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Ergonomics

» Ergonomics (or human factors) is the scientific
discipline concerned with the understanding of
Interactions among humans and other elements of a
system, and the profession that applies theory,
principles, data and methods to design in order to
optimize human well-being and overall system
performance.

* (International Ergonomics Association, 2000)

ISO 26800:2011 - Ergonomics -- General
approach, principles and concepts




The basic requirements for an ergonomics-oriented
design process

» Ergonomics shall be considered early and continuously
within the design process.

* Ergonomics criteria shall be established for the design

« Conceptual and detailed designs shall take account of
these ergonomics criteria

* Workers or users, or potential workers or users, as
appropriate, shall be involved in the process

- Evaluation shall be carried out and the necessary
adjustments and corrections made

» The design process shall have sufficient flexibility to allow
. for iteration of the design solution.

ISO 26800:2011 Ergonomics — General approach, principles and



Parts of body at risk

 Low back  Shoulder
* Neck | - Upperarm |
« Shoulder . Eorearm
 Elbow . Wrist
e Hand . Hand
« Knee
 Ankle
 Eye
 Neck
e Shoulder
« Hip




Does your work involve tiring or painful positions?

15.4%  19.5% 23.6% 27.6% 31.7%

European Working Conditions Survey 2015 (Q24a) EWCS 2015




Does your work involve repetitive hand or arm
movements?

280 34.5% 39.2% 43.9% 48.6%

European Working Conditions Survey 2015 (Q24e) EWCS 2015



Human tissues

Nutrition Adaptation Regeneration
Muscles Blood vessels, excellent | Fast Good
Tendon Diffusion, good Moderate Moderate
Cartilage | Diffusion, poor Slow Hardly
Bone Blood vessels, good Very slow Good




Physical risk factors

» Repetition

* Force

« Posture

Vibration
Combination of factors

Cumulative damage POSTURE




Results of the review of existing methods

- 150 + different tools and a wide range of studies on the tools

« classifications and rating of tools

the purpose (from screening to detailed analysis),

validity (level), usability,

advantages / disadvantages, popularity (among professional),
instrumentation (paper-pencil, web, xIs, CAD etc.),

training requirements (up to certification),

legislation / standardisation history (is it obligatory or recommended by
law or OSH inspectorate),

translation diversity (in how many language is available),
result type (qualitative — semi-quantitative — quantitative),
body part (given part to full body), application field (industry),
hosting institution (where was developed),

i for how long.has it suivived



Evolution of Ergonomic Risk Assessment Tools

Expert systems |

CAD systems

IT implemented

tools

tools

Paper - pencil

Leading edge research utilise advanced IT

solutions like motion capture technology, 3D
Imaging, mobile / portable / wearable devices,
virtual reality, telepresence. These

| opportunities seem not only to produce new

tools for the application of our extending
knowledge but will create a new paradigm
allowing a rethink of the prediction of the risk of

WMSD.

With the improvement of CAD systems the

workplace and human modelling become
inevitable part of the design process, and the

| advanced biomechanical models and detailed

anthropometric database provides designers and
experts the possibility of the most detailed

ergonomic evaluation.

. With the use of standard IT applications these
| methods reborn on the web or as spread sheets

or automatic / working documents with more

sophisticated counting.

First the ergonomic risk assessment tools were
| implemented as paper-pencil check lists or

evaluation forms with simple computing, tables

and human figures.
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Production and use of machinery

2006/42/EC
DIRECTIVE OF THE
EUROPEAN
PARLIAMENT AND
OF THE COUNCIL
of 17 May 2006 on

machinery,

and amending
Directive 95/16/EC

2009/104/EC DIRECTIVE
OF THE EUROPEAN
PARLIAMENT AND OF
THE COUNCIL of 16
September 2009 concerning
the minimum safety and
health requirements for the

use of work
equipment

by workers at work




Ergonomic factors in machine design
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Guide to application of the Machinery Directive 2006/42/EC (2nd edition)




Access design
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Determination of main work posture

Workstation
Type of wark 7
Work within arm reach Work over a large horizontal
_ andfor vertical area or work
Force demands 7 - - with bulky objects @
Manual Handling ?
Low force demands High force demands
handling light objects handling heavy objects #
Clearance
far IEQE 7 Sufficient space Insufficiant space
for legs for lags?d
Special working
conditions 7
Special requirements
for working height
i |
Main Work ——
Posture Sitting Raised sitting fuli;ﬂ'r”t“ with Standing
(see clause 6) (see clause 7) (see clause 8) (see clause 9)

I
Safety of machinery. Anthropometric requirements for the design of workstations at

machinery (ISO 14738:2002, including Cor 1:2003 and Cor 2:2005)




Ergonomic factors in the standards

: EN 574
Anthropometrics v Human body measurements

EN 1005-4
Evaluation of working postures and
movements in relation to machinery

Postures
and EN 1005-2

movements v Manual handling of machinery and

component parts of machinery

EN 1005-3
Recommended force limits
for machinery operation
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Requirements

- Easy usability for identification of ergonomic hazard,
risks.

* The results have to be quntified or showed in green,
yellow, or red.

* The terms of use has to be clear.

- Has to be legislation based, not only international
experienced based.

- Has to cover a wide risk of WMSD.

 Fit the competency of user (not require special trainings).
 Fit the way of use (not require special tools).
gCompatibility




Requirements set in the standard

- EN 1005 standard
= satisfies the demands by law

= accumulated knowledge of human physical
performance factors are taken into account

- Although the application of the EN 1005 standard
series Is required only at risk analysis, it is useful to
use them on existing equipment and activities as




Risk factors in EN 1005

Mentioned: to be considered, but no details

» Risk factors with reference to other standards, or with the
statement that attention needed in this regard

« Evaluated factor: desired value set

» Risk factors with a recommended or required value or the
expected state given,

» Evaluated in detail: with constant

» Factors evaluated in detail in the standard, which several times
also includes a multiplier factor




The application

- As a part of health and safety risk assessment,
- During installation,
« During ergonomic review,

» Screening of ergonomic situations (example:
accidents),

* |n occupational and health studies

+ Scope vs depth, time and competency




Composite Ergonomics Risk Assessment
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wMSDs still persists




Interpretation of the standard requirements +

*  The method according to EN 1005 series of standards for appropriate
assessment of the elements, namely:
= manual handling,
= force limits for machinery operation,
= working postures and movements,

= repetitive handling at high frequency

However the application of the EN 1005 standard series only required at
risk analysis, it is useful to use them on existing equipment and activities as

well.
« EN 1005 standard

= satisfies the demands by law,
= accumulated knowledge of human physical performance factors taken
into account




The Composite Ergonomic Risk Assessment

= A paper-pencil method which is easy to use for
anyone after some practice, and which gives a simple
evaluation after a separate determination of the
different ergonomic risks.

= A workbook which allows detailed assessments and
provide risk levels in borderline cases, according to
the standard methods given a detailed evaluation,
which method occupational safety and health
professionals can use after a few days training.

= An imaging-based method, which is based on
observations of real activity.




The Composite Ergonomic Risk Assessment

« The method according to EN 1005 series of standards for
appropriate assessment of the elements, namely:

= posture,

= manual handling,

= effort,

= repetitive movements,
* Plus

= Subjective discomfort,

= Workplace history,

* Improvement ideas
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A model of the health risks associated with
postures and movements

« Health risk
« Static posture

e Movement low
frequency

Movement high -
frequency

Evaluation of working postures and movements in relation to machinery
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npw pabote TpebyroTca dU3MUECKne
YCUAWA, UCKAKOUYEHME - NOLBEM W
ONYyCKaHWe rpysos.

C-QA KomnsekecHasa oueHKa OueHKa pU3NYECKUX YCUNUIA
= IProHOMUYECKNX PUCKOB 370T pasgen gonxeH 6biTh 3aN0NHeH, ecau

MNpepycnosua:
[ ] NpogonkutensHocTb paboTbl HE NpeBbIWaeT 8 Yacos. Ecnm kakoe-nubo ycnosue
I:] MpoaoNHUTENBHOCTD HAarpy3KM He NpesBbIWaeT 3 CeKyHA. ' HE Bbinon HEeHo, .
(] He 6onee 2 ycunnu / MUH. cnenyeT MCNONb30BaATb
[ ] ABuenua yacTeir Tena, CBA3AHHbIX C yCUAMEM, NAaBHbIE Apyron metoa

» Ecnu Bce npeaBapuTesibHble YCI0BUA BbINOHEHbDI, Bbl MOXKeTe BblbpaTb Cay4ai no
TUNY M HAaNPaBAEHUIO CUbl U OLEHUTb BEANYUHY YCUAUA B HbIOTOHAX.
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Recomended force limit values in machine handling

(push, pull, pedal)

—_— * * *
FBr_FB mv mf md

F; biggest isometric force (population);

m,, velocity multiplier (jerk);

m, repetition multiplier (operation incidence & duration)

m, duration multiplier (shift).




CERN Komnnexcnan ouena
s aproHomMECKMX PUCKOR Ouenka pUcKoB

e ) e o c-? a KomnneKkcHas OLEHKa p\,"-IHOi;I norpy3KM/paarpy3KM
. ° - = IProHOMHUYeCKMUX pUCKOB OueHKa HeobXxognma npu nogbéme nu

onyckannu rpysos 6onee 3 Kr.

[py3, nogHUMaeMblid OAHUM paboumm, NpesbiwaeT 25 Kr, uau 50 Kr npu Nogbeme BABOEM.
OAWH B3pOCAbIi NepemeLLaeTca Apyrim B3pocabim 6e3 nogaepKu. (Hanpumep, B Med.yupeasHum)

(] Noabem unn onyckaHme NPOMCXOAUT PEryNAPHO HAZA BLICOTOM N1EY3, Eeny BbINOAHEHO XOTA 6bl .j
OAHO ycnosue:

e [ <=5 71 W
e Mpeaycnoewma:

[ Hora ne CKOJ/Ib3UT, MO HE CKONb3KMWA.
[_] ropusonTansHoe nepemetlenme He npesbiaeT 2 METPOB. | ] Bo Bpems nogwema He TpeByeTcA HMKaKMxX

[ ] PydHas norpyska/pasrpyska BbinonHACTCA cToA 6e3 [pYruxX onepaumii.
NpPenATcTBUNA. [ ] Het skeTpemanbHbix NOroAHbIX YCAGBMIA.
Mogbem ocyLEeCTBAAETCA TOABKO OAHUM YENOBEKOM, [ PaBounit BbinoAHsET NOAHATHE ABYMSA
MCNONb3YA TONbKO MbILIEYHYIO CHAY. PYKamu, 3axBaTbiBas 06bEKT CUMMETPHUHHO.
HeT BbICTPbIX ABUMKEHMIA, PbIBKOB MM OCTAHOBOK. Cnocob nogbema NpasuaeH, T.e. Ty0BULLE B
MepemeLeHHbIi OBbEKT 3axBaueH L0/KHbIM 0Bpasom. (] BEPTUKANLHOM MONOKEHWM, HE CKIOHEHO
MepemeLieHHbI OBBEKT He CAMULIKOM XONOAHBIA MAK He HaBoK.
CNWLIKOM FOPAYMIA U HE 3arpA3HEHHbINA. [ ] Manepa nogbema npaeunbHa, pabouuii

YAEp:KUBaET rpy3 y Tena.

==) Ecnu KaKoe-n160 ycnosue HE BbINONHEHO, CheayeT UCNONb30BaTh APYroi MeTos.
=) [Ipy COBNIOAEHUM BCEX YCAOBMIA NPOAOMKANITE.

eNbHbIl Bec

Bec He npesblwaet 10,5 Kr.

BepTukanbHoe nepemelleHmne < 25 ¢M, BbINONHAETCA mMexay BblcoTamu Beapa u nneva.
YacToTa noavémos He Bonee 1 pasa B 5 MUHYT.

Ouensa puckos
PyuHOI norpya/pasIPYHH

Bec He npeBblwaeT 9 Kr.
BepTHKanbHOE NepemelleHre BbINMONHACTCA MeXay BbicoTamu 6egpa n nnevya.
YacToTa nogbémos He 6onee 1 pasa B 5 MUHYT.

3. NpeaenbHoe BepTMKanbHOE nNepemeLyeHne 2.
Bec He npesblwaeT 4,5 Kr.
BepTuKanbHOe nepemelleHue ¢/Ha cToA, B Npeaenax 10 cm oT BbICOTbI Nyieva.
YactoTa nogbvémos He 6onee 1 pasa B 5 MUHYT.

~
1. I'IEA

2, nEneanoe BEpPTMKanbHoe nepemeuyeHue 1,
~

CE3A Komnnexcian ouenka
| pckos

Mpeaycnomun:
) pas

BepTVIKaJ'IbHOE nepemeueHune < 25 CM, BbINO/IHACTCA MeX Ay BbICOTaMK ﬁe,qpa W nae4ya.

-
4. NpepaenvHan vactoTa 1.

Bec He npesblwaeT 4,5 Kr.

YactoTa nogbémos He Bonee 5 B MUHYTY.
\

5. MNpeaenbHan vacrota 2.
Bec He npesbiwaeT 7,5 Kr.
BepTuKanbHOE NepemelLeHve ¢/Ha cTon, B npeaenax 10 cm oT BbICOTLI Naeva.
YacToTa nogbémos He Gonee 2,5 B MUHYTY.

s

Bo BCcex UHbIX Cay4vanx HeobxoAMMO UCNONb30BaTbL ,u,pyroﬁ mMmeTon
\.

KomnieKkcHan oueHKa 3proHOMHUYECKMX PUCKOB, JlucT 4/7, OBbyackuia YHueepeuter



OueHKa puckos

c-? a KomnneKcHan oueHKa PYYHOM NOTpPy3KN/pasrpysku
= QDFOHOMMq eCKUX DMCHOB OueHKa Heobxoauma Npu nogbvéme Uau

OnyCcKaHWu rpy3os 6onee 3 Kr.

OAUWH B3POCAbIA NepemMelaeTcs ApYrum B3pocabim 6e3 noaaepku. (Hanpumep, B Me.yuperrkaeHnn)

[ ] Noabem nan onyckaHne NPOMCXOAUT PErYNAPHO Haf BLICOTOW NIEYA.  Ecny BLINOAHEHO XOTA bl E{j
' OAHO ycnosue:

B [py3, nogHUMaembl OAHMM pabouynm, NpesblwaeT 25 Kr, uan 50 Kr npu Nnogbéme BABOEM.

MpepycnoBua:

D Hora He CKO/Ib3UT, NON HEe CKONb3KUM.
D opu30HTaNbHOE NepemMelleHre He NpesblliaeT 2 MeTPoB. D Bo BpemsA noabema He TpeByeTcA HUKaKMX

[ ] Py4Has norpyska/pasrpy3ska BbinonHAETCA CTOA 6e3 APYrux onepauui.
NPenATCTBUM. [ ] HeT akcTpemanbHbIX NOTOAHbBIX YCAOBHIA.
Moabem OCyLWEecTBAACTCA TONbKO OAHUM YENOBEKOM, Pab0oumil BLINOHAET NOAHATUE ABYMS
WCNO/Ib3YA TO/IBKO MBILWEYHYIO CUAY. pyKamm, 3axBaTbiBaa 06bEKT CUMMETPUYHO.
HeT BbICTpbIX ABMMKEHM, PbIBKOB MW OCTaHOBOK. Crocob NoAbema npasuneH, T.e. TYN0BULLE B
MepemelLeHHbI 0ObEKT 3axBaYeH A0MKHbIM 06pazom. L] BEPTMKANbHOM MONOMKEHWUM, HE CKIOHEHO
MepemeleHHbIN 0BbEKT HE CAULIKOM XONOAHbIA AW He HabOoK.
CIMLLKOM FOPAYUIA U He 3arpA3HEHHbIN. [ ] Manepa nogbema npasunsHa, pabounii

yAEpKUBAET rpy3 y Tena.

m=P Ecan kakoe-nm6o ycnosue HE BbiNnONHEHO, cneayeTt UCMoNb30BaTb APYrol meToa,
m=d [1pu cOBNOAEHUM BCEX YCIOBUIA NPOAONMKANTE.

¥

1. NMpepenbHbIN BEC
Bec He npesblwaeT 10,5 Kr.
BepTukanbHoe nepemelleHune < 25 cm, BbINOAHAETCA MeXAay BbicoTamu beapa v nneva.
D YacTtoTa nogbémos He 6onee 1 pasa B 5 MUHYT.



eNbHbIA BeC

Bec He npesblwaer 10,5 Kr.

BepTukanbHoe nepemelleHune < 25 cm, BbINONHAETCA MeXAY BbicOTamu Beapa v nneva.
YactoTta nogbémos He bonee 1 paza 8 5 MUHYT.

eNnbHoe BepTUKanbHoe nepemelyeHue 1.

Bec He npesblwaer 9 Kr.

BepTukanbHOE nepemelleHne BbINONHAGTCA MeXAy BbicoTamu begpa u naeva.
YactoTta nogbémos He 6onee 1 paza B 5 MUHYT.

J

eNlbHOe BepTUKaNbHOe nepemelyeHue 2.

Bec He npeBblwaer 4,5 Kr.

BepTukanbHoe nepemelleHune c/Ha cton, B npeaenax 10 cm OT BbICOTbI Naeva.
Yactota nogbémos He bonee 1 pa3a B 5 MUHYT.

enbHaA yacrota 1.

Bec He npesblwaeT 4,5 Kr.

BepTukanbHoe nepemelleHue < 25 cm, BbINONHAGTCA MeX Ay BbicoTamu beapa v nneva.
Yactota noabEmoB He bonee 5 B MUHYTY.

~
1. I'IEA
.
-
2. I'IEA
.
p
3. n@p
.
-
4., HEQ
\

s, MNpepaenbHana yacroTa 2.

Yactota noagbvémos He bonee 2,5 B MUHYTY.

Bec He npesblwaeT 7,5 Kr.

BepTukanbHoe nepemelleHue ¢/Ha cTon, B npeaenax 10 cm OT BbICOTbI Naeva.
.
-

Ecnu Bce Tpu ycnosua (1, ntoboe 13 2/3, nioboe n3 4/5) BbINONHEHbI @:]

Bo Bcex MHbIX cny4anx HEOﬁXO,ﬂ,HMO MCNONb30BaTb ,ﬂ,pVFOFI meTon
y




Manual handling

RWL=LCXHMXVMXDMXAMX FM X CM
T Load Weight L

Recommended Weight Limit g RWL

Part 2: Manual handling of machinery and component parts of machinery




Modified NIOSH rewised lifting equation

RWL_, =RW X HM xXxVM xDM xAM x FM x CM

RWL, : recommended weight
limit

RW: reference weight

HM: horizontal multiplier

VM: vertical multiplier

DM: distance multiplier
AM: assymetric multiplier
FM: frequency multiplier
CM: coupling multiplier




CE3A Komnnexcuan ouerica
=

T C-RA KomniekcHas oueHKa OueHka
' = 3ProOHOMMYECKMX PUCKOB NOBTOPAIOLMXCA ABUMKEHNI

OueHKa HeobXo4nma Npu HaAMYUK
NOBTOPAIOWMXCH ABUIKEHNI

Mpeaycnosua:
[[) PaboTa MOXKeT bbiTb 0XapaKTEPU30BaHa ONEPAUMOHHBIMM LIMKNAM.
AnnTenbHoCTb L1KANa: C. Ecnu kakoe-nunbo ycnosme
[] [BuxeHWs BepxHUX KOHEYHOCTEN BUAUMDI. » HE BbinonHeHo, cneayet
— CERA oo P [J AnutensHocTe paboyeit cmeHbl cocTaeiset 4-8 Yacos. WMCMONb30BATE APYOH METOA,

[J EcTb Kak MuHMMyM 3 nepepbiBa no 10 MUHYT 3a cMeHy.

# [pK BbINOAHEHWW BCEX YCNOBUI NPOAOKAWTE.
NeBas pyka ‘ MpaBas pyka
r ~
OcHOBHOI chyvait
[ - KonunuecTso onepaumii B uukne He bonee 20. 0
[J - AnuTenbHOCTb UMKNa cocTaBnaseT Bonee 30 cekyHA, O
] - 9KcTpemanbHble NO3bl OTCYTCTBYIOT. OJ
{J - AenkeHna naed - He 6onee 50% OT BpEMEHM LMKAE. d
- e« =L J - NpegenbHble ycnosms geicTeyioT He Bonee 25% 0T BpeMeHM LMKAa. d
C=3a AV A (J - PaBouee aeiicTeue TpebyeT AMLWb HE3HAYNTENBHOTO GUINYECKOTO YCUAMS. O
S ———— d
MNpeaenbHOe KONMYECTBO NOBTOPHbIX AEMCTBUI B MUHYTY
] - KonnyecTBo AeACTBUAIA MaKC. 28 B MUHYTY. O
] - SKcTpemanbHble No3bl OTCYTCTBYIOT. (ECTb 3KCTPEeMasbHbie No3bl.) [l
] - NpegensHble ycnosua aeicTyOT He 6onee 25% OT BpeMeHMW LMKAa. O
(] - Pabouee aeiicTeue TpebyeT NULb HE3HAYMTENLHOTO GUIMYECKOTO YCUANA. d
JKcTpemanbHas nosa
] - Konuyectso geicTBuid make. 12 B MUHYTY. 0
) h ] - AnuTtenbHOCTL UMKAa cocTanaeT 6onee 30 cekyHA, O
- CERA e, (] - EcTb 3KCTpEManbHbIe Nosbl. 0
(J - Aeurkenna nney - He 6onee 50% OT BPEMEHM LMKNA. d
] - NpegenbHbie ycnosua geiicTeyioT He Gonee 25% OT BpeMeHM LMKAA. O
(J - PaBouee aeiicTBrE TPEBYET NMILb HE3HAYUTENBHOTO GM3MYECKOTO YCHAMA. g
[Apyrue ycnoBua npeaenbHbl
] - KonuuectBo aeicTBUA MaKc. 12 B LMKne. O
[ - AnmTenbHocTb LmKkna coctasnaeT 6onee 30 cekyHA, O
[ - SKcTpemanbHble No3bl OTCYTCTBYIOT. U
- ABvKeHUA nney - He bonee 50% OT BpeMeHM LMKAA. U
- MpepenbHble YCNOBUA A@CTBYIOT Ha NPOTSXKEHWM 6onbluei YacTh umkna, 0
- Paboyee neiicTeue TpebyeT UL HE3HAYUTENILHOTO GU3NYECKOTO YCUANA. O
e paen oo — [ dusmaeckue ycunuma npeaenbHbl
o e (- Konuuectso AeitcTauii makc. 12 B Umkne. O
[)- AnuTenbHocTb UMKANa cocTaBaneT 6onee 30 cekyHA, O
[]- 3KcTpemanbHble No3bl OTCYTCTBYIOT. (ECTb 9KCTpeManbHble No3bl.) 0
[]- ABuKeHmA naed - He 6onee 50% OT BpeMeHH LMKNA. O
(- NpepensHble ycnosmus aeiicTeyioT He 6onee 25% OT BpeMeHW LUMKAa. d
(- PaBoune peiictenn TpebyioT ymepeHHbIX GUIMUECKMX YCUAUIA. [l

4

Ecnmn ycnosua B 1i06oM ciyyae BoINONHAIOTCA ANA NPaBOM PyKK

Ecnu yenoBua 8 N06OM Cy4ae BbINONHAIOTCA ANA NEBOH PyKRU

Ecawm Harpyska Ha r0byto U3 pyk Henpuemnema, HeoGXoAMMO MCNONb30BaATL APYTON METOM,.

KOMNAEKCHaA OUEHKa 3ProHOMWUYECKX PUCKOB, Jluct 5/7, OByacknii YHneepcutet



OueHKa

OueHKa Heobxoauma npu Haauumum
NOBTOPAIOWMUXCA ABUMKEHUN

C-QA KoMnieKCHas OLeHKa
= 3ProHOMUYECKUX PUCKOB NOBTOPAOLWMXCA ABUKEHNN

Mpeaycnosua:
(] PaboTta moKeT ObITb OXapaKTepM30BaHa ONepPauMOHHbIMM LLUKAAM.,
AdnutenbHOCTb UMKNA: \ \ C. Ecnu kakoe-nnbo ycnosue

D ﬂ.BHH{EHMH BEPXHWX HDHEHHOCTEH BMOMMBI. HE BbINONHEHO, cheayer
(] OnutenbHocTb paboueit cmeHbl coctaBnseT 4-8 4acos.
(] EcTb Kak MuHUMyM 3 nepepbiBa No 10 MUHYT 32 CMEHY.

* [Mpw BbINONHEHUM BCEX YCAOBUIA NPOLAOIKAUTE.

JleBas pyka ;

OcHoBHOM cnyyan
] - Konnuectso onepaumii B umMkne He bonee 20.
(] - AnuTenbHOCTE LMK cocTaBnaeT 6onee 30 ceKyHA,
(] - 9KCTpemanbHble No3bl OTCYTCTBYHOT.
(] - NeuxkeHuna nney - He 6onee 50% OT BpeMeHM LMKAa.
[ - NpepenbHble ycnosua aeiicTeyioT He 6onee 25% OT BpeMeHU LMKAA.
[J - PaBouee aeicTame TpebyeT NULb HE3HAUYUTENLHOTO GUUUECKOrO YCUAUA.

MNpeaenbHoe KOAUMYECTBO NOBTOPHbBIX 4ENCTBUA B MUHYTY
(] - KoanyecTBo AEUCTBUIA MaAKC. 28 B MUHYTY.
(] - KCcTpemanbHble No3bl OTCYTCTBYIOT. (ECTb 3KCTpemanbHble No3bl.)
[ - MpeaenbHbie ycnosua aencteytoT He Bonee 25% OT BpeMeHn LKA,
[J - Pabouee geiicTBue TpebyeT N1LLb HE3HAYMTENBHOTO GU3NMHECKOro YCUANA.

JKCTpemanbHan nosa
[ - KonnyecTBo AeMCTBUIN MaKc. 12 B MUHYTY.
[ - AanTenbHOCTb UMKAa cocTasaaeT 6onee 30 cekyHA,

MCNONb30BaAThH ,ﬂ,le’Dﬁ meToAa.

v

NMpaBaA pyka

00000y

UJOOO)

0]



JKCTpemanbHana no3a

[] - KoanvecTso geicTBUin MaKc. 12 B MUHYTY.

(] - AnuTenbHOCTb UmMKNa coctanset bonee 30 cekyHA.

[ ] - EcTb 3KCTpemanbHbie No3bl.

[] - AsmeHua nneu - He Bonee 50% OT BpeMeHU LMKAA.

[J - NpepenbHble ycnosus aelicTByIOT He 6onee 25% OT BpEMEHM LUKNA.

[J - PaBouee pelicTeue TpebyeT NULLb HE3HAYUTENLHOTO BU3UYECKOTO YCUAUA.

Eaaann

Apyrue ycnosua npeaenbHbl

(] - KonnyecTtBo gencTBMid makc. 12 B unkne.

(] - AnuTenbHoCTb UMKNA cocTaBnaeT 6onee 30 cekyHA,.

[] - SKcTpemanbHble NO3bl OTCYTCTBYHOT.

[J - iBukeHunA nney - He Gonee 50% OT BpEMEHM LMKNA.

[J - NpegenbHbie ycnoBua aeicTBYIOT Ha NPOTAMKEHWM 6ONbLLEI YacTH LMKAA.
- Pabouee geicrteue TpebyeT NLLb HE3HAYUTENBHOTO GU3UUYECKOTO YCUNUA.

UOO0Od

duUsnyeckme ycunma npegenbHbl

Konuyectso AeMCTBMW MaKc. 12 B UUKAe.

OnutenbHOCTb UMKNa cocTaBnsaeT bonee 30 cekyHA,
JKCTpemanbHble No3bl OTCYTCTBYHOT. (ECTb 3KCTpemanbHbie Nosbl.)
OsueHna nned - He 6onee 50% OT BpeMeHU LMKNa.

MNpenenbHble ycNnoBUA AeUCTBYIOT He 6onee 25% OT BpeMeHM UUKAa.
Pabouue geictena TpebyoT ymepeHHbIX GUINYECKUX YCUNUIA.

4

Ecnu ycnoeua B niobom cnyyae BoINOAHAKOTCA ANA NPaBOR PyKK G
G

D_
D_
D_
D_
[ ]-
[]-

LO0000

Ecnun ycnoeua B ntobom cnyyae BoINONHAKTCA ANA NEBOW PYKK

Ecnum Harpy3ka Ha nobyio U3 pyK Henpremnema, Heo6Xxo4MMo UCMONL30BaTh APYrorM METoA, Y

SR—
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Risk assessment of highly repetative tasks

NME

R —
MSD * * * * * *
T"C *C PG C* Cpy * G

Rusp: sk of work-related musculoskeletal disorder due to the repeptition
N\e: frequency of tasks (operations/minute)
T.: task duration (sec)
C.+: posture multiplier
C,: frequency multiplier
Cg: modifying factors multiplier
C.: force multiplier
Coy: lack of rest multiplier

C,y: working time multiplier




CERA Sorting

OSSZETETT ERGONOMIAI
KOCKAZATBECSLES

Kockazatbecslés valogatd
munkahelyre

Ezt az értékelést valogato tevékenység esetén ajanlott
elvégezni.

CeEUA
)

ADATOK patum: Testhelyzet (@ @
Munkahely . .
megnevezése OSSZEGZES:
Vélogatott anyag Munkakornyezet
Dolgozé azonositoja Eszkdzok
Neme Kora: Tevékenyseég
Napi netté munkaideje Kezelt targyak
Napi brutts munkaideje Munka kézben megjelend testhelyzet: X és/vagy %
ALL oL JAR
Szlinetek szama
Vizsgalatot végezte: ]
% % %

Szinmagyarazat

Munkakornyezet
A munka nem zajos

Tevékenység
A vélogatandé anyagot futészalag tovabbitja

A munkahely rezgésmentes
iA)futészaIagon a targyak jol lathatéak (min 300
X

Van gépi elévalogatas

Lehet széIni munkatarshoz

Nincs tul meleg, hideg (19-20 °C)
Nincs huzat

Vaélogatas kézben mas tevékenység nincs

Anyagokat nem kell 2 méternél messzebb vinni

Friss, tiszta a leveg6, nincsenek szagok
A padozat csuszas- és botlasmentes
Van tiszta, rendezett 61t6z6, mosdod
Van tiszta, rendezett étkezd, vizvételi hely

Nem kell pedalokat, karokat mikddtetni

A munkatevékenységet nem itélik meg negativan

A benyulasok / mozgatasok szama percenként
20 vagy kevesebb

Kezelt targyak
A kezelt targyak nem szdrnak, nem vagnak,
nem forréak

A kezelt targyak nem veszélyesek az
egészségre (nem szennyezettek)

A kezelt targyak konnyebbek 3 kg-nal

Eszk6zok

Munkaruha biztositott

Védbkesztyl biztositott, és nem zavarja a
munkat

A szilkséges eszkdzok rendelkezésre allinak

CE0A
)

OSSZETETT ERGONOMIAI
KOCKAZATBECSLES

Kockazatbecslés valogato

munkahelyre

Mely helyzetek fordulqak eld, figyelembe véve a legtavolabbi

eléréseket is , és mindkét kéz mozgasat?

TESTHELYZET ||
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Az eredményeket
(a piros és zold
értékelések szamat)

vezesse ki az els6 lapra.

Torzs hajlitas mértéke

Torzs forditas

Torzs dontés

A Munkanak tulajdonitott
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Statikus terhelés teljes
tamasszal.

Dinamikus terhelés percenként max 2

Felkar helyzete oldaliranyba

Kiisnben .:J Munkahelyi elézmény:

Medgfigyelés,
intézkedési javaslat:
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o
! ﬁg ﬁ 4
%
20°,! 4
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Statikus terhelés igazoltan |
jo kartamasszal. B
Dinamikus terhelés
percenként 10-nél
kevesebb mozdulattal.
Kiilénben

Felkar helyzete elére / hatra

Dolgozoi vélemény:

60°

P

20°

Tovabbi kritikus
mozdulatok és testrészek
jelolése




Factors to affect the risks of work-related
musculoskeletal disorders

Indirect risk factors — Workplace Tool usage Material Job' .
design characteristics
| | | |
Modifying Factors Work organisation
Task demand / external load
l
| | | |
Direct Risk Factors — Force Posture Frequengy Vibration
and duration
| | | |
Modifying Factors Personal characteristics
Human
internal{load
Respons of the |
body Long term Short term Improvement
| |
tissue changes Fatigue
| |
Effect to the Cumulative Completely

worker

-

Tramia Disorders | reversiplewith rest

Negative effects

Positive
effects



Specific tool - OFFICE

Evaluation of Computer
Workstation

Evaluation is necessary if there are repeated
maovements.

c=QA Composite Ergonomic Risk

Assessment

Pre-conditions:
The working time is 4-8 hours.
Using the display screen
Using the input tool / equipment

The work hour 10 minutes (can not be combined) break is
interrupted.

If any coendition is NOT met, EI:]
other methad should be used.

* If all conditions are met, you can continuing evaluation both with two hands.

¥
1. Monitor

The monitor should be positioned in height.
The monitor should be easily and freely rotatable, titable.
The monitor is free from glare and reflections.

2. Input tools (keyboard, mouse)
The input tools are different from each other.
The input tools are separate from the monitor.
The mouse should be positioned on the same level as the keyboard

3. Other equipment

If the conditions of anycase are true for input tools than the result is green. -j

If the conditions are not acceptable other method should be used by
expert.

Comment:

Composite Ergonomic Risk Assassment €/7 sheat Obuda University 2013

Composite Ergonomic
Risk Assessment

CElA
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Watch the screen comfortably!

Evaluation of Computer
Workstation

Meck twisting ”““'“Zﬁ;“ finz of Meck bending sideways | SUMMARY
[a} 45 o il | ol =all" L
g . i[k;ﬁ :¢ %‘i (‘ q@ Write the results -j
a | = | _ape .
T @ | | I ﬂ:"‘- N ] on the first page.
R G . R | G R G
Bending forward fbackward Tmsnng Employee oppinions:
w | 0 a0 105 a0
z ; ) -
5 0s*
x| L | CIE
198l 5
G Y G R
Insert your hand on the input device!
P Shoulder Position of upper arm Fesition of lower arm
: mf%
- |
3 ) ﬁ %
[e]
I - ! |
@ [ IH? a0 r-" x|
R | & R R 1
- Wrist rest Position of wris;
0 iy M i 15 20
g/} Wl Be==" B
[T
£ 17 A\ of o o B
R [ R G R
Set up the workchair and sit comfortably!
Leq flexion rate Seat pan depth
= o= <90 90° —=8cm =~ =Bcm| .~ =Bem
a ti_,‘j &)L
w -y
- | | ]
i
G Y Y
G Y| Y| R |
k4 k4 k4
Comment:

[B] | Footrest appiication
[€] | seatneignt increase

Lumbar support

BACK

h J
T -
o,
Dynamie |03 - continous movement of me

load

Composite Ergonomic Risk Assessment 7/7 sheet Obuda University 2013




Some images about CERA x|s!

Ergonémiai kockazat értékelése az MSZ EN 1005 alapjan ﬂ Ertekeldlap ipari gépek kiszolgalasaval SsszeflggS emelesi ﬂ
1S tevékenységekvizsgalatahoz :
e e ——
Eldzetes allapotfelmérd lap MSZ EN 1005-2:2003+A1:-2009
Munkahely neve, azonositdja: | Ladagyarias LG‘fﬂ‘ll Munkahely neve, azonositoja] Ladagyartas LG Y01
Lapok szama: [ Lapszam: 1 N . .
A munkatevekenység: Ha lgen  akkor minden tevékenységet kikin kel KI kE" tUItenl? |Ee"
Osszetett tevekenyseg?l W | wn srtéheini 1. Lépes Emelesi jellemzok | Tartomany
Az elsidleges tevekenység jellege:|Kalapalds | Fupgbleges ehelyezkedss (V)] 60 | [cml| 0<V <175 OK
Van &1I6 munkavégzés?| | I FiiggBleges elmozdulasD )| 50 |[cmi| 0<D+V <175 OK
__ Van ulb munkavégzés7f N UM Vizszintes ehelyezkedés H)| #0 | [cm]| 25<H <63 OK
A munkakr jellemzdi _ R _ A mérstek értelmezése az 1. sz &brs szerint!
Megnevezise, aznnositoja |l adaszegelo | Aszmmeiria s2og (A]_30_] fokl| A36<A<136 | OK |
Wapi nettd munkaido:| 420 | [perc] 1 miret érfelmeziee & 2 == Abra szennt!
Pihendk szama:| 3 [db] — — — = —
Phenaok I 20 % | 5 | | | | [perc] 2. Lepes A reierenmat:mic_';;c::tﬁizlaclo jellemzdi alapjan = "
_ , Mapibrutto munkaido:] & [ora] Alkalmazasi terilet | M ) [kal | _ . | N Népességcsoport
A dolgozol(k) statusza F és N|Fearfi Noi
Neve, azonositdja: | Altaldnos munka képes = 20°
Meme:] F | FiN ) . 15 g5 | 80 98 népesség, beleérive a
Testmagassaga:| 176 | [cm] Ipari hasznalatra fiatalokat &5 dregeket.
Egyéb jellemzik, peremfeltételek: 25 85 | 70 50 |Felndtt munkaképes népesség.
A mozgatott targy maxim dlis tomege:| & [kal Referenciatomen:| 25 | [ko]
A dolgo 20 helyvaltoztatasanak vizszintes tavolsaga:| 1,5 | [ml] 3, Lépés Megfogas min&'sége-
r.'Inzgaté? gyakorisaga:] & |[dbimin] [ 12 ]secicikius A teher hossza < 40 cm; teher magas=dga < 30 cm; jo fogantylk vagy
_ ’f"t”rzs egyenes?] M i Jé 1. |kézkivAodsok vannak. Konnyll mozoatnia szabadon &ll6 részeket és
Csak kétkezes miveletek vannak?] | 1N targyakat, t0lzott csukldhajlitds nélkal.
Egyszem éhves mozgatas van? ] IiN
Em elésen kival minimalis mozgatas? IiN B A’tEI'!Er hPSSZE <40 com, tEh_E_" ma_g_a,‘*iség? = 3'3 em; és gyenge ngEI‘ITj:I:II\E vagy|
Ao 5 s £ ozt L T Compes || 2. ésiisicol ey 0 s ke KGresd g 2 osbedon 6
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A targy meleg/hideg/szennyszettz| M 1IN k’nzeppnntu tnmegel:et,vag\_.:a labilis tartalmakat, vagy nehez megfogni a
Jék a megfogasi (kapcsolodasi) viszonyok?) I IiN 1 targyat, vagy kesztylt hasznalnak.
Szikséges a targy forgataza?| N IiN Melyik allitas igaz?) 2
Vannak egyeb, jrlskos fizkai igemyek?| i 4. Lépés | Gyakorizagi szorzot befolya=olo tényezdk ellendrzése
ElGfordul kényszenestianas? I Mozgatas gyakorisaga 5,00 f[db/min]
Elardul statikus testtartés?. i Fugglleges elhelyezkedés (Vi 60 | [cml OK
Az ertekeles datuma: 2012.09.12 Wapi nettd munkaido:| 420 | [perc]
Az ertekeld neve: max 5. Lepés |Sz.én1'tés keplettel (3. modszer)
Flggdleges szorzoszam:| 0,96 Gyakorizigi szorzoszam:| 0,35
Jelmagyarézat Kitoitesi szinkod- Erdkeld s szinkod: . T4volsa gi szorzdszam:| 0,91 Egykezes szorzoszam:| 1,00
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Szarmazstatott adat Megfeleld, rendben M egfogési szorzozzam:| 0,95
Ajanlott tomeghatar:| 4,08 | [kal Kockazati Index:| 0,98
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Ertékelélap a gépkezeléshez ajanlott erékifejtés mértékének

Ertékelélap a funkcionalis testhelyzetekbél ereds

kockazatok vizsgalatahoz

szamitasahoz MSZ EN 1005-4:2005+A1:2009
—= Munkahely neve, amnos’ltﬁja:] Ladagyartas LGY01
MSZ EN 1005-3:2002+A1:2009 Tarzshajiitas (elerehatra) merteke:| 1
Munkahely neve, azonositoja:| Ladagyartas | LGYD1 2 3 4 L IEEE S R
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4. Lepes |1 urokepesseg es kockazat becslese 2 A mozdulat gyakerisaga:
Atevekenység vegzéséhez szlkséoes e mértéke: B
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Methodological limitations

 In practice, appearing in many situations there is no mature work-
specific, detailed method of evaluation, such as the alpine
techniques, driving, or more elements of the military service. For
these elements the risk assessment is likely to shown more serious
values.

* There are several key elements of movement is not integrated into
the risk assessment methodology, such as walking or sitting.

- While many risk factors appear in the standard, the combination of
loads and the summary of the complex loads are incomplete.
However, the level of interest in psychosocial factors on the
development of WMSD is really high, the environmental and
influencing factors’ role such as noise or vibration, are not really

lear.




Methodological limitations

- The current scores are based on the loads of the different parts of
the body and on the summary of the risk of the expected effects.
Therefore usually the analysis is based on situations and
movements, which are never happens in real life.

- The summary of risks of various activities is not really solved, for
example: interspersed repetitive manual material handling
maintenance and assembly operations. There is no ,final score”

«  With the current method is difficult to make attention to the
difference of the individuals in the industrial environment, and the
calibration of the loads to the individuals.

*  The ergonomic assessments are easily available on the internet,
therefore it's a question if the individual who filled the test had
enough competence for it.




Questions?




« |1SO 11226:2000 Ergonomics -- Evaluation of static working postures

« SO 11228-1:2003 Ergonomics -- Manual handling -- Part 1: Lifting
and carrying

« 1SO 11228-2:2007 Ergonomics -- Manual handling -- Part 2: Pushing
and pulling

« 1SO 11228-3:2007 Ergonomics -- Manual handling -- Part 3:
Handling of low loads at high frequency

+ ISO/AWI TR 23076 Ergonomics -- Recovery Model for cyclical
industrial work

+ ISO/TR 12295:2014 Ergonomics -- Application document for
International Standards on manual handling (1ISO 11228-1, 1SO
11228-2 and 1SO 11228-3) and evaluation of static working postures

. (1ISO 11226)
am




