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- provided by Enrico Occhipinti

PREVALENCE OF WORK RELATED HEALTH PROBLEMS
27 EU COUNTRIES
Ta -1: Percentage of workers rting each
ndividual symptom, EU27 (%)
Symptom \
Backache 24.7
Muscular pain 22.8
Fatigue 22.6
S -
Headac 15.5
Irritability 10.5
Injuries Q.7
Sleeping problems 8.7
Anxiety 7.8
Evesight problems 7.8
Hearing problems 7.2
Skin problems 6.6
Stomach ache 5.8
Breathing difficulties 4.8
Allergies 4.0
Heart disease 2.4
Other 1.6
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- provided by Enrico Occhipinti

WMSDs are caused mainly by
manual handling,

heavy
physical work,

awkward and static postures,

repetition of movements and

vibration.

The risk of MSDs can increase with the

pace of work, low job satisfaction, high
job demands and job stress.

Source . Work-related musculoskeletal disorders: Back to work report - European Agency for Safety and

Health at Work (2007)
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- provided by Enrico Occhipinti

4° EUROPEAN SURVEY- 200

PRELIMINARY RESULTS

PHYSICAL RISKS

THE SURVEY REVEALS THAT CERTAIN PHYSICAL RISKS STILL
PERSIST.

THE PROPORTION OF WORKERS REPORTING REPETITIVE HAND

OR ARM MOVEMENTS HAS INCREASED (BY 4%), WITH 62% OF

THE WORKING POPULATION REPORTING EXPOSURE FOR 25%
OR MORE OF THE TIME;

37 % OF WORKERS HANDLES HEAVY LOADS FOR ALMOST 25%
OF WORKING TIME

50% OF WORKERS REPORT WORKING IN PAINFUL OR TIRING
POSITIONS AT LEAST 25% OF THE TIME.
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- provided by Enrico Occhipinti
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WMSDs as occupational diseases

WORK RELATED
MUSCULOSKELTAL DISORDERS

WMDSs

REPRESENT MORE THAN 50 %
OF ALL OCCUPATIONAL
DISEASES IN EUROPE
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The most common
musculoskeletal occupational
diseases are:

tenosynovitis of the hand or wrist

epicondylitis of the elbow

and carpal tunnel syndrome.

- provided by Enrico Occhipinti
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EN 1005-2 /1 9130

EUROPAISCHE NORM April 2003

ICS 13.110; 13.180

English version

Safety of machinery - Human physical performance - Part 2:
Manual handling of machinery and component parts of

machinery
Sécurité des machines - Performance physique humaine - Sicherheit von Maschinen - Menschliche kérperliche
Partie 2: Manutention manuelle de machines et d'éléments Leistung - Teil 2: Manuelle Handhabung von Gegenstanden
de machines in Verbindung mit Maschinen und Maschinenteilen
This European Standard was approved by CEN on 13 February 2003.
MEM mambore ara hoomrmd o0 coen mth tha MELMITELE]D B Intarmal Damillatinne whhich chirmnilate tha condibiane for ancno thic Fnircemaoam
SN T NIRS I O QS Rl B L '.JI_'" \IUILII LIS W s YL LS I\UHUIULIUIIJ U'IIIIL.II GIIPLIIU LS WIS wriadnms o w HIVIIIH uio I_ulU'.JUUII
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national

DO

standards may be obtained on application to the Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,

Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Slovak Republic, Spain, Sweden, Switzerland and
United Kingdom.
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EN1005-2/ 2 1030

1Scope

This European Standard specifies ergonomic recommendations for the design of
machinery involving manual handling of machinery and component parts of
machinery, including tools linked to the machine, in professional

and domestic applications.

This European Standard applies to the manual handling of machinery, component
parts of machinery and objects processed by the machine (input/output) of 3 kg
or more, for carrying less than 2 m. Objects of less than 3 kg are dealt with in prEN
1005-51). The standard provides data for ergonomic design and risk assessment
concerning lifting, lowering and carrying in relation to the assembly/erection,
transport and commissioning (assembly, installation, adjustment), operation, fault
finding, maintenance, setting, teaching or process changeover and decommissioning,
disposal and dismantling of machinery.

This standard provides current data on the general population and certain sub-
populations (clarified in annex A).

This part of the standard does not cover the holding of objects (without walking),
pushing or pulling of objects, hand-held machines, or handling while seated.

This document is not applicable to specify the machinery which are manufactured
before the date of publication of this document by CEN.

I a D Darmstadt University of Technology
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Method 1 Method 2 Method 3
Carry out a No Carry out a No Consider No
screening of »| more detailed > additional >
the proposed Measures risk Measures variables. Redesign
design. should be assessment. | should be Are the criteria | machinery.
Are the criteria | taken to Are the criteria | taken to satisfied? See 4.2
satisfied? improve ergo- | satisfied? improve ergo-
nomic design nomic design
Yes Yes Yes
v v +

Assessment shows that the risk is within acceptable limits

NOTE It is recommended to consider further steps to reduce risk factors to their lowest possible level.

Figure 1 — Flowchart identifying the step-wise approach to assessment

I a D Darmstadt University of Technology
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EN1005-2/ 4 230

The first method is a quick screening method.

Method 2, an easy to handle method, shall be applied if the
screening method indicates risks. Some additional risk factors
can be taken into account in method 2.

Method 3 is an extended assessment method, which assesses
risks in a more thorough way and is supplemented by
additional risk factors not presented in methods 1and 2. All
three methods have different levels of complexity.

The most efficient approach is to begin the risk assessment by
applying method 1 (the most simple one) and use methods 2
and/or 3 only if the assumptions and/or operational situations
identified in method 1 are not met.

AD e | |
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T i

abie 1 — Reference mass (M) taking into consideration the intended user popuiation

Field of M [kg] | Percentage of Population group
application
Fand M | Females Males
Domestic use® |5 Data not available Children and the elderly Total population
10 99 99 99 General domestic population
Professional use |15 95 90 99 General working population, General working
(general]b including the young and old population
25 85 70 90 Adult working population
Professional use |30 Data not available Special working population Special working
(exceptional)” population
35
40

*When designing a machine for domestic use, 10 kg should be used as a general reference mass in the risk assessment. If children
and elderly are included in the intended user population, the reference mass should be lowered to 5 kg.

"When designing a machine for professional use, a reference mass of 25 kg should not be exceeded in general.

“While every effort should be made to avoid manual handling activities or reduce the risks to the lowest possible level, there may be
exceptional circumstances where the reference mass might exceed 25 kg (e.g. where technological developments or interventions
are not sufficiently advanced). Under these special conditions other measures have to be taken to control the risk according to

EN 614-1 (e.g. technical aids, instructions and / or special training for the intended operator group).
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log. distr. log. distr.
% DF
males
J' 500 N 1000
500 N 1000 i
Figure B.3 — Example of Figure B.4 — Example of Figure B.5 —
force distribution weighting and combining of Example of
functions of male and all subgroup distributions calculation of
female subgroups percentiles
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EN 1005 series 15130

CEN EN1005-1:2001+A1:2008
Safety of machinery - Human physical performance -
Part 1: Terms and definitions 08.09.2009

CEN EN1005-2:2003+A1:2008
Safety of machinery - Human physical performance -
Part 2: Manual handling of machinery and component parts of
machinery 08.09.2009

CEN EN1005-3:2002+A1:2008
Safety of machinery - Human physical performance -
Part 3: Recommended force limits for machinery operation 08.09.2009

CEN EN1005-4:2005+A1:2008
Safety of machinery - Human physical performance -
Part 4: Evaluation of working postures and movements in relation to
machinery 08.09.2009

CEN EN1005-5
Safety of machinery - Human physical performance -
Part 5: Risk assessment for repetitive handling at high frequency

I a D Darmstadt University of Technology
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4.3.2.2.5 Manual carrying of loads

In general, machines should be designed so that manual
carrying is avoided. Where this is not possible, the

maximum manual carrying distance should be as low as
possible (less than 2 m).
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Machinery-Directive
89/392/EEC
Annex I: Essential health and

safety requirements relating to -

the design and construction of
machinery

“Under the intended conditions
of use, the discomfort, fatigue
and psychological stress faced
by the operator must be redu-
ced to the minimum possible
taking ergonomic principles
into account.”

1aD

Darmstadt University of Technology
Institute of Ergonomics

Karlheinz Schaub

Framework-Directive
89/391/EEC

Preamble:

Whereas Article 118a of the Treaty
Erovides that the Council shall adopt,
y means of Directives, minimum
requirements for encouragin%1
improvements, especially in the
working environment, to guarantee a
better level of protection of the safety
and health of workers;
Whereas this Directive does not justify
any reduction in levels of protection
already achieved in individual Member
States, the Member State being
committed, under the Treaty, to
encouraging improvements in
conditions in this area and to
harmonizing conditions while
maintaining the improvements made

© IAD Darmstadt, 2009
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CEN (draft) standards

ISO (draft) standards

( EN 1005 - 5 Safety of Machinery -
Manual handling of low loads
| at high frequencies

ISO 11228 - 3 Ergonomics - Manual
handling - low loads at high frequencies

( EN 1005 - 4 Safety of Machinery -
Evaluation of working postures
_ in relation to machinery

ISO 11226 Ergonomics -
Evaluation of working postures

( EN 1005 - ? Safety of Machinery -
Pushing & pulling in relation
_ 0 machinery

ISO 11228 - 2 Ergonomics - Manual
handling - Pushing and pulling

EN 1005 -3 Safety of Machinery -

DRDornmmaoandoad forea limite
INTUUIIITTITIIUCTU 1VUI UCT l11111Lo

for machinery operation

ISO 11228 - ? Ergonomics —
Recommended force limits

EN 1005 -2 Safety of Machinery -
Manual handling of machinery
and component parts of machinery

ISO 11228 - 1 Ergonomics - Manual
handling - Lifting and Carrying

\_ \ ) e J \
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Key Indicator Method on Lifting, Holding & Carrying 19130

ASSESSMENT OF MANUAL HANDLING TASKS BASED ON KEY INDICATORS ‘ersion 2001

W hare there are a number of individual activities with coneiderable physical strains, they must e estimated seperatly. Working conditions W"”‘i':g °°“F‘“{‘°”5
| rating poin
| Good ergonomic conditions, e g. sufficient space, no phsical obstacles within the 0
13t step: Determination of time rating points (Sefect only one column ) workspace, even level and solid flooring, sufficient lighting, good gripping conditions
Lifting or displacement Holding Carrying Space for movement restricted and unfavourable ergonomic conditions 1
operations (<5s) (>53) (= 5m) {e.g. 1: space for movement restricted by too low high or working area less than 1,5 m®
- - - - or 2: posture stabilyty impaired by uneven floor or soft ground)
Numiber at wovking day Time rating Total duration at working day Time rating Overall lenthg at Time rating 5 7 cted 7 Jiori ol r 7 - Fload
points. points working day points trongly restricted space of movement and/or instability of centre of gravity of load (e.g. 2
- transfer of patients)
<10 1 <5 mn 1 <300m 1
10 bis = 40 2 5 bis 15 min 2 300m to < Tkm 2 3m step: Evaluation
40 bis < 200 4 15 min to < 1 hr 4 1 km to < 4 km 4 The rating points relevant to this activity are to be entered and calculated in the diagram.
200 bis = 500 6 lhrsto<2hrs ] 410 <8 km 6
500 bis < 1000 8 2hrsto <4 hrs 8 8t <16km 8 +
= 1000 10 =4 hrs 10 =16 km 10
Examples: - laving bricks, -+ placing Examples: - holding and guiding a cast iron Exampies: « furniture removalt, -
workpieces inta a machine + taking shug while working on a wheel stand, » operation | delivering scaffoiding parts to a + g
boxes out of a container and puttung a hand grinding machine, , - operating a weed- buiiding site
them onlo a conveyor belt eater
2;1:! . i ; : 5 i i - x -
step: Determination of rating points of load, posture and working conditions
. " - " Tota Risk score
Effective load" for men Load rating point | Effective load” for women Load rating point ° -
< 10kg 1 <5kg 1 On the basis of the rating calculated and the table below it is possible to make a rough evaluation 3 Regardless of
10 bis < 20 kg P 5 bis <10 kg 2 this provisions of the Matemity Leave Act apply
20 bis <30 kg 4 10 bis <15 kg 4 Risk range Risk score Description
30 bis <40 kg 7 15 bis < 25 kg 7 1 <10 Low load situation, physical overload unlikely to appear
=40kg 25 225 kg 25 2 10 bis < 25 Increased load situation, physical overload is possible for less resilent
1) ,Effective load” means in this context the real action force, which are necessary for mowing load. This action force does not correspond to persons“' For that group redesign of workplace is helpful.
the load mass in each case. When tilting a carton, only 50 % of the load mass will have an effect on worker and when using a cart only 10 %
- 3 25 bis < 50 Highly increased load situation, physical averload also possible for
Typical DUSYUTE:\ Posture, position of load Posture rating normal persons. Redesign of the workplace is recommended.
position of load™ point 4 550 High load situation, physical overload is likely to appear. Workplace
1 «  Upper bady upright, not twisted 1 - redesign is necessary”™.
« \When lifting, holding, carrying und lowering the load is
close to body Rl Basically it must be assumed that as the number of point rating rises, sc the risk of overioading the muscluar-skeletal system
; increases. The boundaries between the risk ranges are fluid because of the individual working techniques and performance
conditions. The classification may therefore only be regarded as an crientation aid. More exact analyses require specialist ergonomic
knowledge.
+  Slightly bending forward or twisting the trunk 2 4 fLrisnf ”rﬁilsesm persons in this context are persons older than 40 or younger than 21 years, neweomers in the job or people suffering
- W he'; “ﬂm% hol?mgé:arrymg und lowering load is 8 Design requirements can be determinated with reference to the number of point in the table. By reducing the weight, improving the
near 1o medium to body execution conditions or shortening the sirain time, elevated stress can be advoided
+  Low bending er far bending forward 4 Check the workplace necessary for other reasons: 1
+  Slightly bending forward with simultaneous twisting of
trunk
+ Load far from the body or above shoulder height Reasans:
+ Bending far forward with simultaneous twisting of a8
trunk
+ Load far from body
» Restricted stability of posture when standing
+  Crouching or kneeling

2) For determination of posture weightening the typical body posture when manual handling must be use. E.g. when there are different postures Date of assessment Assessed by
whith load a mean values must be used — not accasionally extreme values.

Ed. by eFederal institution of Occupationaf Safefy and Health and «Regional Committee of Occupational Safety and Safefy Technigues
(sBundesanstait fir Arbeitschutz und Arbeitsmedizin - BAuA und Landerausschuss fir Arbeitsschutz und Sicherheitstechnik - LASI) 2001 Ed. by «Federal Institution of Occupafional Safely and Heaith and Regional Commitlee of Occupalional Safely and Safely Techmiques
(+Bundesanstalt filr Arbeitschutz und Arbeitsmedizin - BAuA wnd el dnderausschuss filr Arbeitsschuiz und Sicherheitstechnik - LASI) 2004

a D Darmstadt University of Technology
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EAWS —sides 1and 2

| Analyst:
Task duration:..

Ogreen | M Pastures i Forees
Oyellow |

+

Low risk: - na action i needed

action io iower the risk is necessa

Flossible fisk: — nol recommended, redesign if possible, oiherwise take other

European

Baslc position as well as (per minute / sh m

postures of trunk / arms
(ingl. loads ¢ aclion forces of 30-40N)

fior durabions of svaluation periods = 60s. the.
seoresin nes 1-17 are conecled as folows.

TN O EVALIETON DA = (Lo o Pestre or
Imovement) » 60+ duralion of gvakalion perivd [se¢]

duration of evaluation period
for static or high frequent
postures / mavements of

trunk / arms [%, sec/min, min/8h]

10......20.. .33

5.

12,20,

Trunk la,
Bending""

Far reach”

saul| jo wng

.. 100... 160...320 >320

Standing

1 % Upright standing & walking
slightly bent forward

slightly bent backward

standing, no body support
(for other restrictions see
Exira Points)

upright,
arms above head level

3
(0a|Working on moving - |0 3 . Tmrarmant
ects N makdle Srong wery strong|
0b |Accessibility o 2 s qp|accessibiity: 4
l;gyl:‘;mma good comgicaled o y poce| with suitable o " :
load situations 5 0 15[Other physical workioad: 5 Upright H
[ ow srong very strong| arms at / above shoulider 1217 38
(pdoarsa 500 aiso EAWS nstnuc- (1 | M H H P P
1 - v ¥ P
upright [
/i, [arms above head level d e d e i
Sitti
7 upright with back support
slightly bent forward er
sliahtly cent backward :
LI e Attantizn; was seers = 40 [rE—— ] Lpright no back supgort :
extra = I lines Da - 0c e 0 A OF £vahien « (for other restrictions see H
Extra Points| :
[Comments | proposals for improvements 9 ! H
bent forward d
10 upright, :
arms at { above shoulder :
- . level = .
11 H

For scoring of repetitive tasks only:

Unit

Real shift duration [rmin]

Official pauses and other pauses [min]
Real lunch break duration [min]

real units (or cycles)

Net cyche time [sec]
Observed cycle time [sec]

| Resultant score “upper kmis” (ine 20)

Knegling or crouching
EIE : : : :
upright 5 ¢ 8 154 27
I = f f f a
E N H H H H
2} ‘73 bent forward 6 1 14 1 250 45
J L H H H H
T © . —
arms at | above H H H '
ﬁé chouider level R e Bl
Lying & chimbin:
15 (lying on back, breast ar E E E E H
side], o 21137 68 ! 1
arms above head 0
6 & [ ! ]
) climbing 10 . 33 . B6 .
0 s 25 22 0 B T
P wni 0a(s) e | 2 nesens) saim wosie
0 ' 2 H B 2
gy, <1meckan, 15" wrongh, ECarinne, 0] oo ~smrsn e
|pnslura =Tlines 1-13 e 1|=

EAWS V1.2.2_eng.doc o IAD 2006

Darmstadt University of Technology
Institute of Ergonomics

FAWS V1.2.2 ang.doc

Karlheinz Schaub
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Upper
- time « load l8vel s s | I of stati most loaded
(fingers " =
lfe.g. clips, U I X 4 g £
lplugs) | ot H HAME H 5 &
[action forces © ima xforce level i sovsa| ¥, E|ZIEIs || < b4 b
Irequired fsac] o. ) 3 power grips.or contact grip <z E AR B H
lino loads) ™ ~a £ s|cl8 =3 |2 £ HERE
0 5, S elgc |2 g &8 gl [3] 5.8
i E 3 =/ 2| 2| Z2 |R| & I &% S
Toes of the arm - g ¥is o HEIEEHE R 5| §
- =l : z = F i finger press or moderate pinch | 5 £ 5|3 g
In body ST : (fivo hand) HHEEEE R EE
il forces recoded I Hewson [4] - T i 3 m fivo finger or han HE N B :13|5
Vs o o (HVC) ot g - : - ielfi2 2|8 2 5lalg| 2| (i
“Euxopean Asscabis Workshest' [EAWS) 0 @ = 3|z & BlE|E|law | £ (=8
T 5 8|k E| 8 g5 1 E g £33
® strong pinch = 2 E(24 zl =13 85 £15%
m (thumb 1o one ortwo fingers) | 2 | 5| @ |G HEELE HEHE R
= @ [rask (sechmin) | Dynamic Mode of grip|_Calculati
== 4530 |20]10]| 5 | 3 25|10 2 | 4 |FFG FrGp|
o [Very light pressure of finger or hand | 1|1 ofojofoioioiriziaialr
L) Light pressure of finger or hand 41211 1t0i0|0i0 i1 12:3:4:16:9
- Handiing of small loads 7isiai2i1i1|0i1i2i3is4i6 8w
| medion plane = Handing of smatler boads oruseof | g i5isiai1]|1iz2i3isi7isinim
£ Forcs application with ttie manual
o e app« ®iMiTi4i3i2|213i5:7i0iRB
Force applicaion in cufiing & forces PP PRSP TR
| Astenilon: camect cualuation, | for grasping or moving ohjects.
force = X lines 17 - 18 duralion of svansaton « e | = High farce applicalion using large
o e & wivieisi4|sicizioinin
Manual materials handling (per shifi -amlm m finger points 3
19 Weights of loads [kg] for rapusmunlng \Ilmng loveering). wvry\ng anu holulng as well as pushing and pulling hand  arm postures
| [reposition, camy- males | HER I H 135 4 40 | =40 b | . Use scores e bolow for wris!
Famales | Q r‘ H H 7 27 15 1 20 1 % |95 == = and snows, Muluwsclo:’sx
153 points [ A s a1 55 1 7 85 [ B e
males 1 1 H , 100 20 S50 ] - height without suppart or in
temales | . RRTIT] PN R - . . awkward postures
D“mm;“ﬂ % H H 'ﬁ”ﬂ“ ?IL g Hand abduction >10° hand adduction > 45° wm\ahoﬂro\vamn > 60" forearm flexion fextension > 60°
75 i 0 a0 hand / arm posture points. ‘Z“”““ I 2 0 } - J"“"’ . {
HC I T30 7 3% ]
Load poins fransport modiun, AL A : - tional factors {choose only ane answer -
posture, position le load (select repre'senlanve posture] " required imply ( such as e.g., hammeding, of hitting with apmmeu hard suﬂzé;. el )
' ] uath Irequency of 2 lime per minute of more
o ]i: t imply a {using the hand as  tool) with freg. of 10 fime / hour or more
* § il g S b s o7 s b nenaing ik e forunm ana Twisting exposure to cold of refigerotion (iess than ) degree) for over hal the ime 2
L :ﬁ!,‘k. :E,r‘g:“mmm o s v i o fo e the by vibrating tools are used for 173 of the time or mnrf \fm:'wnn nrgr‘l‘\ﬁvel of v~| ot score 4
| ltn?n o g SMmUtAN GO * limited postural :,u.nnym\nu wing i the skin (reddering, callosilies, bisslers, elc )
plattre oty pa oad far Irom bolyor abo shender lavel i+ 70UGTING 0 KOEAND ned oul for over hlf the time (lasks aver areas smaller than 2.3 mi)
[Pasture poiniz i 4 & moi additional factor is present at the same time and overall occupy the whole of the 3)
(0. very v taing resistance) wurklng condifions [pushing and puling Bnly) 1 very igh raling resizianch additional points
wallsy pusiog uling 1 50 ough fecrand aocve smal o cn elleys nave o be taared ot when - —
an very) slice flant =/ adge; naia, Inko vt o mack b stari demaged floor duration of repefitive
5 o 3 [duration [h 7 st <1 T2 24 = 68 1 -8
ulations =/ =hifl, hu\ding e nm n or travel dnslance Tmlen £ shifl] 4 2 2 4 8 i i
5/ pushing & pulling <5m | i Oomal i 750 mel i 1000 mal i~ 2000 el work organization Breaks are ”f‘""‘e 5'“”""‘( freaks are W“‘f“ vhin E"“"‘.‘E”‘ﬁ‘s stop / nterup
e tholing tine| H G0mn 3 fa0mn § - 20 min ot o[PS CoTinues despe e gven onowons Yoo e process +
SEStaNGo (CArmying, pushing & pulling = Simj 5 ] Gk ' 12km ' =16km ! 3
e : - rest pausas (= & min) 1 T 3.3 1  4-5 1 6.8 : B3
ime- or dizlance puints [ [ T 10 oot boe i H o H ' H R H 1 -
o duration points =
Overall evaluation of upper limb loads in repetitive tasks
20 " " - lupne-
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EAWS - overview - evaluation (2) 23130

Result of overall evaluation:

WHOLE Hpostu,es Forces Manual handling Extra [| UPPER LIMBS

= + +

0-25 Points

green | Low risk: - recommended; no action is needed

Possible risk: — not recommended; redesign if possible, otherwise take other
measures to control the risk

High risk:— to be avoided; action to lower the risk is necessary

By total score from:

=50 Points

e WHOLE BODY
0] §
e UPPER LIMBS

Low risk - recommended;
Green  No action is necessary

Possible risk - not recommended;
Yellow Redesign, if possible, or take actions
to control the risk

derive action class

High risk - to be avoided;
- action to lower the risk is necessary
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Features & limitations of these new methods

[ Screening methods (with a holistic concept) work proper

in the field of short cycled work (0,5 -5 min.)

[ They are not properly applicable for longer cycle times (i.e.

>10 min.)
4 or non-cyclic work

4 For longer cycles or non-cyclic work, holistic methods are
not available (do green postures, forces and materials

handlings last into overall green situations?)
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conclusions 2530

 Efforts are needed to transform standards into easy

applicable methods

U Efforts are needed to develop risk assessment tools for
longer cycle times or non-cyclic work (simultaneous &

successive superposition of physical workload)

 Efforts are needed to create awareness for poor ergonomics

and WMSDs as a possible consequence (especially SMEs)

Q1 Efforts are needed to show that good ergonomics & high

productivity are linked to each other (and not contradictory)
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