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I Tematicky plan
I Ergonomie se zabyva interakci ¢lovéka s okolnimi systemy.

Tecnomatix Classic Jack

- proaktivni modelovani v oblasti ergonomie prace

Nahled na problematickou oblast zvanou Karpalni tunel



I Tecnomatix Classic Jack

» Biomechanicky model
cloveka
- 69 kloubu

- 71 segmentu
- 135 stupnu volnosti

I Strategie Jacka

* Model pracovni polohy
— prostredi
— definice zateze
— zhodnoceni




I Tecnomatix Classic Jack

— Nastroj pro 3D-modelovani
pracovniho prostredi

- Antrometrie prac. populace

- Hranice posuzovani

- Moznost modifikace

I » Konstrukcni schopnosti Jacka




I Parametry

- Fyzicka zatez
- Viditelnost obzoru
- Dosahove vzalenosti

I » Posuzovane faktory

« VVztah faktoru
- Typ ukonu
- Rozlozeni pracoviste



Task Analysis Toolkit

RULA

OWAS

ForceSolver

Static Strength Prediction
Lower Back Analysis
NIOSH

Manual Handling Limits
Fatique analysis

MTM1

Metabolic Expediture Analysis




ForceSolver
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ForceSolver — hodnocené oblasti

procento schopnych ukon
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Lower Back Analysis

Human Attributes

Gender: |male Height [cm):|175.54 ‘Weight (kg):| 78.505

low back spinal forces (L4/L5)
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The low back compression force of 3039 is below the NIOSH Back Compression Action Limit of 3400 N
representing a nominal risk of low back injury for most healthy workers.
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Rozlozeni pracoviste

* Viditelnost

 Dosahove
schopnosti

Zdroj: Canadian Center
for Occupational Health
and Safety, Ergonomic-
infogram E-AO01, 1998






y A" 4 4
Zapesti
* Syndrom karpalniho tunelu

« Stlaceni stredového nervu

Palmar carpal Zdroj:
ligament http://www.clarian.org/ADAM/doc/gr

aphics/images/en/10206.jpg

FADAM.



Evidence 2009

* NejCastéji se vyskytujici diagndzy hlasenych pfipadl nemoci z povolani

Syndrom karpalniho tunelu z DNJZ
Syndrom karpalniho tunelu z vibraci
Svrab

Kontaktni alergicky ekzém
Epikondylitida paZni kosti z DNJZ
Pneumokonidza uhlokopt prosta
Vazoneurdza z vibraci

Asthma bronchiale

Iritacni dermatitida

Skakavy prst z DNJZ

Alergicka ryma

Percepéni porucha sluchu z hluku
Hyalindza pleury s poruchou plicnich funkci
Silikdza plic prosta

Epidemicka keratokonjunktivitida
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Zdroj: Nemoci z povolani v Ceské
Republice 2009; SZU, Praha 10



Vstupni veliCiny

Repetition <+ Tempo + Force + Awkward + Inadequate
positions and rest
movements
4+ Static loading + Local pressure (contact stress)

Kombinace faktoru, které mohou vést k poranéni kloubniho spojeni.



I Vliiv tlaku na karpalni tunel

medianus
 Komprese o velikosti 20 Torr
— muze veést k redukci krevniho toku do nervu

 Komprese o velikosti 30 Torr
- vede k zastaveni nutricniho transportu do nervu
- tlakové pusobeni v oblasti po dobu 2 h — vede k
vytvoreni edemu
- mnohem déle nasleduje degenerace axonu a

u V 4
fl b roza Contraction of the muscle {dynamic effort) Rest Contraction
e 1 | K |
Dir

ection of blood flow

I * Vliv tlaku v karpalni oblasti na nervus




I Vliiv tlaku na karpalni tunel

» 37 pokusnych subjektu

Zdroj: Guidelines for Wrist Posture

* 19 muzu, 18 zZzen Trosholds; Petor J. Ko, Jooi M.
’ Bach, Mark Hudes and David M.
* bez anamnézy na SKT Rempe

 katetr o prusvitu 0,8 mm
* pohyb zapesti ve dvou osach
- flexe, extenze, radialni a ulnarni deviace
40 Hz snimani
» determinovani tlaku v zavislosti na poloze

Contraction of the muscle (static effort)

Reduced 4
blood flow oy £

od flo Z N 4

Local muscular fatigue Arrival of blood is re

2droj: Niemoci z pogpkgi v Ceskeé
Republice 2009; SZU, Praha 10



I Pusobici zatez

* Tlak
I « Sila pusobici ve Slachach

* Dochazi k zuzeni prostoru

* VVyviji se tlak na slachy z okoli a zaroven tlak
slachama na okoli

* Dynamicka zatez vytvari doCcasnou redukci
prutoku krve, staticka trvalou

* Hraje roli pri zanetu 30 Torru

» Jak se na tom podili slachy

» Odstupriovani uhlu



Zavislost tlaku na uhlu
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I Zavislost tlaku na uhlu
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Redukce sily

Neutral= 100% hand strength
25° = 80% strength

Grip strength is
related to wrist
position

Force is

Putz-Anderson, V. 1988 related to
elbow

position
45° = B0% strength

Grip strength is
related to wrist

position Neutral= 100% strength

J/ 45° = 60% strength

Putz-Anderson, V. 1988

45° = 50% strength

X

\T

L;E’ 90-120° = 100% strength

[/

S

160° = 85% strength

Grandjean, E. 1988



Typicke priklady
—e TN

Sharp edge of
work surface Flat and toc hwgh Tilted away

GOOD

Stress concentration over Stress concentratons are
base of paim evenly distributed over
muscular eminences

Padded edge —___

Radius edges of fixtures that Select tools which spread stress
contact with the workers arms areas evenly over muscular eminences.

Powered drivers

OK
OK Bad 3
Pistol handle Pistol handle Pistol handle
harnizontat gurface horizontal surface

vartical surface

elbow height below waist heighl

elbow height

Bad ox ‘ N
inline handle Inline handle Bad fniine hand
vertical surtace horizontal surface horizontal

elbow height surface

elbow height
mom - Zdroj: NIOSH, 8.10.1998



I Dalsi aspekty

» Ortéza Ci jiny Cinitel tlaCici na karpalni oblast

I * Prevence snizuje nebezpecCi
se nedoporucuje pri vykonu namahave prace




| PAGE A

Dekuji za pozornost
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