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1. A

1.1. 479 97

A HAJEdY T2HAZDS(WMSDs:Work Related Musculo—
skeletal Disorders) 24A7 F4317 F7tstn vt ¢8vEs w=
g 3§99 224 AR HYEFL A9EW, 19609y =ZA)
E7)TNN ZEAALEE AFH ol uFgAE 19804 So] =
SAAAE 2] FFote] AAl AP ¢ 65%F ARt 9o(
http://www.bls.gov), 2004dlE AA AAANA = 32.0%0) st
= 402,700% Y 2344 AgA=2 JeEdoh(E 1-1).

E 1-1 353 vF9 A5 AAANATY ZE2AA D8RS

= & =

TE A 2247 | e A4 2244 | we
AR | ABAED) | @) | ANRFED) | 2BHED) | (@)

1993 | 2,252,600 762,700 | 33.9% 90,288 - -
1994 | 2,236,600 755,600 | 33.8% 85,948 - -
1995 | 2,040,900 695,800 | 34.1% 78,034 — -
1996 | 1,880,500 647,400 | 34.4% 71,548 506 0.7%
1997 | 1,833,400 626,400 34.2% 66,770 221 0.3%
1998 | 1,730,500 | 592,500 | 34.2% 51,514 124 0.2%
1999 | 1,702,500 | 582,300 | 34.2% 55,405 344 0.6%
2000 | 1,644,018 577,800 | 34.7% 68,976 1,009 1.5%
2001 | 1,537,567 522,528 34.0% 81,434 1,634 2.0%
2002 | 1,436,194 487,900 34.0% 81,911 1,827 2.2%
2003 | 1,315,920 435,180 | 33.1% 94,924 4,532 4.8%
2004 | 1,259,320 402,700 | 32.0% 88,874 4,112 4.7%

RAE: 2FF, 057 2559 =554, 2004)




U ZEAAAEL 19969 FFEAFA A AASH
3 AL (6678 AASA) & AVIZE ALFo] LEA7 AFEgT. =5
FolA Behs AAAN A ASE Hgoz AR LA Zo]2 A
HEA =, 200499 AAREE FYgoz A% A, 25 ¥ =
A7 A8 A AFE 4112702 20009 ) oF 407%7 Y=
FLHQ F7HAE Bolu Joh(AHdLAT S, 1993-2004).

AR E 20039 7E€5EH ZZHALE e 9ste] AYgARA
A A4z (A2 2X) AT A5l DeuEFAY T )
BES FEE Fe AY2Z A ARFN 2 st} AAFNA o

T A8 2AYFE FRRYHIY 1-1).

ERRUbEE ES ol o 2R A AR
Bestegs se Aoz | 22l oy o
oI5t A" 414

- RO iz
- ARIZol 2@AAT e 8

RYPARAY A24z A2 FR dste] AR FAYQ 27
T AYRA7IE BATFH] FAES )=l glon, ofe] me}
fAe Az, VAN, %Y 24, §44 74 2 2TFALS
AFBYZ2IYe FYNYS FAHE AGRBNE BF 7 A
9% (Z2FA FRAYCR A% AR d)o] WEHYoH, w5
#14 A2003-243AHE 2247 2299 WIS 1142 73
sho] ILAI3hgiet.
2247 RAe] T2AE FAES St AYFES AR

Tol B 113 9% Jate] 3dvl} fHLA=AE HHow AN}
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1.2. 9479 994 4 &E3

TEAAAE B A7 E AYRY U5 A 52548 B F
d AEAY B4 2 A4, ¢
YR

Axdde] 8¢ A78 A9Ed, F9 A72E= 453} A22H FYR
o % AT (Gold JE 9, 2005), 3% FETF FUA] BH AT
(Lei L &, 2005), d%4 #AZzYF #F AF(Forde MS 9,
2004), A5 Al #F AT (Paquet VL 8], 2001), 948 ALY
kel #¢ A7 (Guo L 9, 1996), AXZTF FAdzte] Bek A
(Silverstein BA 9], 1996)% ##d 477 UQy, FY dF2E 4%
A 2HEA] FUAe] B3 AT (HSE, 2006; ol AH 9, 2006; H&
9, 2005), ZAAFT] B AT (LEF 9, 2005; 3HE 9], 2004),
2FFF AT L B ATFUED 9, 2005), AHYE Y3}
of #% AT(F3E 2 9, 2005), Ak Ful AMGFe] BF AF(RAE
2], 2004)F #A A7/ Ak

HAZAA B¢ A7E A9EY, FYATE2E VDU AR BE o
T(Lindegard A%], 2005), €5UAEY ANAZ ] B3 AF(Rehn B
9], 2005), AHd %A ZYte] #e AF(Luime JI9, 2004), X
Z1#AHEe AR Fe #% AT (ohanning ES), 2002), Inteladd?]
VDT#dAtel] #3 A7 (Nanthavanij S, 1994), Health Care Context
g AL #E AT (Mcatamney L9, 1992)5 #d A7/ Y7,
I dTEE VDTX’*%MI & ATOITE 9, 2006; WHAEF 9,
2006), B9 3 Ate] BE AF(FL3 9, 2006; A<, 2005), 3
2 azjAte] B8 A7 (LEE 9, 2006), o) gE o] BE AF (RS
d 8, 2006), LP7k2 #l2 3¢ me A9 98 24 @SD 9,
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FE W FARS AL He GHolh $4 fAuS Y9 Aulg
E 2% B YAT 99 YPAE WA ART e
L ER AT A2do] 2PREn chpsEn £90] PolAEA
A9 FRAL T/l FACAYE 2N TEAAR
2 AZY R ALY 2 dAZ dROE oFold g
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2.1. BEZA}

AERARE AGAHTE(2004) 9 Z2AAAST ZAZAIRE J|z22
24

&tof o] &3tk 00ZA YA ARG
A AL 377, 00AHIA A FARSF

2z 299 Ao =
HEZALE AASte] Z480THE 2-1). AERAIE T4 ZYR] =
AEAL ZEAAAEN BT A T4 24 2GR FPEEE B}

2 o]Folzn,

E 2-1. 2EZAA
00AA A | 00xF 4A
27 377

OO0A B A& A A
29 934

2.1.1. FY4A9) 5H42A
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A4te] 22AALD BY A2 A7) fske] B 29,
ol R, HEl B9, BEA B9, /8 B9 gu/RE Y Fo=

olX
2%
o
X

TES 59 T A7), 559 WE, 229 &7 B2 7%
T2 XA

AENAM 59 LA WE(frequency) = ", 132U ¥, 120
SHH,

2~32° #H, 62 oje] FWMom FREYE EF9 A&7t
(duration)2 14 =¥, 19~1F4 v, 157Y~19 w9, 19~674
Uk, 670 ooz TR 5FY FE(severity) = B gL,
4t TS5 (U EHAAY AP dFsE F =4, 27 52FY
Z 5350 Jdev AVt & #AE Astd AZ)), A 22(FYE £
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2.2. 34 &3

AR A WS ANHOR ot £ dr = A why, =Y )
& AY BT, A €59 22 AE 52 stobsbr] 98 o] AAlH
Aok AASEL 00284 A9 D), 00xF G (2570 =), 00
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¢ 9W Brhe EOz WA 29 Ueel e 0k AW 74 v, A
A 00 A8H 20 BN 2 P voe B9 A FAAg
32U £ $ool AFaon, 3G ETE A g BE
ETE UYoR ARSI, UrR @3ATE 9X 2 Pug 2y

& BYAL FUAQ Y AARE GOz BHs gou), 2
CQATOME BER 49 ALE BH S 4o} 29 484 B
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2.3. &4 & 371 9

= Fskd WATHE ZasdN 559 A%
o TFl AHF TFY W= 19 o[} FFo] A 7F

Ages AHE AHUEAR EFHeH, 559 &g EF ul

=71 = 0 H9HL §F ZE A% B2F ox: G A%
T A BFE ZEFA ARBYE FF 44T ERFAHE 2-2).

E 2-2. A% 53 A% ¥4 7%
s Az 230 A% 83 A
F50] AolE 179 ol A&H1, 19 @ ooz
£50) B 539 B2 D AT A 2
£50] AolE 159 ol A&, 129 B o
324 | g50 B4 §39 2E He $F =

$ A% 53 A A%

o>’

o

Jo=g
‘UH

rir 07‘

2.3.2. &9 AA &4

2 AA E4L FEHARA A AMHE QEAQ QAT e F
UH7F=7A OWAS(Graham, 1996; Karhu, 1977; Hignett, 1994;
Kant, 1990) & ©] 43l 433t}

OWAS(Ovako Working Posture Analysis System)= ¢ A&
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dBA o2 PEYE AY AAE Y, L, o, BA 5 47 g=
S o] AAIEY 7155 BHEE BT 4

Holth(® 2-3). #3A7HE E4o] BUd A% Bguz AAe =
e sy fstel &, FE, 2, oy AAER FAES 2AVeY
T (Von Stoffert, 1985). 3], &, tha], W&/ (AF OWASHH) 9 4l
A FAEE A 228 FF v ge] gat 2X$ES Pk,

E 2-3. OWAS ZgaH &7 AA

87t 2% = A4 27
Zul2 H AN 9L)
e AAE FO7 20% o] F3 A
(trunk) HE A S8 JOoF 20% oA BIE AA]
BAE doz F3 A oz HIE 24
2 FEE A otz Y A4

@ &' ol 9= 2d A
FE 5% o7l 9= 24 A
Al ke AA

(upper limbs)

O

].
G E S A AA(FE F4)

=
F AEE Ha & g A4S F3 A A4
F OEE TRy g FH0E A 24
T OEE 7HET @ g AL E A
55 v A4
27
JE- =A
2 AA
10kg ©]3}
10~20kg
20kg o] A+
Z8E/A A4
UOE 20% ol F& AA
2% 20% ol ¥ AA
HE 20% o) F& A4
H =¥

o2

(lower limbs)

FA/8
(weight/strength)

w5
(head & neck)

O’l»#CDN)HQJNHQO&)\]O)OT%W[\DHOJNH%OJNHHJ
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3. A7 A3
3.1. AEXA 435
3.1.1. FgA 54
= 479 HEZRAAA 2Xude] 23 % 933o=® A
Hele 35142 Yeiky d Ay 2% d5 JFL 5.6do yug
P

o 002% JAY AR BFUoIY & 4y 2B U2s OE 95
o ulsh EA YErRTHE 3-1).

i
D
8
>
i

=4 o] d 34y 25A45
Q4 TEA| 3 | 2E | $9A| FF | 2F
() | G | Ed ) B | D | 8%
o00-d = 271 29.0f 5.93 27 2.9 2.12
00xt% 34| 44.2{ 8.39 37 9.0] 7.03
0]0%) 1] Fo 27| 29.7( 4.40 28 491 3.91
A 88 35.1| 6.36 92 5.6| 4.80

3.1.2. YU g ¥
gl #8E FYA AN HEZFHES 2R, F/AA} 2

o] 32.8%% 7} =4 e, Ea/2Y ZAYgo] 22.3%% velg ok
(28 3-1).
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383,
’ ZIRE/2IR 7.5%
32.8% 2,11.2%

00AAL HAE g/AA Fd, 7I1RE/znE 2, B/

AS A 229 F99 wlgo] w4 Ustth (2 3-2).

CHAF2 BF,
71, 8.7% 0.7% 23 /=4,
16.2%

233,

e/ At
40.1%

¥ 3-2. 0087 243 ABAF

o mgol ¥A UehdtH(2Y 3-3).

SZ/m ol

7I=, E,07%

20.5%

&0l g, EUTESLR
6.3% 23.5%

Y7l
7], 11.6%

Bol/H AL
24.6% ZIEE/2l2 10.3%
2,1.3%

% 3-3. 00x+F 24%¢ AEAn

_12_
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4o wlgo] A vetdoh(ad 3-4).

E3/5 2l
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3

Jlec/ze 84%
2,18.6%

¥ 3-4. OOAMHA 2429 AFAFH

3.1.3. FHEWF A5
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FEHAR g A SRR HEAAE A,

33.0%,
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°] 00XA AA 33%, 00 A 40%, OOAHA A 32%= 1}e}
St 2 GAY PR AR AY AulA GRS ZGRbe] B FA]
FAHCE Bgg =2y 9 ugol gt AR JAYg AuA

AA ] W& v%A JEPRTHIY 3-6).

70%
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I¥ 3-6. dAE {47 rgAdx

FHYES oE A4 S YEARE Avud, e 3
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o] 00™A 4Al 15%, 00Xk AA 53%, OO H|A AA 43% % v}ek
ok Az AAS) FAAbe) viE A gAY AulA GA FARTE AA

Aoz e 7E Hgo] A4 ey (¥ 3-8).
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70%
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0%

20%
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ofzhgets
41.8%

BOOX A}
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A 71%2 debkth AGTWFAGR] B AulA gAA B
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35%
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I35 A EY,
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e
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ot #F 6.5%2 YElRth AAY 45%0]40] =
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HAEE A9 Ed AYAn)/EF BEREErt  ‘okzk BuE o]Atolgt
L SHE HEo] 007A LAl 40%, 00xF QA 52%, 00X HA
Al 46%= UEb A dA7F FQAu)/ETe] EuE S w7t &
T AU ugo]l wA Jebdm, MuladAe 2GRl ARG
FAA €22 Yetdo (28 3-12).

2

5 AY43aA Eu=sc

ARG e AA $EAY AELFAE Aupd, W 2o
ojFti SHE HlEo] 14.1%2 ey, ‘ot BWE 326%, ‘B
& 44.6%, ‘FT VF 7.6%, ‘WS = 1.1%2 Uehgth A
H&HGe] ENES =73n Jvn 9t (2Y

B

ALl 45%0)780l
3-13).

a9 3-18. YA EuEx

AAEE AHRE A7 BUNEEst ok ButE ojilo|gm L
B HEol 00dA A 29%, 00xF A 49%, 00MHu]A <
60%% YEPT Muls gArt Fgdu)/sTe] EuEL gy &
B A wgo] A JEhdm, FFUAe) YA, AAGgA ] 2
A €22 Vet (2Y 3-14).
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87.1%

1% 3-15. AGFA

9% BF

AAERE AHEE, 00-A AAF o= B35 4271 18.5%= v}e}
I, dddAs YEYA ggth. 29Ez Bd ozsl TR Qo A
11.1%% $522A7F 718 $A JYegi, &/ 19 3z 2o
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7.4%, B 59 3.7%=2 Vel (28 3-16).

B 2afcf AX}
BEZSAX

1% 3-16. 0037 B YA/ EFTEAA HE

002+ AAE AAMAL2E 5535447} 8.1%, B A4 10.8%2
UERRT, #9082 B o BN 54%2 TF2524 6|80 713
=X 5, o7, F7 EA A 2.7%2 Yepgoi(ad 3-17).
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B 204X}
BESELX

1% 3-17. 003%F B AR/ EZ544 Hl e

_.20_



00AMBl2 JAE BYIAY FF544E ehpx g,
3.1.5. &40l Y= 4
Aol YE Aol B AA AYR) UE AvE Yduw, FY8

3 wWzolE $EE vl g MY 3w, FARAN/ET, FYSE/
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ABSTRACT

A Study on Ergonomic Job Assessment

of Maintenance Workers

Kim, Jun-sik

Major in Industrial Engineering
Dept. of Industrial Engineering
Graduate School of

Hansung University

The purpose of this study describes a practical ergonomic approach
for the maintenance workers. The maintenance operations were surveyed
in order to determine the presence of risk factors and make
recommendations to reduce the risk of work—related musculoskeletal
disorders in electron industry, railway industry and service industry. This
study used interviews, document analysis, video analysis, and OWAS
postural analysis to identify and quantify ergonomic risk factors. Some
ergonomics actions were performed to solve the problems identified in the
risk factor analysis. The ergonomic solutions developed in this study
could be applied to other sectors of industry that share common features

of work with maintenance workers,
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