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EMG Holter

Pristroj byl vyvinut pro hodnoceni
lokalni svalove zatéze hornich
koncetin - svaly predlokti. Dale
jej lze vyuzit k urCeni celkové
fyzické zatéze odhadnute z
celosmenoveho monitorovani
pulzni frekvence.

Kriteria (limity): postaveny pro
jednostrannou zatéz mereni sil -
celosménovy prumér %Fmax,
nadlimitni sily (55-70%, nad
70%), rozlisuje se staticka a

. S . . M N 1 Y al £3 \ y A DR T |
dynamicka zatez a pocCty pohybu BT
v zavislosti na %Fmax.
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Digitalni tenzometr

Souprava je urCena pro mereni sil
pri manipulaci s bremeny, sil na
paky, ovladacCe, urcovani taznych a
tlacnych sil u jednoduchych
bezmotorovych voziku ap.

Lze vyuzit i pro hodnoceni lokalni
svalove zatéze hornich koncetin
porovnanim nameérenych a
maximalnich svalovych sil podle
poloh hornich koncetin.
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Ergonomie

® optimalizace navrhovaného i stavajiciho pracovniho prostredi

®kontrola a vyhodnoceni pusobeni pracovni €innosti a pracovniho mista na Clovéka
® optimalizace pracovniho vykonu a predchazeni poskozeni zdravi pfi praci

® optimalizace kabin stroju a malych pracovnich prostoru

® poskytovani Skoleni

Mereni lokalni svalové zatéze (neautorizovana mereni)
® méreni pro ucely vyhodnoceni efektivity preventivnich opatreni
® mereni pri zavadéni novych technologii

Hodnoceni taznych a tlacnych sil

® méreni sil pfi manipulace s jednoduchymi bezmotorovymi prostredky
® méreni jednorazovych silové narocnych ukonu
® méreni sil na ovladacich
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SIEMENS

Program Tecnomatix Jack

je komplexni 3D simulacni nastroj pro studii
lidského chovani pri praci. Umoznuje
simulovat, kontrolovat a vyhodnocovat
pusobeni pracovni ¢innosti a pracovniho
mista na Cloveka.

SIEMENS

Program Tecnomatix Jack

znamena prevrat v konstrukci, technologii,
navrhu pracovniho mista apod. Pfi navrhu
vyrobni linky nebo zarizeni umoznuje
zakomponovat virtualniho pracovnika s
realnymi vlastnosti a proporcemi.

Program Tecnomatix Jack

je silnym nastrojem pro pracovni lékare,
ergonomy a techniky BOZP, pomoci kterého
|ze pfedchazet zvysené unavé, nebezpecCi
poranéni, nemocim z povolani ap.
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» Antropometrie:

» Nastaveni velikosti a
tvaru postavy tak, aby
reprezentovala
jakehokoliv jedince z
populace

» Pracovni poloha:

» Jednoduché ustaveni
postavy do pracovni
polohy, manipulace s
klouby a celky (paze)
inverzni kinematika

» Dosahy, uchopy, zorné » Ergonomické analyzy:
uhly: » Kvantitativni hodnoceni
» Zhodnoceni co pracovnik sil, uréeni miry rizika
vidi, kam dosahne, zda vzniku bolesti pripadne
A mu néco neprekazi, zdaje  onemocnéni, nebezpedi
schopen vyrobek spravne  zranéni, ovéreni miry
uchopit, jak se do nepohodli a dalSich
prostredi vejde ergonomickych udaju
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[Dwaz Code: 2147)
Wwarning! This work posture will cauze harmful levels of stress on the musculoskeletal spetem!

Conective measures must be taken as soon as possible.

Po celou ¢innost hodnota 2-3. Poloha muze mit Skodlivy
ucCinek na muskuloskeletarni system. Zatizeni neni extrémni,
nicméne je doporucena korekce pracovniho mista.

Ovako Working Posture Analysis
Hurnar: |human5 i{"’]

Analyziz | Beportz

| T T T T ' T ' |
0 1 2 3 4

[Owaz Code: 1131]
The wark, posture geemz normal and natural. The pogtural load on the musculozkeletal spztenm iz acceptable. There is

no need for comective measures.
Uzage | Watchdog Only | Loads & Weights | Active | Dismizs I

™ watchdog
Témeér po celou pracovni ¢innost hodnota 1.
Poloha je fyziologicka a pfirozena.

OwiaS Posture Evaluation
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eb7#=- | 0 cthrche Body Group & Posture Rating
Lazclion apal ke .
R i Upper armm: 4
ey S A Preduae: FAlieg Lower arm: 3
Uppera—: 4 .
Lowcra— 3 :;-.-J,, s s B Facdas daimy Winigt: 3
[} H ) )

el E 1 Wrist Twist: 1
sl T oansl ’

Talck 8
lula. B Tatal: B

woade Uee, Boima imwshemz s

Muscle lim Hor—al vz estre—euse

FocaeLoad 210k rismiten: cad Body Group B Posture Rating
A Het s ppecr:=d NEEk: 5

lrag= rod F Rib e Trurk: 4
_emlac, Leqgs ared bee: wadl s appeded  Weighl ey | ’

Taces _ama 210 wcbeeizert bbad

Grand Srare- 7 TDtEI' E

dyficr: |reazhioa: ohatd changas zramaganed mreciaay

Body Group & Posture R ating

Biody Group A Posture Rating l PPReEr arrm: 4
Upper armn; 4
Lamg e 2 Body Group B Posture Rating LDI,-‘-,IE,-[ Arn: 2
o Meck: 1 .
it ! Tk 3 whist: 1
Wizt Twist: 1
Totsk 4 Wizt Twist: 1

Total: A

Muzcle Uze:  Momnal, no estreme use
Muscle Use: Momal, no extrame uze T I:ItEll' 5

Forcedload:  2-10 kg intermittent load
Force/load: 210 kg intermittent load

Arme: Mot supported .
Body Group B Paosture Rating

Leqgs and Feet Rating

Standing, wei : Meck: 1

anding, weight even. Boom for weight changes.

Trunk: 3

Grand Score: 5

;I .igati:::n and u::har'uga:s: arg lEqI_lilEd Z00H. T I:Ital 4
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Body Group A Posture B ating Zétéi pOd 2 kg
Upper arm: Body Group B Posture Rating mop s€e pouze pﬁd rZUJe,

?i 2 neni tlak na podlahu

WTigt:

3
Lower arm: 3
K]
Wizt Twist: 1

Total: 4
Tatal: 4

Muzcle Uze:  Mommal, no extreme use
Muzcle Uze:  Mormal, no extreme uze

Forcedload: < 2 kg intermittent load

Force/load: < 2 kg intermittent load

Armg: Mot supparted

—Legs and Feet Rating

Seated, Legs and feet well supported. “weight even.

Grand Score: 4 Body Group &, F'u:uéture Fi ating
. . L } Upper arm: 3
Action: Further investigation needed. Changes may be reguirec Lemrerers 3 Baody Group B Posture Rating
i ' Meck: 2
Wrigt: 3
. ) Trunk: 3
Wirigt Twizt: 1
Total: 5

Tatal: 5

Muzcle Uze:  Mormal, no extreme use
buzcle Uze:  Mommal, no extreme use

Forcedload:  2-10 kg intermittent load
Forcedload: 210 kg intermittent load

Armg: Mat supported

—Legs and Feet Rating

Seated, Legz and feet well supported. ‘wWeight even.

Z4tez 2 - 10 kg
mop se pfidrzuje a je na ngj |Gt
tlaéeno Vyééi S||Ou Action: [nvestigation and changes are required soon.
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Elbow right —

Elbow left

Shoulder abd right
Shoulder abd left -
Shoulder for/back right
Shoulder for/back left -
Humeral rot right —
Humeral rot left
Trunk flex/ext

Trunk lateral

Trunk rotation —

Hip flex/ext right

Hip flex/ext left

Knee flex/ext right
Knee flex/ext left o
Ankle flx/ext right

Percent Capables

Angle Yalues

Torque Yalues

Mean Strengths

Ankde fiv/ext left

Elbow right

Elbow left

Shoulder abd right
Shoulder abd left
Shoulder for/back right
Shoulder for/back left
Humeral rot right —
Humeral rot left

._]

g

=]

g

g
|

Trunk lateral
Trunk rotation
Hip flex/ext right
Hip flex/ext left
Knee flex/ext right
Knee flex/ext left
Anlkle flx/ext right
Anlde flx/ext left
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Vyskove parametry z literatury pro obecnou populaci

Optimalni pracovni vyska rukou: A
Velikost zpracovavaného predmétu: B
Vyska stolu: C=A-B
A (cm) 2
Q
lehka sestava, psani, balend 107 '.g“
ukoly wyZadwici vetd sily dolil a do stran _--;‘,":- ____________________________
(manipulace s krabici, nastrogt, ) 91 ( s pr— :
pro velky vahy pf1 pokladani miZe bt a '
vhodné snifit na; T
ukoly wyZadwici welké sily nahoru 5
(wyndavant dili) a1 g g e
zrakowé narotné Ukoly| min 5-10cm nad wl =
et r ot I s " =] ﬁ g
(pro snifena zatiZend #je) urowni loktn 2 &
i ©
. I 4 4 v r . L] x
NV 361/2007 Sb.: ,Optimalni vySka pracovni roviny je - %
pfi praci vstoje u muzu v rozmezi 102 -118 cm, 0
I
<
Podrobny navrh v programu Jack je proveden pro
dle antropometrického prizkumu 2
ANSUR: vySka: 162,7cm, vaha: 61,2cm Prostor pro chodidlal
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Vyznam vysky pracovni roviny - RULA

Body Group A Posture Rating

Upper am: 2

Lower a3 Body Group B Posture Rating
Meck: 1

Wrigk: 3
Trunk: 1

Wirisk Twist: 2
Total 3

Tatal: g

- Muscle Uze:  Action repeated more than 4
Muscle Use:  Action repeated more than 4 times per minute

times per minuke . .
Forcedload: 2410 kg intermittent load

Force/Load:  2-10 kg intermittent load

Amng: Mat supported

Legs and Feet Rating

Body Group & Posture Rating

Upper arm: 1

Lower am: 3 Body Group B Posture B ating
Meck: 1

Wrisk: K]
Trunk: 1

Wrisk Twist 2
Tatal 3

Tatal: 5

- Muscle Use:  Action repeated mare than 4
Muscle Use:  Action repeated more than 4 times per minute

times per minute . .
Forcedload:  2-10 kg intermittent load

Forcefload:  2-10 kg intermittent load

Ams: Mot supported

Standing, weight even. Foom for weight changes.

Grand Score: 5

Action: | tigation and chan

Legs and Feet Rating

Standing, weight even. Room for weight changes.

Grand Score: 4

Action: Further investigation needed. Changes may be required.

Plsobici sily:
pravaruka-46 N levaleva-46 N

Body Group A Posture Rating

Upper arm: 1

Lower a2 Body Group B Posture B ating
Meck: 1

Wrist: 2
Trunk: 1

Wist Twist: 2
Tatal: 3

Tatal: 4

- Muscle Use:  Action repeated more than 4
Muzcle Uze:  Action repeated mare than 4 times per minute

times per minuke . .
Farce/Load:  2-10 kg intermittent load

Forcedload:  2-10 kg intermittent load

Arma: Mat supported

Leqgs and Feet Rating

Standing, weight even. Foom for weight changes. |

Grand Score: 3

Action: Further investigation needed. Changes may be required.
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Body Group & Posture Rating

Upper arm: 1

Lower a3 Body Group B Posture Rating
Meck: 1

izt 3
Trunk: 1

Wizt Twist: 2
Tatal: 3

Tatal: 5

Muscle Uge:  Action repeated more than 4

Muscle Uze:  Action repeated more than 4 tirmes per minute

times per minute

Farcedload:  2-10 kg intermittent load

Farcedload:  2-10 kg intermittent load

Arms: Mat supported

Legs and Feet Rating

Standing, weight even. Roaom for weight changes.

Grand Score: 4

Action: Further investigation needed. Changes may be required.
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Pfi feSeni spinace je nutno brat v uvahu poloha spinace,
ktera by méla byt takova aby zapésti nebylo pfilis vyklonéné
a zvednuté, neutralni pozice je spravna.

Vyska bodu otaceni paky cca 93 cm.

Meutraini zapssti Deviace zapést Extenze zapésti
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Uchopeni a usazeni mustku — STOJ (délka odmérena z videa je v sedé cca 4 sek.)

Task Description Code |Subtask Time - sec Element Time - sec
10.100 Ukrok od pirepravaiku po odlozeni sadv| S5 C2 1.376

10.110 Sahmuti po mustku ESEC{) 0.81

10.111 Uchopeni mustku GIA() 0.072

10.120 Premistit mmistek ke Kempi MS0C(I) 0.796

10.130| Instalace mmistku (odecteno z videa) Vi 1 4054

Ohnuti a zavareni jedné desky — STOJ (délka odmérena z videa je v sedé cca 5,5 sek.)

Task Description Code |[Subtask Time - sec Element Time - sec

20.100 Uchopit desku GlAY) 0.072

20.110 Premistit desku z voziku piesné na ohvbacku M75C{I)| 1.033(1.105)

20120 Ohnout desku (odeéteno z videa) Vi 1.08

20.130 Premistit desku z prave ruky do leve M46A(r) 0.691

20.140 | Vlozeni desky mezi hieben a zavafeni (odecteno z videa), V2 3.72

20.142 Ukrok k voziku 55 Cl1 0.778

20.150 Sahnuti na daléi deslu RE6A(r) 0.594 7.968

Délka vyroby sady ve stoje je cca 54,3 sek. Oproti sedu dochazi k navyseni déelky
operaci cca o 15 sek. z duvodu ukroku k voziku pfi odebrani desky.
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NV 361/2007 Sb. - hodnoceni pracovnich poloh

Definuje zpusob pro hodnoceni polohy trupu,
krku a hlavy, hornich a dolnich koncetin.
Dosahy hornich konetin ve svislé roving vstoje

Definuje limity pro nepfijatelné a nefyziologické 180

polohy.
160
s 140
£ . Neprfijatelné
£ 120
<3
w
2
E* 100
=1 Prijatelné
k- — B0
o T 1 1 1
D 10 20 30 40 50 &0
Predklon trup [*] I E D
Hlava - krk *
\“ e 40
) 3 : Fraiee
el L o Nepfijatelné — 20
".‘t.‘\ E E [
""\ Ji' E f=
“, 4 I £
\\.“ ’;' l§ = ) T
A s g 1- i| Prjatelne £ Pysvétlivka k obrazku €. 3
gt * 0 S i e e S e A — optimalni dosah
: os| |11 sl

B — piijatelny dosah
C — nepiijatelné pro casté pohyvby

0 10 20 30 40 S0 60 70O B0
Skion hlavy [*]
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Program Jack obsahuje nastroje, které upozorni na €innosti nebo pfimo na konkrétni
pracovni polohy, které jsou jiz mimo fyziologické limity. Zde pracovnici nepracuji v
optimalni poloze a tedy hrozi jim bolesti zad, rukou, svall, dochazi k nebezpedi
zvysene unavy.

Ohyb = 20°
Zejmena rizikove polohy (je Kiut = 45° Naklon = 20° '

nmitna zmena) jsou kdvz

ohnuti zad piesahne 60°
dle RULA

dle HZE L23 dle Sue Eodgerds

Bend Torzo

Type
|7F bend fram waist £ input parameters

= curl from neck

[ Keep Torso Centered

Flesideg) | _| | [0.0
Arialideal | _| | |10
ﬂ[-d;g] I__|_|_®

i Start

B ehavior Surmmary

Digmizz |
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Percent Capables Angle Walues Torgue YWalues kean Strengths

Elbow right

Elbow left

Shoulder abd right
Shoulder abd left
Shoulder for/back right
Shoulder for/back left
Humeral rot right -
Humeral rot left
Trunk flext/ext

Trunk lateral

Trunk rotation

Hip flex/ext right -

Hip flex/ext left

Knee flex/ext right -
Knee flex/ext left
Anlde flv/ext right —
Anlde flx/ext left

|
0 50 100 -180 -90 0O 90 180 -100 0 100 0 100 200 300 400
eg) Torque valies (Nm) Nm
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Skript Hip-palm (Autor Ing. Martin Baumruk)

Lze vytvorit vlastni nastroje, které napf. umozni rychlé porovnani s limity z legislativy.

Palm Z.obeta
Shaw HOFIZON
Human:  [uman
| Colcubone Leit/Right side
Ledt sida. Right side.
DeleteMaket | Release Behaviors
Coluscinder (bl ( whin © pelow © rad
St Dusplay Human:
Imashle | Tesnspacent Skeledon (1N
Back Angls Indicatar
LosdIndicator | Rotals Indic Delete Inde | | N —
[ | S8 ==
oo R TR
L Diusmiss | Usage.. | ! |
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Zadani: UrCit maximalni hmotnost nakladu voziku pfi manipuluji s voziky zenami

Popis pracovisté: Krucni manipulaci s voziky dochazi v prostoru haly s betonovou
podlahou oSetrenou barevnym hladkym natérem. Délka pojezdoveé drahy pri manipulaci
s voziky je cca 5 metrl v€etné zajizdéni na rampu (to¢nu) se stoupanim pfriblizné 10%.

Strana: 23 © 2010 GETA Centrum s.r.o. All rights reserve



Pouzita metoda méreni a pristroje

Pro urCeni taznych a tlacnych sil pfi rucni manipulaci s voziky byla pouzita tenzo-
metrickd metoda v souladu s NV 361/2007 Sb. a s pfihlédnutim k CSN EN 1005-3.

Pro zmérfeni sil pfi manipulaci s voziky byla pouzita sada méricich pfipravkd Digitalni
tenzometr DT I, vyrobce GETA Centrum s.r.0., méfici jednotka FG-100 a zaznamovy
software DynamFG verze 1.2.

Pro ucely méreni byly pouZzity dva typy voziku, s gumovymi a polyuretanovymi kolecky,
zatizené hmotnostmi od 750 kg do 200 kg, vCetné hmotnosti voziku. S voziky
prevazné manipuloval muz a u zatizeni 200 kg byla provedena kontrolni méreni,
kdy s voziky manipulovala zZena.
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Nameérené hodnoty pro hmotnost voziku 306 kg s polyuretanovymi koleCky

Maximalni tazna sila: 72,6 N (limit v NV 361/2007 Sb. - 220 N)
Maximalni tlacni sila: 252 N (limit v NV 361/2007 Sb. - 250 N)

Nameérené hodnoty Prubeéh sil pro hmotnost voziku 306 kg
Méreni Max. tazna | Max. tlacna 11
Zatéz [kg] sila [N] sila [N] ,
Cely soubor: 5.9.2007 10:13:45,000 - 10:14:18,0
1 i ?50 561 ‘8 361 ‘D Pu§ethudnqt: 220 .
2 512 53110 (916,0:} Foget nulowych hodnat: 0
Taine siky
3. 300 2532 2212 Potet hodnot 67
Int_egrél: .266&60 [M]
4. 210 302.6 189.6 mir%“ur; gg‘gn[’“[ﬂ”
5. 210 175.0 289.6 / Primér. 3065 M)
6. 500 184.6 3426 / T et hadnot 133
Int_egrél: —.1IZI_122,E‘EI ]
7. 306 72,6 2520 mir%“urpﬁ _géﬂz?u[gJ[JN]
8. 21 D 1??,8 20910 Frimér. -76.11 [M]
Strana: 25 © 2010 GETA Centrum s.r.o. All rights reserve



Odhad staticke sily - Static Strength Prediction

Analyza nerozliSuje mezi tahem a tlakem

Namérena maximalni tazna / tlacna sila: 72,6 N/ 252 N
SSP doporucena makx. sila: 194 N pro 90% zen resp. 257 N pro 75% zen
Hlavni omezeni sil: abdukce v levém rameni

Hodnotici formular

Human: [HLJi‘n&H_cI&né_FED

ﬂ ™ Dietailed iew

Forces | Pasture | Measuwe | Vision | Advanced | Report

| Manual |
Left Hand: — Right Hand: —

TFoce b 8] ]| | e o] 2] ]

palm.palmcenter  — palm.palmcenter  —d

¥ Enable left hand force

[ 257.0 M.57.6 |bs26.2 Kg

¥ Enable right hand force

[SD.D ME7 Ibe3.1 Kg

| #=-255.7"7=-256 Z=0.0 | | #=-234 ¥=188 Z=0.0

Force distibution strategy:  Two Feet —i .

Frequency, Duration, Time: —
Freq/cpcle: [1 00 Cycle Time[zec]: E 1200.0 Fregdmin= 0.05 .

Duration Range: 06to 0.9 sec [e.g hose] — |

— Supporting Hand

& None ( Lefthand ¢ Right hand
— External Suppaort: -
* Mone © Shing © Thighe ( Pelis € Trunk
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Vypoctené % populace pro
jednotlivé klouby (rameno a dalSi) a pro danou prac. polohu

JoitiAis el —Strength Capability 5 ummany

% Pop) |

R Elbow 100D
R Sh AbAd (950

R Sh FuwEl [356
R Sh Hrad (IO
L Elhow  [833

Lek aosd [ | Shoulder

L Sh FuBk [958
L 8h Hmd  [358

Trunk Flzn W
Trunk Bend M
Trunk Tuwst W
R Hip W
R Knee W
Ranke [B5EN
L Hip Iﬁ
L Knee e

| L Arkle 85.1

| LMLA Corap IT
- s ap IR

| L5 Lt 198

Elbowr —

Torso o

Hip -

Enee

Anlkle

Percent Capable Summary

0 30

Percent Capables (4]
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Limity ruéni manipulace - Manual Material Handling Limits

® Analyza se pouziva pro hodnoceni ?innosti - zdvihani, pokladani, noSeni, tla?eni a tahnuti.

® Ur? maximalni p4jatelnou vahu (resp. silu), se kterou bude schopno zvolené % muz? nebo Zen pracovat po celou
sm?nu v danych podminkach, v dané poloze a s danou frekvenci opakovani operace bez zvySeného rizika

poSkozeni.

Metoda rozliSuje silu jak pro viastni pohyb, tak i pro po?ate?ni pohyb (odlepeni kole?ek). Analyzou lze
zvolit % populace, pro kterou ma byt hmotnostni resp. silovy limit vypo?ten.

Namérena max. tazna/tlacna sila
7,4 kg / 25,7 kg
Vypoc€. prumér. tazna/tlacna sila
3,1 kg 7,8 kg

Task Caonditions: Females 75 petcent capable push g

Fushina/Pulling a distance of 2.1 m ata height of 135 cm f
Cine pushipull every 30 min.

Initial Susztained
Push Force Limit: 25 kg 17 kg
Pull Force Limit: 25 kg 16 kg
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Task Conditions: Females 90 percent capable push [ pull limits

FushingiPulling a distance of 2.1 rm at a height of 135 cm from floor to hands.
one pushipull every 30 min.

Initial Sustained
Puzh Force Limit: 21 kg 12 kg
Pull Force Limit: 21 kg 12 kg

The Initial force is defined a5 the force required to bring an object into motion. The
Sustained force is defined as the force to keep an object in motion. 10 percent of the
female population would consider these loads too greatto handle.
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Task Input

Uitz
Task Number 407 Dist:WﬂAngle:’EﬂMass:’Fﬂ

Dezcription: |k0|0 4

Analyza pro symetrické a nesymetrické
zdvihaci ukony, bere v uvahu rizné obtizny
uchop bfemene, fyzicky stres vlivem
opakovaného provadéni ukonu.

Pozture | Frequency | Coupling

Awerage Load: 17 M awimum Load: 17
Lift Originy

lse Posture | [29.166 H:| 42093 Azymmetry: |0.026

Lift Destination

Use Posture | ¥ [80.127 H:| 40,268 Agummetn: (2215

™ Significant control required at destination

Computed Yertical Lift Distance: 50,961

Vystupem je doporuc¢eny vahovy limit
(RWL), tj. hmotnost, se kterou témér vsichni

zdravi pracovnici mohou pracovat za danou posa | Fnauncy [ Cois |
periodu Casu (do 8 hodin) bez zvyseného e
rizika vzniku bolesti spodni Casti zad a

onemocneni. Dale vypocCita index zdvihu
(IL), tj. porovnani skuteCné hmotnosti s
doporucenou.

Optirnal Bulky
i : i+ .
Packaging Packaging

Grasping
~ Dpti!'nal o S_Ddeg.
Grip fingers

Derived hand coupling rating: poor

Task# Description |Avg. Load | Max. Load O.H. OV, DH.  DY¥.  Dist OA DA | F |Dur. | coupling
100 kolod 17 17 42 268 259 166 |40.09% 80,127 150,961 0,026 22120508 1 poot

Task# | LC HM VM (DM ADM CM | FM FIRWL |STRWL FILI|STLI
100 |23 |0.5% 0.51(1.00 1.00] 355 255 |17 177

IL<0,85 0,85-1,0riziko) Ergomonické normy rady CSN EN 1005
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Task . s Avg. | Max. . .
4 Description Load = Load O.H.|O0.V.|D.H.|D.V, Dist| O.A. D.A. |F Dur. coupling
100 Pi"endén[kbt?likuz 11.3 11.3 44 | 25 | 103 | 25 | 0 |3.888/3.888(3| 0.1 | good
voziku na vylevku
150 Pi"endénikb?likuz 6.3 6.3 44 | 25 | 103 | 25 | 0 |3.888/3.888(3| 0.1 | good
voziku na vylevku
200 |  Vraceni kbelikuz 113 | 113 [103| 25| 44|25/ 0| 0 | 0 |3 01| good
vylevky na vozik
300 |  vracenikbelikuz 6.3 63 |103|25[44 |25/ 0| o | o [3/01| good
vylevky na vozik
Task# LC{HM|VM | DM |AM CM| FM FIRWL|STRWL| LI STLI
200 | 23(0.40{0.85/1.00|1.00/1.00/0.88| 7.76 6.83 146 1.66
100 | 23 0.85{1.00{0.99(1.00(0.88| 10.97 9.65 1.03] 1.17
300 | 23 0.85{1.00{1.00(1.00(0.88, 7.76 6.83 |0.81| 0.92
. e 150 | 23 (0.57{0.85/1.00/0.99/1.00/0.88| 10.97 9.65 | 0357 0.65

Limity pro 8 hodin:

CSN EN 1005-2 jsou definovana kritéria:
LI <0.85

riziko je pfijatelné
0.85 < LI < 1 existuje vyznamné riziko
LI>1

je nutné prepracovani operace
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Taszk:  Lifting # Lowering  —1 " Male

(* Female Uritz:  metric —

Taszk Parameters:

Cantainer Width [cm: I v Container handles?
Lift / Lower Distance [cm): 51 — TT [ ﬁ'rgr??u?'rfftrbent::il:e?d
Lift # Lower Frequency: 5 zec _|| Height:  Floor level to knuckle  —
Estimnate:
{* ‘wizight Limit " Percent Capable
Fercent Capable: 90 —
Analysiz:

Lifting Limit: ¥ kg
Lowering Limit: 7 kg

MMHL - limity pro 8 a vice hodin €innosti pro zeny:

7 kg pro zdvihani i pokladani - témer vsechny pracovnice
9 kg pro zdvihani i pokladani - 75% pracovnic z populace

10 percent of the female population would consider these loads too heavy to manually

handle under the specified task conditions.

Motice: Lift forces at this level may exceed MNIOSH (1981) recommended eneragy
expenditure limits when performed continuously for 8 hours or more.
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High | Low . Walk-| ..
Ta#sk keal |Description Freq| Category| Detail | Pos(|Pos( thzad Tu:‘ne F‘::“ speed Distance SI;PE
m) | m) (kg) |(min), (kg) (m/s) (m) (%)
. light - Duration (min) 60
100 |14.400| Machani | 30 "‘_r;“m“;;l both | - [ - | - | 04
arms Total Task Energy 68.453
heavy - Standing Posture Energy (keals) 41.124
300 26400, Myt go [Emwork) o | - | - | - |04 - - - :
- general Arms
400 |27 653 Chize 30 walks | inclined | - - - 0.8 - - 30 Total Energy Expenditure (keals) 109.577
Energy Expenditure Rate (keals/min)|1.826
Prepocéty a hodnoceni
Celkovy e.v. na operaci 0,287 MJ
Naméreny minutovy e.v. 127,4 W
Minutovy pripustny e.v. 395 W (NV 361/2007 Sb.)
Sménovy pfipustny e.v. 4,5/5,4 MJ (NV 361/2007 Sb.)

Celkovy e.v. ve standardni sméné 2,0 MJ
Prepocteno na 7 hodin prace
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Analyza unavy - rezim prace a odpocinku

Recovery Duration Minimum
Task # Time Description e Endurance
Needed Group
100 | 48.849 Machani 1 23.0 | Ankle flex/ext left
200 | 26.746 Myti okraje 1 13.7 |Ankle flex/ext right
300 5.197 | Osmicky leva pozice | 10.9 | Ankle flex/ext left
400 | 21.694 Machani 2 16.4 | Ankle flex/ext left
500 | 20.249 Myti okraje 2 12.2  |Ankle flex/ext right
600 5.094 |Osmicky pravd pozice, 9.1 Ankle flex/ext left
700 | 14.586 Machani 3 13.9 | Ankle flex/ext left
800 4.751 | Osmicky levd pozice | 10.5 | Ankle flex/ext left

Il'ntal Task Duration(sec) | 109.700
Cycle Time(sec) 120
Recovery Time Available |30.3
Recovery Time Needed |147.166

Jeden myci cyklus vyzaduje
cca 2,5 minuty odpoc€inku

Strana: 32 © 2010 GETA Centrum s.r.o. All rights reserve



JGETA
Centrum s.r.o. w

Ing. Petr Gad'ourek, Ing. Tomas Lebeda
GETA Centrum s.r.o.
Ergonomicka laborator
Nad Spadem 9/206
147 00 Praha 4
telefon: 271 731 264
e-mail: ergonomie@getacentrum.cz

www.getacentrum.cz

Strana: 33 © 2010 GETA Centrum s.r.o. All rights reserve



