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Summary: Agriculture tractor drivers are exposed during ithevork to
various negative influences including vibrationkey are vibrations generated in
engines, and which are transmitted to the drivdrtgly (whole body vibrations)
through the seat, floor and controls of a vehidlae exposure to these vibrations
over a long period of time can lead to serious tre@roblems. Therefore, it is
important to estimate risk to the health that corfresn whole body vibrations in
order to develop mechanisms of protection.

Although standard procedure assumes studying slitsrand harms that may occur
at one workplace, only estimation of risk to traatoivers’ health from vibrations
was presented in this paper. The estimation ofitheof vibrations showed that the
drivers and operators of agriculture tractor wonk high risk working conditions.
Therefore, some organizational and technical messwere proposed to be taken
by employers so as to either reduce or eliminageritk completely.
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1. INTRODUCTION

During their activities, the drivers and operatafs heavy construction,
agriculture or mining machinery (bulldozers, dunspeexcavators, tractors,
compactors, fork lift trucks, scrapers, graderscks, etc.) are exposed to many
negative influences that have complex effect on .nBBeside physical strain,
precipitation, unfavorable micro-climate, temperatwarious pollutions and noise,
vibrations are also important factor [1-4].

They are whole body vibrations (wbv) generatedhim interaction between
the unevenness of the ground and the work of engisewell as the work of
implements and aggregates. Whole machine or a leelsicexposed to complex
oscillatory processes that are transmitted to ttieeids body during the work.
Vibration level depends, apart from the conditiéhe ground (terrain), on the tire
type, vehicle velocity, seat type etc.

Today, it can be certainly said that a short-texposure to vibrations can
cause pain in the abdomen and in the chest, sleodadreath, nausea, loss of
balance, etc, and on the other hand long-term exposan lead to disorders in
psychomotoric, physiological and psychic systerdrofers and operators [5-8].



Harmful effects of vibrations are especially ob\eda agricultural tractors,
considering the implements they use, surfaces Wk on and their life. There
are more than 27 million tractors worldwide, thet alder more than 20 years, so
they can be generally considered outdated. Regardliethe fact that they still can
work, their harmful effects remain, because of wbpecially.

Although standard procedure assumes studyingskié ind harms that may
occur at one workplace, this paper presents otilgnagon of risk from vibrations
as one of the most harmful influences to driveesilth. This paper elaborates the
most important steps that must be taken in orddetermine the danger caused by
vibrations. Subsequently, assessment of the rgateihealth is carried out using a
3x3 matrix method. On the basis of these data fipissible to develop protection
mechanisms (technical and organizational) thatrealnce negative impact from
vibrations. At the end of the paper, some measwi#ésbe proposed to reduce
vibration levels in tractors.

2. EFFECTIVE MANAGEMENT OF WHOLE-BODY VIBRATION

The risk management process can be estimated iirsifople steps [9]:

« Identifying vibration hazards that might exist

* Risk estimation and evaluation

« Activities for risk elimination or reduction

* Monitor and evaluate

The beginning of the process is the collection @dl rinformation of a
workplace and identification of vibration hazarddter that, the risk is estimated
with the use of a method that can estimate andralo@H&S risks. Necessary
measures for risk reduction are taken only in cHse estimation indicates
increased risk. At the end of proces is monitorimgpsures that we have done.

The first step in controlling whole-body vibratitkazards is to identify and
collect as much information as possible about whactivities and sources are
associated with harmful influences to drivers’ kigahow often do these problems
occur, how severe are the problems etc.

The following sources of information could be used:

» Consultation with employees such as formal superisafety
representative reporting, informal discussions ithiployees who ride in, drive or
operate vehicles, surveys, questionnaires and éekdiheets;

» Direct observation of the workers, tasks and viits, work area
inspections, riding in and driving vehicles wheegmitted;

* Statistics and injury records such as medical bedlith records, health
surveillance data, records of incidents and actsden

However, while these data provide a list of pagtgiand precipitating events
they may not be a true indication of the hazards ¢hrrently exist.



3. WHOLE BODY VIBRATION RISK ESTIMATION

The risk estimation is a research process that @rmerease the safety level
at a workplace. When estimating the risk one shaddsider the fact that a
driver’s health risk depends on the vibration lemetl frequency, as well as on the
length of exposure and the working practice. Itingortant to know that an
individual sensation, during the period of exposurevibrations, depends on the
health of an operator and working practice. Witlprapriate risk estimation it is
possible to identify and reduce exposure in théyesages. The understanding of
the way workers are exposed to vibrations can hdlgpting methods of reducing
or eliminating the exposure.

The law or standards don’t prescribe any univessabpecific risk estimation
method. Practically, it is a licenced institutidrat determines which method will
be applied (Kinney, Pilz, Guardmaster, 5x5 or 3isk matrix etc.). One of the
methods that enables OH&S risk estimation and memagt is a 3x3 matrix
method . According to it, the risk (R) is expresseda product of possibility for
occupational injury, health damage and work-relaigdries (V) and the level of
injuries, health damage and occupational illneéEgs

R=V xT

The possibility of occurring and the effects ofuiigs is the matter of
subjective assessment of person estimating theTisk estimation of possibility is
carried out according to the information the estonacquired during measuring of
vibration levels and calculating of the exposuneele in a number of vehicles or
using such data from books, catalogues, manualsTéte statistics related to
occupational illnesses, injuries, damages are itapbas well.

In case of agricultural tractor drivers, accordibgg many studies, a
correlation between whole body vibration and hedlimage was determined, and
for 8-hour working time the possibility of work-e¢ed injury (table 1) and the
effects of severity of work-related injury (tablg&eMEDIUM .

Table 1. Possibility levels and their description

Possibility of work-related
injury, health damage and wor
related illness (V)

Description

Low possibilit 1 Work-related injury, health damage anT
P y work-related illness is not likely to occu
Medium possibility 5 Work-related injury, health damage and

work-related illness is likely to occur

Work-related injury, health damage andl
High possibility 3 | work-related iliness occurs frequently o
repeats




Table 2. Effects of the severity of work-related injurgatth damage and work-
related illness

Effect of severity of work-
related injury, health damage Description
and work-related illness ( T)

Effect of severity of work-related injury, health
Minor effects 1| damage and work-related illness requires first g
only

Effect of severity of work-related injury, health

damage and work-related illness requires
hospital treatment, the illness causes temporary
weakness or disability

Effect of severity of work-related injury, health
Serious effects 3 damage and work-related iliness is consideregl
serious and as an occupational iliness

d

Medium effects 2

After adopting numeric values from table 1 andh2, fisk can be calculated. In
case of agricultural tractor drivers, medium risni whole body vibrations was
classified(Table 3).

Table 3. Matrix model for risk estimation

Effect of severity of work- Possibility of work-related injury, health damagela
related injury, health work-related illness (V)

damage and work-relate Low Medium High

illness (T)
1 2 3

Minor effects 1| Negligible risk (1) Slight risk (2 Low risk (3)
Medium effects | 2|  Slight risk (2) Med"(ig‘ sk 1 High risk (6)
Serious effects 3 Low risk (3) High risk (6) Extremsk (9)

Classified medium risk isNCREASED risk, i.e. a risk that is assumed to be
the cause of work-related illnesses or workplagéries and can exceede the legal
limits (Table 4).

Table 4. Risk classification and description

Risk (R) Risk classification Risk description
1 Negligible risk
2 Slight risk Acceptable risk
3 Low risk




4 Medium risk Increased risk
6 High risk
9 Extreme risk

Unacceptable risk

After determining the increased (or unacceptabisk to health, it is
important to take adequate measures so as to elieniibrations or decrease their
levels under legaly regulated limits.

In case of increased or unacceptable risk, an graplis obliged to take
some corrective measures-methods for risk corgoodis to reduce it or eliminate it
completely. An important part in the process is tmderstanding of work
processes that generate vibrations, i.e. undeiis@gmdw the workers are exposed
to vibrations. When taking corrective measuresjeseible objective should be set,
priorities should be determined, plan of activitsb®uld be made and duties should
be assigned adequately.

4. CONCLUSION

Detrimental effects of vibrations from heavy-dutghicles and machines to
workers and drivers is known, but is still not takseriously. Comprehensive
correlation between vibration effects and healtmage cannot be determined
because of combined effects of vibrations and othecupational risks and
damages. Exposure to vibration can affect driveid @peraters in various ways,
from minor disorders and low efficiency of workeosserious health deterioration,
depending on the length of exposure and vibrageelk.

As a result of risk estimation, an increased tnadiivers' health risk was
classified, therefore employers are obliged to talgropriate measures and
activities so as to reduce or eliminate whole betyations completely. The
effects of measures taken should be analysed dopallg in order to assess their
adequacy and efficiency.

Risk estimation must be carried out each time nehicles are used, when
working practice or working hours spent in vehiatasising vibrations are changed
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