Process
Assessment

* Three Ergonomics
Assessment Tools

—HAL/TLV
—RULA
—NIOSH Lifting Equation

1 Hand Activity Level
Process (H AL/TLV)

Assessment

Hand Activity Level [HAL) TLV Scorirg Sheet
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Processams Hand Activity Level
Assessment (HAL/TLV)

Hand Activity Level [HAL) TLV Scorirg Sheet

* ACGIH Threshold Limit Value
and Action Limit for Hand
Activity Level

* Length: 1-page

* Use for:

« Detailed upper extremity analysis
for mono-task processes
* Inputs:
« Hand activity rating
« Peak force rating
* Outputs
« Score indicating action required




Process Hand Activity Level
Assessment (HAL/TLV)

* Circle the hand activity on the Hand Activity Continuum

Hand Activity Level (HAL) TLV Scoring Sheet
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Process Hand Activity Level
Assessment (HAL/TLV)

 Estimate the normalized peak force relative to 100%
population capability on Borg CR-10 Scoring table

Borg CR-10 Scoring

Rating o 1 2 3 4 $ 1] 7 B 9 10 L]

Average
Score

OR

Process Hand Activity Level
Assessment (HAL/TLV)

Estimation of Normalized Peak Foree for Hand Forces

HMVC Subjective Scale Maoove-Garg Observer Scale NFF
Seore | verbal Anchor {Abernative Method)
o 0 | Nothing at all o
5 0.5 | Extremely Weak | Barely Noticeable or Relaxed Effort 0.5
{Just Noticeable)
10 1| Very Weak 1
20 2 | Weak (Light) Noticeable or Definite Effort 2
30 3 | Modarata E]
a0 4 Obnvions Effort. But Unchanged Facial 4
Expression
50 < | Strong (Heavy) s
60 & il ial Effort with Changed Facial &
70 7 | Very Strong Expression 7
30 8 3
0 ] Uses Shoulder or Truck for Force £l
1o 10 | Extremely Strong 1o

{abmost maximum




Procgasu Hand Activity Level
Assessment (HAL/TLV)

* Use this information find the color rating on the HAL
TLV Scoring Graph

HAL TLV Scoring Graph
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1 Hand Activity Level
Process

Assessment (HALITLV)

» Check the appropriate box under Results

Results
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Step 1: Watch the video clip
and estimate the HAL using the
Hand Activity Continuum

Hand Activity Level (HAL) TLV Scoring Sheet

Hand Adisity Costimn (drche o)

Step 2: Determine the
normalized peak force (NPF)
using either the Borg scale or
the combination chart
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Step 3: Use the HAL TLV
Scoring Graph to determine the
Process Action Level Results
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« Note:
+ Rate Left Hand and Right
Hand separately




i Rapid Upper Limb

Z;Z‘;Zss;ent Assessment (RULA)
. Rapid Upper Limb
Krs‘;iisssment Assessment (RULA)

Developed by McAtamney & Corlett
at the University of Nottingham (UK)
Length: 1-page
Use for:
* Quick process assessment of
ergonomics risk to upper extremities
Inputs:
+ Observed ratings for posture and force
+ Scores from form’s lookup tables

Outputs:
+ RULA score with guidance on further
actions necessary

+ 1 or 2=Acceptable

+ 3 or 4=Investigate further

+ 5 or 6=Investigate further & change
SOON

+ T=Investigate further & change
IMMEDIATELY

RULA Employes Assessment Worksheet

i

ropin fa wevishees il du by proder beive. &

RULA Empl yee Assessment Worksheet

it pesesred llr by bt e

A A & Wit Ay
Pt

SCORES
T.A-

_l.w




ProGass Rapid Upper Limb
Assessment Assessment (RULA)

A. Arm & Wrist Analysis
Step 1: Locate Upper Arm Position

Mo Bk e
M| 2 ':k\ T, 43 W KT
Lyl it .| | |

2w Vo 520 s
Step 1a: Adjust...

If shoudder is bk +1;

If upper am b abduaed: <1 -7 Tt —_—
If arm s supported e pesson is leaning: -1 SalHer demi e

Process.— Rapid Upper Limb

AsgB8sment Assessment (RULA)
Step 2: Locate LowerArm Position
0 0
Pf‘ B i .l\
IS 5~ ()
G o 16F - AN
Step 2a: Adjust... " "

If amm is working across midline of the body: +1;
If arm out to side of body: +1 Final Lower Amm Score =

Proce Rapid Upper Limb

Assessment Assessment (RULA)
Step 3: Locate Wrist Position S
+1 +1
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Step 3a: Adjust...
If wrist is bent from the midline +1 Fimnal Wrist Score =




prosait Rapid Upper Limb
Assessment Assessment (RULA)

Step 4: Wrist Twist JI—
If wrist is twisted mainly in mid-range =1: § ¥
If twist at or pear end of twisting range = 2 el TVl oo % -]

Step 5: Look-up Posture Score in Table A |
Use vahies from stepn 123 & 4 w0 bcate Prusare Soore i ; | |
uble A Pruaure Seone A = L

Rapid Upper Limb SCORES
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Procass e Rapid Upper Limb
Assessment Assessment (RULA)

Step 6: Add Muscle Use Score

i Lo bty e 4 B e o Minck Use S
Step 7: Add Forcelload Score

H Inad eermisent: 0,




prosait Rapid Upper Limb
Assessment Assessment (RULA)

Step 9: Locate Neck Position

&0 dn extension

B. Neck, Trunk & Leg Analysis

LEN T

K

|

)
| W f ]
M | il il
- L ‘l s % Step 9a: Adjust...
=Final Neck Score If nock b rwisted: o1; I neck b side-bending: +1

A

prafai Rapid Upper Limb
Assessment Assessment (RULA)
B. Neck, Trunk & Leg Analysis

20

.t A% 44 “2 Step 9a: Adjust...

. v B rock s twissed ol 1f meck i side-benafing: +1
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Process Rapid Upper Limb
Assessment Assessment (RULA)

T~ = N T Trunk Posture Score
e N T 5 | o
~+ Legs | Legs | Leos | Leas | Legs | Leos
Neck |1 2|1 2|1 2|V ]2|1]2]|1]
1 i 1 3 2 3 | 3 4 | 5 3 6 & T T T T
Table B 2 |z|s|z|a|+|56|5|5|6|7]|7]7
3 |3 |a|3]a] | 18K
4 | s s|6|6|7|7|7|7|7|8]|8
5 |7|7|7|7|7|e]|e|e|a|a|e|s
6 i 8 8 1 L e I L} L} 1 L} 9 9 e | 2 I 2

Use vales from stegs 89,8 10 1 bocae Posture Score in

Tabke B

I: Step 12: Look-up Posture Score in Table B
= Posture B Score




prosait Rapid Upper Limb
Assessment Assessment (RULA)

Step 13: Add Muscle Use Score
I g mainly

| f st ¢ static o
= Mosck The Soom If action 4/minute or more: <1

Step 14: Add Force/load Score

If Ioad less than 2 kg (intermiticnt): +0;

'} 10 kg (intermitient); +1;
I
= Force/load  Score [}

l—"' Step 15: Find Column in Table C
\ The completed score from the Nedk/Trunk & Leg
Final Nock, Trunk & Lo

hocks: +3

Score amalysis is used to find the column on Chant €

Rapid Upper Limb

Process

Assessment Assessment (RULA)
N ===
Al v s \ | 2l
B
_:/ | Final Score= || - | s
- Rapid Upper Limb
Z;:;Zs:ment Assessment (RULA)

—RULA score with guidance on further
actions necessary

*1 or 2=Acceptable
* 3 or 4=Investigate further

* 5 or 6=Investigate further & change
SOON

 7=Investigate further & change
IMMEDIATELY




Process
Assessment

Rapid Upper Limb
Assessment (RULA)

* Observe the video clip and determine the
posture to evaluate.
* Worst posture
* Longest held
* Complete the worksheet
*« Remember to consider the posture
relative to the joint you are reviewing
(example: upper arm to trunk angle)
» Add the scores as directed and use the
tables to determine the Final Score.
+ Use the form to interpret the Final Score
and the action needed.

Manual
Material
Handling

NIOSH Lifting Equation

« Developed by National Institute
of Occupational Safety and
Health

« Length: 1-page

* Use for:
« Evaluation of manual lifting

tasks
* Many assumptions about

lifting conditions
* Inputs:
+ Object weight, H, V, D, A, F,

Lifting duration, and
Coupling

« Outputs:

* Recommended Weight Limit
(RWL)
« Lifting Index (LI)

Manual
Material
Handling

NIOSH Lifting Equation

+ DOES NOT APPLY TO
LIFTING/LOWERING:
« With only one-hand

» For more than 8 hours

» While seated/kneeling
In a restricted workspace

» Unstable objects
+ While carrying, pushing, or

pulling
* When using wheelbarrows or
shovels

+ With high speed motions
(faster than 30in/sec)

+ On slippery surfaces or poor

footing
* When it’s too hot, cold, or
humid

10



Applications Manual For The Revised NIOSH Lifting Equation
Available free at:
http://www.cdc.gov/niosh/docs/94-110/
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Figure 3 Single Task Job Analyshs Workshest

—t IORTINT,
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Figare 1 Graphic Representation of Hand Location

Manual
Material
Handling

o8 TITLE

ANALYSTS NANE
DATE

JOB ANALYSIS WORKSHEET

—_—
STEP 1. Measure and record lask varlables

Dot Hang Locaton ) Vartce Asymeratic Avghe idegreniFiecuency Ral won | Ctuect:
Waight (e} o I ] T T T Cousing

Lﬂg:]tw;un]'u " v [] A1 & [

STEP 2. Determine the multipllers and compute the RWL's
AWL = LC +HM « VM. DM. AM. FM : CM

ORIGIN AWL (87 ][ - J- - J-CJ-[J= Lbe
pEsTINATION  RWL W[81 ][ |« [ |- J-[J-J-CJ= Lba

STEP 3. Computs the LIFTING INDEX

T i
omain P w_“_zl

DESTIMATION  yirtng moex = _.._.—M':N':““"-' - _l:l

Figure 3: Single Task Job Analysis Worksheet
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‘Table 1 Table 2 Table 3

Horizontal Multiplier Vertical Multiplier Distance Multiplier
WM ] "] AN vV W V. W D TOoM| D | DM
n om in m in m
210 [ 1.00 | =25 [1.00 0 .78 0
T | 91 | 28 | 89 5 81 10 S1011.00] <5 11.00
T2 | 85 | 30 | .83 0 | 8 | 20 15 | .94 | 40 | 93
13 | 77 | 32 | .78 15 89 30 20 | .91 | 55 | .90
T4 | 71 | 34 | 74 20 [ 93 20 25 | 89 | 70 | 88
&9 | 25 96 | 50 | 30 | .88 | 85 | .87
30 T.00 | 60 =7 700 | 87
3: 'gg ;g 30 | 87 [ 115 | 86
= = 55 a5 | 86 | 130 | 86
50 5 00 50 | .86 | 145 | .85
55 i 170 55 | .85 | 160 | .85
50 78 720 60 | 85 | 175 | .85
55 74 130 70 | 85 [>175]| .00
70 70 740 >70 | 00
>70 | .00 750
160
170
75
63 | .00 | >175
Table 4 Table 5
Asymmetric Multiplier Frequency Multiplier Tahle (FM)
[Frequency Work Duratn
Lifts/min
A AM i
BEXE
deg 75 E ; E 7
0 1.00 T EL) D) B 1] EL) 7
T Ell ELl KL L] £ s |
15 -95 ¥ LI I L N I
30 90 X ELY £l 72 Tz £ EH
T B0 | B0 | B0 | 60 L] |
45 .86 — I L L L L I L
60 81 7 6 | 70 | AF | AF | 3 | 2 |
. L] o0 | &0 | 3% Ei] AL} BE]
75 .76 5 T | 52 | 30 | 30 o0 | 05
75 CER I ™| o0 | 3
90 71 LL] a Eil (0] Ei] K K]
105 .66 1 EE A ) v T
120 632 LE] ] EL] 0 | o0 | 00 | oo |
N 4 00 EL .00 .00 .00 00
135 .57 13 ] EL] 56 | o0 | .0d 60
B 1] E3] 90 | o0 | .09 | .00 |
>135 .00
TValues of V are in inches. $For lifting less Erequently then once per § mimutes, st F= 2
[iftsmemne.
Table 6
Hand-to-Coatainer Coupling Classification
GOOD FAIR FOOR

handies or hand. ‘than optimal desi| edges [see

Told cut-outs of [senotes 1104 | note 5 below].
il design [sce | belowd.

notcs 1 1o 3 below].

2 For loose parts |2 For containers of | 2. Lifting non-rigd

which are not o handles or hand- | sag in the middle).

usally Told out-ous or fior

containerized, such | loose parts or :l‘aue7. )

=8 castings, stock, | Emegulsr objects, a Coupling Multiplier

and supply “Faor” hand-io- " N —
materials, 8 "Good” | object coupling is Co_li'mllng Coupling Multiplier
hand-to-object defined a5 a grip in ype V< 30 inch V > 30 inch
ol v Wt e | Ve
defined a3 a e flexed about 90

comiortable grip in | degrocs [see note 4 Good 1.00 1.00
;m."‘l ,'“'d” an below). Fair 0.95 1.00
around the obyect Poor 0.90 0.90
[see note 6 bedow],
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Manual— NIOSH Lifting Equation

Material
Handling

* Analyze a lifting
situation

» Take the appropriate
measurements

* Look up the multipliers

* Perform the
calculations

* What do the results tell
you?
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