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Priklady pouziti simulacniho programu
Tecnomatix Classic Jack pri optimalizaci
pracovniho prostredi a pracovni zateze
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Model pracovniho prostredi

Tecnomatix Classic Jack

Software je universalni nastroj pro hodnoceni vlivu pracovniho prostfedi a pracovni Cinnosti na
pracovnika. Umoznuje vytvorit 3D model pracovniho prostfedi, 3D model pracovnika a 3D
model pracovni Cinnosti, resp. simulovat pracovni ¢innost. Umoznuje porovnavat jejich vzajemné
vazby z hlediska ergonomie, fyzické zaté€ze pracovnika a také z hlediska efektivity prace.

Vyhody:
- analyza pracovisté a ¢innosti pomoci biomechanickych a ergonomickych analyz

- urc¢eni rizikovych pracovnich €innosti a nevhodného pracovniho mista

- porovnani vysledku s hygienickymi limity dle NV 361/2007 Sb. v plathém znéni
z hlediska pozadavku na prostory pracovisté a pracovni polohy

SIEMENS

Prehledna prezentace vysledk G« managementu spole €nosti.
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Priklad C. 1
Manipulace s pastickym pacientem

. Zjisteni sil potrebnych pro manipulaci
se spastickym pacientem |
. Zjisteni zatéze muskuloskeletalniho aparatu

Digitalni tenzometr DT2
vyrobce: GETA Centrum s.r.0.
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Priklad €. 1 - zaznam z mereni

vyska pacienta: 181 cm Pacienti:
hmotnost pacienta: 65 kg Pacient Vaha [kg] | VySka [cm]
_ - - : : s e — 1 65 160
e : = ' ; 2 53 157
: 3 61 160
4 43 149
5 46 151
6 60 172
7 57 174
8 67 176
9 78 173
_#& Personal:
\ | Personal [Pocet 19
Primérna vySka [cm] 166,7
- Rozptyl 70,95
Vyska o [cm] 8 42
20 [cm] 16,84
Primérna vaha [kg] 66,6
Rozptyl 231,61
Hmotnost o [kg] 1522
20 [kg] 30,44
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Priklad ¢. 1 - sily potrebné pro manipulaci s
pacientem

~ /7

NejvySSi nam érene sily p fi vykonavani €innosti polohovani:
oblasti DK oblasti panve oblasti hrudi
146,6 N 511,2N 335,99 N

Cinnost polohovani - DK, panev, hrud

500 N\

s
480 ~

260 ==pP_-DK
==P— panev
P - hrud

Tazné sila [N]

40
20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Hodnota N
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Priklad ¢. 1 — biomechanicka analyza LBA

—— | | tlakova sila ptsobici
Gender: - Height (em): weight (kg): n a L 4 / L5 :

I L4IL5Forces : : : 2992 N

: | . : :
AP Shear | - —/1 ~—{ POSTERIOR  ANTERIOR |-

low back spinal forces (L4/L5)

Compression

Lateral shear ] I i
: Articular | | Intervertebral
r T T T T T T T Process e Foramen
[i} 2000 4000 6000

Spinal forces (M)

. /el Intervertebral
e low back compression force of 2992 is below the NIOSH Back Compression Action Limit of 3400 N, Transverse Disc
representing & nominal risk of low badk injury for most healthy workers,

Human Attributes Body

Gender: |/ Height {cm): Weight (kg):

Spinal

low back spinal forces (L4/L5) Cord

L4/L5 Forces

Compression I
o] ]
Lateral shear | - i !
T T T T T T T T
(4] 2000 4000 5000

Spinal forces (M)
The low back compression force of 6378 is above the NIOSH Back Compression Action Limit of 3400 N,
representing an increased risk of low back injury for some workers, It is recommended that this job be modified to
reduce low back compression forces,

Human Attributes
Gender: Height {cm): | Weight (kg):

low badk spinal forces (L4/L5)

L4/LS Forces

Compression [ |

Lateral shear

T T T
a 2000 4000 6000
Spinal forces (M)
The low back compression force of 4323 is above the NIOSH Back Compression Action Limit of 3400 N,
representing an increased risk of low back injury for some workers. It is recommended that this job be modified to
reduce low back compression forces,
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Priklad €. 1 — shrnuti vysledkli uvedeného
prikladu

NejvySSi nam érené sily p Fi vykonavani €innosti polohovani:

oblasti DK oblasti panve oblasti hrudi
146,6 N 511,2 N 335,99 N
14,94 kg 52,1 kg 34,2 kg

Celkova délka manipulace je nizSi nez 30 min ve sméneé.
Dle NV 361/2007 Sb. v platném znéni hmotnostni limit pro zeny je 20 kg.

Dle normy CSN EN 1005-3 je limitni sila b&hem manipulace s biemenem ve stoje
pro zeny v tahu 164,6 N.

Porovnani s limity: oblasti DK oblasti panve oblasti hrudi
NV — 20 kg 5,06 kg - 32,1 kg - 14,2 kg
CSN —164,6 N 18 N -346,6 N -171,39 N
VIIV. nmotnosti manipulovaneno bremene a polohy na meziobratiovou plotenku L4/LS
oblasti DK oblasti panve oblasti hrudi
2992 N 6378 N 4923 N
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Vykresleni dosahu ze stfedu dlané pravé horni konéetiny pfi maximalni flexi trupu 60°

T ———

Vyska: 149,86 cm 166,7 cm 183,54 ¢

Pracovnice pfi vysce 149,86 cm ma dosah tésné za drovni pacientova levého boku. Pacient je
umistén ve stfedu Iizka.

il '
s se =

— —

166,7 ¢cm
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Priklad C. 2

Manipulace s bremenem
. Zjisténi zatéze muskuloskeletalniho aparatu

. dukladny rozbor pracovni ¢innosti z hlediska manipulace

. navrhy opatreni
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Priklad €. 2 - manipulace s 18 kg bremenem

Realna situace

Navrh optimalizace

Human [humen

st | s | ot | s

x|
s | oot | watchdos
Heght (en): weight (g):
low back spnal forces (L41.5) Human Atbutes
L4/L5 Forces Gende: Heght (en): vieght Ga):
= fow back spinl forees (4.5
] L4IL5 Forces
Lateral shear |  E— |
T T T T 1]
o 2000 000 000
Spinal forces ()
low back injury for most healthy workers. | o D 00
s forces 0
B 1
Urage | Wochiog oy [coods e ACTIVE ]| Dsmis |
Human umant Human human3 =
aralyss | Reserts | raphe | watchdoos analyss \ Reports | Graphs | wetchdngs
Human Atributes Human Atirbutes.
Gener: Height (c): wieicht (kg): Gender: Height (). Weight ()
fow back spiral forces (L31LS) fow back sinal forces (L41.5)
L4/L5 Forces L4/L5 Forces
Com [E—] Compression [
u] AP Shear ]
tatn | Lateral shear
T T : I T T T T
o 2000 o ouo 0 2000 4000 600
Sphel feces ) Spinal forces (1)
& low back compression force of 2183 & below the NIOSH Eack Compression Action Linit o 3400 N,l e s Limitof 3001,
Fh representing 3 nominalrisk of low back injury for most healthy warkers. T"ﬁ representing a nominal risk of low back injury for mest healthy warkers.
[ o i sviagre]_cemte ] Ce ol Wl

tlakova sila plsobici na L4/L5: 2265 N 1435 N
2193 N 1505 N
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Priklad €. 2 - manipulace s 18 kg bremenem

Himans H-um;-:ml a Ergonomic Analysis
i ~
Forces Sort by: [ Joint —-l_ Angle convention: | Jack —! | =
Left hand I [ T Str [
= Joint/Axis = Use Moment Musde  \Angle Stl'["lir;?'lﬂ-l SSTCTB%T
Site: | palm.palmeenter —i | |17 53.0 ﬁN _Capable {Nm)  |Effect |(deg) tm) | om
— — = R WristFlx | 80 [Fon [zo (02 33
= & a [t2 . Virig Rt 1
& U'DEJ I 'I'D}j & 'J'D_ii L Wurist Fhe |8 2.7 EXTN  -20 7.6 24
R Wrist Dev I 38 LN 05 91 2.5
Right hand L Wrist Deyv [ 14 un 8.8 8.4 ]
Site: | palm.paimeenter —1 | i | 160,02 LS By N D 5 =
L wr SuPr o3 - e |
w: ooy -1o2lz] oo2 R Elbon 8.0 FLIN 586 (745 184
EJ j EJ L Elbow 8.7 EXTHN 822 323 6.5
R Sh Abid 373 D 137 (768|188
Clear all figure loads LSh Ab.Ad -19.0 [ABD 993 s 13.9
R Sh FwBk <498 FWD 4.3 1107 |30.2
Suppert L 5h FwBk 64  BKW 160 566|165
o [ R Sh Hmrl 2.7 MED 1.7 621 (159
Force distribution strategy: | two feet —i e T e o e P
; : Trunk Fix -56.0 FLXN  -12.0 (2355 [745
Sarepband) Porl Trurk Bend %6.5 LEFT 250 (1448 (326
Trunk Twst -10.5  (Cw 17.0  |[106.6 |28.5
External Support: | none — | R Hip —1}'.'1 E\TN 03 1958 ?8.6
. L Hip Ffi0.1 Ban 1 1558 [786
Frequency and Duration R Knee 156 |FN B8 |141.9 |4L8
[ use frequencyjduration compensation L Knee 2.6 :FLXN 9.0 élql.? 41.7
. = R Ankle 353 EXTN (7.0 1432 43,3
Frequency: :I Cyde time {sec):| j 0 Aride e e [
Frequin:- E : |t =z —d
L4/L5 Comp [2
Limits L4/L5 AP
L4/L5Lat »
Percent capable threshold:|  75.0 ::‘j =
L41LS Compression imit (N):  3400.03] ~ SOlver
L4/L5 AP shear limit ()| 1000.02] Starting Load (N):|10.0 :vj Maxrmum Laad (N):]300.0 }i
L T |
L4/L5 Lateral shear fimit (M): IUDU.UE] [ litage ] [ Riset ] [ Dismiss I
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Priklad €. 2 - manipulace s 18 kg bremenem

Realna situace
3699 N

Navrh optimalizace byl vytvoren
celkoveé pro 5 Useku pracovni
cinnosti.

Navrh optimalizace pro
uvedeny priklad:

1193 N

Navrh obsahuje 2 varianty
T optimalizace.

1. odkladat desku na policku ve
vysce 89 cm

2. odkladat desku primo na
prizplsobeny vozik

L4/L5 Forces

s5on force of 119315 below the NIOS ompresse
representng a nominal isk of low back mury for most healthy workers,
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Priklad C. 3

Montazni cinnost
. Zjisténi zatéze muskuloskeletalniho aparatu

. dukladny rozbor pracovni ¢innosti z hlediska prac. poloh

. navrhy opatreni
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Priklad ¢. 3 — stanoveni vysky prac. roviny
Navrzena vyska je stanovena dle:
. pracovni polohy pracovnika
- analyzy RULA

- viditelnosti pracovnich prvk{

Joint: |human0.base_of neck X
Connects from t1.distal to neck.proximal

¥ (deg) DiE 156
-5L5 45.2
Z (deg) (== 4.0
-56.1 56.1
X {deq) g 4.0
-20.0 20.0
I Adjust I

Human:  |humang
Behaviors Manipulation

Task Entry | Reports  Analysis Summary ‘

Job Title: Job Nurnber:
Location: Analyst:
Comments: Date:

Body Group A Posture Rating

Upper arm: 3
Body Group B Posture Rating

Lowerarm: 2

Neck: 2
Wrist: 2 Bend Torso
Trunk: 1 Type
Wrist Twist: 2 —
(%) bend from waist ) input parameters
Total: 3

Total: 5 O curl from neck

[] keep Torso Centered
Flex{deq) EE 2.0
| axial(deg) E=] 5.0
Lat(deq) L[ |50
[start

Behavior Summary Dismiss

Muscle Use:  Action repeated more than 4
Musde Use:  Action repeated more than 4 times per minute

times per minute
Forcefload: < 2 kg intermittent load

Forcefload: < 2kgintermittent load

Arms: Mot supported

Legs and Feet Rating

Standing, weight even, Room for weight changes.

Grand Score: 4

Action: Further investigation needed. Changes may be required.

,
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Priklad ¢. 3 — stanoveni vysky prac. roviny

Nasledujici priklad popisuje doporucenou vysku
pracovni roviny pro rtizné vysoké pracovniky.

160 165 168 171 175 178 181 184 187 191

Vyska pracovnika
81 845 871 896 93 951 97,2 994 102 105

99 percentil

Vyska pracovni roviny
95 percentil

50 percentil
5 percentil

1 percentil

165 cm

160 em
o

P

=

=
- —

gl

i

81cm
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Priklad ¢. 3 — stanoveni vysky prac. roviny

Upper arm:

Bylo vytvoreno 28 modelu pracovnich poloh pro 2 typy et g

Flexion: 45,7 |
mOtOI‘u Abduction: |27.0 |29.6

Transverse: [26.5 [15.3
LatHumRot: -51.3 |-11.8

Na zakladé vysledku byla doporu¢ena zména vysky pracovni

roviny pro 14 pracovnich €innosti v rozsahu od 4 do 10 cm.

Human: human X

Postures | Indicators | Reach | Other | Export | Setting

Torsa:

Flexion: {145

Lateral: 71
= = Aial: 6.7
Joint: human base_of_neck .
Connects from t1.distal to neck proximal
7 Head-Meck:
¥ (deg) EE] .2 Flexion: |16.8
i et Lateral: 3.5
Z (deg) | 43
561 5.1 Aial: Bt
W . X (deg) | 41
TeskEnry | Reports  Ansyss Surmary | 200 200 Upper arm;
B
Job Title: Job Number: 0 Left: Right:
Locaton: Aralyst = Flexion:  |45.0 [38.4
Comments: Date: Human:  |human b T =
e Behaviers Manipulation Abduction: |27.8 EC
Upperarm: 2 e Transverse: [27.8 |44.8
Body Group B Posture Rating - - !
tawcramsl 3 N o LatHumRot: |-50.5 |-57.4
Wrist: 3
Trunk: 1 o
Wrist Twist: 2 Wrist:
Total: 2 .
Total: 4 Flexion: jat o[
——— | MusdeUse: Normal, no extreme use e m
Musde Use:  Normal, no extreme use Deviation: [-2.4 |-16.0
Forcefload: < Zkg intermittent load ™
Forcefload: < 2kg 4 Bend Torso PronfSup: |-10.9 ||20.1 D
Arms: Mot supported LA £l % o Tree s
- (@ bend from waist O inputparameters
Legs and FeetRating O e Elbow:
Standing, weight even. Room for weight changes, 1 keep Torso Centered Eiadon 73 "3'2 7 D
\ o]
Grand Score: 3
O] knee:
Action: Further investigation needed. Changes may be required I e
— =1 Flexion:  |23.3 116 []
ot e <]
] Behavior Summary Distiss
v Foot:
Usage Dismiss o7 =
__ _ o n ; L
~ — ~ Flexion: 12.8 |10.4

addfabd: 1.4 |-14.8 [
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GETA

Centrum s.r.o.

Déekuji za pozornost

Ing. Petr Ga d'ourek, Ing. Tomas Lebeda

GETA Centrum s.r.o.
Ergonomicka laborato F
Nad Spadem 9/206
147 00 Praha 4
telefon: 271 731 264
e-mail: ergonomie @jetacentrum.cz
www.getacentrum.cz
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