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ABSTRACT

This study was conducted by relative time study to identify the allowance time and basic work
time, which is together composed of the total work time, in the wage composition and work process
composition,

This study was done for the case of a basic one person a group from thinning treatment for some
conifer species such as Japanese red pine, Japanese larch, pitch pine and Korean pine.

1. In order to apply the Japanese allowance time of four species to the general conifer case, the maxi-
mum value of allowance time composition value among those of four species was selected. The
results are as follows: delay time for person 1.8%, rest time 14.1%, delay time for machine
12.5% and wating time 0.4%. The some of ratios of adjustment allowance time is 28.8%.

2. Estimated wage basis time table, which can be used for wage table or process table, was prepared
by adding up adjusted general allowance time and standard work time estimated by estimation
equation for each species through the time study.

Key words : relative time study, allowance time, working time, estimated wage basis time
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Table 1. Investigated workers.

Worker A 33 172 68  High 200

Worker B 59 166 54 Middle 150
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Table 2. Working conditions of sample area.
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Average measured value

Sample  No.of

i < Undergrowth ~ Stump Distance Ratio of DBH [ength
Species area trees (rare=1,medium height among  branch

(%) =2, high=3) (cm) tree(cm) (%) {em)  (cm)

Red pine Taeback 224 49 1.7 22 122 49 12 502
Pyungchang

Japanes larch Hongchon 740 47 1.6 16 196 72 14 840
Yangyang

Pitch pine Kwangnung 542 34 1.9 10 159 68 13 592
Hongchon

Korean pine Kwangnung 372 56 1.2 11 184 74 14 720

Table 3. Average working time and standard working time by DBH, elemental work in Japanese

red pine (unit: sec.)
N Working time Average Standard
o.of . .
DBH trees Pelling Hang-up Limbing Bucking Moving Clean up wo.rkmg Wo}'kmg
time time time time time for felling time time
6 7 6.3 10.0 35.1 8.0 12.3 12.0 69.4 84.7
7 14 6.4 12.0 22.3 6.4 8.5 10.0 49.3 60.2
8 13 6.5 8.0 34.6 6.5 15.7 7.0 68.4 83.5
9 16 7.1 17.1 44.3 8.3 17.6 13.7 89.6 109.3
10 28 7.4 17.3 61.3 10.3 13.1 13.3 107.4 131.0
11 32 7.1 22.6 71.8 i1.4 15.9 12.7 124.6 152.0
12 21 8.9 21.0 74.0 10.9 18.6 14.7 132.6 161.8
13 30 11.4 17.3 87.8 15.2 23.2 13.6 149.6 182.5
14 14 13.3 31.0 104.4 16.3 15.4 10.9 173.9 212.2
15 17 13.4 24.0 98.8 13.1 24.8 10.3 166.9 203.6
16 10 16.8 22.5 117.0 16.8 16.2 13.0 183.6 224.0
17 7 17.1 42.0 111.4 15.4 15.7 16.0 188.6 230.1
18 15 17.6 26.4 81.2 16.8 20.4 9.0 149.6 182.5
Total 244 225 2214 16228 2678 3878 1182 28438 34694
Average 10.1 21.1 72.5 12.0 17.6 12.1 127.0 154.9
Percentage  7.9% 7.8% 57.1%  9.4% 13.6% 4.2% 100%
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Table 4. Average working time and standard working time by DBH, elemental work in Japanese

larch (unit: sec.)
o.of Working time Average Standard
DBH . Felling Hang-up Limbing Bucking Moving Clean up ~ Working  working
time time time time time for felling time time
7 11 6.0 6.0 6.0 6.0 9.3 15.3 18.7
3 32 7.3 12.0 39.6 17.1 13.7 31.7 38.7
9 11 7.1 6.0 9.0 7.5 12.6 6.0 26.7 32.6
10 72 8.7 14.4 17.8 10.6 14.8 6.0 39.2 47.8
11 24 13.8 18.0 26.4 18.6 12.6 12.0 73.3 89.4
12 90 10.9 17.4 17.8 14.5 19.1 6.9 61.5 75.0
13 31 14.7 20.4 28.6 18.2 17.8 6.0 34.8 103.5
14 87 14.3 29.3 27.6 19.2 20.2 7.4 86.4 105.4
15 85 16.9 35.4 39.5 27.9 14.6 8.8 107.4 131.0
16 91 16.5 36.4 33.5 22.7 25.9 11.6 112.4 137.1
17 92 19.4 30.4 48.3 32.9 15.3 15.0 118.1 144.1
18 114 20.4 32.4 44.6 30.4 23.0 13.9 127.6 155.7
Total 740 11052 7226 19645 14568 12858 1044 66496 81124
Average 14.9 27.5 34.9 23.5 18.6 10.4 89.9 109.7
Percentage 16.6 10.9 29.5 21.9 19.3 1.6 100

Table 5. Average working time and standard working time by DBH, elemental work in pitch pine.

(unit: sec.)

Working time

Average Standard

. No. of . .
DBH trees Felling Hang-up Limbing Bucking Moving Clean up wo.rkmg workmg
time time time time time for felling time time
7 7 6.0 19.0 24.0 7.7 14.6 70.3 85.8
8 8 8.3 10.5 27.8 8.6 15.0 64.9 79.2
9 28 7.7 16.3 26.8 8.4 19.9 73.3 89.4
10 67 10.1 18.2 32.8 10.8 18.7 83.2 101.5
11 W) 11.5 19.5 38.8 12.1 20.2 92.3 112.6
12 89 11.6 25.3 42.1 13.4 18.3 60.0 99.5 121.4
13 57 13.6 24.2 48.2 15.3 18.7 109.4 133.5
14 56 4.1 26.9 52.2 15.8 20.9 116.9 142.6
15 47 15.5 36.0 57.1 17.6 22.5 129 .4 157.9
16 54 15.7 43.4 56.3 19.1 25.9 142.6 174.0
17 28 16.3 32.8 60.9 20.1 26.1 141.0 172.0
18 30 17.2 27.0 71.2 22.4 20.4 36.0 148.6 181.3
Total 542 6972 7752 25110 7982 11136 96 59102 72104
Average 12.8 25.9 46.2 14.7 20.6 48.0 108.8 132.7
Fercentage 11.8 13.1 42.5 13.5 18.8 0.2 100
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Table 6. Average working time and standard working time by DBH, elemental work in Korean
pine. (Unit: sec.)
No. of Working time Average Standard
0.0 - )
DBH trees Felling Hang-up Limbing Bucking Moving Clean up wo‘rkmg working
time time time tim3 time for felling time time
6 6 6.0 9.6 6.0 7.0 11.0 33.0 40.3
7 6 6.0 15.0 18.3 8.5 12.0 53.8 65.6
8 7 6.0 12.0 19.3 6.3 18.0 56.4 68.8
9 15 7.2 12.0 22.9 7.2 24.4 6.0 70.9 86.5
10 26 7.2 18.3 26.7 7.0 16.1 16.8 76.2 93.0
11 25 8.4 21.4 31.7 10.6 18.5 14.4 97.9 119.4
12 35 9.6 25.0 47.7 15.8 17.3 6.0 113.8 138.8
13 35 12.3 30.5 42.7 16.0 20.9 13.3 117.1 142.9
14 51 13.5 38.2 57.4 19.3 21.5 13.3 148.8 181.5
15 42 16.6 43.2 55.3 18.6 4.7 26.6 151.3 184.6
16 38 18.2 50.4 58.0 23.4 30.3 27.0 172.2 210.1
17 43 19.3 53.1 57.5 24.0 28.3 10.3 162.8 198.6
18 4 21.8 68.3 61.0 29.9 33.8 14.2 191.3 233.4
Total 372 5250 10260 18000 6798 8778 1032 50394 61481
Average 14.1 36.6 48.9 18.2 23.7 15.4 135.1 164.8
Percentage 10.4 20.4 35.7 13.5 17.4 2.1 100
Table 7. Allowance time from time study.
Tree Allowance time Sum Average  Percentage for 0 1ated basis
species (sec.) (sec.) working time(%)
for person 564 2.3 1.8 from working time
Red pine for machine 2082 8.5 5.5 from standard 1:%me
for waiting 0 0.0 0.0 from standard time
(244) rest 4260 17.5 11.3 from standard time
total 6906 28.3 18.6
for person 478 0.7 0.8 from working time
Japanese for mac_hine 9978 13.5 12.5 from standard 1:§me
(740) for waiting 288 1.4 0.4 from standard tx'me
rest 6037 8.2 7.5 from standard time
total 16781 22.7 21.0
for person 450 0.8 0.7 from working time
Pitch for machine 4395 8.1 6.1 from standard time
larch for waiting 42 0.1 0.1 from standard time
(740) rest 10133 18.7 14.1 from standard time
total 15020 21.7 21.0
for person 48 0.1 0.1 from working time
Forean for machine 5072 13.6 8.3 from standard time
pine for waiting 252 0.7 0.4 from standard time
(372) rest 7274 19.6 11.9 from standard time
total 12646 33.9 20.7
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Table 8. The percentage of working time to allowance time.

The percentage of allowance time(%)

Maximum value

. e s Average e o
(@ ficat t
assification Red pine Jaﬁiﬁ ;else Pitch pine  Korean pine (%) " clas(i/:)f)lca on
for person (1.8) 0.8 0.7 0.1 0.9 (1.8
for machine 5.5 (12.5) 6.1 8.3 8.1 (12.5)
for waiting 0.0 0.4 | 0.4 0.2 (0.9
rest 1.3 7.5 (14.1) 11.9 11.2 (14.1)
total 18.6 21.0 21.0 20.7 20.4 28.8
{ ) : maximum value in classification (%)

Table 9. Allowance time of EST.
Classification Coniferous

Calculated basis

for person 20% from working time

for machine 4.6% from standard time

for waiting 1.8% from standard time
rest 3.3% from standard time
total 29.7%

Table 10. Adjustment allowance time for
coniferous

Allowance time

Allowance time

from time study of EST
for person 1.8% | for person 20.0%
for machine  14.1% | for machine 3.3%
for waiting 12.5% | for waiting 1.8%
rest 0.4% | preperation 4.6%
total 28.8% | total 29.7%
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Table 11. Regression equation
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Tree species Regression R F
Red pine Y = -13.0486 + 2.3888 * DBH + 6.3702 * L 0.7963 110.03%

Japanese larch Y = -15.9050 + 4.4129 = DBH + 1.9443 * L 0.5344 85.541
Pitch pine Y = -13.9195 + 5.6272 + DBH + 2.6676 * L 0.6620 113.890
Korean pine Y = -39.9416 + 8.3307 * DBH + 2.6980 * L 0.6084 38.506
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Table 12. Estimated standard time for wages from regression equation (unit: sec.)

Tree DBH

. {em) 6 7 8 9 0 11 12 13 14 1 16 17 18
specles ]dength(zl.)

3 2% 29 32 36 39 42 45 48 51 54 57 60 63
6 51 54 57 60 63 66 69 72 76 19 8 & 88

9 75079 82 & 8 91 94 97 100 103 106 109 112

12 100 103 106 109 112 115 119 122 125 128 131 134 137

15 125 128 131 134 137 140 143 146 149 152 155 159 162

Red 18 149 152 155 159 162 165 168 171 174 177 180 183 186
) 21 174 177 180 183 186 189 192 195 199 202 205 208 211
pne 24 199 202 205 208 211 214 2017 220 223 226 229 232 235
27 223 226 229 232 235 239 242 245 248 251 254 257 26D

30 248 251 254 257 260 263 266 269 272 275 279 282 285

33 272 275 279 282 985 288 291 294 297 300 303 306 309

36 297 300 303 306 309 312 315 319 322 325 328 331 3

39 322 325 328 331 33 337 340 343 M6 349 32 3H5 399

3 21 27 32 38 4 50 55 6l 67 712 18 8 &)

6 29 34 40 46 51 57 63 68 74 8 8 91 97

9 3% 42 48 53 59 65 70 76 8 8 93 99 104

12 4 49 55 61 66 72 78 8 8 95 101 106 112

15 51 57 63 68 74 8 8 91 97 102 108 114 119

Japanese 18 59 64 70 76 81 8 93 98 104 110 116 121 127
hech 21 66 72 78 8 8 95 100 106 112 117 123 129 134
24 74 79 8 91 96 102 108 114 119 125 131 136 142

7 81 87 93 98 104 110 115 121 127 132 138 144 149

30 89 94 100 106 111 117 123 129 134 140 146 151 157

33 96 102 108 113 119 125 130 136 142 147 153 159 164

36 104 109 115 121 127 132 138 144 149 155 161 166 172

39 111 117 123 128 134 140 145 151 157 162 168 174 179

3 3% 43 5 58 65 72 79 8 94 101 108 116 123

6 46 53 61 68 75 8 90 97 104 111 119 126 133

9 5 64 71 78 8 93 100 107 114 122 129 136 143

12 67 74 81 89 9 103 110 118 125 132 139 147 154

15 7784 92 99 106 113 121 128 135 142 150 157 164

Pitch 18 87 95 102 109 116 124 131 138 145 153 160 167 174
) 21 98 105 112 119 127 134 141 148 156 163 170 177 185
pine 24 108 115 123 130 137 144 152 159 166 173 180 188 195
27 118 126 133 140 147 155 162 169 176 184 191 198 205

30 129 136 143 150 158 165 172 179 187 194 201 208 216

33 139 146 153 161 168 175 182 190 197 204 211 219 226

36 149 156 164 171 178 185 193 200 207 214 222 229 236

39 160 167 174 181 189 196 203 210 218 225 232 239 247

3 23 3 45 56 66 77 8 98 109 120 131 141 152

6 3 45 55 66 77 8 98 109 120 130 141 152 163

9 44 55 66 76 8 98 109 119 130 141 152 162 173

12 55 65 76 8 98 108 119 130 140 151 162 173 183

15 65 76 8 97 108 119 129 140 151 162 172 183 194

K orean 18 75 8 97 108 118 129 140 151 161 172 183 194 204
~ 21 8 97 107 118 129 140 150 161 172 182 193 204 215
pme 24 96 107 118 129 139 150 161 171 182 193 204 214 225
27 107 117 128 139 150 160 171 182 193 203 214 225 236

30 117 128 139 149 160 171 182 192 203 214 224 235 246

33 128 138 149 160 171 181 192 203 213 224 235 246 256

36 138 149 159 170 181 191 202 213 224 235 245 256 267

39 148 159 170 181 191 202 213 224 234 245 256 266 277
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