EN 1991-2. This standarddeabk with specific aspects of passive
fire protection in terms aflesigning structures and parts thereof for adequate loach@peasistance
and for limitingfire spread aselevant.

However the standardnkSRPS EN 1994-1:2014 Euroode 2: Design of concrete
structures- Part 1-1: General rules and rules for buildingsd national Annex @RPS EN 1992
1-1/NA: 2015 are not published yéh addition, in preparation is the standar@RPS EN 1992-
1:2014/A1:2015which represents theréit change of the basic standard. Basic standantiins
general rules for the structural design of buildings and civil engineering works in reinforced and
prestressed concrete made with normal and lightweight aggregates, plain or lightly reinforced
concete and precast concrete for the design of reinforced concrete components with unbonded
tendons.It is estimated that the a&tional Annex for SRPS EN 1992-1 will be adopted athe
begiming of 2015, as well as the recommended vaktgailated thereinThe national technical
committee estimates that the recommended values will mainly be adopted.

The standar@®&RPSEN 19921-2:20140only identifies differences from normal temperature
designanddeals only with passive methods of fire protectidhe active mehods are not covered
and the standardapplies to concrete structures that are required tolfgHiitain functions when
exposed to fire, in terms of avoiding premature collapse of the strumbwkémiting fire spread
beyond designated areas.

The standad SRPSEN 19921-2:2014 gives principles and application rules for designing
structures for specified requirements in respect of the aforementioned functions and the levels of
performanceandapplies to structures, or parts of structures, that are wittkiscope ofEN 1992
1-1 and are designed accordingly. However, it does not cover structures peedtiesxternal
tendonsand shell structures. The methods given in this Pa2t &f EN 1992 are applicable to
normal weight concrete up to strength cl&@80/105 and for lightweight concrete up to strength
class LC55/60. Additional rules for strength classes above C50/60 are given in section 6.

The standard naSRHSN 19921-2/NA:2014 represents th&lational Annex and is still in
preparation The National Anex defines national determined parameters for clauses of SRPS EN
19921-2, where national choices are allowed. It also gives decisions on the application of other
Annexes of SRPS EN 19922:2014in Serbia.

2. THEORETICAL BASIS OF THE STRUCTURAL FI RE RESISTANCE DESIGN

The essential safety requirement for the limitation of fire risks is that the construction works
must be designed and built in such a way, that in the event of an outbreak of fire: the load bearing
resistance of the construction can be asslifor a specified period of time, the generation and
spread of fireand smoke within the works are limitatle spread of fire to neighboring construction
works is limited,the occupants can leave the works or can be rescued by other theasefety of
rescue teams is taken into consideratiiime essential requirement may tleserved by following
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various possibilities for fire safety strategies likenventional fire scenarios (hominal fires) or
"natural” (parametric) fire scenarios, including passive/aractive fire protection measures.

Required functions and levels of performance can be specified either in terms of nominal
(standard) fireresistance rating, generally given in national fire regulations or, where allowed by
national fire regulationshy referring to fire safety engineering for assessing passive and active
measuresSupplanentary requirements concerningthe possible installation and maintenance of
sprinkler systemsgonditions on occupancy of building or fire compartméehé& use ofapproved
insulation and coating materials, including their maintenasee not given in this document,
because they are subject to specification by the competent authlumherical values for partial
factors and other reliability elements are given a®smanended values thptovide an acceptable
level of reliability. They have been selected assuming that an appropriate lex@kafanship and
of quality management applies.

| Design Procedures J

—
Prescriptive Rules
(Thermal Actions given by Nominal Fire)
1 J— —
—
Analysis of Analysis of Part Analysis of
a Member of the Structure Entire Structure
|
Determination of Determination of .
Mechanical Actions Mechanical Acticns ?Aﬂ?ﬁgﬁ?cglf
and Boundary and Boundary Acti
’ ] ons
conditions cenditions
|
] ——[ - —| ‘
. Advanced I | Simple Calculation Advanced Advanced
Taglgfated S|mpliﬂgg§:13non Calculation | Models Calculation Calculation
‘ Models \ ‘ (if available) Models Models
Performance-Based Code
(Physically based Thermal Actions)
Selection of Simple or '
Advanced Fire Development
| Models
——
]
Analysis of Analysis of Part Analysis of
a Member of the Structure Entire Structure
‘ -
Determination of Determination of
) ’ h ' Selection of
Mechanical Actions Mechanical Actions .
Mechanical
and Boundary and Boundary Aclions
conditions conditions
[ ""'_"'j _
Simple Calculation Advanced Advanced Advanced [
Models Calculation Calculation Calculation
(if available) Models | Models Models

Figure 1- Alternative design procedures

A full analytical procedure for struatal fire design would take into account the behavior of
the structurabystem at elevated temperatures, the potential heat exposure and the beneficial effects
of active andpassive fire protection systems, together with the uncertainties associatedeséh th
three features arithe importance of the structure (consequences of failatéhe present time it is
possible to undertake a procedure for determining adequate performancenebiplorates some,
if not all, of these parameters and to demonsttadé the structure, or itsomponents, will give
adequate performance in a real building fire. However where the procedure iohasemminal
(standard) fire, the classification system, which calls for specific periods of fire resistakes,
into accaunt (though not explicitly) the features and uncertainties described allovgrescriptive
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approach and the performadeasedapproach are identified. The prescriptive approach uses
nominal fires to generate thermal actions. Tgexformancebased approd; using fire safety
engineering, refers to thermal actions based on physiththemical parameters.

3. THE ELEMENT BASED AP PROACH FOR FIRE RESISTANCE DESIGN

Structural fire resistance design may be carried out at three different levels:

1. Using design tals. The design is simple, but design choice will be conservative and
limited.

2. Using analytical models according to basic mechanical principles and good engineering
practice. these models are suitable for structural elements with clearly defined loading
and boundary conditions.

3. Using numerical models. This approach can be complex and time consuming, but it
does allow complex structures to be dealt with and can give very detailed and accurate
results.

The paper consider element based analytical approachdbpts the structural Eurocodes

as basis. The Eurocodes are generally based on ultimate limit states. The design principles, with
safety level being achieved by partial safety factors for loading and material modeling are described
in EN 199:20/A1 CEN/TC 250(reference [1]). The fire and mechanical loads on structures are
specified iInEN 199-1-2:2004 CEN/TC 25Qreference [2]). The fire resistance design of the
concrete structures is covered HEN 19921-2:2004 CEN/TC 250Q(reference [3]). The main
objective of this paper is to present the fundamentals of the element based fire resistance design
methods for reinforced concrete beam structural elements.

The design value mechanical material property in fire situation is described as:

Xaq ¢ kq("ax—k (1)

v i

where: X is the characteristic value of strength or deformation property for usual
temperature desigrk. is reduction factor dependent on material temperature -, IS/ the
partial safety factor of the relevant mechanical property for the fire limit state. The detailed data of
reduction factork. for reinforced concrete elements can be found in ChaptrEN 19921-

2:2004 CEN/TC 25Qreference [3]).

Verification of fire resistance may be made in the time domain, in the strength domain or in
the temperature domain. The required fire resistance time of the structure should be equal to or less
than the avdable fire resistance time. Verification by strength is similar the usual approach of
structural design under the cold condition. Critical temperature in the structure should be lower than
the limiting temperature of the structure.

A element based fire ristéance design approach does not consider effects caused by thermal
deformation at elevated temperatures. The approaches described in this paper only are applicable
where these effects may be recognized a priory to be either negligible or favorable.r&@hey a
accounted for by conservatively chosen support and boundary conditiother way isthat are
implicitly considered by conservatively specified fire safety requirements.

The first step in structural fire resistance design is to select a fire scanasiber words
thermal loading, that may based on Standard Fire tempetaheeurves, other simplified models
for localized and compartment fire or output from fire test or numerical simulation models. The fire
is considered as an accidental loadingdibon and for obtaining the relevant effects of action
during fire exposure the mechanical actions should be combined in accordancdENvith
1990:20@2/A1 CEN/TC 250(reference [1]) for accidental design situations. The representative
value of variable aain may use the quapermanent value or the frequent value depending on the
nature of the action. When performing element based structural fire resistance design indirect fire
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actions are not considered. The effects of actions are the same as at amipenattee. These
effects of actions are applied as constant values throughout the design fire exposure. As a
substantiakimplification, the effects of actions may be deduced from those determined in normal
temperature design using the following expression
Efiar =Eng =M &, (2)

where: E4 is design value of the of the relevant effects of actions from the basic load
combination,E;,q is the corresponding (required) value for the fire situation, /ang reduction
factor expressing the ratio of thephipd load in fire to the applied load under normal temperature.

If the load combination for the fire design@® +y ; @, ,and load the load combination for

normal temperature design G, +g,, @, , then reduction factofy; can be takn as:
— Gk +y fi dDk,l (3)
gGGk +gQ,l @k,l
where:Qy 1 is principal variable actionGy is permanent actiong is the partial factor for
permanent actions for normal temperature desjgh,is the partial factor for the leading variable
action for normal tempenate design, angts is combination factor for either qugsermanent value

y11 or frequent valuey,,; as previously explained. As further simplification, for evaluation of

structural fire resistance without calculation, a value/gf= 0.70 may be usedoff concrete
structures.

fi

4. THE FIRE RESISTANCE DESIGN METHODS FOR CONCRETE ELEMENTS

Due to concrete structural element size, low thermal conductivity of concrete and transport of
water during heating, temperature distributions in concrete elements artex@ng noruniform.
Numerical heat transfer analysis is often necessary to obtain temperature distributions for fire
resistance design. For structural elements exposed to nominal standard fire temperature
profilesin Annex A to SRPS EN 1992-2:2014provides useful tables of temperature distribution
for durations from 30min to 240 min with moisture content up to 1.6%. In addition to load bearing,
a concrete structural element may have to fulfill the fire resistance requirements for integrity and
insulation because the concrete structure may serve as fire compartment wall or floor. The Annex B
to SRPS EN 1992-2:2014 provides two simplified calculation methods: the 500°C isotherm
method and the zone method.

4.1 The 500°C isotherm method

500°C isothermmethod is based on the hypothesis that concrete at a temperature of more
than 500°C is neglected in calculation of load bearing capacity, while concrete at a temperature
below 500°C is assumed to retain its full strength and stiffness. This method isableplio
reinforced and prestressed concrete cross sections with respect to axial force and bending moment.
On the basis of the above reduced cimsion approach, the procedure for calculating
resistance of eeinforced concrete crosection in thdire situation may be carried out fmdlows:
91 Determine the isotherm of 500 for the specified fire exposure, standard fire or
parametric fire
1 Determine a new width; and a new effective heighlf of the crosssection byexcluding
the concrete outde the 500C isotherm. The roundembrners of isotherms can be regarded
by approximating the real form of the isotherm t@etangle or a square
91 Determine the temperature of reinforcing bars in the tension and compression zones. The
temperature of the dividual reinforcing bar can be evaluated from the temperature
profiles in Annex A and is taken as the temperature in the centre of the bar. Some of the
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reinforcing bars may fall outside the reduced cismsgion Despite this, they may be
included in thecalculation of the ultimate load bearingpacity of the fire exposed cress
section

Determine the reduced strength of the reinforcement due to the temperature

Use conventional calculation methods for the reduced -s&st#on for the determination
of the ultimate load bearing capacity wigireviouslyobtained strength of the reinforcing
bars, and

1 Compare the ultimate lodaearing capacity with the design load effect or, alternatively,

the estimated fire resistance with the required resistance.
K Ghe)

E

| : / i EWZ
0 ?/W azz4
i I

N Kiom
a N
]

LI

Figure 2 - Reduction of strength and cross section for sections exposed to fire
4.2 The Zone method

The zonemethodis based orsubdividing the crossection into several zones. This method,
although more laborious, provides a more accurate method than the 5083€ms method
especially forwalls andcolumns. The method is applicable to the standard tempetaneeurve
only. The crosssection is divided into a number of parallel zones of equal thickwbsse the
mean temperature and the corresponding meampEssivestrength and modulus of elasticity
each zone is assessed.

The fire damaged crosection is represented by a reduced csession ignoring a
damaged zone of thicknesg at the fire exposed sidg$igure 1). Reference is made tan
equivalentwall. The pointM is an arbitrary point on the cerline of the equivalent wall used to
determine the reduced compressive strength for the whdtleatduced cross sectidivhen two
opposite sides are exposed to fire the width is assumed 2ev.b€or a rectangural crossection
exposed to fire on one face only the width is assumed gwbé&his is represented by a wall with
equal to2w. The flange is related to tHest equivalent wall and the welis relatedto thesecond
equivalent wallFor the bé&tom and ends of rectangular members exposed to fire, where the width is
lessthan the height, the value afis assumed to be the same as the calculated values f&idése
The reduction of the crosection is based on a damaged zone of thickagasthe fire exposed
surfaceswhich is calculated as follow3.he damaged zone;, is estimated for an equivalent wall
exposed on botlsides.The half thickness of the wall is divided into n parallel zones of equal
thickness, where@. The temperature is calculated for the middle of each zonecdiesponding
reduction factor for compressive strendi{d) is determined
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Figure 3 - Division of an equivalent wall, with both sides exposed to fire, into zones

The mean reduction efficient for a particular seicin, incorporating a factor {@,2h),
which allows for the variation in temperature within each zamegy becalculatedapproximatelyby
following expression

0.2

Kom =@ k() (4)

where n is the number of parallel zes in widthw, w is half the total widthandi is the zone
number

a:
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Figure4-Reducti on of compressi on -sediionamgt h
reduction in crosssection az of a beam using siliceous aggregate concrete

k c (¢

The width of the damaged zone for beams, slabs or members in plane shear may be

calculated usingxpression

% c% kch ®)

where kg(dv) denotes the reduction coefficient for concrete at gdint

When the reduced crosection is found and the strength and modulus of elasticity are
determined for the fire situation, the fire design folldivs normal temperature design procedure by

usingow s values.
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5. SIMPLIFIED DESIGN OF THE REINFORCED CONCR ETE BEAMS

The Annex E to EN 1992-2 providessimplified calculation method for beams and slabs
As with structural design under ambient tempnet structural fire resistance design of the
reinforced may be carried out using design tabléss simplified method only applies where the
loading is predominantly uniformly distributeshd the design at ambient temperature has been
based on linear ahgis or linear analysisvith limited redistribution as described in Section 5 of
EN 19921-1. The method can be applied for continuous beams or slabs where moment
redistribution is higher thah5% if sufficient rotational capacity is provided at the sujgpfor the
required fire exposure conditionshis simplified method of calculation provides an extension to
the use of the tabular methém beams exposed on three sides and slabs, Tables 5.5 tof N1
19921-1. It determines the effect doending esistance for situations where the axis distaact
bottom reinforcement is lesthan that required by the table$he minimum crossection
dimensiongb..., b,, h) given in Tables 5.5 to 5.11 of EN 19921 should not beeduced.

5.1Simply supported reinforced concrete beams

It should be verified that
Iled,fi ¢ Iled,fi (6)

The loading under fire conditions should be determined from EN-199TThe maximum
fire design momen¥lgq 5 for predominantly uniformly distributed load may teculatel using:
1. .

Meg s = 3 QVeq, 1 0 (7)
where:wgqiis the uniformly distributed load under fire conditions dgds the effective length of
beam or slab

The moment of resistan®dérq s for design for the fire situation may be calculated using

y y a Q
Megq =2 O (g) O, A*"’“’“g (8)

s, fi g req =
where:gs is the partial material factor for steel used in EN 1992 g; siis the partial material factor
for steel under fire conditiongk(d) is a strength reduction factor of the steel for the given
temperaturedunder the requirefire resistance. Temperatudenay be taken from Annex A for the
chosen axis distanc®|gq is the applied moment for cold design to EN 1992, As 0y iS the area
of tensile steel providedAseq iS the area of tensile steel required for the designnatient
temperature to EN 19921, As pov/As reqShould not be taken as greater than 1.3.

5.2 Continuousreinforced concrete beams

Static equilibrium of flexural moments and shear forces should be ensured for the full length
of continuous beams and slalbsder the design fire conditions. In order to satisfy equilibrium for
fire design, moment redistribution from the span to the supports is permitted where sufficient area
of reinforcement is provided over the supports to take the design fire loadingeiticement
should extend a sufficient distance into the span to ensure a safe bending moment envelope. The
moment of resistancklrg fi,spanOf the section at the position of maximum sagging moment should
be calculated for fire conditions in accordandthweq.(7). The maximum free bending moment for

applied loads in the fire situation for uniformly distributed load,, , :%CWEdyﬁ @7 should be
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fitted to this moment of resistance such that the support momkhis and M..; provide
equilibriumas shown in Figre 5

In the absence of more rigorous calculations, the moment of resistance at supports for design
for the fire siuation may be calculated using:

y y . Q.Ad- ag
Mey o =2, (q)OM ., GEo2r038" 28 (g
gs,fi (; A%,req - Q d =

where: s, 3sfi, MEed, Asproy Asreqare as defined iexpreson (7),a is the required average bottom
axis distance given in Table 5.5, ColumndSs the effective depth of sectioAsprov/Asreqshould
not be taken as greater thaB.1Expression9) is valid where the temperature of the top steel over
the suppds does not exceed 33D for reinforcing bars. For higher temperatums; should be
reduced by(d.) ork,(d.) according to Fic.

MRd1,ﬂ_
L N e _MRdZ,fi

Rd,fi,Span

Figure 5 - Positioning the free bending moment diagram to establish equilibrium
6. CONCLUSIONS

The existing set of the new national standards enables simple treatment of sensitive issues
and provides for daily pracecappropriate solution. The Annexes in mentioned new national
standards, which have an informative character, presents some of the more complex methods of
analysis and calculation procedures of reinforced concrete beams, slabs, columns and walls, which
canbe applied in a more sophisticated treatment of the design of building structures exposed to fire.
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ABSTRACT

Unique physical andchemical properties odsbestoshas had agreatinfluence on the wide usageof the
material. According to thepapersof Americanauthors there areabout 5000 productsin modern economiethat
containasbestosin addition to thesgroducts asbestoss everywherein naturebecause it ien intgral part of the
rocks that make upEarth's crustDepending on theyeological formationof the soi] it can be found invarious
concentrationsin rural areasits concentratiofis very low, amounting to onl8@0” to 10° fibers percubic centimeter
while in urban areai can reachktoncentrationsf 320 fibersper cubiccentimeterandmore

Registering theresencenf asbestos fiberand determiningtheir concentratiorin the environments carried
out in many countriesin the world (taly, Russia South Africa etc). Following their examplerecording and
determining the concentratiari asbestos fibensascarried outin one locatiorin Novi Sadfor all four seasons
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THE MODE OF ACTION O N THE DIRECTIONS OF NOISE AS PART OF
NECESSARY MEASURES TO MITIGATE TRAFFIC N OISE

ABSTRACT

The papesystematically analyadraffic noise that occurs as a result of the movement of vehicles on the road
carriageway. To review and provide necessary measures for its moitigapecial emphasis is given to activities
concerningnoise directions. Alscappropriate suggestions are given the necessary minimum of social regulation of
compulsory taking of some of these measures.
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EFFECT OF PREVENTIVE MEASURES TO REDUCE THE RISK IN THE
WORKPLACE OF WORKERS ON THE SELECTION AND SEPARATION
OF WASTE ON THE SANITARY LANDFILL

ABSTRACT

Serbia has in recent years begun the disposal of waste in sanitary landfills, which contdai reaterery
facilities. With the introduction of this type of waste treatment new professions appeared, such as a worker on the
selection and separation of waste. Given the diversity of waste with which they come into contact, including the
hazardous wase, workers who perform such jobs are exposed to various harmful effects of these types of waste
(chemical, biological, etc.). In order to reduce the risks it is necessary to consider and identify all the hazards and
implement risk reduction measures. histpaper, after conducting risk assessments and determining the level of risk
exposure due to the identified hazards and the propo
reassessment of the risk was performed in order to determineghetiof proposed measures to reduce risk.
Keywords: Preventive measures, risk assessment, hazard, harmful effects, waste selection
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BTEX IN PRODUCTS OF THERMAL TREATMENT OF APRICOT STONE

ABSTRACT

The paper presents the gas chromatographic determination of BTEX compounds produced by thermal
treatment of apricot stone.
Key words: apricot stone, thermal treatment, BTEX
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RISK ASSESSMENT IN THE WORKPLACE AND IN WORKING
ENVIRONMENT IN EXPLO SIVE ATMOSPHERES

ABSTRACT

Risk assessment in the workplace and in the working environment in explosive atmospheres, in accordance
with legal requirements, must incluttee Document of explosion protectiom the document, among other thingise
following must be notedthe risk of explosionis identified and assessed; all measures for safe and healthy work as
determined in accordance with the Regulation on preventive measures for safe and healthy work due to risk from
explosive atmospheres [1] will be implement#tk spaceis classified inanappropriate zone in accordance with the
classification of spaces where explosive atmospheres may occw faregichshall apply preventive measures listed
in the Review of preventive measur&s safe and healthy work due to riskifin explosive atmospheres and criteria for
the selection of work equipment and protective systems; the workplace and work equipment, including warning devices,
aredesignedand areused and maintained so as to enabé&safe and healthy work; when usidgetwork equipment
prescribed preventive measures for safe and healthy aver&pplied
Keywords: risk assessment, explosive atmosphere, workplace
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IMPORTANCE OF CHEMICAL TESTSIN WORKING ENVIRONMENT IN
RISK ASSESSMENT IN THE WORKPLACE

ABSTRACT

In risk assessmeiih the workplacewherethe presencef hazardous chemichlarmfulness was determined,
informsation is neededs objective apossible on the levetype and duratiof exposurein order toobjectively
review therisk for the safetyand health of employedbkat occurdue to the presencs chemical harmsin order to
evaluatethe level andduration ofexposure to chemicddarms of the employeih carrying outvariousactivitiesit is
necessy to testthe concentration othemical harms duringhese activitiesAny change inthe concentration of
chemical harms in the observtthe intervalcan be determinedly continuousmeasurementn accordancevith the
Regulation®n inspection procedurand equipmentesting for the operatioandtesting of working environmeift], in
the workplacevhere inthe process dkstinga concentration afhemicalharmsabovethe allowablds identified by the
Regulationson preventive measurésr safe and hetlly workwhen exposedto he mi cal substances ( /
of RSO, No. 1 0 6tésting s cafri@d]oubcassest thaskuaodiake measure® reducethe harm and
protecte mp | o y e e Hodvevéx expdrientgrom practice when assessg risksin the workplacesuggests the need
for continuoustesting of chemicaharms toassess thesk regarding employeesvhich occurgdue to the presencs
hazardoushemical harmsespeciallyin such activitiesin which exposure to chemicddarms \arieswith atmospheric
conditions.

Keywords:risk assessmenthemical hazardsonditionsof the working environment
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APPLICATION OF METHOD OF PROCESS FUNCTION FOR
EVALUATION OF THE OR GANIZATIONAL LEVEL OF FIRE AND
EXPLOSION PROTECTION

ABSTRACT

There are several analytical methods for assessing the orgaratdéeel of the organization itself or
particularorganizational unitsThe objective of their application is gaining an insighttb@existing organizational
level and based on findings, removal of the identified deficiencfese of the mostommonanalytical methods for
assessing the organizationali¢l is the method of process functiombe nethod of process functions can be used to
evaluatethe organization of business functigmerganizational unitsyork areaselements of business, work posts, etc
This paper describes the application of thehme of process functions for evaluation of the organizatimvel of fire
and explosion protection in one of the units of the Army of Serbia
Key words process functionorganizationfire and explosiomprotection
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REVIEW OF ANALYSIS MODEL SAND METHODS FOR ASSESSVIENT
OF MASONRY BUILDINGS ACC ORDING TO EUROCODE 8

ABSTRACT

In our country, as well as in neighboring countries, residential buildings for individual and collective housing
are usually built as structures with unreinforced or confined masonry walls. Masonry tsuddimgg earthquakes, both
in our country and around the worldave shown asstructures that are verwulnerablé during strong and even
moderate earthquakes. Damage of masonry buildings due to earthquakes typically cause great property damage and
oftena large number of lives lost. The paper gives a brief overview of the European standard E3\\big8 is used
for structural assessment and strengthening of existing buildings in seismically active areas.
Key words: masonry buildings, earthquake, assemnt, damage, structural model, methods of analysis
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ABSTRACT

In computer labs, many people use the common computer equipment. Thereby, some parts of the equipment,
like the mouse or the keyboard, are most frequently exposed to contacts. Herein, wetecbtithi bacteriological
analysis of the computer mouse. In addition, we interviewed computer lab users (students) in order to obtain data about
their hygiene habits during lessons in computer labs.
Keywords Computer equipment, hygiene hapitacteria, Escherichia coli
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SAFETY, SECURITY AND SELF-PROTECTIVE MEASURES DURING
SHOOTING BY THE AUTO MATIC GRENADE LAUNCH ER 30 MM M93

SUMMARY

The aim of this paper is to describe safetyusggand seHprotective measures that are prescribedafeery
complex shooting. In order to avoid danger and prevent undesirable events during the process of shooting preparation
and execution, the commander and all other authoritiéseathooting rage as well ashe weapon crew undertake
security, safety and protective measures. The mentioned measures are in -affeauselationship and their
implementation redusthe risk during the process of shooting preparation and execution.
Keywords: safef, security, shooting, gnade throwing

ol {7

10 EMfjhdk t©jOdZdL Oyd £ 60" OO dL 10yoOyo o
fstejH SoOddlsjlsd BESC] d fedfttjdj LO O OS5 d
E ktsCk dLeath j O c0O' OO0, R3S S 5H dRO " N i BEGS
LHGOO?> O d YdotslsO ? kzud -l ~=iadlauS<djn® Jfn tedi @ildnjlstp ‘OO dzdatO
tcj OdzdL " j] fteojdmlsojdes 5 CoOdzdlsjlsdes EtO' j ded o3
f zOdesd3 d fHtesctcOBsSdR BBER o OO dids fifl? &y i@ estcy A jdz0
dLotehdsyd c0O' OO0 Bddzd k §lsflkdtsmisd Mdektedzed HO
cOHd 5 fwwOQoaddddkd d ftetsf dimd 30, fMlsOdzH OtcH d B3O . 1
fteddzd S sds sBEZGC] MO BOYOYJ di3 d&jtc OflzOtO] IS8 j0teFfl3, z dedO L te@
COts 20 ftedd3jte: tOMEEZOFOC i 116, MEEZOYJOTJ 1416,
d fsHjh OO ] dMmlsdms dO dedh OdemEs® MftcOod, Gtojo
fsdsf ®j HOS ] o0kt dse fsdsy O O dIsH.

frte 114 rRrR1Y e | ¢H@nBoe MM

o Bd dLsj &dzdm st Ovigfiae Hk j dzd ( o Odete sHE&E)N toy 3¢ O'd
Lo O OO jOp MMz S S0 SH q Ay (T dF YA g HEEHE GO I

'lvdedo jteL dlsjls SHB®LOM], IS dO OCOHjd&d O

fOfmdshls ] MO COHO &0 BHE]' jdsd ftishliste® tof tatt jo, j
Cbdzsktedzdn, ROLjted OdzdzdR HBSBOLO d Y dotldsy MtejHade j SH s
fsmdzj ndyy ded  j dBsck<] thSdsddlsd  foyj?ds ostejdBj st
sjSoad< 1. R sjhjktsod<ltejo'sagdl & CdjdzpV ¢5j dzlo ddf o j teL dIsj Is
BjLBJHsMIsd, 1 jBettOH, 2006., Mmkte. 134.

172


mailto:ljubinko.karapetrovic@gmail.com
mailto:terzicmiroslav@yahoo.com

tdurd¢ d BiLBiHdMmdd ddod* Jtdde

kd, Mdckwdshisd d L ONIsdlskj 0 [ mds Gt dz i
©dCOLOd Mk &0 madyd 1.

BJLBJHC

bSO 1: [jtj LO MEOTjS ) ©dLdCO bsSCtsd §odlt

I jLBjHdGENIS €0 0°0 “j MOS] k SCsdj dj fshl
] MiddcsisC £ e di®iedi * © ¢ 0O’ 0°F 0.
ro sed Mmj dL Bzj dsdf@ P QHIBMB, HojHEZL JBO 2 Mmj

it BjLBjHsMHId fttiHmMlsOe? 0" & MCEY OCIsdo dat
MO " ftcetejHy *kEHMEdr d Bhilsj<j® 0O dOSQw@.” O
ltej HELdBO® jd3 dBI O BjLBJjHASMHISd Mlse OtcO®" & My Iz f
tczCBotSHdSEYO O O 0. d sz ddzOyo k' O

1 GLothgjO' jOY @ nmBn@ toj HizL BO" 2 fj MdzjHi <] &)

iz dsyd o tsttkz' © LOBwO k" j mMmgsj Lf 2¢ 9 &Q dzHdj

SHtsBtej ¢ O tsletsatSHq’tsuG cG0O'" 0° O;

ftej fJtotsdsi dzgj o Olstej dzsG tjmrdzsm@épLdm[hlﬁﬁqu;o 11 ¢

fsmMdzi dLoth jdzse G O' O 0O f sMmdzzy de@Pd k€ is'es B H § t

CGO' OO0 ftejEedzjHO k' © d tHty' " J HO?”d {thmisk

SHBEEOMHJI [  SRERT ¢ mIB' "dztso | CBd3OdzH J LO GO" (

O]
tckCtso O ] MO ttekz' d kO;

kS soBHd&ZOY E0O' O0°0 d fsmekzydsyd Gtk O BOS
sfted di3lz;

110 mMeEs d Mji dMS?kuyk j dL c¢O' OO0 LBEBOSK ¥ j
jedzi HO d ftOLdzd dzO 9 Olstcj desdz  sdzsy O Iz
hdsydkO c¢0O' 00 MCtej<j Mi O340 dO dzOy
ASHds toj OdzdL so Odets G O' OF | tOLddd3 ftets” j C s

173



tdurd¢ d BiLBiHdMmdd ddod* Jtdde

fesmMzzydsyd B0 k' © sBOo jLdts M HO & Efklsfhls:
LOBMsOd&ZO kBt dO® fMtejHMlseo® dL ftejlsaitsHdzdn HJ
ftojlsf sMisOo? jdzd MIsOtejh ddzO® B OO j L dats tStcc Oded L Iz
F Sk ftdftejdk d dLothjs O o90Oktejddn LOHOIOS
Hickdj ®jtej t©OHI lIsC kO O 0 CtsdCtcjlsdzdrn * &Y & fdat
btcOdm]f stelsdzs Mtej HiMlses £ ISk fwditjdkdj d dL ot
frtr srRput1 1 {uewptdbnel ¢ 30 MM

sdebktedkzsmls cO' OF 0O “j fwyjfl BHEY 0900 {t

SR zE@gPc] ©30 dc OGL OOz §j £ JaoddRc j(H dzd 7). HE8E O ©dzOM
dzd * § LOotch dzs MIsO® j dzgjets HJdqdzORdydes Mftesots' j © §
fslstf zdzd » dafipdetoG@» QATQ) 9 Olstg jLdzddg) CLOBSHI@ISIRC-O §f sMdzj H d Y

1 GLowhglO'jos @ mn@ e HizL dBO" 2 Mg Mdzj Hi<J d&j6J
J By imMOdbtc OBPEds tBRyjdts ? EHnmseots bk
mMizky dsyd stekz' 0 meiAL ki) bdzCGndz 1Mp 30O d dzd BO ¢
YSoORO ftcOQoaddzO L O BOmMONUI FicOdzOIsO OklssdBOIsME d
é mMnodL SO0 My O O ftwjedzjHO My d dBstO BJ|
o g kYtlstjBO dj dmy tcOo dankd df tals {jtdjlscddagay; O d:
oteh j 0O Bddzs COCodm ®©OHd k' j M tOL d
ate4d34 fE2Ci 0, Oy jJ 0 d BICEZOT OO0 L OMlist

©
©]

—.

‘d ko iBBRCBYJ B Qdzsiniz 1 ©? BJ HBLOEB? | dz

(s 6O"' OO0 BBOo jLdts My Jtetseo jtcOOO d ¢
Cd Jdzj BB dZOISO L O c0O' O] dBstO BdIlsd Is
s¢ dzedh OF j ¢ O;

dz i) ciizj By elziafrdf, ftc

0 MmJ LOhIsd<kz® j '[SH dzj f s 5° dzd =~ Ols d3ts |
n LEBOCO, ddm¢y d odmsCy IsjBfjtcOlskztc])
s
d
Is
s

SGErreSSFgErSC - e a
NN®OOF OSSOSO~ 0d

g_g_g_o@ KT &—- "N:N'

&
a

& fj wkCk'j &k MCkOHE MO GHiE] HB OB
o dzd &3 dBOIj ed " Odzd BO;
Beddyd j dmS?kydets b stwdcddOddsd {
"000 Mj ftojCtOyj’j (esfdnodse ©jd
i M) bkisktjBO YjSqd<O d HEkedn d&jls
ted k¢4 tiHjddSO; d

i 2 yO"b diohPB@je@®@In HEGO' O O.

frte Yézoru BHnes y ¢ NVO

1Ohlscflso &Z0 cO0' 0k “jJ fwtyjm ftojHEzZL dBOT O ¢
Ly dh dig ey L ONMIsdlsj st PHelf L dzB AP teff) pdshe OO © IO CiztAn dz
ftiodftejdsdd d dL &§tgh jJdBjO HESO'SGJO His fsoatc]' doOT O d ¢
WdLrdysSkz d Umq:ﬂmﬁ]&tgqmwmwm'@dsuO cO' 0f 0.
1 9tedftej sz de @'LEWO® § {ngmifI0 Hz2L JdBBO" & Mg Mdzj HJ <
EHMmlsets 2 fsmMdzEcOBO dzg Md3sd MEdH OIS h dzj d3;
yJe Wk koj¢ ltjdikzlO E fttOoyk cO 00 €O L
fsmzydtsyd tek' © ftOlsjy Ikjtejd fted HBEZOMEE (
fsmdzzydsyd BGttkz' © EsyGeO0' 2 d&j Mkt L OC dzsdO
fsotcjH] d HO E LOCdpdizd dzggstg@dzy) @ Bls O @j s 59

174



tdurd¢ d BiLBiHdMmdd ddod* Jtdde

Bzdzedyd 0 Mj HftejedzjHO d dMftcOodz® d dzj shilsj <jc
LOHOISOC O;

fsimdzzydsyd k' 0 LOMts j] SO0 & dM¢? zyde
fted ftosdj dd o Olstej damrd, {ifydztsHtONz® tftq Gotsofiddzlz § sy d
otsHy WOYkdZO HO Mj dzaj BotejHy Htod SjlsO’ Iz;

f sy dsyd sk’ O MOksMisOdkds fttjSdHO & c¢O
sy Mo j dad A "EHMCdE d RO jted Odzdedn toj MktemO:;
Hickzej i ®) B Idlse O stsCtsds ftedtftej d&sy d dLoateh j
1 Qo jHjdaj 3j tedf sipezjln Japdassydeg L d d S drsetd f d

ssCtsd3 ftedftejdsdi o dLeath jT O 0O OF 0O

10t om i oAdyr S Lt o1 ¢ u[dd upsusur(f MG O

ltesydfm ¢ dd3 My BttcOddL bk § fdftei 3O d dmy G
jhd foseogas s SO F SHi)' jdsd feshsselkz d

LisBiled MCd cdjHOds yd? E0O 0°0 ftjHMsOs? C
fSCBHOCO BGHE ' jdse stky O §sSdksfd MO Mddssd
lsj dzS, B tfokty, dzz lpoe’ j d20 L E©OHO d His. ) uvOydesfmls
%O sShhssk SHMEZfOT O MejH® j¢ eSO,

10" 0% jds Mi ©GMsoOwlk'j Ni?jdd jWjCOl Hj Mo
CeOkRO0 fedkfoPED: (A LEAEEOC jdL ZOL Othsd f sigsy OF D §
sMBOleoyddy), GMEOsLOS j, bktyOs OF j d dLest yd
dj cOlsdoddn Ekkdyo 0 dO cO' 0°Fj ddLiptedtts ko o) @
(ko OO j f0°BJ, fJtediSCdH (O&EfHJY S Oypdtd iy @ G HS ¢
ftoj BO deOyddez dedh O¢ j© O, sBdZdyd kO @ Lis®f ©J 2 CPBO
e dqLethdsyd k£ csksesmisd LO €O OF j.

tc

eSO 2: ©wOMisEjH §ohhkyddOoyo0 &0 o Ol

3t LISy 5?2 09 0% ] BHE] ' jddn fOfMdds HEEO' 00 d Sdatseadn o]
d Jdotldlkzs Hepadekzy . d si"jbtod<-ldcjojsandr @&d CGfdzpV 3j dzlv
1l js6ttOHE, AOSEdMkjls BjLBjHMSMISd, 1Jit6ttOH, 2006., fMmists.

175



tdods d BjLBjHSMHd] ddoj° jtedde
JOAOY Lt 0L ¢ud upuusur(ff WBIO
1 Oyoy CteOdzOIs O3 BB HGORBMHY D Sz’ J LO ftHtehCk

RO S jdes ‘] LO dajblswOddMOS ] ydoj Mmddj d o Ot
cqn COt d bkddhlkOeOSj ®OCE S dsf? jddn BGIGB j C
€O 0] yd?je0 Cts'd Mmj dzO0dzGasjO DD, § & stz dRERD
ZOcdedBO) .10 Medyd 3 dSOLOd ' j ddhodvd O Mo

HdzdC O 3: dzdh Odgvd  © 2O o Olstej datsdy ff tsdztsy

vMmf jhdes HYy Mseats 11 ¢ Htod dzj f sMmicj Hdzsd3 GO OF I
f sz sfigc JH dgtsMtcj Hdztsdz ¢ O' Ok dO HO? JdZOBO HB 17
Bsyj Bdlsd tOWOdZEZO CttOlSd ttOWOdkd Hts 5 cttOdzOlsO
CtcOdZOIO. 1 O O] disyj Bdlsd kM stej detsds B toL d dats d3
SH 65 cHEOAZOBO Ek oiddkzisd. 1 tod o3d dzd d30 dzdzts BtoL d d
dmf 0> do O j] cttOdzOlsO.

1ospuyods

L tc OHEZZO dzd L jtet@j@ef dzj OCIsdo detsfmisd € s fefls sk Ols & B
ZOstelzy QhB) &z L O " OH b Ot g0 I YO Gt o o 5"
dzO o j wi3j dgjj md HO] melA Hggdi @ afOdzte j H digo jHdsde Odz@.” dfq dzd
| dzts B O dzddgO frpusd>o dgff) & @ ' CHAsOfitda) d H j dzlsdzd = fd Is 2 Opyjdls @° dzts Is
4 BBBO' jdt Efbkmishpisd o OfgO BsIOO dad e iz <izjo ki)
Cdetotd3 d i3 dzf i3y Gazd@sidf * jseBlz ¢ Oy qiZOts dj 5L G &5, fiy dRf 2R s B
“d P mMisOe? jdz du sk @sdIsdO¢ OH j d$ Is[d o figfstintsa]ts H
fsHdL OF &z e J iz s O Hsdptstdy Isiaff ~f cdHicy O OF @ GRJjdEED B
cOHistce Odzd L Oy dd, E@PBOX | M o9j<O0 03¢ OsdddeddBIs
dzOfMls © 9 dzts @S HYfdpsENES &2 yJ M < k2 LOY sfydzj dzgd = E toj Odzded o3

UV dLeath jk cO' OO0 men@ 9By J ds j ) o tf Gedi® lic@ OAADC Iz
M tctso td3jjtt & j B fasinisd Mo d(rd L) fdady®YP dZzO0 c0O0' O° Iz, |
cO' O0°f 0, fcRBs<dzd 0 ttkkSsotsHdBYO c0O' OF O, fted tol
Mlse Otcded ~ Emdzts a @ets iglO ' @&O0O lsBsB dsd ydzi Efmdztse j GO' OF
fedHicy Gpealfnj f by BOMmEH eshlsd, Mmdckedshsd d L
tizCtso OF 2 dBlzded yd = tfds O @azfim) te A f IsUsdpdg @ & | th)dis tfj ARdsidetgued] =
Mtej HINls 0o O ZO LB dhlskz E btk tjh Oo OF Ot joBOGs tc |
diBOlsd 2 odHimjw@L JSEE § e3P LMdekzedtsmisd , d L O
i HAdshBOBHEds Mttj HMise slsC Oy J (tOmf temda ) ,
OGStk Ots’ des'. OCOHJ B d

176



tdurd¢ d BiLBiHdMmdd ddod* Jtdde
JRurt duvuULT O

LMotlsd? jtod MSt §lerQod dza jeOE OHO, 1991 .
2] 5 dzd &) RS BgsELOH, 198

Bl 0Cdzy PpSMdSEsdz MIstcOdzedr t6jyd d dL tcOL O" , ]

4sd Ssod< 1., (" $@¢uw$a®ﬁWQWﬂmqu|®@¢mﬂwud545
1l J8GteOHEZ, AL, 1 jB8G6tOH 2006.

[Bls edzz v, [ . v ltcOQoaddzs BOYOy GOdgPIsO' Ozt B
fjhoOHd jJ, 1jBG6tOH, 2001.

6]t Odz' § dzts ¢d<$OtGOUUTB¢1ISBJ1@BO .60 O BHG?JT B I
mmf[ 938dzj Cyd " Il t5° dz20 OCOHjB] O, 1 jJBEWGOH, 20:

177



tdurd¢ d BiLBiHdMmdd ddod* Jtdde

11oYOm vit ¢l pofnrdu (sul [¢f
b PRI R It lIRmuURONG RY 1
1 d°? 00 | B <
gemove@vtsns.edu.rs

¢luviosy

VvV tOHE " jJ fttdiOLOd ftejedzjH W jtej dlsdzadrn 1 tcOo d dzded & ©
tOH. 10 sltejBy W©OHO dLothjdes “J dMfdlsde O’ SCtddtt MmJ
LO d&Ohddzy d ittt Hbf gesdi®, Ot dd Bttt fIswds GO0 d=d ‘¢
COCts o@ISAS{OccupationalHealth and SafetyAssessmererie3 Mis OdzH OtcH O HEtSotsHd Ht Mmd
MdecktcdzesmMdzdn OCIsdodesfisd d fsB?h" OO0 fesyj MO MO OMYjSlsO
s?kyds s b UWJOHSAS, ftjojdidsdoedsj d3jtey

THE IMPORTANCE OF QUALITY MANAGEMEN T IN THE
APPLICATION OF PREVENTIVE OHS MEASURES

ABSTRACT

This paper presentan overviewof referenceRule booksrelating topreventivemeasuresn respectof work
equipment For the purposesf this paper thexamination was conductewnsidering how mucpreventivemeasures
definedby risk assessmentelatedto machinery anequipment arecarried outin enterprisesas well as theumber of
injuries they cause It is shownhow the conductof OHSAS (OccupationalHealth and SafetyAssessmenterie$
standards leads the systematizatioaf safetyactivitiesandprocess improvemeir termsof OHS
Keywords: OHS, OHSAS, preventive measures

ol [
vtej ' Jd2 d MmMdMmlsj BOIsdL s9 Odz ljteq’fr]lslzlj LO dHJ dzls
tedLdSCsd3 Htsf tod detsfyd, COCB ®BJLBJ' jJE LHBOSd"  jc

dLBJGO O E dOMOLE O ddydHj zOIsO/ 0CydHj dzOIs O, (
dLcekze? j detstej BPdp@zseB 86 BBdZj Misd d ftseatcjHO dzgO tOH

vet' J ¢ Jj (OddupatiGhal Health and Safety Assessment Serfigds O dzH OtcH O H t5¢
Hts MdMmisj B30IsdL Oyd 4§ Mdektedztsmdzdr OCIsdoeo dzsmisd d
dL tBd&OMmisd Mdc Lk tekbistds@’ z0Mm jtc OH@S sdffififfd L Orlsj o d
tcOH Iz, otsHd MmMj lottej dZO0O dJdaW stedBOYdsdzO § tsdzdlilsd € «
LHtcOd B toj L Akl dEd®E Gsifcae s’d@®)c ztcdetsisd dzO t©OHLE
LH©O9? 0. JttsdLretsHd d fodnuljlsid 2 OfdifjlaelizOk RS ¢
ZOHGEdEZjHO & d BYJ k' k.

Il stejH dBscbBoty j O tsoadms MIsOdZHOtHO * jMisjy ftsH
dzj LOHBo o ticl 3d | BMdekzteOT O, SOt d e j<0Od

draflftvfevr 16 11

v M AZOHE | MOAGZIGB O * j l]’tstsq’fnlsq’ulz gL 1 0CtdkO
Hdtcj € lsitizte) Odg ed Of dfqijj dakz® j B LBJ’Hdz.lsfnls d LHtOe? j dzO

Jos dzduyd sBO98?” 0 Mo f smdztse J Cs'"'d fsdmisd
OHSAS C Ot hlts fi:

1) dMsSO sjodduso "Csdkd MlsekSsodds MiskzHd © b | sotsd 4OHE

178



tdurd¢ d BiLBiHdMmdd ddod* Jtdde

TumMOteOH ¢ delkzy@zdfifds dzd yd O Cts5° O o-twhylj ftistetizy ji dzblz  t¢f oL
tedL df ¢ dzOH 2 MO RY jodzls|d W LB PR O " tistf] Ghigeteinfiplg(i| deO
tedL ¢ O

-fedftej B0 d ke O o90x3j<k HBSCkBjdsOyd k& d Mfj

-Btec OdedL 2" j d otHd { teijHoddz HiJ SOMfpEEsf) i3 dh st Ldd ¢
5B00? 0 dZOHL Gt dzOH JLOK"h 00 0% j&k fescLORO dj to

-klote' 2° § HO Mk Mmej d3j te g d ttdLrdyd E eojL(d
shf shMseB? OO j L O BJjLBjHMSMI d LHKGOs? j dzO to

SASIQ) tetp ) dats oldzy
dL 1 656 t6 O B0

dftej 3O § BH dztsG § LO ftO<y ]
Qo? jddr yYyd? jo0O d ftsHOLOSC

O fMbtkzyddn dwOEOLO
sOIsj 8 dLoth jddads dmy
kO] Htjojdtfgodzift Otffy
c

dzd &3 f toj ¢ dzj |
d &30 szr]dztsso
g © dzj

N Q—.

O

0]

gL oateh j

disde ©

fd&dhes L Of 1

Je dLojhsO" Odfsttfispfipd v @E3RdzdaB BG®G|ZJZfrJ|Sd(
d MO t©OHSA.

d EldyoO® HO dzd <j dzj O tsftcj B3O L O tcOH

Cslssots ff sM@BsE®@DO YL 2] dPJ tsm;@Odzﬂ[L Ed gz ¢

dzts 3, 0] ‘JHdzO sH Ld&OYyo dd dms 4 HO Ik

¢ 0 IStGG’Odzq’LIz J ftediftej Bz sftej dzdy L O t6OH L

‘LdOYO ded ' d OCyj dzOls dgsB P dEO® OB ZH j] dz2O0O o o

HO?” jds Hjdzz HOl " jJ ftedCOL " jHddedr 1 tcOad

O O OO

O

s{dfrt1rvotrR P ImMIURQIRRW 1 RSO R 4 T

) 6Oo dzdzd S & Y sMisky Sk foftgicdzi HOO dtc @HN T df Isdifig fOd 1O o O
tOHdzj ©C t5dzd dzj

Jodd ftOo ddzdzed € 53 szt ©OF d fifflz * tizts Chiisio d Y Wfe J o J dzls d o d
fejedkjHo d dMfdsde0° 0 Bftejdj LO ©OH, COt d ft
©OHdzj ®BCBdddy, GHAdshds njdd amcdn, sBdtdshSdn
LieOYj S 0O), &dCtsCdddj d thnejlk? jdshlsd.

Viwhdydd d ftwjojdisdedd ftejcdzind d dmfdlsds 0° O

RLBESte d Mftesot' J  J BIO LO BISCEOT O° §, f
mMehilsddzm¢d Hits ¢SSO 5 sy dzd tedL dCO d ¢ dzOse dzO
[dty d@sekz HO BkHEZ WOL dtssMmMdzd, @EBD tfztcJ BP :1 60O
1T Y64 cdzH dmfdisde O j d BHKY000°] E dMfKkO
1 8sBJLBd ' do0O' ] ftesfdmOddrs EMZEaO L O BJLBYJ
1 smMf smMtsB? O 0O | LOYBMdzjddr LO BjLBjHOd
T sBjLBJ" ' doaO® j, SHiey Qo 0O ] d dmfdlsde @& jJ

ZO tOHE d
1 bfb<doOS ) LOfGMd ddr &0 ftjojdsds dj djs

179



tdurd¢ d BiLBiHdMmdd ddod* Jtdde

lejedjHd d dMfdlsdo0° 0 sSftjdj LO ©OH
) SH Gt Bsd LO ©OH, ftjdO kMot  jds* HjWdd
BOh ddzj, k' O d, fsmses j¢ O, ddls @ yjj, i) O de
v MCAOHE MO 1 ©OoddddSsd & (shMskfClk §ijdd

c{fng[c[lsc{aocj Emdzseo O tcOHdzy tSEtsdzddz , Hd W Jdzed MOdZO Mk
st j otefMmlsy HftwjedzjHO ( cffnqulso[aOcO sftej d&3dd L O
sts°" 0O Bt BO LO tOH MM ] ftwjedzjHkz d dhfd
st d Mk ttsttsed oteh j 0O ftojedzjHO d dmMfdlsde OF
sts Mej ®tsyj HO etthd ftejedjH d dmMfdisde O° O
[ d&zj CIstects Ju’th(ngddHHJ ZOoff sd3j delzlsd HO “jJ Jdzj Clstek
ftciedzjHO sfftej d3J .

RMYJlsdoOF | kfdkse O ©OHM 6§ &dd dsj

l sotk® t©OH®RO MjHJ RO tRtsckz<0osO® w©WOH Ek tflsdc

SHCOY 09O d&O LHKOS? ] ®OHACO ¢OB d d&O ¢ jetaj fto
RMfdisdoa O] BISCtesCdddi tBEZRro90OKO dmMfdlsde OF j§
o zOY dztsfils s @@L HZOOMFkz O O 90OLHERO.
V tARHE ftesMiststed OBO E St B3O M " 0O? 0 ' E Ht

Bddksh Cj) disfosHds j dLewhdkd d Sdhaset dmy
dgmf ¢ jdad EfmMdzsoed L O ¢cLHt©O9?j dzO tcOHEZE, d Jjoj dzs

) 600 d dzdgf € BY§ H dgsMisd 5O d dzO

dzts
ao

ltotsd L adgO"Q@uzO® dz20 ftetsMmisstelz t vteBd J ddzd ftetsdL
MO BodOh<jddd® LOMszfddJStsd & (uteBd d ®BSLO B
ftesdLo jHjdk BONddk, S 0 fMj MsOe?0 k kisktjslk
1 sz O¢C ftetsyj dzaj toddeid C O g Qakjj Is@zlz HEOKRY bk Mdziz:
fslsjdyd OO sfOmdshmks E MS&OHE MO &j' zdkOtsH
dzj 6OL Zd3dzj] EZYslstejBj HESlsdydsj BOL Jdzj .

Il dlsdzd LORIjoad 17t HOLd k ltwdselkz 1. 1tOsdd

©) BJLBJHMNED: dbf O ddz0 &ste® Bdlsd ftes jCIs
SHES9 OO Mots " t5° dgOBJded d HO My ‘td3 sy J kO
d BHtYOoOIsd BJL dL &z0c O 0 tdLdSlkz ddyo ¢ O I
ftcijHod' jJ ddd3 kMo @30 tiztcdsswiddsz ifipOC © dzj § tc ©o d dzdz
BsyJ ©OLERdDs 2ftcjHoadHjIsdi |

BritslstcjB? jdzgj ®RBOIjted Odzi d ftsdLoeosHj Ct°d

yddz sfo jls? Os 0 0 fsectsHOdz LO ftojHod' jdd to
5" JCso0¢ ] HBOBHIBRS jL O] O§ 5Oac®Cj, IstcOdzMmy
IsOdzdmMO® j, BHKYyO00¢] d ydh<jr-j,

gy ez BSHEBO OO <drm BjLBjHMMNdds dOyj &z0O

180



tdurd¢ d BiLBiHdMmdd ddod* Jtdde

WIOHded f sdztsy O s OYyod ( ZOsydlsoO 03¢ 0
sf OMdesdy Sty k) d
GrfMmMdztey L O BJjLBJH@BOMBH) d@KBO ttkzitses OBY

RLBBt BjLBJjHAshHddsr d&j tcO
[fOMmdesmisd St J Mlso Otc® d&BO" d dzO

[fOMdsimisd St5°j MsoOwO® &GOhNJdkzO Mot  dds ©OHEG
hists ftejHMSOs? O fcMjBOd ftesBdzj B £ dHjdsdq¥ SOy

[ drOdedys¢d4 6foOomdsmisd

[ irnOdduCimsegy Qipdgss ©° 2 EMmdzj v W d
BOh ddzj, OdzOIO, ®BBKOHSO ddzd dL dzjls
ftoskzLtesC k" tedLd§& SH:

1ekBdis¢ O MisOB d dzdesisd d&Oh d dzj ,

T dZsBBO Hj dzco O B@BOMNddzi E ISk tOHO,

T§0H0O° )] ddzd dLOOdHd @f j{§ B jEzEplsO,

I shistedrn dody0®O, kedzsea0O ddzd ctkzBdr f§tseoth ddzO,

TCsdiBddzso Odzgdrn BON ddz2O (fts° OO dMstsotej d3j dets o
sz 20 twWOHdzdA bkMmdtsse O,
Ctojlsdzgdr HJj dzso O o desfpdedC O d
Csdzstesdzd MOdese Ctej sOC O ( MOBSY s O j d M

Cid%d tdLdCOon sEf @fRchdySHfdzse ? jds ] 0

j dzlsd © dzd d3) 3 e O BO:
4 <0 ffkLHOdshisd &Oh ddz, Cs°" 0 fBHEOL I
OoCd dBBONddzj, hiss HtsotsHd HB MCttO<do O O
44 edh e dzddo tO IsdsjdfOdsddd LOQNI J J,
JhO0o0O“] d BHEKGYO0OT ] d&BOhddzg dqLoOdz f sHEck
ste StsdiistelzS s do dats ¢ts K€ S0 OOy i dg30 o figstisated B j
¢ k fHteky k& tf OMmdtsfisd
H LOhIsdlsdedC O d/ ddzd L OhIsdlsdzdr Etcj' O

Ldysdn
0f§ wethmisdns d

)l
)l
)l
o
(ftd
)l

Q,qm-mcn@&g_qc:

7 BN A

—-
%d N &
o0 @0
W:
o
(73
o
&
O
Nt
o9,
-0,
—
o ©
(73

q O([jysts_owZ HO df)

"HEg BE
o -
NI o oS
5 oo
Iy
N~ NgR&T
rgmo

Q=0 1o rTEX Q- ONII OO0

FIFFORIIE
DUT N Q. OD'-Q, D-O -

OrTHOFYF-FGE

&
m""S‘g
) ON = IRSS

o

dndz-~ e @fydéts fiflssd
Cj sfOmdshlsd fJj dai
O L O s jOF jj dedfd dt§ O
d &S d&O® 0% w©dLdCO
., COCk CodfbekSlsst k % OLd 5
Gk Clsstc® j HO fohmiskzifd dzO fdjHj<d

Q-
Ta3&
S

[en

PGB rog

=R
3
;)
Q_
N

sSBJL
I BOO9 j

I—Q—.OS‘&_I—

qQ—

181



tdurd¢ d BiLBiHdMmdd ddod* Jtdde

T klsotcHd cadQ@dddjyj o3

T ElsoteHd dzOd3j dzz d3Oh ddzay Htoj dBBO Ef zlsMmiseo d B3O f tets

fEMCdzOHd MO jRdduSdd (s dnddso,

TftejHodHd dselkz<] Ldskftslste]BpOy fzj § Ozl Gd " JoJ

st stcdtezj g L OHOLSC O) ,

TEsotcHnd o OMdsmisd d tyjdd tedL d¢,

1 cslsC dzsdzed tsf OfMdestigdpL  Czd € SAEOHd Yf bt Bsckz<j,

ITfsmMisOead LOhMIsdlsdedS¢d d LOMNIsdlsdzgy Eted' O° j,

TddW stedzsd " j CttedmdedS O 5 ftoj smisOdzdds tedL d yd &30

TfeinkL &3y Mo dBity YtojHMistesydtsmisd (k2 Mmdzzy

RdW sted5Oyd " j] d EZitsLttj 0 dzO &3O d dzd

RdgW sted3OYyd " j d kY hitsthjls@ ?©O8 Go jdg@isd3ON d dels @
COLE®R? Jo bz b dz0 ddd §JSksscteO®BO. 10 foj &ON
2O Isjtedlststed " d ¢ dteBd "] dBstcO & Bdlsd HOId d2O
(HdMmYdzj  d) ddzd dzgj ¢ O Ilsidezdz®S th totg @ Unlisdz’Od edfds o * Iz j 1B dpts
tej ' O d LO kYLt ] dBsteO & Bdlsd EMOc dzOM j dad
MdedzOdzO. w9 0OCO BONJqdzO BstcO Bdlsd oadH?>dets d ydls

vf zlsfMmilse O

b9 OCE BOhddzz Ctw® dMsiMiEOate@ ddz®@ ddzd § E2hIsO |
Bstc® HO O] BGtededdzOdkzdzO EkfbklsmMiso O HtotsdL o' Oy
Mef MStsds " jLdSk, kL sttddddOdds kfkzkflssts dO d

s dzOh < j dzgse L OMiskzf ded O t @Y jz . BON ddzj koL J§
PIoJtereo 19 tépufwARL 8t J RMR

ltciedzjH fotcj HO dzO twOHE fto] B3O dqLoBk ftsotej HJ
Il tsotejH] d2O w©WOHE d2O°  yjh<j My Hjh OO E f(todd

dLotsted ftsotcjHO LOftsMmdzjddr (25. 62 %) (W OCHststed

s JECIdBO (12, 47%), dd dO BOMNJqdZOBO d ktj' O0° d B0

Tabela 1: Pregled povreda na raguemaizvoru povrede [3]

RLOB fsote] HJ 1. f s9| %
1. It j¢ O 4 0.56
1.1. 1tmbbtets’ GG @ das@zsh L @d 1 fizdnts [z 1 0.14
12 . _1prBtGB‘J¢O d _ddzﬁjlsOdzOud‘J 3 0.42
@O jted” OdzO d dBOIljted O Moadm o

2. [Ohddey d Ektej' O d 76 10.53
2.1. viej' ' 0'd d &O"ddzj LO fjk 0.69
&34 Is O dzO

2. 2. [ohddzgy d Bktej' ©°d L O M ud 7 0.97

Mydtsc KOk jted  Odo
2.3. 1s’sftedotejHds &OMNJddzj d - 1 0.14

182



tdurd¢ d BiLBiHdMmdd ddod* Jtdde

2. 4. [Ohddzyj d BkEtej' ©°d LO ftetsq 2 0.28
2.5. 16O¥Wduscy BOMNddzei d Etj' O 3 0.42
2.6. 410" joddMmSj ®ONddzj d bkt 4 0.55
2.7. [ohddzy d kEtj' O d LO {ticHs@ . 0.97
fd<0

2.8. [ MsOd&ZzZO dzOo jHJ d2O §sMmister j 47 6.51
3. ltjossL dzO Mtcj HMiso O 48 6.65
3.1. ltwjotLdO Mtcj HMIsa © yJdzjL ¢ 3 0.42
3.2. lwjotsLdO MttjHMIsoa O HkdgMC 45 6.23
4. vweOdhf stlsdz® ftj HiMlss O 19 2.63
4. 1. sodff (fEIsddySd d Isjtejlsdzd) 1 0.14
42 dtcj HMIsa O L O "ttedL tsdzls Odzdzg 6 0.83
Jdzj SlstetsC sdzd yO)

4.3. [MsOdkzO kttOdhf stelsdzO fMtej Hfi 12 1.66
5. r(dzj Slstedyded Ektej' ©°d, MyftcOo j 12 166
f 5@ tsdz

6. 1tCtojlsddso jeOBBYJ d dzi 12 1.66
7. ¢ d&zOIs 182 25.21
7.1. ¢dzOl d2O B~ Odedysd ¢ sctsdz 2 0.28
7.2. tkydd OdOl 6 0.83
7.3. [fOdkO (MtejHMmlse ®) it diC 174 24.10
8. RLOoBtd LOodMmdzes tsH sy MO 20 2.77
8.1. [ShfdksLdodj KO ted j 1 0.14
8.2. mjdd MSJi hisjlsdesMmlisd 1 0.14
8.3. (OMRdO' jdd &BOIjted Odzd ( 1 0.14
8.4. 106t Odd dBOIjted Odzd d ¢ 1 0.14
8.5. 1twked dLotstcd L OadMmdets ftsH 16 2.22
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9. [B jCl( 90 12.47
9.1. lwohmsted' j d §sotehdds L G 3 0.42
9.2. 1o®s<ddg I dB®)ss oddziils O zOy d 86 11.91

9.3. ltesfiststed, fsotehddzj d Y teC
5B jSOO  fesamssed O f] C6° o 1 0.14
Ctej <k LOftsMdzj dzgd dzO tcOHE

10. [(dzj Bj dzlsOtedzj dzj § SESH 1 0.14
11. [fksOdd JOfs@d fz§8tcj HO L 185 25.62
11. 1. rwked dqrLeatsted Bk L Oodmdzsh 160 22.16
11. 2. rtked L Oftsmdzj dad Eyd fydad 2 0.28
11.3. rdoetslsd® j 5 0.69
t%;é)hgzdgrotgch’ zud Mdeduyd $s° d My 18 2 49

12. [MlsOdd HiQ otOdds fifdgedajn dz0 t5| 4 429
ftoj sntsHdets tsBER o O<j dad .

13. J1jL fsSHOLOCO 42 5.82

LEEZY dats: 722 100.00

ljedzjH BotejHO dzO ©WOHE ftoj BO bLSCkE oot Hj

sO dz20" yjh<d ELttsS fftotjHO dzO tOHE EBYyOe O
dzO tOHE (16dL7686), ¢ jL Ods@HiRzdr G jtcOyd O dzO@ dzOydd
B cOBO BJjLBJHAESMISd 2O wWOHE (42, 24%) d LOB®BtkE
COHO, dzjHtSoB? datsE BHBSLO (17, 59%) hists “j ftedCO

vsOBjJ O 2: ltwjeocdzjH f tso tisjoHe HAEO [8QH EZ § toj o
VLtetsGC fYtsoatc] HY BtetE %

1. 14ddmMftcOo dzsls Mtej HMIsOoa ©® L O tcOH 27 3.74

2. 1idmMyfeosdsmls, CddLOstsMmls d L OS
sBO09? O ©OH

~ Q-

22 3.05

3. 1iWkdSyqodOddassil dqdd dzj dMfeOsad 1 | 0.14

j
4.1 ) dimysto Qs MBOT j©j LOMN gl SH MC L | g4
RO sdzsds j dzj Clsted ydsj Mmistel* j '
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5. RL9oB' j¢ ) ®©WOH fjteOyd J dzO dzg

&0 ©OHk 121 | 16.76
6 . I.QLS.'[S'JQJ tcOHdzy B jtOyd J BJIL B 19 263
sftcd d3d L @" dzdfigdzz dzO tcOH Iz

;Hd:glsggsstq’g ;ndOZTJ’BMdZJdZBG LBBGE IsjhCtsg ql27 17 59
8. [ BhO ttteOddL Oyd 0 tOHO 15 2.08
9. ¢SEkldzij d rRrtededydsi BBdzj Misd 4 0.55

10. [sOdzO dzj fteddBj® j dz® f tsf)j B dz® 1 teC
G0 | 4O 305 | 42.24

11. liskbdoftwOodts Hj &Zso OF O Itej<jc¢ | 22 | 3.05

12. 1dho fddo 15 | 2.08
13. J1jL f{SHOLOCO 43 | 5.96
VS Y dets: 722 | 100.00
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v IsOBjd&zd Bt.3 HfwdcOLOdkZ “J HIB OdOddL) (to
fjted 80 021 3. 4 t5H ] dzj

vOBRBEEBjcdzjH YsotjHO dzO tw®lhlz ftoj BO kL et
2010 2011 2012

H
;zqfﬁ]gg? sosms | T3%CEO' joddO| 84%G 10O’ j o dROK
o X ' d dzH Efylsted ° dden zMmisted * |

Tt OHdzO M j Hd-Zz T OH MO-IY Mmd daj
dz0 ° YJd M < sftcj BO LO tOHIMdzZEYO j 90O fists

FLtesyd 1d BOEf EIsMis©oa O L O |[23% Mdzeyo®*  j 9 O
fdstelsded m | HJ ISO?|dzj f tOo d dzdats tg H § ozt dZ3O-N26f6dz0
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T OdeC j sdE@fpO0° O BIN? j° 0 dzdyoO L O 11
[Mdzsodzj BjlssH] LO fdSkyf? OF j qs OOCO ¢t
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1 smis©oe ? j dzO “d RAdftlsjL O :
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VL BEOS fjHMsOo? 0 k& ftjHkL j<O C5°0 d&O° |
CoOdkdljlko.

10 M&dSoko 1 d 2 §.dSoL0dd mkz Hes(d
Ctedisd ted " 2d3 lteddsy d2p f @stifiPOdedn tdLdcO d 3
feddj jddn &jcO, O k IOBj&OKO 4 d 5 HOI
foddsj detsds dzj § OwOdj sOEME o Isgi A lsOj fgle) v auv  (

7000

Standard kvaliteta
m sertifikovan Standard kyalitet
i andar valteta
60,0 [ nesertifikovan 30.0 B sertifikovano
I nesertifikovana

60,0

40,0
i L ‘
0.0

Povremeno
Primenjivanje propisanih mera za smanjenje rizika o Provera efikasnosti pr\men]enlh mera za smanjenje rizka

Procenat odgovora

40,0
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0,0
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vOBjdZO 4: tjLEdkzkOId HsBd jdajd MlsOlsdmls
d { tcd dggpamsndgarsk ¢tesOc 2 TH S
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sicez<d HO LOYtsMmdzj dzd tOHJ] dO BjLBjHdAdM®B d L HIC
Bsyd Mo Otedlsd BHEY O PlcPpRIESIBEA GBI 2L O OH E dM

[fMdeso z LO kdOftj' j°J MdMmlsj B0 BjLBjHASHIS
oteh j 3 Moedrmr foltejBddr ftojojdzZsdodedr d3i 6O d ¢ d-
tthJanlsOS?O ¢ dMmilsj dgz d3il dBEDv d9j0dRIsl@ 2C0a0EBdzd ISQE Iwts@fsdd dFn Jd
ey ' °J tBd&OMIS BJ L BJ HAASAPLEO0IRO0I.HtcOo ®> O dzO t©WOH Iz

JrRurt duvuvt ¢
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10 Eyifmoatsa 0 j d20 IsjdzHjted B0, §lstejBdzO " j Isj ndedus
sBO9? Ols(d. RL Bd&OfMmlsd dLet' j* 0 60" j o ddfCidss’ Jjtc OsitdsjoOO L
HsMisOoadlsd L O Mo OCBE WLOHIN COOBEES @ i BF s’ if Of JixtDdzs 1 B5 B 0 dz
ftoddsd € O, LdzOyd ¢t fd?0OHbk ddfmsses . 1 0O0kdd fmMej bt s
J ZOBtsteOl 5 ktj' | k& ¢ tOHzd ddeffijds@ 0 Q. dzOyd tsh =" d?

V OHE ' jJ HWOR® O] e Fmife dOdzdzj tOH dzj cdxdu;

nNddesdz fteddzj desds MOBO CrdestesdzO Bd<]j Bty O, J Hdzs s
fsHOIC ], oMmipds LO Wddd ¢’ ] oYfFMcstcBGiEO]j e &sC OREG"
s Wwdzj ttjud: 11t1, fwesWimdsdOoddd OHEO ¢ dydyo

ADVANTAGES OF INTROD UCING THE PROFESSIONAL CARD

SUMMARY

To participatein tenders bidders areequiredtechnicaldocumentation regarding theervicesto be
performed In the field of construction workst is alsonecessary tesubmitfor each workemboutten papers
concerning safety and healtt work For 30-35 workersa total 0f350 sheets are needall in triplicate,
meaningabout a thousansheets is required altogeth@henit starts all over agaiwhen yai get ajob, along
with the applicationor thestudyof construction sitemeaningthatanother thousansheets is necessary.

This paper presentspoposal concerning thetroduction of theProfessionaCard
Through its applicatiorthe controlitselfwill be faster, simpleand giveusaccurate andrrefutabledata,
especiallyfor companies thaperform worksuch as constructioandthat frequentlychangelocations
Keywords: OHS, Professional Card
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-A OL B3dMdzdlsy © L O"Isdls dzjxdse tlisdsj N AipOjdF e St
-A tcdtieBHO dz B4 BJL Hteo J <O, B By 3 B
Jok ftckCk HBBJd ORREC dz o Uas d3d dz®@O Mo BIE EYRI J

v i3y J UHMOCdZts HO OLdBdMdzdd SO0Cts HO
LH©BOS? | IO jioOHdgs o] dBBj, MBOS ddiss OH d3d dzd Mls tc O
nOtlsd j BjMisltejBdts, O fjls HO fj dzO Hkzes"

[0 dd “j bt dtsekz<j? 1 OttOodzs HO ‘] It dBsE

2. [ sd{fVorrRnrRytrROY I T

Vo ARV Yt f4atren o 0 Jtsigdesy QdaQ danG ©7 W f terizPdz
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hodtslsj S dds tOHBe dBO, COs d ddHEMmistedmS dd
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MCjdkO. 10 dqLwOHE St j¢j dddjddn HjdkseO® ¢
CdzOMmduydetse tlkzydesse Stets' j S O, fsfdzj HS ] H®] GESH(J
sts Rz ZOEMS O dikjteduySd EfttOs? Odz® &Oh ddd. (C

! 1zoprogresBeograd
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zOMBtsls jteMCd twOHBOd LORljoaO & bteSjls d&OMNddz
[Oddf EdzOyd " & d IbttOdmf stels dzO" d -~ ftesdL @ tsHO
od® hC OO, MOz EORIIE@&ROY tcf § Hid BBROls HBEC tcOl
Ydbbdted Stsdded otLddzO. v ffmdzjHd s° HJjyjded d f
d 14000 d fteddsj k jts dn, O Cdbstttsdkz, Mnstkzyd

sod fomMzsed Ct' j] BBO9? OMisMmidgefs® O & tolf &g § flgts §
ftesfdimMy d HftOoddzO®, COt d LOhMIsdldzO Mmtcj HMIse O
lej &t "d° OHE HOARO ddimdts B3Ok fsetcjHk dzO tOH

LV C®R @z ArRY [t L4t (@O Jrdyd diek znkpQdgis
HSh OB dBtf to] JHazis 6

B.tdrf L4 viftrnoeRAEURNIYILRM [ O7T RRRASN
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HeMIsOoadlsd L O Mo OCtE tOHAd ¢ B3 SsSCtsOmMddy @& Isiag fMisjs
350 dzdmikstsea ©, d MmeJj Isth 2 GsHelr dfdefiyflsiigac®.O, L dzOyd

1 Olsdds Mo j sts ftsdtsots COHO HSGBJ jjdOB sKEOgO
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OB SHEZOL ] ~jSlOtd hkdj, BjMfBlstej B dats.
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-[ ¢ sBEOLOY ( dzaf SOHO [ 3)

-[BOL OY 6
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4, Resvdul o RY 1t oswuy

v HwOtMmMd d&O CcwOHdJdzdhIsddiO HOROM wWOHd o jd
sMdekztcOdzedr w©WOHdSCO. uvts " jJ o jdzdit L dts IstcOds -
Edztsy j detse deseo yoO Mmisj Sdzz o j<d SO dlsOdz.

Rz j Syd 0 SCSdzdSts cetsH  fifgf el mirfn d, HOj Hlsltss ks €
fsmisdyd, " dt "0 bt fsMsOdzO GROMses dzO s O9 O.

1 Ohlsts Ists M sd3d ¢ § .
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sfMlsO" &2 O oaddzddz Ss°dy LO " jHOd fsMOts.

1 sfMlsOdzs ] EtsBdyO des HO fted Ooj tOHdAdC |,
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sOCts s sGteegd MRsdzzH ] EMdzzBE PC 6 shied Y tsfc d3d] B e
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1 0ftcOoaddzd Mk tesBtso j, do jsSkz.HOdzOMm, & HOoOHjjMjIsy

10 Mmdzdyd Bte.} tdd dfjteaf CdoLcdg HG 1t 5.

S5zv¢ 1of [P LLoNelIngr eRI[L OJ1 ¢ TORNRAG

VeSS My fHtedmao Olsd s 0O ftoj HdztsG , HO to
otej @3y d dtsoa Oy. vOBO CdstesdzO Bd<] BESICA,0J JH
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st § Mmoj o tchflGotOr prsdztafsis dj © J ©OH B Hzdzf)3EBQJ °
syd e dzj H dzts
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[oteBYMSCO kdd O dagj " Ists fut®d wls dsdo jJsHsj dC G s Bid)
ZOh & MistaztHzO fMj BoOCots o' j©j OHKGJdddMIstcO
fted .

R dad " j Its Mej. Jets Bd Bdd&ZO MOMBs {tj dzOL dzO
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Prezime

Ime roditelja

PROFESIONALNA S
T
RADNA —
KNJIZICA

Mesto boraka { adresa

Obrazac MA Skolska sprema

Ugovor o radu Diploma 1

Obuka kod

investitora Diploma 2

Lekarsko uverenje

Obrazac 3 Diploma 3

Zaduzena

LzZs ZOP - Obuka

Zastita ¢ovekove
Osiguranje okoline - Obuka

Obrazac 6

Obrazac 6

dsdzd €O Btg. 1: lteddzjte dqLedzj HO 1 ¢ s
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HsCkd3d dzlsOyd - § , SH dLots' OYyO H@dig AzsdBL QJ tffE 81 Oc
ddzo j Misdlstste dzgj BJ BSEOBr HOOBLQWI O My Miso j dz

HOHO 2O ftoddzi tc dBOBEs Mdzzyo , {§ tcdzdzd Ady, § s
HO JHdtsMIsOo dets dzj BO R S OtlsdyO L K Gfalssdigy @ yJ ,
dsznlsOts ltcdB g gtze MfdRAGwBO O, SHY Mi Jtoky O o j dx

dzjtefd O 2 jdzj d dzjtsBbyjdzj ©OHM]S] HBOjHE dzO ¢t
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SAFETY MEASURES IN PRODUCTION AND USAGE OF ADHESIVES
BASED ON ORGANIC SOLVENTS

ABSTRACT

In many industries different types of adhesives are used for fixing and connecting different types of semi
products, products and assemblies. On the market one can find a variety of adhesives, dnasithess ddhsed on the
most organic solvents (toluene, ethyl methyl ketone, etc.) and cyanide. In products that are affected by certain dynamic
stresses (clothing, footwear, automotive, material handling, etc.) are used adhesives based on organiwiseleasts,
for others that are mainly used in households adhesives based on cyanide are used. Workers in production and usage of
adhesives based on organic solvents are exposed to various chemical substances. Considering that the essential
properties of thedvent are great flammability and explosiveness in a vaporous/gaseous state, special attention must be
paid to such occurrences. In this paper the preventive measures for safe and healthy work in the manufacture and usage
of adhesives based on organic solts are presented.
Keywords:Glue, organic solvents, chemical hazards, safety measures.
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SAFETY WORK ON CIRKULAR SAWS

ABSTRACT

Working with circular saws carries a number of risks towards the safety and health of workers. In order to
assist health and safety officers as well as risk assessors during the process of risk assessment for the circular saw
operate, potential hazards and harms are identified and measures for risk management are given.

Keywords: Circular saw, safety, hazard, risk.
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HAZARDS AND PREVENTIVE MEASURES WHEN WORK WITH
MILLING MACHINES FOR PROCESSING OF WOOD MATERIALS

SUMMARY

Risk assessment at workplaces where machines for mechanical processiagdoénd
similar materials by chip removal atsed is a complex job tha¢quires a broad knowledge in
fields of construction and operation of battachines and applied cutting tools. Identification of
hazards and harmequires systematic analysis of the causes injury through interviewslwett
participants in the production proce3fie most common causes occur due to malfunctioning of
machines and cuttingols as well as their unqualified and improper use. Researcexgeadience
in this field show that defective work equipment increasesiskeof injury at work. The soundness
of the machine is proved bydocument called "Report on the expert finding" that is required for

equipment for mechanical wood processing.
Keywords: milling, milling cutter, woodworking, safety
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EXPOSURE TOULTRAVIOLET IRRADIAT ION IN MEDICAL
INSTITUTIONS

ABSTRACT

The paper first presents hazards and consequences of exposuigaviolet irradiation, followed by
measurement results of ultraviolet irradiation in a medical institution, where special lamsedr®r sterilization of
rooms, as well as in the treatment of patients with dermatologic problems. Procedures for safe work with fixed and
portable ultraviolet lights are then analyzed and the recommendations for the risk reduction are given foantedical
auxiliary staff
Key words: UV irradiation, medical institutions, procedures for safe work.
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ABSTRACT
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INFORMATION SECURITY OF MILITARY OPERATIO NS OF TACTICAL
LEVEL

ABSTRACT

Military operations involve tactical level command, organization of combat operations and providing combat
opeitions through four phases. The military doctritles tactical levelof military operations presupposes military
operationsof military units up to the brigade. The phases of military operations are preparing military operations, the
implementation of mitary operations, the stabilization of the situation in the territory of the military operations and
disengagemerntf forces. Military doctrine mention five factors, the knowledge of which leads guccess in military
operations. These factors are: @memy forces, our forces, area of the military operations, time and information.

The aim of the study was to review the measures and activities that can be implemented to protect information
about its own efforts and measures to collect and use datathbartemy forces.

In this paper, principallythe methods of content analysis, observation, and indud¢kictive methodare
applied. We present a unified view on the measures that can be applied for the protection and use of information in
military opeations.

Key words: information, security, military operations.
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THE USE OF WASTE GLASS PACKAGING AS A SECONDARY
RAW MATERIAL IN THE MANUFACTURE OF BUILD ING
BLOCKS

ABSTRACT

Glass containers, which are made from a subclass of oxide glasses characterized by high chemical
and thermal stability, have negligiblegradation in landfills, which in turn has a great impact on the
environment. However, even though this high stability is environmentally a negative characteristic, in terms
of the use of the material it is considered to be a quality distinction, whindsha significant application
potential to the material. This paper presents the results of research conducted in order to use waste glass
containers for obtaining building blocks. The preparation of the glass recycled from the waste glass
containers, asvell as the method of its further use as a secondary raw material for building blocks is
presented. The research goal was to find ways to reduce the amount of waste disposed of at the landfill in
Novi Sad, reducing thus the required storage space anchplaeti on the environment.

Keywords: glass containers, secondasyv materials, grinding
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