tukasz KUTA

Uniwersytet Przyrodniczy we Wroctawiu

Instytut Inzynierii Rolniczej

ul. Chetmaiskiego 37/41, 51-630 Wroctaw, Poland
e-mail: lukasz.kuta@up.wroc.pl

SOURCES OF ACCIDENTS RISK IN HARVESTING WORK

Summary

Most of activities in agriculture are performed witnachines and equipment. In many farms, thesetshje not meet ba-
sic safety standards. Therefore, it was conductedraey on 180 farms, whose major purpose was termée the most
common category of accidents at harvest. Main eateg include: inappropriate handling of machinedaan assessment
of the technical condition of appliances. Obtaimesults show that, most frequently occurring reasohaccidents related
with machines are: missing protective covers, migseflectors and lack of handrails. Among the ntmshmon accidents
are the following: falls, hits by machine movingtgaand hits by the vehicle in motion. It was fotimalt farmers do not re-
spect the principles of safety during handling @fchine and do not participate in training coursexdavorkshops of this
subject. Therefore, farmers should perform alldlegvities with full responsibility and use machsria good condition.
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ZRODLA ZAGRO ZEN WYPADKAMI PRZY PRACACH ZNIWNYCH
Streszczenie

Wigkszaé¢ prac w rolnictwie przeprowadzagst wykorzystaniem maszyn iagize: o znacznym stopniu skomplikowania.
W wielu gospodarstwach rolnych obiekty te nie spgpinpodstawowych norm bezpieggava. Majc na uwadze wysoki
wskanik wypadkowsci z udziatem maszyn przeprowadzono badania ankéete 180 gospodarstwach rolnych. Gtéwnym
celem tych badabyta charakterystyka najegciej wysepujgcych kategorii wypadkéw podczas peadwnych oraz ocena
stanu technicznegaytkowanego spezu. Rolnicy w przewajgcej czsci wskazali na brak obowtkowych oston, niedo-
bér odpowiednich peczy oraz na niesprawnewietlenie jako gtdbwne mankamentyytkowanego spetu. Werdd naj-
czestszych wypadkéw z udziatem maszyn wymiepiapadki osob z wysokai, pochwycenie kitzyn operatora przez nie-
zabezpieczone ostonami elementy ruchome maszyhiamag uderzenia i skaleczenia z ich udzialemiegtzono ze rol-
nicy nie przestrzegajzasad bezpiecistwa podczas kontaktu z masgymaz nie uczestnigaw szkoleniach i warsztatach
o0 tej tematyce. Systematyczne kontrole maszynooi@awiednia wiedza rolnikdw w znaczny sposob pymyesie do po-
prawy bezpieczsstwa pracy na wsiach.

Stowa kluczowe:zniwa, usterki maszyn, wypadki w rolnictwie, bezpaéstwo pracy

ing day undertakes numerous different jobs thatrofte-
quire different skills. It is accompanied by a kngariation

1. Introduction

The situation in Polish agriculture after 1989 &redo
change significantly. It was mainly the result bé ttrans-
formation, which started a period of dynamic changeéhe
primary manifestations of that process were thiofdhg:
an increase in cultivated land area, higher fietatlkwper-
formance and more effective management of the filahn
capital. However, negative farming effects acconypan
the positive aspects also appeared. They wereugteand
stress, which very often contribute to an increagsdof an
accident or body injuries at work [8, 17].

of adverse factors. All this leads to the fact thgticul-
ture/farming involves a relatively high number otalents
compared to other sectors of the industry. Theukegy
rate of accidents in agriculture is over twice &ghhas in
other sectors of employment [5, 14]. One of the tndas-
gerous period for health of farmers is harvestiigure 1
shows the most common risks associated directliy thie
process of harvesting.

Falling down of people involved in agricultural #o
are the most common events which occurred in thatcp

In 2005 in Poland there were 1,782 thousands farmbetween years 2011 and 2012. This tendency carynizn

whereas in 2012 only 1,583 thousands farms of dimel |
area over 1 ha. Year after year the amount of machi
used in agriculture has been growing, which iseéd in

the growing number of tractors used in individusiniing.

In 2011 in Poland there were 1 471 thousands traetod

152 thousands combine harvesters. Polish farmetsdtal

of 198 thousands balers [10, 12].

Appropriate use of each agricultural machine reduc

the potential risk of an accident at work. An aecitlis de-
fined here as such an event which was caused leynet
circumstances, was related to work and causedyirif]r
These criteria also apply to an accident at workgnicul-
ture [2, 8]. A person working on the farm during tvork-
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related to the lack of consideration and cautioemvivork-
ing at heights and to the lack of required secuidtythe

applied devices or machines. Frequently farmersewer

caught and hit by machine moving parts. In 201tetheere
101 accidents related to fire, explosion and naforaes.

2. Purpose and research methodology

The variety of work and activities in agricultuaad a

wide range of applied machines and equipment make i

hard to directly assess the risk connected withfaheing
profession. Therefore it is necessary to identifg analyse
risks concerning individual farming tasks and atts.
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Source: KRUS press report on accidents at work@mipational diseases of farmers in 2012
Fig. 1. The number of accidents in agriculture tethto the operation of machines in 2011 and 2012

For this purpose, a survey was carried out diyeat
farms. Farmers as the main group of respondentpiieaa
90% of the analysed population; the remaining 10&tew
members of the farmer’s family. The study was eardut
during the harvesting season in 2012 in the praviot

methods of doing some work, lack of caution, roeitin
haste, fatigue, poor work organization, ignoring ttisks
involved, poor technical condition of machinery and
equipment as well as the difficult financial sitoat of
households [4]. The most important factor influeigcthe

Lower Silesia and tdad In total, based on a random sam-possibility of an accident is the lack of farmeasvareness

ple, data from 180 farms were obtained. A questmen
used in this case as the primary measurement towided
abundant data to perform a statistical analysis @iraiv
useful conclusions.

The main objective of this article is to analye tisks in
agriculture, including works connected with colieatof cere-
als. Recognition of these risks at work will hetp identify
ways of protection against these threats, which comribute
to the improvement of safety in farming. Moreowkg article
discusses the most likely accidents at selecteek$tang ac-
tivities and specific ways to reduce the risk.

3. Collection of grain by combine harvester

The specificity of this process includes the adlten of
the entire mass remaining in the field, i.e. thairgrand
straw. Obtaining wheat grain already separated fthen
straw is made in one-step procedure using a contidne
vester, in which successive steps (cutting, threstand
cleaning) allow to leave in the field the seed-fstmaw ex-
clusively. Those combine harvesters are powered bie-
sel engine. The remaining straw is collected infdren of
bales obtained during treatment. Additional procedun
harvesting cereals are loading operations and pcatisg
the collected materials [1].

Another activity associated with grain collectimnthe
collection of cereal straw. In order to use it aslding and
feed for animals the straw is pressed or formed b#les.
The following bales can be distinguished here: smead-
tangular bales (weighing about 10 kg), large regiéar
bales (ca. 200 kg) and a large-scale roll bales4@a kg).
Compressed straw is loaded on vehicles the desigmhich
depends on the weight of bales. Loading and untmpdf
small bales is carried out manually; large-sizdodbalre-
quire the use of tractor-mounted loaders or telgscload-
ers [14].

of the risks associated with the performance o&uiqular
job. Noteworthy is the fact that people workingaigricul-
ture are rarely involved in the training on healtid safety
at work, which concerns both individual farmers ami-
cultural enterprises employees [9].

Analyzing the risks related to the harvesting efeals,
each of the above steps is a potential source @cailent
or injury. Among the most common events is catchimg
farmer’s limb by the moving parts of a machine lagkthe
required safety guards. The potential elements taat
harm the operator include driving components suschears
and crimson-wedge header elements (reel, augeeffing
feed, inclined conveyor). Two main causes of sunts
are taken into consideration:

» cleaning working items without switching off theidr.

This situation happens very often when sets of ugrk
elements get blocked by excess material.

» making some adjustments and minor repairs when the
drive is in the working mode.

Repairing the harvest combine often involves cuts
caused by the body contact with the sharp edges.

Carelessness and rush are usually the main redsons
accidental hitting against machine components. uinhe
large dimensions of the machine and the operapasition
at height, frequent accidents are connected witipleewho
accompany the farmer in the machine, are not ireglwn
harvesting and fall out of the machine [3]. Amohg tmore
significant threats, the possibility of self-igwoiti of the ve-
hicle should be indicated, as the work in air terapges of
about 30C influences the engine area temperature exceed-
ing 100C, thus creating a risk of fire as well as a pdbsib
of being hit by high pressure fluid stream. Thevbater is
a complex machine built up of a large number of imgv
mechanisms. Therefore, the operator may be hibtating
parts of the vehicle. Loud noise and vibration @&s® inte-
gral parts of the operator's work. Due to spendioigg

The results of the analysis have shown that then mahours at one workplace without a properly noisesced

reasons for accidents on farms are the followingong
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cabin, the operator is exposed to the average feistéex-
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ceeding the acceptable norm of 85 dB, often reachmto

100 dB, which results in hearing defects. One ef itite-

gral elements of the farmer’s work as a combineatpe is

exposure to dust from the field, which adversefeas the
human respiratory system [9, 15]. The cutterbaembsy

has a relatively hazardous cutting element. A tlicentact
with it can lead to cuts and wounds, and even aatiout of

limbs if the strip is in motion [3]. The operato®sition

on the combine requires a fixed ladder. It may eaus

risks:

» the operator’s falling down from the ladder whemeen
ing or leaving the cabin (about 12% of all accidenwvolv-

ing harvesters);

» falling down from the ladder of other people staugdi
on the ladder while the combine is moving.

The latter case in particular may have dangeronse:
guences, when the person who has fallen down tuefas
driven over by the vehicle. The combine operatarusth
therefore pay attention to all the people who dwsecto the
combine. Standing on the entrance ladder should@&atc-
cepted [7]. It is also vital to keep the combinegood
working condition. The maintenance mainly involvbe

It is true that in recent years the number of maa+
chines has increased, but still many combines usdb-
land are old and worn, and thus they fail to méet rte-
quired standard [2]. The main defects of the eqeipm
used to harvest grain (mainly harvesters) are aintid
those of most agricultural machines and include:

» unsecured moving parts of mechanisms,

» improper labeling when moving on public roads,
» damaged components and light-elements,

> inefficient (excessively worn) tires [5].

The structure of the defects mentioned above dsveh
in Figure 2, where the majority of cases referh® none of
the sufficient lighting equipment (31%) and protestcov-
ers (15%) in a large number of agricultural mackina
addition 11% of all defects concerned a poor caoomlibf
tires.

4. Straw pressing
For straw harvesting baling presses are very afssd.

In the popular press a straw is followed by pickamgl reel.
These elements are often clogged, so it is negessatean

machine elements which are exposed to straw anich grathem. Sometimes farmers are trying to remove tlve exof
dust. Bearings are such an element that can be g#mina straw without disconnecting the drive operating hzec
when not maintained (lubricated) properly, whichreases nisms. As with the harvesters, the greatest thingatessing

the risk of fire. Another source of fire at harvegtwork is
a defective electrical system of the combine. Tauce the
risk of fire, electrical connections and batterynimals

straw is catching a worker by moving parts of thechine.
Because the presses are aggregated with agridultaca
tors, during compression there are also risks fipdoi op-

should be checked regularly and the engine andusxha erating a farm tractor [14].

systems should be regularly cleaned from dust ftteices-
sary to provide the combine with the hand fire-figh

equipment. It is recommended to equip the combiitle a¥

least two fire extinguishers containing 2 kg ofiegtishing
agent [4, 6].

Selective checking on farms during the harvestwsho
many irregularities in the use of combine harvest€his is
often due to ignorance and lack of awareness imgesf
working environment for farmers and the potentiedative
consequences of improperly performed work. Thearese
shows that only 43% of farmers participate in tirags and
workshops organized by the Agricultural Advisoryntes
aiming at improvement of safety on farms.

Therefore sufficient education of farmers is vitalor-
der to effectively reduce the risk of accidents levhising
agricultural machinery.

The information has also been collected on thebmrm
of farms where safety regulations are adhered tenwh
working in agriculture at least to the extent detieed by
the respondents. For 134 people providing answes8%
the response was positive, which means that aliviieks
on the farm are carried out with the utmost caie @msid-
eration, as shown in Figure 2.

W Missing lamps

@ Missing reflectors

B Worn tires

W Missing protective covers

W Other defects

Source: own study
Fig. 2. The most common defects of agriculturaligaent
(including equipment for harvesting cereals) in 201
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There are several types of presses with diffedenen-
sions and mode of action. However, in each of theare is
a large number of moving parts (drive systems, ypck
pressing and binding mechanisms). Another threaicay
of presses is exposure to sharp edges, espedidlig parts
of the binder what is shown in Figure 3. Based esults,
the most part of questionnaired farmers were hitnig-
chine moving parts and injured by sharp edges. A6t
farmers fell down from the vehicle and in a fewqaant of
the cases recorded a severe vibration in the wackpl

mFalling down

25% '

Being hit by machine moving
parts

30% mBeing hit or crushed by materials
W Vibrations

Sharp edges

Source: own study

Fig. 3. Percentage of accidents in agriculture teth to
pressing straw in 2011

Balers are in the group of machines with an awerag
share of the total number of accidents, but thersgvof
accidents involving presses is relatively high [8k unac-
ceptable to use the shaft without guards or witbkén
screens - there is a high risk of the worker’s garbeing
caught by a rotating shaft and thus winding up nabli
which usually ends in serious injury. A little Isifer group
of machines are balers because they do not hausdand
mechanism, and the mechanism design reduces thefris
capturing the sheaving operator. In the case cktipeesses
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there is, however, an increased risk of crushimgwibrker
as the bale weight is greater than the square so§Bdr
While pressing the straw there is a high risk of,fso it is
vital to ensure a good condition of the tractorfsctical
system and the presence of fire-fighting equipment.

5. Transport of grain and straw

Activities related to loading and transport ofastrare
more labor-consuming and often require the useddli-a
tional hardware. Small bales are usually loaded uakiy
on the trailer and laid there. A worker's movementstraw
is connected with difficulty in maintaining balanoghich
creates a risk of falling from the trailer (tralkedoading
height may reach 4 m). The collapse from the traitay
also be due to sliding off the straw or the drimet signal-

Generally on polish farms, tractors are used as maing the start of the vehicle’s movement [3, 11]gReling

transportation means in 70-90% of all transportatimrk.
In the west Europe this indicator is about 2-10%erE are
many reasons of dangerous situation caused byuégrial
vehicles on polish roads. First of all is dangerand out-

dated inertia brake system used in towed machimes a

trailers. Second issue concerns a limited velazftggricul-
tural tractor-trailers which reaches a speed ofsu(5-45
km*h™). Sometimes technical condition of these vehiides
poor. In this group of risks may be mentioned «&degs
from outdated farm tractor's power hydraulic citsufll,
13].

Many of the risks are also caused at the lasesthghe
harvest of grain from fields - during transporteguently it
is not only the movement of the load that generateisk,
but the defective preparation process before t@tisg.
Transport of grain and straw is carried out with tise of
aggregate trailers with agricultural tractors. Rregion of
the trailer before usage involves checking its domd and
attaching it to the tractor [11]. The latter adijvgenerates
the risk of injuries due to crushing the hand. Arotpossi-
ble injury is crushing the worker's feet with theiter
drawbar falling down from the trailer if not hookgdop-
erly due to the lack of a required attaching spfBd].

Both the loading and unloading of grain is normall
automatic, but it is necessary to be careful dutivege ac-
tivities. It should be noted that grain pouring cgmerate a
huge amount of dust. If the trailer is unloadedidasa
building it is necessary to use the respiratoryesysprotec-
tive equipment [5]. Grain transport on public roads be
done only if the sides of the trailer are securgairest acci-
dental opening and after covering the grain witargaulin
or cloth, which prevents the seeds from spillinglevheing
transported. The proper condition of the brakingtem of
trailers is of the utmost importance, the lack cdkes on
the trailer leads to an intense push by the tratrtiler at
braking [5, 6].

Figure 4 shows a percentage distribution of act&lef
transportation during harvesting work. Based on the
search, 37% farmers were hit or crushed by maseaat
31% them were stuck by falling objects. The leastent-
age of accidents concerned: fallings down and oaerkhe
musculoskeletal system.

12%
M Being struck by falling

objects

Being hit or crushed by
materials

M Fallingdown

m Qverlozd the
musculoskeletal system

20%

Source: own study
Fig. 4. Percentage distribution of accidents inrsgort
during harvesting work
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the above reasons, while loading the straw, iteisessary
to exercise caution and use ladders enabling sadeedit
from the loaded trailer. Each start of the tractanovement
should be signal.

Large bales are loaded on special trailers wighue of
mobile loaders or loaders mounted on tractors. \igrk
near such loads is hazardous because there ik aofris
crushing the worker by the bale. Straw loading wath
loader carries the risk of the loader falling odere to the
loss of balance while raising the load too high I®)].
Moreover the risk of contact of the loader boomhvabsta-
cles increases. It can be particularly dangerousmwihe
boom accidently meets the power lines. It must fsured
that during the loading and unloading work the aagbf
the vehicle is switched off, and if transport vééscare set
on a hill, they should be secured from sliding dq4éin

Transport of straw on a public road carries a 0§k
bales falling onto the road, which could causeaffitr haz-
ard. It is therefore appropriate to secure the.lGd@ nega-
tive habit observed in the transport of straw ldrg pas-
sengers on a loaded trailer. Apart from the riskhef peo-
ple falling down from the height, the passengers ex-
posed to being hit by the objects in the road (ergnches
of trees). It should be noticed that the highlydiea trailers
are less stable, and the transported straw caly eslisie
off. When driving, avoid situations which cause tbes of
aggregate stability [3]. The maximum height of @arg
transported by an agricultural trailer is 4 metensd the
maximum width - 2.5 meters. A convenient way totech
bales from falling out of the trailer is to use sip¢ belts
preventing movement [5, 6].

6. Summary

In the described activities related to the coitecof ce-
reals the main threat, which is directly relatedte use of
machines is catching and pulling the worker by mguvi
parts because most machines have a powerful dysters
with a large amount of gears that can be a sourcapture.
Analyzing the described cases, a conclusion magraan
that accidents involving machinery are generallyseal by
two reasons:

» poor condition of the machine (no guards on moving
parts, worn tires and defective lighting, faultytiarlated
telescopic shafts),

> workers’ inappropriate behavior in contact with ma-
chines: technical troubleshooting (removal of blagkma-
terial) and adjustments performed without switchirfigthe
machine drive.

The most common defects of agricultural machinery
based on the research are mainly lack of proteciers,
lack of lighting and worn tires. However, negatighe-
nomenon during transport are harvesting vibratiow a
overload the musculoskeletal system. In many cases
terms of lack of caution and awareness agricultonathin-
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ery mentioned falls from height, which often cauggdry.
High level of security in harvesting could be acki@ only
by raising the awareness of farmers to normal djperand
modernization of the available machines.
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