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< 7H NS e A= AAY Zd FE 7HE gel ARl AAE
Aelgieh, thF o= Zb 2lA F-911d 2Alel whe} Table 29 Table 35 ©]

&3] 1 AAe] AAg gES W7 (scoring sheet)oll 719 g,

Table 2 Posture Score of Group A

Body Parts| Score Work Posture

1 20° Extension to 20° of Flexion

2 Extension Greater Than 20° or 20°745° of Flexion
Upper 3 45°790° of Flexion

Arm 4 90° or More of Flexion

+1 If Shoulder is Raised or Upper Arm is Abducted

-1 If Leaning or Supporting the Weight of the Arm
1 60°7100% Flexion

Lower % Less Than 60° or More Than 100° Flexion
Arm 7 If Working Across the Midline of the Body or Out to the
Side
1 If in'a Neutral Position
Wrist 2 0°715% in Either Elexion or.Extension :
3 15° or More in Either Flexion or Extension
+1 If Wrist is in Either Radial or Ulnar Deviation
Wrist 1 If*Wrist is in Mid-Range of Twist
Twist 2 If-Wrist-is at' onnNear the End of Range of Twist

_15_



Table 3 Posture Score of Group B

Body Parts| Score Work Posture
1 0°710° Flexion

2 10°720° Flexion

Neck 3 20° or More Flexion

4 If in Extension

+1 If Neck is Twisting or Side-Bending

When Sitting and Well Supported with a Hip—Trunk
Angle of 90° or More

2 0°720° Flexion

Trunk -
20°760°_Flexion
4 60° or More Flexion
+1 If Trunk-is Twisting or Side-Bending
/ If Legs and Feet are Well Supported and in an Evenly
Leg Balanced Posture
2 If Legs and Feet are not Supported or the Weight is

Unevenly Balanced

@ 2¢A L AA AA HE 2%
AAAA Y] 7iFol EuA HW ZF OFe #ES st gte e AT
o 2% A9 B Zb7be] T3 F 3% 5= Table 4%F Table 5olA +3}aL,
Z+7Z} Score A, Score B#}il 3t} Score A, B9 @47 A&, Table

g olgate] %ol BEaAl el Faleh FA/A) Aol o @ e

(@)}

2 1188t Score C, DE -3k},

Score C = Score A + L& A9 <5 Fst + FA/3 3

Score D = Score B + 1& B9 <% st + FA/3 Fo}

_16_



Table 4 Score of Group A

Wrist

Wrist Twist

Wrist Twist

Wrist Twist

Wrist Twist

Score A

Upper | Lower

Arm Arm

_17_



Table 5 Score of Group B

Score B Trunk
1 2 3 4 5 6
Neck Leg Leg Leg Leg Leg Leg
1 2 1 2 1 2 1 2 1 2 1 2
1 1 3 2 3 3 4 5 5 6 6 7 7
2 2 3 2 3 4 5 5 5 6 7 7 7
3 3 3 3 4 4 5 5 6 6 7 7 7
4 5 5 5 6 6 7 7 7 7 7 8 8
5 7 7 p 7 W 8 8 8 8 8 8 8
6 8 8 8 8 8 8 8 9 9 9 9 9
Table 6 Muscle and Force/Load Score
Score Work Posture
- Mainly. Static, eg Held for longer than 1 min
Muscle Use 1 ] ]
- Repeated more than 4 times/min
0 - No" Resistance or less than 2kg Intermittent Load
or Force
1 - 2710kg Intermittent Load or Force
Force/Load 5 - 2710kg Static Load
- 2710kg Repeated Load or Force
- 10kg or more Static Load
3 - 10kg or more Repeated Loads or Forces

- Shock or Forces with a Rapid Build-Up

_18_
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Final Score
r T
Score 1~-2
N .
i .
Score 3-4
N o
il .
Score 5-6
. o
' f,r\
Scur’ﬂ/
. r.-’ J
/
|
| F

Action Level

#

|. Acceptable

A

Il. Investigate further

—
—)
-

_—

. Investigate further

—____g_pd change soon

.

.

r

b
-~

J\

# IV . Investigate and

4 Action
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A7 Ee oE e Aot

Upper
Arm

Lower
Arm

| Muscle Force
=) | Score A | + [ Use } + [ Lo ] = [Score c]—
Wrist

Wrist

Twist |
~
—
'S

Neck

Trunk —_— [Score B] + {MﬂzzleJ + [ 7:’;:: } = [Score D}

Legs

Fig. 5 RULA scoring sheet
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Complete this worksheet following the step-by-step procedure below.

A. Arm & Wrist Analysis

ep 1: Locate Upper Arm Pesition

&

¥ o 9°

LT e
Step 1a: Adjust...

f shoulder s raised: +1;
fupper am is abductd +1;
Ifarm i supporied o persan s eaning: -1

Step 2: Locate LowerArm Position
! ph
| < |
£ o fOF

Step 2a: Adjust...

Frarm i working across midine of e body: 1
I am out o side of body. +1

Step 3: Locate Wrist Position
P fo SN
e,
=S tiots ‘r_'_'\$3§ ‘

Step 3a: Adjust...

[Fwrist is bent from the midine: +1

Step 4: Wrist Twist
If wrist is twisted mainly in mid-range :1‘
If twist at or near end of tWwisting range =
Step 5: Look-up Posture Score in Table A

Use valuzs from steps 1,03 & 4 to loczte Posture Seore in
table A Postura Score A =

Step 6: Add Muscle Use Score

Ifposture mainly statc (Le. hld for onget than 1 minte] o
I action repeatedly accurs 4 fmes per minute or more: +1

Step 7: Add Force/load Score
1 load less than 2 kg fintermittent]: +0;
112 kg to 10 kg (intermitient); 1
112 kg to 10 kg (stati o repeated);: +2;
frrarel an 10 kg load or repeated arsnabki +1

Step 8: Find Row in Table C
The compieted score from the Amiwrst
analysis is used to find the row on Table C

Final Lawer Arm Seore

Finz! Wrist Score =

Wirist Twist Soore =

Mustle Use Scare =

Foroefoad Seore =

Final Wizt & Am Seore =

||D + | +D

SCORES

Table A

e
L ‘

e | e
A | Am [y Alagelale]e
1 paDAHBRE
AL 3|3
ar 3 A
2 3 .
elefe]ofe]e]s
Nraspnnnns
2 [afs o|e]s
o] ] ]e e
. fafale]efs]s]s
o |afa]ele]e]s]z]s

£

Final Score=

Keep a copy in the employee's personnel folder for future reference

B. Neck, Trunk & Leg Analysis

Step 9: Locate Neck Position

> 120
Fotr A 2 7, narsrir

Ll

=Final Neck Score

Step 3a: Adjust...

[Fneck is twisted: +1; If neck is side-bending: +1

taloil Coie Pl Step 10: Locate Trunk Position
N

e N

Ay P
3 f | standing +
erect = a
| [sested P
w *
Step 10a: Adjust...
= Final Trun\Score Itk s twised: +1 Ik is sice-bending: +1

Step 11: Legs
it : 5315 insmuppnnsdand balanced: +1

Trunk Posturs Seore.

T2 3] 568
[ Legs | Legs | Legs | Legs | Legs | Lege
Neck |1 [2|1]2|1]2|1|z|1]2]1]2
BB EEE
Table B 2 |2|3]z|3]e|c]s|s|s|7]7 )7
ERE 0 BB EEE
N s HEEBE
5 7|7 el s e ]e ] e
6% a|e|e|s|a|e|e|s 3 B

Step 12: Look-up Posture Sr.ure in Table B
Use values from steps 8.9.& 10 to locate Postu
- Postue BScore . TableB

=l

+

l:l Nusae Use Sogre
+

"

Scorein

Step 13: Add Muscle Use Score
f posture mainly statio or;
I action 4iminuie or more: +1

Step 14: Add Forcelload Score
IFload ess than 2 kg (intermitient]: +0;

1F 2 %g ta 10 kg (intermittent]: +1

1F 2 kg to 10 kg (static or rpeated): 2

[¥more than 10 kg load or repeated or shocks: 1

_Step 15: Find Column in Table C
Tne completed score from the Neck Trunk & Leg
= Final Neck, Trunk & Leg Score ahalysis is used fo find the column on Chart C

= Forcefoad Seore

Subject:
Company:

Department

Date: /
Seorer:

Fig. 6 RULA employee assessment worksheet
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Group A

Trunk

Neck + [ :;z:gé ] = [ScoreA]

Legs \

|
Activity | _ | REBA
SereiCy) + Score | — | Score

Ty

Upper

Arm ’

Lower | [Coupling] = [Score B]
Arm

Wrist

Group B
Fig. 7 REBA Scoring Sheet

@ OWAS
OWASE HA A A5 FA- A AAE A - B767]

o] 3

3l BAow FE=o HA 3 ARl OvakoAlet FIOH(Finnish Institute

f

i

of Occupational Health)7} 19700 dt] Fwkol]l 7fubsl 2 xpA| 3 717] ¥ o]
o S¥s 545 8= oA ga dFeA V& H sAs FaE

9lo] ¥ ASHA Y AAME HUHE 4 = v|HoR UdeA Yurh?
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2.3 Digital Human Modeling(DHM) & Simulation
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Fig. 8 Application of Digital. Human Modeling
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Economic Effect Analysis for Improvement of
Musculoskeletal Burdened Works

Jin Woo Kim

Department of Safety Engineering, Graduate School,

Pukyong National University

Abstract

Recently, the number .of workers suffering from Work-Related
Musculoskeletal Disorders(WMSDs) is increasing in domestic industry
fields.

Specially, direct and indirect losses of cost are presented highly in
shipbuilding industries

Therefore, studies for getting-economic effect by using ergonomics
programs and for making quantification of losses occurred by
workers suffering from WMSDs are now processing.

In this study, we have chosen various works by accessing bad
conditions in shipbuilding industry works and recent workers

suffering from WMSDs (2004-2006) from the famous a shipbuilding



company.
On the basis of that, we have analyzed correlation between bad
conditions in works and workers suffering from WMSDs.

Therefore, we have analyzed how much we could reduce losses by

in proving workloads in shipbuilding industries.
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