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Analysis of Working Posture for Construction Workers Using OWAS Method

Ran-i Eom and Yejin Lee'

Dept. of Clothing & Textiles, Chungnam National University; Daejeon, Korea

Abstract: This study analyzed working postures using the Ovako Working Posture Analysis System (OWAS) to improve
work clothes for construction workers. A video taken at a construction work site was stopped at regular intervals and the
postures of relevant body parts proposed by OWAS was recorded. Additionally, based on analysis of the working postures
code, the level of work action for each postures was classified from stage I to IV. General workers frequently straightened
or bent forward at the waist, and used their legs to stand, bend, or walk. Wood workers moved extensively from the waist,
keeping their legs relatively straight and their arms held below their shoulders, repeatedly tapping with a hammer weigh-
ing less than 10.0kg. Rebar bending workers mainly bent forward at the waist, with both legs bent or standing with one
leg bent. Rebar transport and fixing workers walked with the waist straight, and occasionally one or both hands held above
the shoulders. Their work also involved holding a hook, which weigh less than 10.0kg, in their hands, and the difficult
task of lifting and placing long rebars, which weigh from 10.0 to 20.0kg or more. Concrete pouring workers bent or twisted
their back to the side. Therefore, this study suggests that design goals should be different when developing workwear

for each type of worker.
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General
worker

Concrete
pouring worker

Iron worker

i

Rebar bending

Fig. 1. Examples of work tasks of subjects by job group.

Table 1. OWAS codes for different body parts (Lee & Park, 2001)

Rebar
placement &
fixing

Rebar transport

Table 2. Work postures level (Lee & Park, 2001)

Body parts Description Code Level Description
Straight 1 1 No actions are needed to change work posture.
Bent 2 " Light stress, no immediate action is necessary, but changes
Back Twisted 3 should be considered in future planning.
Bent and twisted 4 I The working methods involved should be changed as soon
as possible.
Both below shoulder level 1 - - -
IV Immediate solutions should be found to change this posture.
Arms One above shoulder level 2
Both above shoulder level 3
Sitting 1 T2 Karhu et al.(1977)9] ¥HS w2t 11 @47 €t #
Both Straight 2 %@—9& /‘\_]_;‘(-"_Hiﬁ?,]ﬁé Z}% X}'k“ 3‘7_35_9] H]%}L]— 7.5](?3 _‘Z_i] ﬁ—‘
One straight 3 o] H]&-S FHE SPSS Statistics 24.02 o€l AElA
Legs Both bent 4 ok
One bent 5
Kneeling 6 3. 7Edj"|' E‘:I 'I'u_:gl
Working 7
= Tokg 1 3.1. HIC|2 B0l ofat 22X Fey XM
Working 10 20kg 5 ZArse) AJRFS vrlew el w4 A
load/effect =
e > 20kg 2 A7b) weh gelsh Table 49k 2tk 2EAPE A A}
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Table 3. Example of work postures of the worker using the OWAS method

Screen capture Time Back Arms Legs Working load/effect OWAS category
50 sec.
1 min. 00 sec.
1 min. 10 sec. 2 1 4 1 m

1 min. 20 sec.




Table 4. Work position and activity of construction workers

OWAS 7]& S} ALY ZERE) R R4 4 707

Worker

Description

General worker

- Arrangement and transportation of building materials,

- Square timber fixing and hardening the ground

Wood worker

Rebar bending worker

Rebar transport worker

Rebar placement &
fixing worker

Concrete pouring
worker

- Holding a rubber hose and pouring concrete
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Aol E (Lee & Park, 2001; Yang et al, 2001) 318 F-9¢]
2EH2E 2A9F7] 9% sfAde] vie- ANFTEE AARR &
FBE BFL FElE doz {3 A oz HE 24
(86.1%)2] H]&©] wi-g- =94t}

N



708 GFlFLFY ESIR] A20FH AT, 2018
100 %
80 %

60 %

40 %
e . 1 ol 1
0% L

Straight Bent Twisted

Fig. 2. Percentage of back code.

100 %
80 %
60 %
40 %
20 %
0 % Il-

3oth below One above
shoulder level shoulder level

Fig. 3. Percentage of arms code.

100 %
80 %
60 %

40 %

" li‘l
0 %

Si Both On( Both One
itting
straight  straigh bent bent
Fig. 4. Percentage of legs code.
100 %
80 %
60 %
40 %
20 %
o U
< 10 kg 10-20kg

Fig. 5. Percentage of working load/effort code.

o 9] FEE Q] FREE AVER(Fig 3), ZE Fel
A OIAIR 5 2E ol ollR sled Asigleh. A2 2k

2 3 & Ee F &) o7 9= SEzke ol H2e
o7foll A3 Q7] Wl H wjx @ v ZEAE F
IS o7l ol sled 23T, Lee(2009y= H2w0] %
Zg AAED A}dshe HIgo| WAl g 2 Ao Axe}
A3k, A% “il 1L°1 o wEt A9 AAE E’i.i

(Seo et al, 2015)°1 &J3PH AR] Fold 23] &S &&= Aol
EAollEd], & 05_%011*1 A 22250 75%0115 Az

Kneeling

Il General worker
I Vood worker
Rebar bending
I Rebar transport
Bl Rcbar placement & fixing
Il Concrete pouring worker

Bent and twisted

I General worker
B Wood worker
Rebar bending
B Rebar transport
B Rcbar placement & fixing
= Bl Concrete pouring worker

Both above

shoulder level

B CGeneral worker

W Vood worker

7 Rebar bending

B Rebar transport

B Rcbar placement & fixing
. Il Concrete pouring worker

Working

B General worker
B Wood worker
Rebar bending
B Rebar transport
I Rebar placement & [ixing
l Il Concrete pouring worker
= 20 kg

2L el 2 9] SEA] 8 Ao yekith
3, 1:]-?4 9 ZEE A SHEE A EY(Fig 4), ¥
gk Q= F tRlE A A Y tEE R, 2718
t:; 1 FEFo] v 75l vl e Holgirk dt ¢l
e AR e A e f A A T2 Fddes

A o] 7H] 3784 AUE Adalor sl AFe] £ 7t
A B2 (Lee & Lee, 2008) te 715359 vla] gl At
TRFEE Holoirh. B3 7 tlE 2 HAWKG51.7%) 9% o
2Rt PR A %f AA(B1.0%)E F= FskAch. d3 2



2Zxe F uElE 2 A A GLT%)9) g TRIZ AA R
A A (31.0%)F T2 e o] w2 A3 QU= <l
3 telE HAY FRERA SEE Fd]7] dEeldt) A
s 2 U2 Ao)7] wiite] Ae A (54.6%)7t
st A2 wix] 2 3y 222k F gelE o A A
Al(52.9%), 3 = MM TR 24 (22.7%), F OIS T
i A (17.9%) o2 vehskeH, tEE e ARl
HlES F 40.6%= WERE ul2A| A Ao FES FREe
AAE Bel FHskar et ZAE RS SAYEE F
SR A AAHI(100.0%)7F 2 ZRAe] iRl 1T

npA| ek & —“Mlﬁﬂ o tigh =5 Y] THREE AvEWA
(Fig. 5), Luk Q1P = AXAAE AR 2L Y314 10.0
kg ©]ste] o] —-—:rL— ARESIAY w2 A2ZRE HY
#Rksked 20.0kg o] AAE TR ST B2 w2
uhe} 10.0kg 13kl viA T XS S A9 Sl A
T(Lee & Cho, 2007)°ll ©J3l¥ 53 ZRA= &3 &5 &

Table S. Results of worker’s postures analysis according to OWAS

OWAS 7]g& 883 A8 Za2Z=po] 2 =} H4 709

Zo| ol WAL AFIE s, ¥ ave] Bw
WAE B A% Tl A sle) el & 298 v
5ol & & Qb ot Wad Zo% Helgr. 4% 2%

SECE

A= AFARAAS Y8l 10.0kg olske] & =S
A HEAE 20.0kg ol/do] He 8.0m oo HE 37
7ol LA st 7414 v Fo|rr) olegfjellA] B3 2Rk
o} F2 ouix] 2 w4 222 10.0kg © o}(sz 1%)] zHarg]
o} UHE o A ]S Fdsilon, d2s mixstr] ¢
3 10.0kg ©%(17.1%) £ 20.0kg ©]730.8%)e] 71 A&
= X]—<§° Etﬂ—o}j_ ]oi‘jr

AgA o AAe] A% FR ge} 44 AHe] 540

L]

38 92

|

o] T A & 4 U, o A0Sl el vk e
W B elsh] GoRME BEHOR dAlE N,
Ye nxd F 5 e A9Es wE) 34T g
gtk FPHOR B Ao BAE 2Ael YEA 4

A 8 FHE =75 et Table 5o YeRIcH

Worker Representative photos

Back motions

Arms motions

Legs motions

Working load/effort

. Both straight, .
<
General worker Straight, bent, Both below both bent, < 10kg (Pickax),
bent and . > 20kg (Square
(N=1) . shoulder level — working, one .
twisted timber)
bent
Straight,
Wood worker twisted, bent, Both below Both straight, < 10kg (Crowbar,
(N=1) bent and shoulder level one bent hammer)
twisted

Rebar bending
worker (N=1)

Bent, straight

Both below
shoulder level

Both straight,
both bent

< 10kg (Rebar)

Rebar transport
worker (N=1)

Straight,
twisted, bent
and twisted

Both below
shoulder level,
one above
shoulder level

Working, both
bent, both
straight

< 10kg (Rebar)

Rebar placement

Bent, straight,

Both straight,

< -
(N=1) twisted bent ’
Concrete pouring Bent and Both below .
>
worker (N=1) twisted shoulder level Working > 20kg (Hose)
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Table 6. Percentage of work posture level

Tron worker

Level  General worker ~ Wood worker Concrete pouring worker
Rebar bending  Rebar transport ~ Rebar placement & fixing

I 34.3% 37.9% 27.8% 63.6% 21.1% 5.6%

I 17.1% 34.5% 55.6% - 42.3% -

111 25.7% 13.8% 16.7% 9.1% 27.6% 8.3%

v 22.9% 13.8% - 27.3% 8.9% 86.1%
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