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Analysis of Working Posture Using OWAS in Forest Work'
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ABSTRACT

In forestry, where improvement of labor environment is quite impossible, improved posture would
result in direct effects by preventing waste of physical strength, prevention of accidental injury caused
by fatigue accumulated on certain body parts, and prevention of human error by inattentiveness due to
weakened body. Therefore, this research carried on analysis of working posture in manual forest
work(thinning using chain-saw, salvage cutting using chain-saw, clearing using hand saw, clearance of
twiner using sickle, pruning using saw with a long handle, and tending of young growth using sickle)
using OWAS analysis system.

According to the OWAS method, percentage of OWAS action categories Il and IV in the tasks using
chain-saw and sickle was higher than another tasks. For the compared middle skillful worker group
and low skillful worker group at felling work using chain-saw, percentage of OWAS action categories
IV in middle skillful worker group was 5.1%, and low skillful worker group was 14.1%.
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Table 1. OWAS codes for different body parts.

Body Part Description Code

straight

bent

twisted

bent and twisted

both below shoulder level
one above shoulder level

Back

Arms

both above shoulder level

sitting

both straight
one straight
both bent
one bent

Legs

kneeling

working
< 10kg
10~20kg
= 20kg

Working
Load
/ Effect
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Warking posture T T | Back | Ams | Legs | Worhe || OWAS
0 3 30
] 3 45
0 4 00
0 4 15
0 4 30
0 4 45
- 0] 4]0 1 1 3 2 1
0 5 15
0 5 30
0 5 45
0 6 00

Figure 1. Usual practice of coding in OWAS analysis method.
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Table 2. The OWAS action categories for evaluation
working posture.

OWAS

. Description
categories
Action Work posture are considered usually
. with no particular harmful effect on the
categories .
I musculoskeletal system, No actions
are needed to change work posture.
Work posture have some harmful
Action effect on the musculoskeletal system,

categories Light stress, no immediate action is
il necessary, but changes should be con -
sidered in future planning.

Work posture have distinctly harmful

.
ca?ec :;ri)es effect on the musculoskeletal system.
g The working methods involved should

m .

be changed as soon as possible.

Action Work posture with an extremely
categories harmful effect on the musculoskeletal
igV system. Immediate solutions should

be found to change these posture.
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4 88 29 6.0 18 06 47 qzwz gAle 23.8%04 0.6%) F3te Ao
1 9.1 97.1 89.3 98.2 55.3 100.0 2 zAE Y},
Ams 2 44 1.9 94 1.8 40.6 0.0
3 1.5 1.0 1.3 0.0 4.1 0.0  Table 4. Percentage of working posture action
1 0.0 1.0 0.0 0.0 0.0 1.4 categories in several forest work.
2 12.4 10.5 16.1 1.5 18.2 15.3 Act‘on categories(%)
3 49 190 389 205 5.7 3.3 Tasks T o1 m W
Legs 4 6.7 2.9 1.3 10.7 0.6 153 Thn}]ln%ng using 58.8  98.7 8.1 44
5 4.7 48.6 15.4 58.9 5.9 22.3 chain-saw
6 0.0 1.0 34 54 0.0 0.0 Salvage cutting 49 4 939 19 9338
using chain-saw
7 243 17.1 248 0.0 20.6 10.2 Clearing using
Working 1 100.0 100.0 100.0 100.0 100.0 100.0 hand saw 3.9 523 107 4.0
Load 2 0.0 0.0 0.0 0.0 0.0 0.0 Clearance of
[ Bffect "3 0.0 0.0 00 0.0 00 0.0 twiner using sickle -4 23 616 2.7
A" : Thinning using chain-saw, Pruning using saw .. = o0 99 g
B? : Salvage cutting using chain-saw, with ? long handle
C® : Clearing using hand saw, Tending of young
D™ : Clearance of twiner using sickle, grOWFhkvldsmg 26.0 38.6 31.6 3.7
E® : Pruning using saw with a long handle, sickle
F® - Tending of young growth using sickle
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Table 5. Difference of posture code between middle
skillful worker and low skillful worker in
felling work using chain-saw.

W, 2246 A 44T AE Aoz 57
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Vel 2Edlg) 39 547 5.1%2 14.1%

o) ul%#Al Boh 3e Aoz A glcH(Table
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¥ o AFE oA i) a7E,

Table 6. Difference of OWAS action categories
between middle skilliful worker and low
skillful worker in felling work using

Skill-  Body Code(%)

fulness Part 1 2 3 4 5 6 7

Back 34.349.1 82 54 - - -

Ams 935 35 31 - - - -

Legs 0.7 5.947.9 1.5271.90.75 5.5

Middle

Working
Load 100 0.0 00 - - - -
/ Effect

Back 41.727.814.7159 - - -

Ams %6 3.2 13 - - - -

Low Less 0.513.0 3.0 1.831.7 0.520.7

Working
Load 100 00 00 - - - -
| Effect

ey ALEE o83 HIEAYAA FA
o} vl%Ate] 2q] A FEE ZEEEE M

chain-saw.
Skillfulness Action categories(%)
1 m v
Middle 37.6 36.6 20.7 5.1
Low 46.1 26.3 13.6 14.1
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Table 7. Working loads in several forest works,

Maximum  Average  Minimum
heart rate  heart rate  heart rate % HRmax
(beats/min.) (beats/min.) (beats/min.)

g SRS g5 1515 B85

Tasks

Salvage cutting
using chain-saw 167 154.2 93 85.7

Clearing using
hand saw 174 144.5 4 80.3

Clearance of
twiner using 166 143.1 63 79.5
sickle

Pruning using
saw with a long 160 137.4 I 76.3
handle

Tending of young
growth using 13 114.9 m 63.8
sickle
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Appendix 1. Action categories by posture code in OWAS
code caI:::c;(l)(;?es code ca?e(::)c;ls code cai\ecs:;:?es code Ca?ec;(l)ol’?es code ca?e:t:)(;?es code Caﬁcé(l)(l)’zs
1111 1 1311 1 2211 I 3111 I 3311 i 4211 m
1112 1 1312 I 2212 1§ 3112 I 3312 i 4212 m
1113 I 1313 I 2213 m 3113 I 3313 m 4213 v
1121 I 1321 I 2221 i 3121 I 3321 1 4221 o}
1122 I 1322 I 2222 I 3122 1 3322 I 4222 m
1123 1 1323 I 2223 m AW 1 B3 1 4223 v
1131 I 1331 I 2231 if 3131 I 3331 i§ 4231 m
1132 I 1332 I 2232 m 3132 I 3332 il 4232 m
1133 I 1333 I 2233 m 3133 o 3333 m 4233 v
1141 i 1341 1} 2241 m 3141 m 3341 I\ 4241 v
1142 o 1342 i 2242 1\ 3142 m 33421 W 424241 N
1143 o} 1343 m 2243 I\ 3143 m 343 N 4243 v
1151 i} 1351 n 2251 i 3151 v 3Bl W 4251 v
1152 I 1352 o 2252 |\ 3152 v 3352 v 4252 v
1153 i} 1353 m 2253 v 3153 v 33530 N 4253 1\
1161 I 1361 I 2261 m 3161 1 3361 W 4261 I\
1162 I 1362 1 2262 m 3162 1 362 N 4262 v
1163 1 1363 I 2263 v 3163 I 3363 v 4263 v
1171 I 1371 I 2271 o 317 I 3371 I 421 il
1172 I 1372 1 2272 m 3172 I 3372 I 4272 m
1173 I 1373 i 2273 v 3173 1 3373 I 4273 I\
1211 I 2111 I 2311 m 3211 I 41110 O 4311 v
1212 I 2112 n 2312 m 3212 n 4112 m 4312 v
1213 I 21131 m 28131 W 3213 m 4113 m 4313 v
1221 1 2121 II 2321 i 3221 I 4121 i} 4321 i}
1222 I 2122 | 2322 i 3222 I 4122 i} 4322 m
1223 I 2123 m 2323 m 3223 I 4123 m 4323 v
1231 I 2131 i 2331 m 3231 I 41311 1 4331 m
1232 I 2132 i 2332 m 3232 I 4132 i 4332 m
1233 1 2133 il 23331 m 3233 i 4133 m 4333 v
1241 i 2141 m 2341 m 3241 v 4141 v 4341 v
1242 i 2142 m 2342 v 3242 I\ 4142 v 4342 I\
1243 I 2143 m 2343 v 3243 v 43 W @337 N
12510 @ 2151 m 2351 v 3251 v 4151 v 4351 v
12527 O 2152 m 2521 N 3252 |\ 4152 v 4352 v
1253 i 2153 m 2353 v 3253 I\ 4153 v 4353 v
1261 I 2161 i 2361 v 3261 m 4161 W% 4361 I\
1262 I 2162 i 2362 [\ 3262 m 4162 v 4362 v
1263 I 2163 i 2363 v 32630 m 4163 I\ 4363 v
1271 1 2171 I 2371 n 3271 I 4171 | 43711 1
1272 I 2172 m 2372 m 3272 I 4172 m 4372 m
1273 I 2073 ¢ m 2373 I\ 3273 I 4713 N 4373 v




