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ABSTRACT

Most of carrying works have been performed in almost all production process,
conveyer objects, machine equipment and work method. Then, they are made by
unfitted design which doesn’t consider physical condition of workers. So, it causes
them to bring about forceful motion. This study investigated the back power for
what difference between lumbar bending angle and back power by selecting 21 male
aged 22~30 years old. Lumbar angle were shared each 30, 60, 90 degrees and
measured. The results of this study was that as lumbar angle was increasing, back
power was decreased and were very significant differences for angles respectively.
Besides. sample correlation coefficients were calculated in order to analyze the
relationship between back power. anthropometric dimensions and grip strength. Back
power was correlated with weight, arm length, hand length, breadth of palm,
breadth of lower arm, breadth of wrist and left-right grip strength.
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SEANE 4Y, A%, A%, 245FE, 2 AF L BEstn E3A ZAdste AT o
Uz AgAEHE 7T0~80%9 2EAEC 1259 AW ofvz} 43RS T A
Haln U, AAQTF 7tedl 10~15%F 59 SFEA7F A2o] EAste AR F3stn
ATH8,16).

E3], n|TME FF oz B Algo]l 2502 st WS WEsD U, ol
3} 8BS AAF B&eF 715AY FAR Bus Aol ohlE AAAHQA FRAME LU
&Ae AT PSS ol ddoe i S &4 A4 AAATFS 11%°19,
8E% liftingel 2% Rel F 50%8 AAJ}R(17].
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gof & EAZ doldtt. 53] JFAFL v AAEAHEYG AYuj o] Fon, 8% A3
€ AZJYPAA 7P =L 2 dt. 1996 NIOSH(National Institute for
Occupational Safety and Health)EuA&& HEW wid 859 Az AF v &L 70x
oA 140%°] g3tn Attm B3 rti(14). NSC(National Safety Council)ol @29 1972
A3 19943 Aol 2E s wid AFPusE 7 48y F019 169Z2d9 1 BRadd
(14). MMH(Manual Materials Handling: A Ex#3F) 2203 AMdFlA 53] lifting
o 9% Azt 7t ol Bse R delgedl, 19969E =58 23 A Ay
< (adDn 29

(291> MMH As@a%

2 d7e g suidge ¢ 78 FME vENY FHEY dxd g 8
B2l oj@ ztol7t A=A E FAHCEZ BAHR, T 53] 939 o3 =EEdA v
A9 gul2o] ol QA% X 4=(Anthropometry) St oj®d A##A7} JdeAS o
k. Snook & Ciriello(1991)%F Kermit®(1997)8] =&dAM+= psychophysical
approach method® A3l MAWL(Maximum Acceptable Weight of Limit)g-g 3
st lifting distanced] F84< AFARNR(13), € =83 FAIY =822 Kumar
(1995)7} £ Development of predictive equations for lifting strengths(12]9lA4 = 9
FAge e w2 AU HAHE T AAENE HLPA T, AN2AHA 59
o] A@dA - W AFS gl

olAg A8 =EES FuTdA B AFME 53] S FIlv Ao wapy s
ol ouFd dFS YIASAE WA oF FH 7 AJAEY AAWHAN L A &5
U Ee 858 n8ld Aoy 7A, 7179 Al lay-outel 4% + A& Holt}h. g
23 o4y, AAA T FBBAE T Al AP} +=FTE ANAY 53] AA
A este] FPRA A8E EUR AYGAE AR AAEA 2 AAdZd wixso =
dEAE #5v ¥4 F Ue 7MAH &3t Qa2

2. ol WA

2 A7E 9243 F(MMH:Manual Material Handling) &2 % 8% 49 #2
< A% 4712 H2Wd F, 983 WY (Epidemiological Approach), A <ets
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(Biomechanical Approach), 2|&a Y (Physiological Approach), A EEH
¥ (Psychophysical Approach)ZolA AAFEA Wyez HIdAd. AAFy F2%
He Foj AJxAFCN B8 F Ue AFEHE A A4 VIFLEA H 3
T A e &8 22 AU o HIg ALY AAFEH WP 2A FoX &
BAE 7€ sted, Ade & dF0A A&7 liftingE AASe £3F L5/Sldiscell
LA Ste 8383 (Compressive Force) & &3 3le Ao, FHAES WA Al 3l 3t
Fol dd YAY ot HF RN Tt 554 (Abdominal Pressure) & &%
gt Hgolt(14].

3. 4839
3.1 94gx

AP 2199 @& Ry 2 oigae e e, 129 fAC 8530l
e A 2% AAAR AFECln, 99 A 8% Aol UL A€ el HZ
2.543%< 88740 gl A AANARE ARSI #A 8% /AIYAE HYF olf:e
3 BAYUAET uj2gel ofd Aolrt JleAE FAHOR vm, EAsteH Uth

3.2 43874m)

QA &4 Martind QA2 setS o]-g3ly i, 2482 JAMARAIS Hand DynomometerZ
ol &3lytt. QujZH & LafayetteAr®] Jackson Evaluation System (Model 32528)& Al&
e, o systeme WA R=AdE AlE3l AEEe A HAE 7|13 HnX 9 HEAE
T & 9l3, FYAE 0~450ke7tA] 7Hssttt. AA S ZE& Penny+Giles®! Goniometer
£ o] &3ld Z33ld =, olA2 Anologue output(nominal)e]l -180=~180%°]x, FBE=E
239z}t 1%°1tt,

3.3 483" ¢ Iy
HAGAEY o], FFA, A%} 71E volEHE FnE £ A4dH} dHE #He] Je

et d&d g7 2849 &utg Ed o], £Zo], ¥de], 75 EH, IEH oYY E

ol 5 F 15 item& FAAAG. AAZole oAAxe] 7AAT FHIATG. FH UYL

LafayetteAt2] Jackson Evaluation System (Model 32528)¢ manuals Z1E 3%

o} 2628 &% WPe O3 2L Fapd g8 AA@

AR, 4 subjectollAl 71€HQ R&E FYsD Ao E017171A ¥=4A] warmming
upg AASY 2P AlLE HAFY,

A4, sul2grld A AA2HA delE Heln delg 24 B AAA FHEE F
3l AAL dElFoz FFF Sulgdo g &Folg Fevh

A o] AMZEE B 413 H AudA FHe B P& ol & auiIg S FH{.
FH| AL 1%, test time 3% E 3t} ol FHVE 3~62F HAALE AY
3 golth, F¥ A1ge ES EEAY HEUER, ¥ == vEgez EXTwn
523 HUTFoR o Lok 3, & HE A AY & 7IE <gd,

7189 dT7E0] FHAAEE 305E 7FL2(5.6,9) AFT A € ohd 4L IAgx

E 712} 30, 60, 902 o] ZAx gl Aol Hlm, ¥AstnA} st d=EE )

A 234 AAEY °|F maximumdtg MY, 13 FFo] FEwuitt 5801449 F&

Aokt oty AAFAEI vad g3d V€ =8 S F2E 3t 4ol /3 2 2D A

ZHA BE2) 4% 180%0A FF A H4). 45 enad P (2829 2ot
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4. A9AFH 2 B
4.1 AA A%
Y& FAs71HEA JiAel A 155899 AAAFE FHsFed, SHEAYE 157
Hee (F1)Y Z2m, 37T, EFHAF, Spersentiles-50persentiles-95persentiles M=

(B2)9 2o,

(B1) AASH A+

o5 g W W F 9 LS

o] X1 g o] X9

E5A X2 7t Ed X10

A2 X3 AgE4 X11

A Al 2 o} X4 ol B E X12

£EE4 X5 BEER] X13

ol E8(9) X6 =4 X14

&g E (L) X7 3} 4 o] X15

&4do] X8

(B2) QA4+ Zolgd 99 cm

& Hd BEZHx} 5% 50% 95%
X1 27.14 1.96 23.00 28.00 29.00
X2 69.29 7.27 58.00 71.00 78.00
X3 173.24 4.21 168.00 174.00 178.00
X4 60.28 2.28 56.7 60.10 63.40
X5 16.31 0.69 15.7 16.30 17.20
X6 20.10 0.96 18.60 20.50 21.80
X7 20.37 0.83 19.00 20.50 21.80
X8 18.06 . 0.80 17.10 17.80 19.20
X9 54.88 1.70 52.40 54.70 57.80
X10 95.33 5.44 87.50 95.00 102.00
X11 27.12 2.17 24.20 26.60 30.90
X12 26.87 1.68 25.10 27.00 29.20
X13 41.26 2.56 37.70 41.50 44.50
X14 77.46 4.42 71.10 78.00 83.80
X15 99.37 4.18 93.20 100.00 104.50
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4.2 29|29 9 4gay

selgy dxd su2d 9 d&n 2849 oo dF dee (E3)3 2n, sHa
g 2 o}Heol HF, HFEHA, Spersentiles-50persentiles-95persentiles M2 &3 A7
e (B8 B

(B4) AAE o2y 9 3937143 @9 ke
TE B EFHA 5% 50% 95%
X16 114.37 31.31 95.25 110.22 135.62
X17 106.09 27.94 83.46 108.86 124.28
X18 95.93 27.04 78.02 94.80 112.49
X19 46.78 16.67 37.19 45.36 59.42
X20 50.41 16.92 39.01 50.35 64.86
4.3 €Md%

(E)olA B 2 F¥ =7t ARSE 62| Fass, 349 /AAE2 AArt
9 ERez Jegt, 53] ¥ Aol 3024w 90Uy Aolst A9 HE
20kg2 2R d2lE Heol TEFSE P& THE £ 3de Yol Fade A2 vy
71EA TN dHE JHAdE 305Y A5 n2Pe B¢ 2 A7 FF Hd Yo
114.3Tkg2 22X A2 (1997) ZAAA M9 sujTEuUd 100.56kgRthes I ERA
o dE9 A 143.09kgo 22X, 429 Hue 4 9 ez Ugu(5). Az
wetd gul 2o Zolzt YeA 9 ARE LolE7] & MHAFFE 95%°04 ANOVAE
AN dae (A5 (2H3HH 2H.

(E5) AAE w33 ANOVA @9 kg
FACTOR SS DF MS F g P—value F 212
el 3585.319 2 1792.66 10.48806 | 0.000124 3.150411
X} 10255.43 60 170.9239
et 13840.75 62
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@Y FEHU 2 ]

30k

60T 90%

<a2¥ 3> 4= 3 HAawIy

FAEAS A1 2R S5 g=cd wet 4 AARt 433 {24 A7t e Aoz
et (P=0.0001). £ #7A 5@ 573328 /3 PAE] a2y Aol7t e
AE EA371AE FAFEE%AA FAAE ARG, EHEIAE (H6).(2¥H3F 2o
BAZAA 238 8% RZEBAV FREAEG 86Tl ZA YRR, =¥ F I
T a7t glo] A 28F YA A FAY A2 UEHEd, ol FBEA(1997)
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9] groupl¥} group29 AFAX s} L A3 BHAT(6).

(E6) 8F74Y 7 @& sul2Y AolEH - ©9¥ke
T £ 30% 60%= 90%
O *‘j"gﬁz} 109.43 104.52 95.14
*3 84 120.96 108.21 96.97
t0 @& -1.97 -0.65 -0.33
t (19, 0.05)=1.73
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4.4 3adA &4

QA a2y R A&, 2889 Y FEdA EMZAe (EDI 2o 4
43 F57A., £55Y. 9&F LELY &utgEd, o], o], ofRLEY HolFo]
BBBA7 #2 RAoE dEy3, 4¥ige F@dAs de A= Uy HYFIL =
BAglel fujZdo] & A2 Y =P & Ao 2 YENT. ole HAZY 29o] 774
o dAE AR AF(1990) Az AdAFE BATH2). AASH A4S BA] ol
A EESY, 9&T 289 SutgEd, €49, oiRBEdE su2Y R oy ¥ ¥
FEAZE ded FFAS dole auiZYent AFe At FABAI e Ao
Uttt dol, Al slgEd, RLEH, oYl s, Aol amIyy
A8BA7 vy 2 Aoz YEiygy.

(B7) QA2 euj28 R o4 Ite] AT

x1 {x2{x3 | x4 |x5|x6|x7]x8|x9|x10|x11]|x12|x13|x14|x15{x16{x17|x18|x19{x20

x16}0.05{0.5610.49/0.31]0.67}0.67{0.65{0.39}0.56|0.21]0.37[0.54]0.48(0.3710.37]1.00

x17]0.25(0.40{0.40|0.30]0.58/0.65(0.62)|0.41{0.52|0.07|0.22(0.40|0.40{0.18{0.32/0.82|1.00

x18(0.08]0.45(0.4410.130.54]0.50/0.46{0.53]10.50{0.1110.17{0.2810.43/0.19/0.47}0.73/0.85{1.00

x19|0.37{0.39(0.50{0.33{0.38]0.49(0.48{0.62{0.23|0.18(0.17(0.33]|0.03{0.16|0.49]|0.56|0.63/0.61}1.00

x20(0.18(0.47}0.35(0.11{0.58}0.52}0.63{0.59{0.25|0.22{0.340.54{0.14(0.25[0.30}0.61{0.61{0.54]0.87|1.00
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5. 48 ¢ E9

2 dFe 49 dAE d¥ez HAFY A= wet w2 ofE Ao|vt A
5t aujEde] 713 & e 428 YA, 4Y R AAFH 5ekel FEEA
BYsiict. 2423 2l A=} 245 Mol AR AasY, 74 AA
3 @ AE HYY. SHiEYol E AFL 4y EF Z Aoz veEged, o A
9 29o] 77949 F4E& e IFF(1990) 2t AT EAH(2).
9283 AMXF4e] FAAA oM e BFA. £5Ed, 9&F 28E9 &g E
#, &dol, Bdo], olfBEY ZHolFol FAAAV 2 Aoz Usya, yol, A,
7teEd, |BEH, oYl sAEd, FAAolste FRBAV ¥ AeE YERH. °
FoA ddze gy oyl ZEEHI FRBA B A2 vEyH. HAT2%
(1990)8] dTolMe T FFBANM SgEd, oIy, FHEA, & 7I2HF
A, 7tsed, A9 A23A7 de Aoz Ygted, o] sEdXe ddAsE 0.377
Ag ¥ AFHeER A 7S 2Bidor @ Aol

25733299 vad oMe FA@ 2t fle ez vUd 8F84F £ s¥iTdE
e FEE Aoz ey

ote £ & Balogun $(1991)° 61%e WYL ez AP AR oF&Es
(1997)81 @723 AAA 180%cA o] 713 & A& F2& st & I7Me 4A
Al 180%°AM & FAIATR(3). & ATFoA 4HL sujIHRe] JudAE 24
et AHESA T

2 ATE FAA MM A7Iuie} o] AAAAS 2FANE LASNAT AFLEA,
APFAA 2 A E A AY A EEE RS ed ARELE 2@ s Y
7N 7 Aok, EF AA RS i) A EAHL T AHEAS AAEHE nHE
TETE AAE & A, suZYFe] FARA ARE o &3 APAE AAMFH I ¥iA
3] 2502 AT ANE WA + Jv AV dn E4.

lole oft i v

6. FF A+IA

HA AAslaz} e AEE lifting distance’t 8ul28 ] nX= FFE Fu=2(12) A
ol wet gujeo] ojm WslE Hole AE &FAHstnA . HelE 60=, 0= T
£ e, &8 902 2ad AHdA FHAYE 3CAHARE UrolA sH2y s 44 &5
et (13) 71283 vla H7HE Aoy, F712 o] FX ¢ AASHR 7o FARAE
Tzt ot

a9 FAE B AdFE Fu2 Fdes A% YA 85 S HAE] A% wie
2 199194 /13" NIOSH Lifting Guidelineg H&83 FAlo AFAAE H718t7] 9
3 B oz OWAS (Ovako Working Posture Analyzing System)$t RULA
(Rapid Upper Limb Assessment)toolS A3l ZAAAAE H7l, BEA3lnA} e},
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