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2.2.1 RULA(Rapid Upper Limb Assessment)

1993d o] McAtamney$} Corlettel 23] <= FA 4383 A[dS QA9
did AA FYPAY =EAHAEE Hrlst7] A% FHo=z AEHAG.
RULAE o7, #5, &5 B 5 4A(Upper Limb)oll 2 S 5014 &
AAMAZ A3 FAQY K5 43 m=EA Hrtstr] flste] 5ol 7| 9]
t}. o] 7Z1¥ 9 HAAE 2A F ZHAS dd. AA, RULA= 48 AU A
A2 A% A4A 2] FAo(Disorders)ES < U+ FAUAL v &o] o] A
AAE 443 W=7 Hogste= WHS AAsSHZ] s wSojuY =A,
RULAE <459 d2d 4F S F& dAEY A AAMAY A3 == B 5
2 &g AR AL FPs=d VSF Jo AVl T AYeE AT &
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RULAE o] 839 Action Level2 43t AA = 453 24

A

Use table A

Muscle Force
i - - — Scorec
table C

Wrist twist
Grand Action
level

Posture score B
“ “

<1¥g 4> RULAE ©°] &3 Action LevelS 3= &I

Posture score A




<2Y 4> A 1F A% 1F BE Y¥Fo] AAE FATY. 1§ AN
A ZAF AR, o}dllF, £5 9 FEL Table Aol 93] Score AE 73}
A 9. 2§ BoA AT =, 3, g9 gFELS Table Bl 93}
Score BS T34 9t o]2A 73 Score A%t Score Bat< 4o &
&2 5 (Muscle)®} 33t (Force)& d3dta Score C% Score DE &8
olt}. o]&8 A T3 Score C¥ Score Do &2 Table Col diflstd AAQA
A9l B3} 5L AAS}E FU9 F23FHQA H3(Grand Score)E AF=3}
A B}, o] Grand ScoreZE ©] 83t Action LevelS F3tA o). Action
Levelo] 191 A$E o] eAFe AL£FHoz agan, iAoz 3}
A A Fedw —}‘ﬂ A7t 42 FA7 HA 58 A, Action
Levelo] 291 A9+ A AAd did F712Q d771 B28sa 24 A
AE vl E= A \;h:},__ AL veld. Action Levelo] 3% A< &Y A
ANE FJEE oy v = A dds AL gAY, Action Levelo] 491 7
o= AJAAME =7 npRojof g= AL YEpdg

2.2.2 Strain Index(SI) 4

The Strain Index: 19953¢] 2 gdist ogefstio J.
Steven Moore$} S22 A ggte] Atg] A2 F8#H9 Arun Gargoll 23
A MAHAY. FA B st ARt ojg FAAF 4viS 7|
22 3 AFA A7t 71Wolth5,12,13] BAAJ(ZLHA A 19
95 93 8050 FAYAANA &5 AAY 13A &2 FHE E

st=d Al8dd.
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, ¢
Step | AsngaI:ur:smg | Calculating
Data collection &

the SI score

- Intensity of

exertion
- Duration of
exertion Interperting
- Efforts/nun
- Hand/Wrnist the S table the result
posture

- Speed of work J
- Duration/day B

<1 5> Strain Index?] H 7} AHA}

<18 5> Strain Index? #H7} AXE Jeld Aojtt. SteplS 6719
8 84d g HolHE Fxs= HAolG.

o] #Ao] 2} Step29lA FHE dataZ ©l &3+ ratinggtS Al
20 WE A5 (multiplier) S A&ttt o]w} Strain Index table(¥7}i)<S
o] 23t} step 3914 = AANA multiplier® F3te] SI scoreE T3t &
%2 A s}, SI score’t 58 2#4ed ARAZ#oR xdd 75l AU
= Aog ouly 3, 3o]dtolA A 7o) 3 W g AP A= T
H .

2923 OWAS(Ovako Working posture Analysis System) A

OWAS: Finland® A3 3A}(Ovako Oy)dl <5332 A+ Karhu® Finland
w2 ol o A (Institute of Occupational Health)2] Kuorinkao] 93 1973'd
Myt 5o, B 1S AL A/ Karhud 197739 =FdA < A4 E7yol
ANAS 5 QLA AU Stofferte] 19859 =FAANE H7IU7AA 3¢ &
3t who) A& ot o] 71 olgsA 2FolY oA, #, 5 A A%

o z2RAAARS Yol F Y AAAAE H7t & + UH.[6,12,13]

OWASE A AFA A RAME 3, A=A, A, FA9 44 o=z 4y
o] AMIERZ 7128, AAM e 712 L Snap-readingP(FF HHo] AAFT 4
A AMEYPe] dF)E o) &3
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?Collect data ) @® Percentage of time

in each Posture
1 Trunk Posture “

I2 Arm Posture
3 Lower Body Posture 1 2 Slightly Harmtul

| & Sampling plan
& Schedule observation '

time

i

1 Acceptable

.4 Load Exerted Hands 3 Distinctly Harmful
5 head/Neck Posture 4 Extremely Harmiul l

Step 4

& Stress Ranking I

{1 Normal

2 Slightly Harmful
3 Distinctly Harmful
4 Extremely Harmiu1

<Y 6> OWAS &3 ¥4 A

<1d 6> OWASES B4 AxS A¥HuW SteploAc #F =A<
A&}, Step2ill e AT 2AZFUYE AN BFoz O ¢34 A
2 gojyz AAZ=E A4 7128 g, 2AF Afddz AAHIE
t} 71=3890H Step3dAAF ZF AAEE Aol WE percentages
Z3}. 1AL o]83 o zzte] Posture Action LevelS A3stAl B4
o] ztz}e] AAE=z 9L AE HI7IY 5 Y. Posture Action Level
ARG H AC BAXE o)|g3la HAFH/NE A 99. AC #AX
o] zto] 19 A AAMel o3 22HA g2 TAZ Qo] AMde] =28
Fct. AC BHAFE ol 221 A 22F A {3l AU s A
NS dof k. AC BHAEY ol 32 A% <ZFAA F3stxr 7He
3t #a ANS sof k. AC BAF ol 49 AS I AA v+
saldtz FA AAE slof Y.

go S rx Mt X w

2.2.4 REBA(Rapid Entire Body Assessment)

Hignett ¥ McAtamney(2000)°0] 23 AA A% AV F A o
g AMAFAA] =E2AEE /e A8 EHes AEHIULH, 539
A& FA o7 F RULAS H|wdte] H35A 53 o] q45317] 3
= g3t AJAojA ojFolAE AulAdolAe] AAAQ AA| At FH
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Axol 93 QA =E2AEE s AF FHo= MEHAU
o}.[7,12,13]

Group A

Use Table A Load/Force

1
¥ — {Score A

Use Table C

lVSL‘.ﬂrc C‘J +
Use Table B Coupling
} |—— —l Level
+ =

<19 7> REBAS H7 A%

<1Y 7>2 REBA9 #H7F AXE Jebd adeld. H{7F W2 A
Group A} Group B9 Z 2§d= FAYAME H7IstA E49%. Group A
o] M= Table A9 # 3 35/ @l 23t Score A7} ¥ H. Group
Be] AAM:E Table B9 # 3 Coupling #tol <93t Score B7F d4.
Score A%} Score BE Table Co dlgdstdd v Score C2 Activity
ScoreZS Y38l Action Level® A3 A "}, Action Levele] 0% 4-5<
93 YA BAHE H7] g5 =X7F 38 Qlod. Action Levelo] 121
A< 93 QA 27l BdFo 227 A IAAE ¥ Z}. Action Level©]
201 A9 93 YA} BEol2Z XX} HLR3dt}. Action Levelo] 320 4
2 93 dAJ =] WEe & X7 L34

Action Level°]l 421 4<% 918 Q471 vl $ =71 & A5 FA £3
7} 9 8 s},

225 ANSI Z-365(The American National Standards Institute)

1993, 19953 9] The American National Standards InstituteZ} 5% ©]
Ho] AgA, AR, nyPIA, dig Fo AEIIEeCl o LSS
t}.[8,12,13]1 M2 AL ZZFAAARS A3 Hr1st7] Adold. B9

_13_



ukRo] B2 ZPFRYP AHEHw VDT Y H7tel 5= AHS8Y.

ANSI Z-365= 9719 9138 8o FAHY do. gQesx = WA,
ZH/3, 293 AA, E79 AL, HEA, AFA 7, 843 84, IR
o] AlS, B 3F Zdo| Q. oA, &, &5, &, &7, 9 *lxl 59
Z 979 AIALUNES FAHe=E HIeY.

H7A3 A7 104 ol Aol FAHYLAAAAM(ZSHAAR)N =5

3 98e YeErd.

2.26 OSHA® Qz+& %3 37}

OSHA 913 24 AA J2EE ZEHAZEY Ao] H= R T8
g 93 242 ¥ ¥ 5 JdE ME T} o] A3 YLEE= By [
AAS &g ¥ Mg dAo] 2 7HE F]YAAA AHEHG.9]

Checklist A
| Score

Checklist C Checklist B
Score | Score :>

Checklist B

Efore |

<19 8> OSHA® Q2344 Bse 47

<Y 8> OSHAMA Aed P8 A AAd2E #AS HIb AAE
A & Ao|r}. Checklist Ax ZA9 HH8AL Hr3t= Checklisto] ™
Checklist B= 33 - 314 91884 & H7st= Checkliste]t. Checklist
Ct 2138 $uto] did Checklisto]® C2 F 32 Checklist Bl 7Hitd .
Checklist A9} B¢ Score’} 53 o]AY A% Aol A7 A5 HEI

o},

227 MNAP NIOSH =713 B 7FH(Revised NIOSH Lifting Equation)
w32} NIOSH 7hol=#hlel A= 198193 1993d F Wl A AH:
Hk ZQje] did AVIES ARSAYT. 27t Aw AHEs= NIOSH =

- 14 -



7] ] H7F= 199330 WESolA Ao w FIFEL FHIFsE FAYA dis
% s EFox A Hrte AR] HAAE A7) fsiA WEo1A
Aolgh, o] 7|FEL AT FTZFH FAS A5-ET oY, FTFE A9 HA,
ANFAT, AAQQ vE7], 38 7] A3 A T o7 8U<S 15
o v AAG ¢ FHrl - ZAQ HAd o] & 5 UA Hol Yo, o
7|1EL TFE Ao IS AL, ANES, Helste 2z FofoAo o
T AFAE ¢ Ael1.[10,12,13]

o il S

Risk Factors |

| Posture: Vertical location, Horizontal location, asymmetric angle

Repetition: Lift frequency and duration of lifting activities
Couphng: Quality of hand-holds

Mult) task

Single task Single task?

Mult1 task?

Frequency-Independent RWL(FIRWLY)
Stngle-Task RWL(STRWL)

Recommanded \i’e.i_glht Lirmut

(RWL)
‘ |  Frequency-Independent LI(FILI)
) Single-Task LI(STLI)
‘ Lift Index(LI) ] -
Composite Lift ndex(CLI)
Y S B L |
(1< SEXAR 28It= !

LI>10cl5es S8 CLI>1 28I =2tS
CLI<] Sidl2as S8

<29 9> /1A E NIOSH =713F4¢ H7l A A

A2 <29Y 4>= 19939 AAE NIOSH E7] AY W7l AAE YE
R Aol E7] A9 AFAAN +HAA, FA9AA, vEH 4k, =7
My AZTF(ER] FH) 55 7oA 4. ol AHJMAES 34
oy} ¥E o]&3te A5 (Multiplier)E +3tA dd. =3 &Aoo dAAY
ot} E Ao} uwie} A4HA o] dE2A A9, dAdFAUY FF §&T
A% A (Recommended Weight Limit; RWL)E #3312 &7] A 4 (Lifting
Index; LI)E 314 Ed. olv LI7} 189 &8 A5 2E AUAZ 8
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ABSTRACT

Development of Ergonomic Analysis System

for Human Error and Workplace Assessment

Yang, Seung Tae
Department in Industrial Engineering
The Graduate School of

Hansung University

This study has developed accident analysis management system and
workplace assessment system that can be used easily at the
industries and its workplaces. Accident analysis management system
has been designed so as to select alternatives with ease by the
importance of performance influencing factors by including not only
the cause and analysis of general accident analysis but also developed
performance influencing factor assessment methodology in the system.

Workplace assessment system has been designed so that it might
assess the physical burden at the workplace and prevent from
MSDs{(Musculoskeletal disorders). By using accident analysis system,
the data on the cause of human error and accident can be managed
systematically and the utility can be up by various, proper offering
the report such as recuperation application form, accident analysis
report, performance influencing factor assessment report and all kinds
of statistical output reports. And workplace assessment system has
been focused on improving the utility so that the amateur as well as
the safety staff might use it since the level of physical burden at the

workplace can be assessed from various aspects.
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