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7}. Job Strain Index
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Strain Index

2
Strain Index & 4= 45 byjeongi@hansung. ackr
g 58| o=2=
2z [uE HHEEE NS =] 50 olEa b
x| 57| 2H% of Cycle) ‘50 9% ] 20 <3 |orm
so g =) 05 3 [sEe
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J. Steven Moore & Arun Garg, The Strain Index A Proposed Method to Analze Johs For Risk of Distal Upper Extremity Disorders, Am. Ind. Hyg. Assoc. J. 96:443-458 {1995)

http://www.hsc.usf.edu/~tbernard/HollowHills/Strainlndex22.xls

Moore - Garg Strain Index

Description of task

Strain Index 45

Uncerain

Intensity of Exartion ‘ Sornewhat Hard: Moticeabls or definite effort (B5: 3)

ﬂ 30

Duration of Exertion (% of Cycle) | 0-49% =l s
Efforts Per Minute [+ -8 = 10

HancAwrist Posture | Geod: Near Meutral =l 10

Speed of Worl| Fair: Normal speed of mation ~ 10

Duration of Task Per Day (hours) | 4-8 ﬂ 10

4. 213 EuHA]

7}. NLE
19919 w2 ZPAF oA B AU (NIOSH) A 7RErst Fojx 2] 279
A el ek #d

A, 53 571 Aol bdstAl &g ¢ de= A=
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(RWL : Recommended Weight Limit)E H|A A=st=S o] 2ol 919
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NIOSH Lifting Guidelines -- Job An

Motes

Eni

Fol

ter values in Yellow area.

1 Composite Lifting Index (CLI) to be computed correctly,

sort tasks in decreasing order based on LI by pressing button.

Sort

Cli= 0.0 Object Wt] _Hand Location (inches] | Asymmetry [Period| Freq
Task| 1991 Guide | 1981 Guide Ibs) Origin Destination degrees) |(hours) (#/min)Handle
No. | RWL AL | MPL |L {avg)| (max] H v H V| Orig | Dest| P F C
1 0 0 0 0 (i}
2 0 0 0 0 00
3 0 0 0 0 i}
4 0 0 0 0 (i}
5 0 0 0 0 (i}
[ 0 0 0 0 00
7 0 0 0 0 i}
g 0 0 0 0 (i}
E] 0 0 0 0 0.0
10 00
Good
Clsar Data| Fai
Thomas E. Bernard Foor

University of South Florida

College of Public Health

Tampa FL 33612-3806

(813) 574-6629 / therard@hsc. usf edu
v2.1 B/24/00 © 2000 Thoras E. Bernard
Mo Warranty: Explicit or Implicit

1}. Snook Tables

Originally developed by
Gary Herrin
University of Michigan

Liberty Mutual Tables for Lifting, Carrying, Pushing and Pulling

Snook's Table2 918 WA
ol oste] sl La/g 7]

A5 A3

X
=

Al

=
Bt

http://www.hsc.usf.edu/~tbernard/ergotools/




Push/Pull Analysis

Push/Pull Analysis -- Adapted from Liberty Mutual Tables

Job|

Enter Job Title

Press "Taday”
toset e,

Today

Nates[Enter Any Notes
Units. Rate Representation
Directions Metric - 1 Every -
Efiort Type Vertical Zone Distance of Travel Frequency
[Push ] Shoulder ] B ~]| [t78n ~]
|Actual Value| % Accept. | % Accept
Design Goal [kl forMen | for Women
[ trisin [y 590 ® o
| sustainea] 21 Kiograms | Sustained| 450 7 5
Percent Acceptable
10 P 50 75 80
Initial Men| 70 &1 51 41 3
WWornen| 4 37 32 27 2
Sustained Men 54 a7 El 0 2
Wornen| 42 ® = 2 "

Note: Allforces are reparted to nearest whole number.

12.19/24/02 ©2002 Thomas E. Bemard

Lift/Lower Analysis

Lift/lLower Analysis -- Adapted from Liberty Mutual Tables

JnhHEnlsr Job Title

|

Notes[Enter Any Notes

Today

Press "Today"
toset ote

Carry Analysis

Carry Analysis - Adapted from Liberty Mutual Tables

Job|

Enter Job Title

Press "Today"
to set ot

Today

Notes|Enter Any Notes
Units Rate Representation
Directions [usTrad  w]  |[E=Every ~]
Effort Type Vettical Zone Distance of Travel Frequency
Carry Elbaws Bent ~| [t ~]| [t7imin +]
Actual Yalus | % Accept. | % Accept
Design Goal [ib] forMen | for Wamen
34 Limits in Pounds 340 92 73
Percent Acceptable
10 25 50 75 %0
Men| 95 &1 66 51 El
Women| 49 44 E:] 3 b2

Note: All forces are reparted to nearest whole number.

V2.0 9/26/02 @ 2002 Thomas E. Bemard

Type of Effor Units Rate Representation

Sirestions Lower w [usTrad ~] [1Every ~]|
Fosition of Hands Wertical Zone Distance of Travel Frequency
10in ~|  [Knucke o Shouldsr  w|  [10in ~]| [r7imn ~]
Actual Value| % Accapt. | % Accept
Design Goal [Ib] for Men | forWamen
26 Limits in Pounds %60 a7 v
Percent Acceptable
10 25 50 75 90
Men| 100 86 70 54 39
Women 40 36 31 26 22

Mote: All forces are reported to nearest whole number.

+2.0 92502 @ 2002 Thomas E. Bernard

t}. Calculator for analyzing lifting operations

S o] =
g+ 3

Washington OSHA|A 73t E7] Z]ol
B

& Aol St

-

http://www.lni.wa.gov/Safety/Topics/Ergonomics/ServicesResources/Tools/LiftingCalculato

r3/ergo_worksheetIE.htm




Calculator for analyzing lifting operations

ENTER YOUR INFORMATION HERE

Company 1 Evaluator ——————
Job [ Date 1]
1 . Enter the wesight of the abjects 3 Click on the blue circle which corresponcds
lifted here Ibs to the times the person lifts per minute and
the total number of hours per day spent
lifting.
2. Click on the blue rectangle which
Note: For |ting done less than once every fiva minutes, use 1.0
corresponds to where the
persons' hands are when they ::r"mm"" For how meny hours per day?
begin to lift or lower the objects. Mitonyzsmm 100 © O] 5] ° o
11ft every min Q Q@ Q
2:3 lifts every min Q Q Q
Above 45 lifts every min Q Q Q
shoulder : 67 ifs vary min @ (o) o)
| |2 89 s every min (e} [¢] @]
/A/ ﬂ 10+t every min [¢] © )
Waist to =

b
shoulder = [Lasor ano | & 4. cickhere ifthe person twists 45 degrees or

s more while lifting
Knie:tm Othenwise click here
wal

5. Lifting Limit = [

Kne, Weight Lifted =
Knee

Near Mid Exdondod

1-800-4BE-SAFE

5. Estimation of Metabolic Rate

AAApA el whE Ak A

ISO Component Method : TUA-M[W]
Adapted from 150 8296, 1950 Total Time 0  Select Units [Metric  w Clear Data
Clear Times
1 2 3 4 ]
Task T 2 3 4 5
Total MW= 315 MW= 100 MW= 100 W [W)= 100 MW= 100
Base 80 80 a0 80 80

Fosture | [Stand | 45| |[si =] | |[s ~] | |[st | 20| |[s ~] =
Agu\my‘ |EUIhArms ﬂ ‘Nune j |Nune ﬂ ‘Nune ﬂ |Nune ﬂ

Efort Lawel [ Hoaw ~] e | Light | ’ [ st ] ’ | Light ~]| ’ [ Lignt ]| ’

Maotion [m/min]
harizantal
vertical i 0 i i 0

o
o
o
o
o

Time Tirne Time Time Tirne

Enter data in yellow cells and select posture and activities from menus
Enter times to obtain a time-weighted average

M 0 T a il 0 T 0 * a
1 0 t a t 0 t 0 t a

6. ANSI Z365

Ir
rr i

ANSI-7365% "= EsAd Tl ZAAFe] Abarel 1159 Qo] H&=
ZAAAZS #AE sty Y EZHoz JfHEgom. A oA wFAE}
CTDs %S 3t A4 AHE AASFaL vk ANSI-Z365% Algeo

ol



T i =
& 6. ANSI H7b7|&
T N = = N
ZA FE S8F
o4 108 ofet
ol =
ofte ™ 10~154
ol =
gl 167 0|2t
At E© 2
= A zhel
B 27112
Y UWE
ANSI-Z 365 =4 1  PHQIoIR
"Hazard Surveillance Quick Check for CTD Risk Factors", Survellance ANSI B/25/92 FhdofEim QIZHBEAZH
o1& ol =] LE A2 Ha byjeongi@hansung. ac.kr
urm = a % Ot BPS(15E ol 08| AlEH 0.0
It FEOICHS Al 0.0
2.3kn - 6.8ky A2 0.0
b.8ky - 13.5k A2 |
sz =9I el ' 0.0
13.5kg - 22.5ky Al ZE 0.0
72.5ky0] & A2 0.0
2Lt A2t 0.0
b=l b HEo|C A2 0.0
SFCHESCH A2t 0.0
2.3kp - B.8kg A ZE 0.0
ETE 2UHEm 0l & 6.0ky - 13.5ky A2 0.0
13.5kg 0] & A2 0.0
Bhmak o e A2 0.0
S/HMN : benditwist A2 0.0
He &Y A2 0
e Rl HER| FHEE . twist Al ZE 0.0
/&5 bendfpinch A2 0.0
BE : twist/bend A2 0.0
FE : squattkneel A2 0.0
58 I 7 MSipower toals) AZF 0.0
TATHEE Z2 SHHESH] AIZE oo
AL B A2 0.0
SUHNHFE DY BH IE EFY) AlZF 0.0
IHE A &TY A7 0.0
JMEE HE/ U4 TH BIE A2 0.0
| £ 3 [ oo |
| = F | o |

7. Vibration Analysis

Multiple Exposures and Components: Hand—Arm, Whole Body

http://www.hsc.usf.edu/~tbernard/ergotools/




Hand-Arm Vibration Analysis - Multiple Exposures and Components Whole Body Vibration Analysis - Multiple Exposures and Components

Notes[Example | NotesExample ‘
WA WA
Effective Cycle T Time Limit [r] ] Cycle Decision T cycesiday Efective Cycle [ Time Limit (n] | Cycle Decision T cyclesiday
Acceleration Time. ACGIHTD 655 I 0K T B | Acceleration Time ACGH TLY 645 | OK | 6 |
mis2] min] 65 | oK | 8 | [m/s2] [min] 645 | oK | 6 I
142 45 Pelmear & Leong) 128 T oK [ 1 | 0351 B0 [ <resene 0] 6.45 | OK’ [ 3 |
GRS Clear Table
Total N L Tl
Cycle Duration . ‘Weighted Acceleration [m/s2] * Y Effective Cycle Duration Weighted Acceleration [m/s2] * Effective
Segment inCycle — waxs vads  zaxe Acceleration Segment inCydle xads  yaxs  zaxsor Accelera
Description rmin] [mis2] {mis2] [mis2] (mis2] Descrption [min] [ms2] [ms2] weighted sum [m/s2)
Task 1 10 100 400 Task 1 0 0.800 0.800
Task2 kil 6.00 600 Task2 2 0100 0100 0100 0222
3 000 3 0.000
4 000 4 0.000
5 000 5 0,000
6 000 6 0000
No Vibration 15 000 0.0 0m 000 No Vibration ] 0000 0.000 0.000 0.000
*Ifthe acceleration is reported as a root sum of squares across *Ifthe acceleration is reported as a weighted root sum of squares across
al three axes, enter accaleration values under any one column. al three axes, enter acceleration values under z-axis calumn only.

http://www.hsc.usf.edu/~tbernard/HollowHills/HALTLV12.xls

Hand Activity Level - ACGIH Noti
An Adaptation

Intent to Establish TLV (
Analysis Results
to enter job ortask WAL | NP | Lovel | gasedon

30 10 | monitor

Clear Values Hall

Time or % of Cycle]

Selection of HAL and Normalized Peak Force Data
Hand Activity Level

Description| HAL by Frequency and Duty Cycle ~]
Froquoney Mperse)[0875 =] Carent Valoas
Duty Cycle (49 [0- 0% —=] WAL NeF

Normalized Peak Force
Select Method [By Ope
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