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Effects of Difference of Methods of Felling and Bucking operation
on the Operation load.

——Comparison among hand-saw, chain-saw, and tree-feller—

Yoshio Fujit and Toshiaki YAMAMOTO
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Table 1. Heart rates etc. for each

E W E¥ Bucking

F worker I worker
WL i B m M
Total heart rate increase during the work* 3713 peats 3297 beats
F ol [ AT S o
e ¥ I R
Time of the work 13 49 10 46
AT D ORI Degsimin | beatsimin.
Increase heart rate per unit time
""""""""""""""""""""""""""""""""""""""""""" "“beatsjmin.| beats/min.
zuiﬁﬁl (FE—E—H{D) —118— —121—
i Heart rate (Max.-Ave.-Min.) 129—118— 99 | 134—121—101
D # B8 i e
o Rate of increase of heart rate** 73 &
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S A 7+, 41><47cm 7% 40 x 43 cm
g Felling trees Beech Beech
F 2 B B ‘
Footing state B Good B Good
@ m o B | a2
] e S g
I 1 57 117
X
T e R beatsjming beaisjmin.
7| BGIESRE b ORI 298 329
Vo 7 beatsfmin.| beats/min.
| DI (BE——RE) 124—111—106 | 132—119—106
a O 37 B fn sgex 76 80
5
R S H I H— .
E .
§ 12 &l K 38 cm, 46 cm, 7%, 43cm
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method of felling and bucking

iR R OB R

Felling of

standing trees

F worker I worker K operater
D O
6,357 beats 15,573 beats
_____________ R R
23 31 39 21
""""""" beats/min.|  beats/min.
282 396
""""""" beats/min.| " beats/min.
139—123—101 | 183—143— 99
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, * BB
Total heart rate increase
80 107 during the work
.............................................................. N T IR
7 4,53x58cm | 74,57 x64cm {’g%ﬂé‘fﬁ;ﬁ Working Keeping |Heart
Beech Beech Times quiet rate
BIF Good v Bad
iz | O 1
794 beats 1,520 beats
"""""" m s |77 m s T
2 41 3 34 L s
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV Rate of increase
beats/min beats/min. of heart rate
296 426 fessh — gt |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (Working Keeping )‘ﬁ“m%ﬁ "
beats/min. beats/min. quiet cart rate
133—113— 97 | 153—136—118 E Tt %100
__________________________________________________________ Heart rate during keeping quiet
79 104
7 F,49x55em | 7+ ,62x63cm
BiF Good v Bad
= J i< L A
983 beats 275 beats 349 beats
""""""" m s T T Tm s T T m s
3 48 1 30 2 22
''''''''' heats/min.|  beats/min|  beatsjmin
- 259 183 147
"""""" beats/min.|  beats/min.|  beats/min’
122—118—106 | 118—112—102 | 115—109—102
40 33 29
I RFESK, | HYY, 2E, | 7XF A,
17~33 cm 28~45 cm 18~55cm
Oak, 5trees | | Oak, 2trees | Oak, Strees
BIF Good BIiF Good BIF Good
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Table 2. Heart rates in the operations of forest road construction®

e ¥ o W % TV S Heart rate

Kinds of operations Rk — S — BN 7i‘éiﬁ 7:%3/ |
7 I - - Max. Average Min. | Rate of increase
Ik ;@J @ o beats/min.
2t CRRFEEM) | Grading work 109 — 98 — 90 51
Steep forest i H i
(Kyoto-district) ~ Shoveling i 101 — 98 — 94 51
LR L \
| Stump pulling Sl — 94— 88 45
LB S L ’
H operater* : Smoothing of road surface o102 — 96 — 9l 48 '
‘ , : S S RS
Tl Gk, A R 99 — 88 — 78 38
B B D
Flat forest | Making of road surface 102 — 89 — 78 39
(Hokkaido-district) Ny BICR B YR LA ‘
| Felling of trees with the bucket | 103 — 95 — 81 48

AR, e 100 — 94 — 88 47

y o | :
G operater ' Arrangement of felling trees

* Heartr fate during keeping quieg N &1 beats/minj }
** Heart rate during keeping quiet 64 beats/min.
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Fig. 1. The relationship of R.M.R. to percentage of actual working hours.

Note) Operation with bulldozer R.M.R. 1.6
Operation with chain-saw R.M.R. 2.4~.5.0
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Table 3. Changing in the Relative Metabolic Rate by chain-saw operations

F#, KE FVV—
Hand-saw, Axe Chain-saw
: T bout o
A, ZO8D f 2
Felling, [ﬁldercutting R.M.R. 8.5~10.0 — R.M.R. 4.0
. bout
RA, BOED - 2
Felling, Buckcutting R.M.R. 6.0~ 7.0 — R.M.R.4.0
S ST -1 I ~ — ~
Bucking R.M.R. 5.5~ 7.0 R.M.R. 3.0~4.0

(, 1957)
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Résumé

. On the basis of changes of heart-rate of operators, the three methods of felling and
bucking-—hand-saw, chain-saw, and tree-feller—were compared in order to determine
the range and change in quality of operation loads for each method.

The following became clear upon comparison:

In the operation with chain-saws, the time of operation was considerably curtailed
and accordingly the operation load reduced compared with hand-saws (the total heart-
rate increase declined by approximately one-sixth to one-tenth), but the level of operation
still remained high even with chain-saws. On the other hand, the introduction of the
tree-feller represented a drastic change in the felling method, and brought not only
reduction in operation times but also remarkable reduction in the level of operation
(the rate of increase of heart-rate was 57-679%, lower than in the operation using chain-
saws).

But, while the muscular labour definitely decreases with the introduction of the tree-
feller, the mental load of the operators can often increase. Further investigation of
the mental load of forest operators is necessary, according to the introduction of machines
in the forestry.

It was proved in this paper that heart-rate was more sensitive to the mental load of
operators than R.M.R. and Energy Consumption. So, we can say that it is effective to:
use heart-rate the investigations of the mental load.



