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7o tisl] BEoh A A R S A= iAo AEojor & Ao
1=
AR FHkAlg 9D H7]7]9] T = <Table 4—5>%F 2o}
<Table 4-5> ZAAEe] LT D gibr)7le) BEE
e TS R okt WH| BE | L | A
o 7 11 12 6 36
HEE A | (1949) | (30.6%) | (33.3%) | (16.7%) | (100%)
Ak 2 (5.2%) (241.3%) (583.%%) (11.63%) (16503%)
A 10 24 43 12 89
(11.2%) | (27.0%) | (48.3%) | (13.5%) | (100%)
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<Table 4—6> AAAE9 2 A9 ==
wEE] g | o Rt | ule
s ol | s | 2E |t ahe| A
Fi= = 0 10 22 4 0 36
3T 2k
HEE AR 0 278% | 61.1% | 11.1% 0 100%
. 2 12 22 16 1 53
Zakzl sk
T IAH 3.8% | 22.6% | 41.5% | 30.2% | 1.9% 100%
7 2 22 44 20 1 89
23% | 24.7% | 49.4% | 22.5% 1.1 100%

Adzsel 5 Aol Wiz A dwbatEy} 2| ZEA Y 3
Al Zpel7h BARAE YT FE U2 AYVHE(37.1%), 2
SE/AAT(24.7%), A4/ =T(16.9%)9] ©2
< AA sk

Ztgjel f= Aol it E= <Table 4-7>3 2t
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TR (4.5%)9 o2 FE e} o7 T X

ded A oAM(24.7%), B (14.6%), =(7.9%), <E/EH
(6.7%), Hel/F5(5.6%), BFH(2.3%)2 #AWIA= sHETG o
%ol o A AT

YZERFAY A QAFLAActe] MuE HH BFEaAE o

olN

32
Rl

)

Wbkl 30.2% % AWEAFAAALY] 5.6% vIE] €53 =UAAT HE
A s g ZeEXTFAAAT) 41.7%2 k] 22.6%°) Hld) B =
Aok oA7NES] B WEATE IR FRGATE 26.4%E 2| ZEXFE
22.2%°) W3} E=JAT FHEE 238 YUZEAFIAJAIL 16792 A
WA A k2] 13.2% 8] © &9t ol B ZEAZFS 50kg? T2
HEs SRR Fd REe T AYS AAStE gk Ee 20kg9]
Fo] S 3tEE ool REE FE AYS Bol AAE] WEJ A
o8 ZFAEUTH

<Table 4—9> AZtF/l 23 ZIZAA FF5 T4 £X

==} %
g =27 = | an | #e | e | ees| 41| £
2 33 28 30 34 35 35 19
& (01.7%) | (77.8%) | (83.3%) | (94.4%) | (97.2%) | (97.2%) | (52.8%)
B 3 8 6 1 1 5
- FAAA | (839) |22.29)| 16.7%) | O | (2.8%) | (2.8%) | (41.7%)
'—_&—‘ = = 2 2
AT | BEEan| 0 0 O IGew | © 0 (5.6%)
» 36 36 36 36 36 36 36
(100%) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%)
A 13 29 34 19 13 14 25
(81.1%) |(54.7%) | (64.2%) | (92.5%)| (81.1%) | (86.3%) | (47.2%)
s | 4 14 7 2 5 1 12
au | TR (7 60) [(26.4%)| (13.2%) | (3.8%) | (9.4%) | (7.6%) | (22.6%)
2= . 6 10 12 2 5 5 16
TTE2A | (11.39)((18.9%)| (22.6%) | (3.8%) | (9.4%) | (9.4%) | (30.2%)
A 53 53 53 53 53 53 53
(100%) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%)
a4 76 57 64 83 78 79 14
& | (85.4%) [ (64.0%)| (71.9%) | (97.3%) | (87.6%) | (88.8%) | (49.4%)
o 7 22 13 2 6 5 27
e ARSI (7 99) [(24.7%)| (14.6%) | (2.3%) | (6.7%) | (5.6%) | (30.3%)
szsaq| 0 10 12 1 5 5 18
S22 (679%) |(11.2%)| (13.5%) | (4.5%) | (5.6%) | (5.6%) | (20.2%)
» 89 89 89 89 89 89 89
(100%) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%)




e 2R el oy Lo 72.2% % M EA ZAEJT AAuE
o A Aol 728U AR ALTA Yt of BZEE o] &35t §7]

o] 10.3%, B2HI AA7} 6.9%2] =oldth IdWAFe A&

7b 442%2 7S E=kow HigAAHA 34.8%, 878 HAoUFTH

11.6%, ZAZNE 4.7%, BHI A 4.65%%] o2 AHA|3HAT
<Table 4-10> 2= Hdate] FE U<

74}%*%1 | MEEA | AAE f—\f%} g %7L-9] 2+ ¢ 7
ofeie | ®x | Wz | 4t | 44 | Aueg | 8
. IH| 1220 | s6% | 167% | 56% 100%
E%f} gﬁi 0 51.7% | 10.3% | 20.6% | 6.9% | 10.3% 100%
e | 6.7% 6.7% | 40.0% | 33.3% 13.3% | 100%
f‘gﬁ 37.5% 9.4% | 12.5% | 37.5% | 3.1% 0 0 |100%
3% gzj 348% | 4.7% | 442% | 4.65 | 11.6% 100%
7)€k 0 6.3% | 31.3% | 43.8% | 12.5% | 6.25% 0 |100%
giﬁ 50.0% 8.0% | 14.0% | 26.0% | 2.0% 100%
A gg 417% | 6.9% | 34.7% | 5.6% | 11.1% 100%
71&F 3.2% 6.5% 35.5% | 38.7% | 6.5% 9.7% | 100%




V. 2 A A B4 A

5.1 AA &4 H7t 23
5.1.2 RULAS HA 2 H7HEA

Fa Q9 Hr7 M RULASY 93 7 BAEE <Table 5-1>3 2o
H7FE AT

A 2 WES A AZe T2 aAS o] 83l HrLE AAEH
<Table 5-1>& 7}2=3d Z49 ZAAA 5Hol 249 Foll A AAE
A FAEE AAE ER/SHY &R YERA Zlo|t

Zhg e ATt AT AME FA Fe A RYER o] 4
HEH &% (wrist)&Z (upper limbs)ol W3t BF7tE= o7 29 (Upper Arm)
= ZuE A AAT 115%, 2 JE 205 o4 23 AA7} 15.4%, S
20% o4 45% wHgtow wWe AAE 23.1%, 455 ol 90& mIRHE
23.1%, Z& 90014 W AAE 269%E EAFHAT. TEA B (Lower
Arm)E  46.2%7F —60% o4 1005 m ¥k AAE ZAEOH 0% o4
60= WRte g2 w3 AAE 36.5%, otHZTES 100= o w3 AAde=
17.3%2.2 YEtgt. £2 B (Wrist)E Zu2 H AA7 5.8%0190H
73.1%7F £5S HE 16% ol wid AAY AlE zAHUOHW EEE
ol 2 15% ol F3 AATE 19.2%01UT. £EE Fo7 F3I AAE
1L.9%CI (k. &5 Ed (Wrist Twist)&= =82 H AA7F 98.1%, £5H &
do] 1.9%E EAHUG.



<Table 5—1> RULA®| o3 7t2u@ad (dut/HZE)S] AAE £

7} 3= EAs 2 A A 3 H| &
1 =282 H A (A dS) 11.5%
2 | e = 20=014 A3 AA 15.4%
(Upp‘jr”]krm) 3 | B 20=0]F 45% UuF Wo A 23.1%
4 & 45504 90% wgk WO z1A 23.1%
5 | 22 90=ol W A 26.9%
&5 L 1 ofgf =S —60x°]A 100%= 19 A AA | 46.2%
(wist) | | BB [ 2 | orAEE 0Eol% 60 mIw el A | 36.5%
3 | oBE 10001 F3 AA 17.3%
(upper limbs) 1 ZHlE A AA (A YL) 5.8%
e ) 2 | £EE = 15504 F3 AA 73.1%

&5 (wrist) N .
3 &£E29 ol 2 15504 H3l AA 19.2%
4 £59 doz #3 AA 1.9%
EE HEY 1 =02 3 XM](/H ) 98.1%
(Wrist Twist)| 2 EE pEY 1.9%
1 =2 AA| 53.9%
ez | 2 | B2 10% ol 20% olut @3l A4 26.9%
(head/ neck) | 3 | Bg 20% o]F 3 AA 15.4%
GERZE 4 23S H7 23 A 3.9%
(Trunk/ Leg) 1 | Z8rE/A4 AA(10= vgh) 59.6%
ool = &2 2 | o= 20=n% F& A 19.2%
(head/ neck) |  (Trunk) 3 | doz 20%014 605 HYF T AA 13.5%
4 RO Z 60E0l w2 AA 7.7%
o} 1 Zut2 H AA(A US) 96.2%
(Leg) 2 A A=A FAY EAFE AA 3.9%
290 s 0 2kg PITH(ZIEH) _ 21.2%
ABAE | (A& Forcey L | 10kg o]’ 20kg PIRH(ZFEA) 0%
(Add Muscle) Load) 2 10kg ©]7¢ 20kg VITH(A|&EZA o] AZAQL) 0%
Zgn 3 | 1okg o4 78.9%

8o A A

(Adfogdo)rce/ A %1%4_% 1 44 1 _ 98.1%
(Add Muscle)| 2 1z F AEH A5 A 1.9%

shA| F-IEol A &g, o (trunk/leg)& ™e], & (head/neck)ol] w3l 3
7F2 HE9t 5 B (head/neck)= 53.9%7F &L AA ooy E2
105 o4 20% wlw 3 &AM} 26.9%, B¢ 20% ol 3 AA}
15.4%, %<& F=Z 23 AA7 3.9%F AT 32 (Trunk) ol ot
B EURE/AH AA7E 59.6%2 M wWol ARSI we s 20

b

nu F& ZAAZF 19.2%, GO 2 20% oA 60% TR F-& A7}



13.5% 422 60% o) HF& AAE 7.7%5 HASIH. gl (Leg) =
ZukE HAAZF 96.2% 2 7S BRI AAEHA FAY BAFE AL
3.9%E A ATH

59 A8 E(Add Muscle)®t FHE(Add Force/Load)el tigk 3
7= SHE(Add Force/Load)+= 2kg ©|TFo] 21.2%E =AY oH
10kg ©]’de] 7Fd ®e 78.9%F AASFAT. <59 AHEAHE(Add
Muscle)= AHZ Ago] 98.1% = 714 wton 4259 A&A A3 A
£9°] 1.9%E A3t

5.1.2 OWAS, RULAY AA 2 H7} ¥4

A AA A 3l 8l }
1

)=
B7ks ANskad. 7+ o1
<Table 5—2>%} 7z}
OWAS®2} RULAS] 4 AHAE 7] A= OWASY A= 159 %

el
(F3)& 71.2%, 2%F BEEIES)L 7.7%, 355 MAE 2%
2 17.3%, 459 S MARE =5)2 3.9%E ARt dAhHbxo=z
RULAEA Al B} ZAdapAe] dsd Hoz ZAEIT 3HA 5 RULA
o Agdde 159 ¥a(Y 3

3eH MAMEIE BE)L 21.2%, 455 SH MASE =5)2 59.6%

2719l OWAS, RULAZ 7+ <o) o
5 FHHow EAsY Yl ®

rlr ot

o

\_/

fand
ot
rlo

M e Rolt ol fr: OWASEA MM ASolt ZAhdAe] Hul
Hel mE $A40 s Brleks WA RULAEAHS 48 915

Fols WA, & B, B, o), B 5 F2 A FEe F: 49

o] Fastal Sl sHAl= &7]WA ol ssts A olfdll= Z=AA



<Table5—2> OWAS, RULAZ o] &3 Zdn| & B4 L AANH7 A3
154 257 359 155
A |2ein g Fr | wE A A | =4 | Al
(¥ 3) (938 ¥ |98 28| dEs)
0 0 3 1 4
e OWAS - - 75.0% 25.0% | 100%
E71/HE71| 11.6% 0 0 0 1 1
(50kg) RULA
—— —— —— 100% | 100%
3 3 2 1 9
e OWAS 23759 33.3% 22.2% 11.1% | 100%
E7)/W=71 9.8% 5 0 1 3 9
(20kg) RULA
- - 11.1% 88.9% | 100%
6 0 2 0 8
7t2~8-7] OWAS 75.0% —— 25.0% —— 100%
b71/%7171| 19.6% 0 0 1 1 3
(50kg) RULA
—— —— 50.0% 50.0% | 100%
2 0 0 0 2
17}%%7] OWAS o0 — -= —— 100%
271/E7171 7.1% 0 0 1 1 5
(20kg) RULA
—— —— 50.0% 50.0% | 100%
5 0 0 0 5
> OWAS m50% —= —= ——  |100%
Sl 11.6% 0 5 > 2 -
(50kg) RULA
—— —— 40.0% 60.0% |100%
7 0 0 0 7
7k 871 OWAS ™ 150% —= —= ——  |100%
St 11.6% 0 5 5 - -
(20kg) RULA
—— —— 28.7% 71.4% | 100%
) 0 0 0 )
712871 OWAS 504 —— —— ——  |100%
AT 4k 3.6% 0 0 0 1 1
(20kg) RULA
—— —— —— 100% | 100%
1 0 1 0 2
27 OWAS ™50.0% —- 50.0% ——  [100%
%]75’/%@] 3.6% 0 2 0 0 2
A huy
- RULA ——— 100% —— —— 100%
5 0 0 0 5
Wy OWAS m00% —— —— —— 100%
AA/5e | 116% LA 0 4 1 0 5
—— 80.0% 20.0% —— 100%




158 | 25% | 35% | 45%
AU E [Fdel& G o & N A SAAA | Al
(¥ 3 [(FE ¥ |98 28 |[(Ag=)
1 0 0 0 1
OWAS
HlEolE | 0.9% 100% — — —— [ 100%
RULA 1 0 0 0 1
100% —= - = 1100%
1 0 0 0 1
ge OWAS ™ T00% —= —= ——  [100%
291 A 1.8%
2 RULA 0 1 0 0 1
- 100% - —— T100%
2 1 1 0 4
2 A 3 OWAS —5570% 25.0% 25.0% —— [100%
g7y | 1% RULA 1 1 0 2 1
25.0% 25.0% —— 50.0% | 100%
37 4 9 2 52
OWAS 7 9% 77% 17.3% 3.9% |100%
All 100%
RULA 2 8 11 31 52
3.9% 15.4% 21.2% 59.6% | 100%
ZF Q4% HlolH s AdXEW 7t287] 23 WElr] A2 OWASS}

7
RULARE 4R AA ZAGAelAl S 4A 72
Atk 50kg&71E OWASYF 35F 75%, 45+
°] 100%, 20kg®7]1= OWAS7} 3%5F 22.2%,
3EHE 11.1%, 4%5F°] 88.9%= 7}2=87]9]
Aty oz ZRA A F3e
wekx dz2ke] &7 S/ 712
7] E3/E71AYE
Zo® ZAE AT

25%0°]3 RULA=
453Fo] 11.1%, RULAZ}
/M7 A9

al

S}
=



<Fig 5—-1>50kg87] E3/Hgl”] <Fig 5-2> 20kg87] Ea/4g~)

7} 2287 /PN AGL 50kg 871 A OWASZE 15F°] 75%,
357l 25%, 20kg8719 Afole 157 100%=2 A48 ¥H RULA
+ 50kg, 20kg7} 3% H 50%, 455 50%= EA=HAG. 71287 L3/
NN AFL AA AAHoE ALHE FHE ZFAA ol He &
o] ofA Rk RULAW 2] Aol FFECL F2 AT ALE3H7]
g Fof] Aol Bag oz ZARE AT

<Fig 5—3> 7}287) "a/97]7)

7b2= 87 SWAA(HAAY) S OWASS AL 50kg, 20kgE7]
BEO15E Y52 zAhg W RULAS B 50kg&7le /A



40%, A ML 60%=2 ZAEAJLL 20kg87]E FA A0 100%=
ZAE .

| o

<Fig 5—4> 50kg &7]&% <Fig 5—-5> 20kg87] &R}
50kg&717F 20kg&7]ol vl Xt} F&Fo] wo] Yrpr] wiie] HxE2

WHOE oFT A% B Pugel gol ks AYelAw 20kg§e &

rz
rlo
=
__)&I
)
o
fu
o
)
=
0Q
oo
N
=2
=
%
o
oift
N
N
o
i
g
g
2
A
k]
Mo
r]I.
ol
ol
N

S sjngrlel 97 AEe) HAWold 45 &VRBL ] oHe
Aol SAB T 7] WEe] A4

olglell Aqivkelel AEWAAR o AQ/Re], Wro] AR/Re, YzE
292 22 D AAY /R AL AR 2EAALDE 72

% s AABAT A9 gl Aow 2AEY



5.2 vt A% A<l Hrt A3

5.2.1 RULAS dutxt&F 2kq] H7FE4

(FZE, )] BT FAPYF LEAFEFND) S LPGH 2
A F 29 WrhE <Table 5-3>3 2ol Hrhs e,

<Table 5-3> RULAd| o3 7h2wj22agd(dub) o] AAE &2

37t F= IE A A A H H] &
1 Zut2 H AA(A A 10.3%
A 2 | & HE 20504 23l AA 15.4%
(Upper 3 | e 20501 455 m|wk We A 18.0%
Arm) 4 | B 45504 90% UuF Mo A 25.6%
5 | 22 90=ol W A 30.8%
(*C“E) B33 1 | ol Zes —60%0)4 1005 w9 W A 53.9%
wrist (Lower | 2 | oleiZS 0=ol4 60% mutk & A 30.8%
o Arm) 3 | ofefEE 100%01F =3 AAl 15.4%
(upper hmbs) 1 Zutz A\ QA (A 9L 2.6%
&4 s 2 | =55 92 155014 w3 AA 69.2%
&5 (wrist) oo = -
3 | €22 ol#= 15501 =3 AA 25.6%
4 £E2S gog 3 AA 2.6%
éﬁwﬂl—%—% 1 ZutE A1 AAA ) 97.4%
r1
1 | 2 AA 16.2%
t(ﬂhi{j 2 | =S 10= o) 20% wul 23 AA 28.2%
. neck) 3 | 2L 20% o =3 AAl 20.5%
(Tﬁuﬂ(/&?ﬁleg) 4| 58 A2 AE A d
& 1 | =vkE/AH AA0E Bwh) 56.4%
H e/ &) 2 | go® 20=mR F& AA 17.6%
(head & | (Trunk) |73 | ofo= po=ol% 60% itk w& AN | 15.4%
4 | o= 0EOIF F& AA 10.3%
o} 1 ZHE A1 A U 97.4%
(Leg) 2 AAHA] FAY EFET AA 2.6%
f%°-‘4 ?(T:%f 1 | 10kg 14 20kg HIYH(TFAA) O‘VZ
A= ¥ A a4
(Add Muscle) i%;%e)/ :2)) 181;% Z}:\\o]_ 20kg PRHAHH ol BHI) a4 gZD
& g 3 6%
T <59 =] 2
(Add Force/ | rgaw | | | BH A& 97.4%
Load) N
M(u[zgli) 2 | 42 B AEH AF AS 2.6%




Akl FS o] g5ty FPRte] ZFAARGAY S A4S Ay &
(wirst) & Z(upper limbs)e 4% 7| (upper arm)e] EAA3}+= 7

d B EEXE AASE AAVE BE 905 o W2 AAE A

hy
JPD

—|—'

30.8% 5 ZAEIF L S 45501 90 HIRE W2 A7} 25.6%, 20
T o) 45% wwk W A7} 18.0%, FE 20% ol &3 AAV}
15.4%, &xt2 H M7} 10.3% 5 A At ZE X (lower arm)2] %}
PAAEA L olgZ-E —-60% o4 100= mw WE AA7} 53.9%=
M 2o RES Ao 0% o4 60% w R YE AA7F 30.8%,
1005014 w38 AAM7F 15.4%E AASAT. &5 (wirst) S 2 AHA
EAL &5& 92 15% ol #38 AATF 69.2%°1% 1 ol E 15%
ol #3 AAIt 25.6%, ZutE H AA Y £ES dow F3 ATt
26%% AAFFTY. £5 BEH(wrist twist)w= Z8EZ #H  ZA7}
97.4%, W€ AA|7} 2.6%E A8

3] 2]/08] (trunk&leg) & WE)/%(head & neck)S 43 Ayte= W)/
% (head & neck)& 28 AAM7} 46.2%, 10= o] 29% w9t 3l =
A7F 28.2%, 205 ©14 #3 AANZE 205%, HZ 23 ZAAZF 5.1%
AR S, 38 (trunk) & 28 AA7F 56.4% =2 71 Bo] A A

i

=

3o R 205 WYk & AAMTE 17.6%, FSE 20% ©] 60% ]

e AAE 15.4%, 60% ©% w2 AAZE 10.3%E AASATE o

(leg)¥ Z21ut2 A AA7F 974%E FES XA BRI AAHA ZFA
3 A= 2.6%% Ao HAEA kgt

o592 AlgA=(add muscle) & THFE(add force/load) e T

(add force/load)2 10kg ©|d©o] 84.6%= 7I2njge EAA B

< AAEAL T o]9 2kg PIRE tEH o =R AgEt= AATE 15.4%E

A G T Z29] AFgEA = (add muscle)= A Z AFEo] 97.4%, 4%

L
e

A

=]
T

rlo

off



*b A2 Aol 2.6%=2 79 AR AMEStE BT BATH

5.2.2 OWAS, RULA xbxated 24 B7F vl a-24

1%

Qurd@aelel o OWAS, RULA®) 2l & 84 2 A%7} 23

= <Table 5-4>9} o] BA =T}

<Table 5—4> OWAS, RULAE ©o]&3F Zdn|& &4 9 AAH7 234

159 P 359 155
EERES oF % o 3 A A = A4 Al
(F 3) ) | K Be) | HEEs)
i 0 0 3 1 4
;%%?5% OWAS -= -— 75.0% 25.0% 100%
(50kg) RULA 0 0 0 4 4
— —— —= 100% 100%
i 3 3 2 1 9
57;]%‘%171 OWAS ™ 333% 33.3% 22.2% 11.1% 100%
(20kg) RULA 0 0 1 8 9
—= —= 11.1% 88.9% 100%
i 6 0 2 0 8
U@ﬁﬁ;ﬂﬂ OWAS 75.0% —= 25.0% —= 100%
= [e]
(50kg) RULA 0 0 4 4 8
—= —= 50.0% 50.0% 100%
i 2 0 0 0 2
hg7) | OWAS 100% —= —= —= 100%
W7)/%7]17] .
(20kg) RULA 0 0 1 1 2
—= —= 50.0% 50.0% 100%
i 5 0 0 0 5
g eu| OWAS 100% —= —= —= 100%
(50kg) 0 0 2 3 5
RULA —= —= 40.0% 60.0% 100%
i 7 0 0 0 7
g eu| OWAS 100% —= —= —= 100%
(20kg) 0 0 2 5 7
RULA —= —= 28.7% T14% 100%
i 4 0 0 0 4
;]hf*%ft]} OWAS 100% -= —= -= 100%
(20kg) 0 0 0 4 4
RULA — —= —= 100% 100%
i 1 0 1 0 2
= OWAS 50.0% —= 50.0% —= 100%
A2/ 2 RULA 0 2 0 0 2
—= 100% —= —= 100%




153 258 358 453
2APu & G & = A A S A MA All
(¥ 3) |98 ¥ 3d %) | (==
5 0 0 0 5
W OWAS 100% —— —— —— 100%
A A/ = RULA 0 4 1 0 5
—— 80.0% 20.0% —— 100%
1 0 0 0 1
wlzo] = OWAS 100% —— —— —— 100%
R [e)
1 0 0 0 1
RULA 100% —— —— —— 100%
1 0 0 0 1
OWAS
JRSIpIp 10(())% —1— —O— —O— 10f%
RULA —— 100% —— —— 100%
2 1 1 0 4
2 7 & OWAS 50.0% 25.0% 25.0% —— 100%
a71/e7] 1 1 0 2 4
RULA
25.0% 25.0% —— 50.0% 100%
37 4 9 2 52
All OWAS 71.2% 7.7% 17.3% 3.9% 100%
RULA 2 8 11 31 52
3.9% 15.4% 21.2% 59.6% 100%
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71/ 7171

zpol 7k glo] @] e 3%

] ©

H 1

2FFEG el o
= ¥4t M BAVF He AP 7t=87] E71/UE0] #Ad S
7b2=87] E71/MEl7] g OWASS} RULAY

AN 7= AAAGE A A G E

Mot f1gd0] & 454
50kg&7123del AS HAAFRAFT 100%2 FAE AL 20kg87] 9]
ALt 35w, 45922 ZAEHAT. OWAS
100% 2 ZALE At}

e molx
g7

A= AA

=1 =

=) A o]
<KNOE

33.3%,



(a1
Do
wW
Z,
=
to
M
1%
filo
offt
e
o
s
o
N

Y
Shs
1%

NLE(NIOSH Lifting Equation)2 "]=r¢] = g@Agbd R4 Al
e 571 A @ adwrpIgoR &Y Er/HEY] Ade A3

AF7 ol AHg=EE Whilolth, NLES H7pg¥oe=z 20kg 48719
E71/W8)7] 2dES H71e A3E <Table 5-5>9F 23l 20kg 38719
S/ E7] FYE Hr71e A3 <Table 5-6>3 2tk & 20kg7t~
§719 Afede AT TdFS AT HE W 8719 FFF Fo] of
40kgol”7] wjoll 40kg8&71= H7FE APl F87= 7t=FAE W

F87) 20kg7t =872 HrbskA

=

<Table 5—5> 20kg A-8&7]¢] NLE®7}4 %

&Ml SJ HPP+=S2 =& JISEH
zeig 2 2ol 2%l (cm) STl | HIHEAE() (RGN | HYBIE | &0
(kg) NE =3 (em) | NB | B8 | (M) | (3/8)
L(B)|L(AH)| Ho | Vo | Hd vd D Ao | Ad | T F c
40 40 45 144 1 0 144 0 0 6.0 2 BAD

T=M2. HYHSEZRH

ol

+8 ot OIS 3ol RWL(AZ2A&A)E A atstch

(RWL = LC x HM x VM x DM x AM x FM x CM)

EE LC HM VM DM AM FM CM RWL
AE 23 0.56 | 0.79 0.79 1.00 0.65 0.90 = [4.06 kg
=¥ 23 1.00 | 0.78 0.79 1.00 0.65 0.90 = 16.79 kg
A3 AIED B LI(SIKS)E HAMSIL EHOMNER GEE Dol =S THESH.
EES
L 40 = slst =Y
AE L= —=—— 4.43 LI
RWL  4.06 283 A e
L 40 = sst =Y
=5 L= —=—" 2.65 B 4.43
RWL  6.79 283 /A Ba




SEC R RS T/ RS A PAREY

S | %4

A1 SJ| Hg8s=S 53 IS8
s 2 29 X (cm) M2 | HIHEAEC) | HYAR R
(kg) AIE =3 (em) | ANB | B8 | (N2 | (8/2)
L(BZ)|L(zItH)| Ho Vo Hd vd D Ao | Ad T F
20 20 1 144 45 60 84 0 0 6.0 2

=M2. HYHLS2FE S+8 76t 0ISS S RWL(ZZRAHSH)E A st

(RWL = LC x HM x VM x DM x AM x FM x CM)

EL LC HM VM DM AM FM CM RWL
AE 23 1.00 0.79 0.87 1.00 0.65 0.90 = 19.25 kg
s 23 0.56 0.96 0.87 1.00 0.65 0.90 = [6.29 kg

E=A3. AMIEY B LI(SIIX=)E HMEU. SHOMNMEE HRE Defdl 25 BHESHCH

B ES
L 20 = B =Y

AE L= —=—— 2.16 LI
RWL  9.25 #Hed il da
L 20 = IEE =Y

EXsS L= ——=—— 3.18 . 2.16
RWL  6.29 FEH N Ha




oAl A AF7AA W el 712

NLES] HFB7Pd 3= Li=1olstol® 7j4de] =28 83ska 1<LI=3< 7
T #EH A Za 3<LI¥ A5ole 3 AGidel 2ed A
o2 g 5 ok

20kg 28719 NLEH7} Af}E 44308 F3HA Qo] 2ad A
o2 ZAEJIL 20kg FE719 NLEH7F A= 2.1622 #e 3 /A4
Aol g ASRE AHIT 7t2=87]9 AS THES AT
Aoz BFatal 7tagada @ @A FEEle] AgAelA nA=

ol U A7 AAZAA HHIE AL FoRTE 2 A 7}

A HAh 7t2g7r AFEY 47U AFE FAC,99)0 9
A% A 22A] AGEE 2 Agel & F
2 ogHh

NLE $1g8R0%771Hell ok 50kg8719 Fo E71/HE7] 2ol
gt 37} A= <Table 5-7>3 o] HI7I=E ATt 50kg 8719 740



A TTe] FARE 50kgo]”] wizell AAl NLEHZFAol= 8719

7h2=ef FAIE ¥’ 100kge] FAl2 NLEE B7Fshi.

<Table 5—7> 50kg A-87]1¢ NLEH7}4 3}

A1 S)| Hg8s=SS =3 IS8
s 2 29 2 (cm) SEel | HIHEZE(0) | HYARH HYEE | £80l
(keg) AIE =3 (em) | ANB | B8 | (N2 | (8/2)
L(BZ)|L(zItH)| Ho Vo Hd vd D Ao | Ad T F c
100 | 100 60 0 60 60 84 0 0 6.0 2 BAD

THN2. HABSSZRE S+8 761 01SS 3ol RWL(AZSRAEH)E A &St

(RWL = LC x HM x VM x DM x AM x FM x CM)

EL LC HM VM DM AM FM CM RWL
AE 23 0.38 0.97 0.75 1.00 0.55 0.90 = 12.50 kg
=8 23 1.00 0.78 0.90 1.00 0.55 0.90 = [5.18 kg

=A3. AIED SHO LI(SIIXA)E HAECH SHOMEN HSE Dol 25 Bttt
EIES
L 100 = B =Y
AE LI= =— 7.21 . LI
RWL 250 A ANd e
L 100 = B =Y
=3 LI= = 3.48 . 7.21
RWL  5.18 A ANd e

vl A 2R W 2] 7] 2

$
3 o
-

2 i 0:02525¢
By ol < %




100kg8-719] H7h= BZES ARESHA o Aol s B7HE
i ZES AREE A9 NLEO] S71/Uig)7] 2ol &3kx] 271 s

P77 B71538th 100kg 8719 AS LI 7.210.2 20kg 8712 PA B
o9 =2 oz ALEAT 7.218 FF At o] gk A9
SFatnl 50kg§71E Wol AHgstE AHAY] AfolEs Ry B=E

g wol Agaty] WRol AYAe FEA MAL FFe AL wol 8
gah ole @ 2

of ro} AF B FFE o] wEshs AolA ol A WAl
o A FEAARDS T ARAE A¥ FE Adsty =
E AP eZES HXse ol 7 WA ANT 5 dE ol
3ol AYAF @ el tal Bk B ATE Bae] AN 2
obef & Zloltt.

5.3 BlxE A e By} A%

5.3.1 RULA®] 2|ZEA el 37184

o]l A Z& F7HH = 7FE vlastr] st AAsnh M-S dukat
B} 2 P oE RULA, OWASEAWHE A&39 2 NLEE E71/4E7]
Zdo] WA stA 7] Wl A9ttt

RULAY] &3 7F2ui@ 2 (2 Z2E )Y AAE £EE <Table 5-8>3
=3



limbs) & #+
M7} 385% =% 71 wka ZulE H OARA|,

<Table 5-8> RULA®| 93t 7} 222 (FZE)Y ANE BZ
B7F &5 = 2 A A9 v &
1 Zut2 HJ AA(A A 15.4%
o7 2 | 2o H= 20=014 B3 AA 15.4%
(Upper 3 | =S 205014 455 HwF W A 38.5%
Arm) 4 | Bg 45=01 90% m|wk WE A4 15.4%
o 5 4 90= 0] W z1A 15.4%
(wrist) B2 1 | ok#e —60=0l4 100= vwk gl A | 23.1%
(Lower 2 | ol BE 0xold 60= mlut A A 53.9%
=z Arm) 3 olg TS 100504 =3l AA| 23.1%
by 1 | 2= @ AN 9) 15.4%
=4 P 2 | £5E 9Z 155014 98 AA 84.6%
&5 (wrist) NI —
3 £ZS oY= 15504 T3 AHA 0%
4 E5S o2 73 AA 0%
S5 HE" | 1 | ZuE A3 AAA de) 100.0%
Wist 5 [ <% weg 0%
1 | =& AA 76.9%
al/= 2 | Bo 10= o4 20= w9k 23 AA 23.1%
(head/neck) | 3 2S5 90% oA =3 A 0%
RER=E 1 | 2S5z A3 A4 0%
(Trunk/Leg) 1 | 20=/44 AA(0= 79 69.2%
Hy, & 32 2 | 9o 205 F& AA 23.1%
(head & | (Trunk) ["3 | to= 2004 60%= Wt F& AA 77%
neck) I | o= 60501 e AA 0%
o} 1 Zut2 HJ AA(A A 92.3%
(Leg) 2 | AAFHA A BFFE AA 7.7%
=50 e 0 | 2kg MIRHIEA) 38.5%
e (Add S/l 1| 10ke ©1% 20kg PIRHEAA) 0%
(Add Load) 2 | 10kg °l4F 20kg WFH A& o] A= <Ql) 0%
Muscle) 3 | 10kg o% 61.5%
soe =52 1| 33 g 100.0%
(Add Force/ *P(%AzédE ﬁ
Load) Muscle) | 2 | 4% B¢ A&H AF A& 0%
T EZFS o] &3 AAME FAAA B LS £E(wrist) & Z(upper

22 o7 (upper arm)-2

ZE 205 o4 455 Wy Wz}
HE 205 o 23 AA,



N

0%,

90% w|YF WO 2}, 90% o|A Wo A7} 15.4%=2 Y
£ By ZEA(lower arm)= oS 0% o] 60% vw

A AA7F 53.9%2 71 B2 FES AP o oL —60% ©]
A

5% 9]

rot
ML
|

o

3 100% "%k W ZA7F 23.1%, 1005 ©o) 53 A7 23.1%E

i~

2178 H T S5 (wrist)© €55 AE 155 o 58 A7) 84.6%=
BRSO AP 1 o9 ZutE A AT 15.4%S A 8T &
EnEge Zutz #H AA7F 100%E ZASFAT

3], &2l (trunk/leg) & W], &(head/neck)ol gt A H 7= wEl/
% (head/neack)e] && AA7} 76.9%, 5& 10% o4 20% w|vt H3l
AHA7Y 231% 5 ZAASAI ] (trunk) = ZHHE AAMT7F 69.2%, Lo
2 205 H¥ F2 AATE 23.1%, o2 205 o] F60E HTE w2 A
A7V 7.7%5 A AT thel(leg) ZHE A AA7E 92.3%, AAE
2 FAY BFEI AA7 7.7%S 2AEA

<59 AH8AHE(add muscle) & FF=(add force/force load)d &Y
BAe F&FE(add force/load)& 10kg ©)4 Z<¢do] 61.5%, 2kg w9+ 3t
g4 Abgo] 385%F AASAT. EFY AEHEE AHAREC] 100%
£ AA 3T

)

_

5.3.2 OWAS, RULA g ZEAF ¢ H7F Hlu-74

OWAS, RULAS] BAZ2I9E o] 43t AAE H7He Ashe <Table
5-9>s} o] HrhsIgint.



<Table 5—9> BEAz =z 78S o] L3

OWAS, RULA AAH7} A3

153 257 35w 45w
B )
7 - 4 > q 244 | Al
= 21oIH) 8 - o & %z 7N A =
TR AENE D g | T2 s e | e v | e, 3
0 0
7} 22 g7 7 3 0
OWAS o — - - 100%
2 7)/%7]7] 15.2% 0 0 2 1 3
RULA - 33.3% 100%
(50kg) _o_ 5 66'17% 2 0 - 1 )
7he871 OWAS [———— — T00% _— 100%
U7)/2717] 15.2% 0 0 0 1 1
RULA — - 100% 100%
(20kg) - - 5 0 =
7} 22 g7 1
N OWAS 500 — — - 100%
2717 15.2% 0 0 0 1 1
RULA - - 100.0% | 100%
20kg) - S
( g : 7 0 0 0 9
7h2ag7) &b OWAS ™ 100% —— —- —= | 100%
15.2% 0 0 1 1 2
(50kg) RULA — —__ 50.0% 50.0% 100%
1 0 0 0 !
Nogr) eu OWAS 504 —- _— - 100%
152% 0 O 1 1
(20kg) RULA — — 100% 100%
1 0 0 0 1
A=A | OWAS ™ 100% - - - | 100%
3.0% 0 1 0 0 1
A A/Ee RULA — T00% — - 100%
1 0 0 0 !
- OWAS 0o — - - 100%
6.1% 0 1 0 0 1
A A/ R RULA — 100% - —— 100%
1 0 0 0 !
OWAS 50 — — - 100%
PSS 3.0% 1 0 0 0 1
RULA 560 — - - 100%
1 0 0 0 !
OWAS 50 — — - 100%
gzex% 6.1% 0 1 0 0 1
RULA — 100% - - 100%
1 0 0 0 !
AR OWAS oo — - - 100%
6.1% 0 1 0 0 1
A71/27] RULA — 100% - —— 100%
12 0 1 0 L3
OWAS 92.3% —_ 77% —— 100%
All 100% 1 1 4 4 13
RULA ———— 308% 30.8% 30.8% | 100%
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V.3 &

B oATE et LPrkzmgAglel Adxe] 2EAA rlXE
KL A SAstel HERAE BT BARAT 520 T A
<l RULA, OWAS, NLE¢] WHo = =44 FEad s A

HEzAe Z 4R MR EAA B 809e U AAHY

Fl

3 ENARE GTERF A4 3679(404%), WAF AR 531
(59.6%),01 A&l F7lehsink. ol PIZEAF YAl 36,3492

O

dukatsy ZAGa7E 3614010 BT dae B ZEXT] 3.6,
dubatgo]l  6.5@0|AY. dLMiElre B ZEXEC] 20kg 13.271,

UrkatEFo] 20kg87] 27.870, 50kg87] 6.97/M&

o

16.7%, ‘W5 FSH'= 2ol 8.
7} 41.5%, ‘Wi FEHTF 17.0%5 2AA St
FAYATE O PS50 s A B

(2) #gare Ay FEAdEE AZEAFA[IAT WS
27.8%, ‘M FETEVF 5.6%F AAT WA IR PST
7} 36.9%, ‘Wi¢ YEFTF 18.9%2 AWAFAAAT HAH FEAE
o g@ol wE Aoz =AH.

(3) AeAe] h3t BR=E YLZEXFL ok BuEo] 11.1%<
Abgol AW AbE (R SRS 30.2%, vl BREEC] 1.9%=

= WA YA | jESehA] Rehs AeR RAE ST

s
(4) A4S Y BVFAFE SAF Pore duatzgo] 3.6420)
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(1) OWAS<®F RULAC] 9%k Br7pgriel ot 712871 S71/H e 7]
AL A g SAMNAY Y] RES RS 7] w87
o EZI/MEZIAAEHE S Aok ste AR ZAEH AT

(2) RULA®I o3k 7ol ofstd 71287 Wr)/3717] 22 7N
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F1EH
1. KOSHA : #3891 ZAH www.kosah.net), 1990
2. Graham B. Scott and Nicola R. Lambe : Working practices in a

perchery system, using the OVAKO Working posture analysing
Sytem 1996.

3. AL FladEA AHE, 2004,
4, o] & FPFIAAL IT=AAASo|H?, 2004.
5. Thomas E. Bernard : Analysis Tools for Ergonomists

(www.hsc.usf.edu), 2004.

6. S 7FbHFAL ¢ 724 Y o] WA (www.kgs.or.kr), 2004
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