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PECOFESSIONAL HAZARD OF THE OPEEATION
CF SELECTECTED FORESTEY MACHINES
AND WAYS OF ITS PEEVENTION

Jozef Kowal ceule, Kaina Bednarg

Famlty of Producton Engineenng, Univess ity of Life Sciences m Lublhin

Summary. An analysis was made of some hazards nomolved in the woek of an operator of selected fores by
machines (harvester Valimet produced m 2007, forerarder Vabmet 2402 produced i 007 and tractor Setor
7211 produced in 1983) & well as of the ways of corrtralling the risks. The messwement of hannfil for the
operator’s health physical factors (vibraton and nose) showed that the acceptable noems wer exoeaded oxly
by the Zetor tractor. The paper also presened the evahiation of the fomwsty mackine’s operator’s professicnal
hazawd cansed by biological and other factors.
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INTRODUOCTION

In recent years both in the Enropean and Polish forestrya rapid growth has been observed in
the mechanization of wood cbtainree nt, rmainlydue to the introdue ion of rodti-fanctional mackine s
[Kusiak 2007, Swiecicki 2004, Sokulski 200%a k] Despite the fact that the use of machines for the
cutting and picking-up of wood has been wersy controversial, the economic effect of their application
has undeniably been highly satisfactory [Bredzko 2008].

Wood obtainmment iz a very diffieult and hazardons aspect of forestry. Its character, difficult
working conditions as well as lack of caution and the offence of work safety regulations by both
the emplovers and eraplove es result in frequent accidents. [Opielifiski 2008, 5 okulski 2009].

Oiperators of forestrrnachines, conscions of hazards ivvobred in their work, shonld perform it
in a gafe wayand obeerve their e mplovers” egulations and the laboar law. Thety shoadd alao realize
that work protection clothing and shoes as well as the ndiddual protection means are an important
element of their occupation.

The protection of the machire operators” healthis their e mplover’s duty; the corapliance with
which will result in safer working conditions as well as lower statistics of proffesional diseases
and other illnesses, and thus will positively influence work guality and efficiency [Ceyll 2007,
Wawrzyraak 2007, Ople lifiskd 200%].

The research aimed at the recogniion of hazards iwobred in the work of an operator of
selected forestry machines during the cufting and picking-up of wood as well as the presentation
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of somwe preventrve rneasures. The professional hamavd of the work of & forestry mwachine ope rator
was aleo evaluated.

MATERIAL AWD METHODS

Lin analyels was made of hazards irvolved in the operation of the following machines: har
vester Valmet 901 .3 produced m 2007, forearder Valmet 2402 produced 102007 and tractor Zetor
7211 produced in 1983,

Harve ster Valtnet 201 3 (Phot 1) 12 & roulti-operational machine for thinvane. The to corgter
programrning the cut-down trees are sivanltane onsly trimined and chopped to the proper length, Its
cabin iz 18% higher and @%% wider than in the previous rmodels.

The seat rotates 1807, The intesrated construction of cabin and crane, typical for the Valmet
harvester, e neares an e fficient sight range forits operator. The possiility of raonitor settings regula-
tion irapeoves the ssrvice comdfort [Brzdzko 2003, Sokulski 20024].

Forwarder Valinet 2402 (Fhot. 2) iz a machkine for wood transport equipped with a six cylin-
der intemal-corabustion engine with trhocharger. & purap and hydvostatic engine were applied for
dite transfer The geathox has too gears: for fleld nm and traneport nar with discornnectable dive
axle. The geatbox is operated by means of the electro-hydraulic systern. The machine is fitted with
a double-circuit braking systern. The main brake 15 coraposed of four maltiple dise brakes on the
front and rear axle. The hand brake is a switchbrake with electro-herdranlic steering. The drtving
direction iz changed by tuming the joint. The machine has got two parallel steering symtems 1 e
the field systern and the steering wheel. The cabine is equipped with protection systerns in case of!
turming upside -dowr, falling objects, ohjects rrading the cabin. It is spacious, withbiz windowe-
paties. The rear pene and the side-rear panes are made of profection glass. The cabin is e quipped
with the heating-cooling syster. It is profected azainst nolse — to mindmize noise and wibration
There are three safefyexite: the door, the roof hatchoray and the right dde window. The safety exits
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in nomral conditions canmot be open frowm the outside a0 in the conditions of incressed rsk their
blockades should be released [Bredzho 2008, Sokulski 2008k] .

W =

Phot. 2. Fopwrarday Walivet 240 2

The tractor Zetor 7211 (Phot. 3) is a raachine for a warety of tasks in agriculture as well as
in agricultural and forestry transport. It has a four-cylinder internal-corbustion engine cooled with
liguid, The tractor hasgot a power steering wheel comvertible to fowr positions and a geathox with
five gears and reductor It is also fitted with hyadraulic dise brakes meluding two pedals and auto-
matic pressure adjustrne nt acting on the rear wheels. Prenmatic brakes are nsed to brake trailersor
sernitrailers. The capmeity of the lift iz 1700 kg without an extra aneilisvy actnator. The cabin of the
tractor cabin iz safe and fitted with noise-proof material. Its door and windows are glass-panelled
and the windscreen iz fitted with a roller blind.

Fhot. 3. Tractor Zetor 7211
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The achieverment of the research aim required the measurements of the health-irmpairing
phsical factors on the work stand of an operator of the tested fore stry rmackines as well as anas-
segarnent of professional hazard corvected with other hatmaful factors.

The measureretts of the physical factors (noise and wibration) was performed by the “Grops
Interlis” — covil law partne rship —at the Laboratory of Workplace Erviroronental Research in Kalisz.
Draring the tests the operator of the machine was performning the activities cormec ted with its opera-
ton. The results of raeaswrerments were expressed as multiple WEEL (Workplace Erndrorraental
Exposure Levels). The professional hazard on the stand of fore sty rnac hines operator was assessed
on the basis of FI 12002 on the three-stage scale (Tab 1)

Table 1. Assessrment of proféssional hazad

- Seventy of corpequences
Frch hility Tow Tled Tizh
Hat very probahle lovar lorar mednnm
Prahable Levar mednnm high
Wery proh able mednm bigh high

Lt the assessment of professional hazard according to Table 1 the severity of hareaful conse-
guences of dangers and the probability of their ocomrence can be described in the following wasr

- consecuene es of low severity are those tjuries and diseases whichdo not cause long- lasting
ailinents or absence at work. Thevcause teraporary deterioration of health condiion e.g. not wery
serions bruses or wounds, eve indtation, light poisoring, headaches etc.

- consequences of medinrm seve ity are those injuries and diseases which cause light bt long-
lagting or recwrrent ailments and irneolwve short periods of dbsence. They are e g, injuries, second
grade brms on a smwall bodsy area, skin allewsies, simple fracture s, syndroms of the ranscular- hone
syster’s overload { ez, mflarmation of tendon).

- congeguences of high seve ity ave those injuries and diseases which canse severe, permarent
ailments andior death. Thew are e.g. third degree brns, second degree bums on a lavge hody ares,
arnptations, complicated frachires with following disfiunetior, cancer diseases, toxic damage to
internal organs or the neurological syetern due to exposure to chernical factors, vibration syndroroe,
professional hearing impairment, asthroa, cataract efe.

- hazard consequence s of low probabilityare those which should not appear during the whole
work period of a ghven worker

- prohahle hazard consequences are those which can ocour not more fre quently than only a
fewr times during the whole work period of a goeen worker

- highlyyrobable hazard consecuence s are those which can frequently oceur during the whole
work period of a given worker .

Lt those factors for which the WEEL was deterrnined the hazard wasz assessedas high when-
evet the parametr characterizing the worker's sk exceeded the WEELwalue. Howewer, when the
pararety characterizing the worker’s risk was below half of the WEEL walue, professional hazard
was estimated as low

RESULTE OF RESEARCH

Table 2 preseuts the idertified hazavds on the stand of forestry mackine operator, their canses,
probable results as well as possible preventtve measires.
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Table 2. [denbfication of hazards at the workplace of foresty mackhine operator

Eard of haward Feasons Prohable comsequences Prevertve meanires
Slipping, filling down | T2E shippery sux Frarhue of a Liwb, Attertion of the worker,
at the same level face in the foest, had sprains, brises proper shoes

abwosphenc conditions :
Mlos t commremby the
Cuts. stibhi Sharpblades | toals, wionrd s of hards and A tertion of the wodcer,
b, sl e branches arme, more seldorm off individual protecton
fare and other bod v parts
ok Eepatving of a tactor, Frachues, cushing, dis- A ttertion,
mashing Rlling of a tree dility death cheying the rules
Falling dmvarn cato Gethng imbo the cabin, R A tterhion, proper shoas
loarer level wotking on s bpes Fractues, disahility
A tertion,
. Iniving on pablic Fraciiws, disdility cheyirg traffic nales,
Feead ancidert wads ad in the frvest | death soed techuical condic
tion of the hactor
Wk in the cabinof Mental hradness, bove- .
] ; ! Eest ndervals, perfomm
Mlenotosrny of wodk E machire, wrorlans dc\cm, lack of copventra are of diffarentt tasks
Te hon
Obeing the stand ards of
Chrethn rering of the Warn al transport [hseases of the motor weight-lifthng, proper
miotor system watks system poshire during the
Lif
Cperating the macline Diriving parperndimlarly
Chrerhirmmng of the ot raazh sarfaces, Wonds, frarhares, to comboars, oheying
machire slopes and other TIFMeTals INHes trathe nales, good
chis tacles choioe of gear
Monotonoys worl, Whascle and bome aches, E::t uﬁetr;z]s; clf:a.t]fmg
Physical ovedoad forred wodk position, disexses of the motor E’;sl; ataor o
wpettve movements system v\‘irllfmsttu::m 2
Gererally affechns Tramsport and frresty Diseases of the alimnen- Excronue seat, rest
necharucal vibrations wiotks mside amackive | fry and motor sy tems intervals
. Worldne engine and L Hoise-proof cabin,
Howe machine Heanng mnpainment eaphizs
o Virking in differsnt | Heatstroke, fuinting, Proper clothing, drinks,
Mlicmclimmate climatie conditio s, Fimsthite heated cdirs or an-
oo i colds, fiosthi comdifior
Wounds, borelicsis, .
Binlogical factors Dogs, wasps, ticks e, | tick-home mermngoen- AHE - ﬁmll’ cloth-
cephalitis ete. T, VA eI

Table 3 presents results of meamre ments of physical factors havrnfil for the operator’s health
ag well as their inte rpretation.
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Table 3. Results of meammements of vibrahons and noase at the workplace of an operator

of the tested fomesty mackines

Hame of the plorsical factor
Specification -
Gererally affechng vibratiomns Hesse
Hurvestey | Fovwarder | Traktor | Harvester | Forerarder | Traktor
arme of machine Walimat Walmet Zetor Valmet Valmmet Zetor
a1 = 2402 7211 QoL5 2402 7211
Locording to the procedure GE-INTY )
Meted of meamiemert EE5ed 1 FH-E01307
Diily expose, ms-2 0,526 | 0,459 | 1,50 -
Exposure leve]l-LEx Fh
The i FR g =N a0
level AL A, max, dB
The peak sonrd level C— 25,1 85,2 17
Li-, pesk 1279 10,2 1120
0,54 0.5 1,85 0,03 011 rult 50
Interpretion of rem 1ts nulhpk nulbple nultple nulhpk e ‘.TEL: nultple
YEEL WVEEL WEEL YEEL F VEEL
Hazad estirmation medmm mednnn high Lovar lovar high

Table 3 has shown that high hazard irvolving the exceeding of acceptable standards of wibra-
tion and noise occurs onlyat the workplace of the Tractor Zetor 7211 operator. At that workplace
the eraployer should introduce protectrve measares which would eliminate the existing hazard.

Table 4 presents the asze ssrnent of professional hazavd ixsobing the biological factors [Dut-

kigwicz et.al. 2007].

Table 4. Assessment of an operator’s professional hazamd irvolane biological factos

Estmation of profes sional hasard
Find of ha=aid Seventyof -
p— Faohability Ha=ad Lomeptability
leel
quences

Parasites of'the 2nd hamad zrade
[Babosia Svergens, Babesia miovati mednm | notvery prohable lowar L
Towopiasg grmidi)

Furngiofthe 2nd hazawd zrade (Fae )

momsia pava vy Pova Fronosia medim | notvery pechable lowar D
pava v Crescend, scedosporiien

A spErTReN)

Funa of the 3 hazawd zrade [(Clads- wh ot hle medmm D
phalophora hargana) hie very prek
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Barteria of the 2nd hazard grade [ Baei-
hw taringeisis, Bovwelia bureda @,
Borpelia spp., Elvlicha spp., Frawisella
hdarensis p B Reokattsia spp.)

mednm not very prohable Lowar D

Bacteria of the Srd hazand zrade [ Cox- ) )
lella buwweni Brucela sals, Francisella high not very probable mednum D
pr 4

Vimses of the 21d hamad zrade (Hiras medizm 1ot very prohahls - o
Aindks)

Vimses of the 31 hazard srade (virus af
the cergral Puvopean fok-bone mersn- high motveryprchable | mediom o
eoercephalits wrus of valtes, wirus gf
it fever)

Lug Table 4 has showr, only in the case of fungl, bacteria and wimse s of the 3rd group was the
forestry mackines operator’s professional hazard estitnated as the mediorm one. Table 5 presents the
estimation of the operator’s professional hazard irmokang other kinds of danger.

Tahle 5. Assessment of an operator’s professional hazar] nrolving other dangers

Estirmation of professional hazad
Fird of hazard -
Severity of Prchahibis b Hamad | 4 ocontdhility
COTERqUees level

Slipping, falling down at the mednun not very probable lorar D
sarre lavel

Falling doarn onto a loarer level Lowar not very probable Lorar D
Cuts, stdbings lowar 1ot very probable lowar D
Crishing mednm not very probable loar D
Finad aceident mednm not very probable Tovar D
Monotoury of wodk mednun nat very probable lowar D
Chrertad ervne of the motor mednun not very probable lorar D
systern

Chrertirrnng of the mackuve mednun not very probable Torar D
Physical ovedoad mednnm 1ot very probable lowar D
Mhicmclimate mednm not very probable Lorar D

The operator’s professional hazard rveolving the dangers specified in Table 5 was estimated
a8 low on the 3-grade scale.
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CONCLUSIONE

The measurerrents of the physical factors harnfil for the operator’s healfh, ie. noise and
togchardcal vibrations during the operating of the tested forestry machines, showed that only the
Tractor Zetor 7211 produced in 1923 did not fulfill the acceptable standards so the conclusion is
it showld not be wsed for forestyr transport. The other tested roachines, in the investizated respect,
were proved safe for their operator’s health,

The operator s health and fitness can also be affected by other factors such as:

- monotonny (recwrrent charakter) of the perfornmed tasks and working activities,

- the forced antomation of work rose ents,

- long-lasting actiity of practically alwaye the sarne muascle groupe,

- long-lasting exposure to hanaful wicroclimac tic conditions in the cabin,

- mental stress,

- loneliness at work.

Work monotornney as well as overload of the ruscularskeletal systern has a negative inflo-
ence on the worker’s health and the performance of his tasks. The forestry maching’s operator is
especially confronted with long hours of work in the forced, excesstvely bowed sitting position.
For the most part of his daily shift he has to perform the recwrrent moveements of his hands, armes
avd head. He iz affected by confirmons vibrations and shocks. He cannot afford esen the shortest
moment of distraction  [Zawieski 1999].

In the conditions of monotorry the inderest in the perforraed work and its results drops, an
increase of initability or sleepiness follows and the mental syrnptorns are accormparied by a range
of phisiological reactions sach as: lower oxygen consuraption, slower heart artion, decrease in the
bodsy feraperature and blood pressure [Fonarska 2003].

Prevention of the health deterioration in the operators of reachines recuives rmultiple actions.
The measures should be undertaken in the technological, hurnane and organizational aspects. An
efficient way of improving the operator’s working conditions is the rotation of workstands which
cati reduce the hardshipe of the sedentary and monotonous worl &nother possihle wayr iz o provide
more rest intervals during which the worker should do some short gyranastics.

Lnother negative aspect of the forestry rac hine operator s job is the unasoidable exposare to
acbverse e teorological factors (cold, darap). The harrful factors combine their regative indie nce,
which results in nurmeorous diseases of the ranscular-skeletal systern [Sawieski 1999, Gropeifiski
20097,

Lun rnportant role in the safe work of the operator is played by the work safety training which
makes the workers aware of the dangers ivoked in the chtairenent of wood. Eopually tmportant
are the measurernents of adverse factors at the workstands as well as regular prophydactic medical
exarminations [Faczkowskl 2005].

Linother inportant presenttve meamre in the profection of the worker’s he alth and life iz the
use of indrvidual protection means, the proper clothing and working shoes adjusted to the atroo-
sphieric conditions. In the recent years there hasbeen an increase in the nurber of borreliosis cases
arnong the operators of forestry machine s, Borreliosis hasbeen classified as an occupational disease.
Lt present there are no medical means for its prevvention. The only possible precantion against icks
iz proper work clothing and the use of anti-arachrdd repellents. Cm retwn frorm the tick-infested
area the skin on the whole bodsy should be carefully examined and the found parasites irmmediately
rernoved. The shorer tick’s stawin the skir, the srmaller the risk of infectionis. [Wawrzyriak 2007].
Linother hazard is ick-home menimgoe noephalitis, which canbe presented, howeser, by prior vac-
cination [Telifiska 2009, Thedl 2007].
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Ivlarmal travsport works are also a problern which contributes to the roseularskeletal sys-
temm’s diseases. Some areas ate unavailable for the skidding rackines. Some elements have to be
rnanually carried to the spot where thevean be collected. The best war to perforin such tasks ishy
using special wood grabs [Sterapeki 2010].
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ANALIZA ZASROZEN I SPOSCBOW FREZECTWD ZIAL ANLA IM
PRZY OBRLUDZE WYBRANYCH MASZYN LESNYCH

Stresrezenie, Preeproar ad mre analize zamcdenina jakie narasomy jest operator wih maneh massyn lesroech (har
vwrastera Valmet 901 .35, forerardera Valmet 3402 1 cigprika Zetor 72110 otz podano sposch v prezecrard=iatania
tym sagosermor Ponnary s shodlrarye hidla sdioenda opetatora cgyrrpik oar fizyemehi drgani hatama 1 anrkazaly,
22 tkowr preypalln mgmka Zetor 7211 mstaby precloocmne dopszezalne nomy. Preedstasrionn rdarmmes
ocere rvevka zavodosrezo operatora mewezledu na czyrwnld biclogicene 1 inre 1odzap =agrosen.

Showa uczowe: maszyiy leine, opetator, drgara, halss, cxpmuld biologic=e, wyeyvkao sasrodowe



