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On the Studies as to Human-machine Relation about
Forest machine Operations

—The Investigations of Work Environment on the

Forest Road Constrution—
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Table 1. Noise of rock borer (leg drill)

frequency noise level ) ([hone)  (eps)  (phone) (cps)  (phone)

(cps) (phone)

3L5 70—78 160 94— 95 800 100—102 4000 102—105
40 77—80 200 97—101 1000 104—105 5000 100—102
50 73—78 250 96— 97 1250 107—108 6300 100—102
63 86—92 315 97—100 1650 104—108 8000 96— 97
80 92—95 400 98—100 2000 106—109 10000 92— 96
100 90—95 500 97— 98 2500 101—103

125 90—93 630 98— 99 3150 101—103

noise level at over all  108—116 phone

measuring distance from rock borer : 50—70cm, using C-character, noise level
correction of atmospheric pressure : 2. 0 phone
2) va~ue F—¥OBE (D50S)
VI - BEEEERBOBRBEICOVTHERNS, & —3 F—UEd 7.0m BEh 75 T86~90 +
¥, L8m DELIZATR~EYTHS, F—2IC¥a~n+ F—HDOREEMRICKIBEV
NUERLIH, BERIAEAEOERS—ELTOENT L, S SICIEERICAEL 2BEH

Table 2. Noise of shoveldozer (D50S)

frequency noise level oy (iponey  (eps) (phone) (cps)  (phone)

(cps) (phone)
3L.5 60—68 80 75—78 200 75—87 500 80—85
40 62—70 100 70—78 250 7477 630 75—87
50 7182 125 82—85 315 76—80 800 70—77
63 81—86 160 75—82 400 75—78 1000 83—85

noise level at over all-measuring distance 7, 0m : 86—90 phone, 1, 8m : 98—99 phone

using C-character, noise level correction of atmospheric pressure : 1, 8 phone
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Table 3. Vibration of rock borer
unit : g (980cm / sec?)

measuring direction leg drill pick drill
- o normal peak  normal  peak _
(1) axis of drill 5—6 15 4—5 14
(II) axis of handle 4-—6 12 4—5 14

(II) orthogonal to (1)) 5—6 13 5—6 13
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Table 4. Vibration of shoveldozer
unit : g (980cm / sec?)

operation floor (T) standard seat (I[) (o) (H()g/é()l )
max min mean deviation(¢) max min mean .

starting 1.25 0.11 0.53 0.34 0.38 0.11 0.24 0.09 45.5
§ backward 1.52 0.09 0,71 0. 27 0.53 0.04 0.19 0.11 26.7
: forward cutting 1.37 0.25 0.71 0.24 0.67 0.03 0.20 0.12 28.0
] pushing 0.94 0.37 067 0.20 0.60 0.07 0.25 0,14 37.4
= rockbraking 1.33 0.14 0.65 0.28 2,12 0.05 0.36 0.35 55. 6
ground evelling 1.93 0.16 0.77 0.38 .09 0.02 0.26 0.22 33.2
3 | starting 0.73 0.23 0,46 0.18 0.10 0.04 0.07 0.02 16.1
_E backward 1.47 0.05 0.60 0.33 0.46 0.02 0.16 0.11 26.5
E forward cutting 1.49 0.12 0.67 0.30 0.79 0.00 0.14 0.10 20.9
@ pushing 1.29 0.18 0.57 0.25 0.48 0.03 0.20 0.10 35.0
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Fig. 2 Relation between Vibration (maximum accelera-
tion) and heart beat
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Table 5. operation contents of D50S driver

YOKOKURA TEIHAO
mean (%) dei-tizrtlgjgd( 2 mean (%) (o)

preparing time

on foot 2.89 1. 00 1,65 0. 22

regulating machine, supplying oil 3.03 3.88 1.53 0,85
earth work time (I) (a total) (55.08) (5.75) (67. 26) (6. 08)

cutting (1 27.69 4.45 34,21 5,62

pushing 10,30 2.02 4,84 1.23

loading : — — 21,03 1.75

ground evelling 3.15 0. 96 4,27 1.10

pulling stumps out 7.06 4,04 3.51 2.05

others 1.06 0.98 0.45 0,29
travelling time to ride 4,08 1.38 1. 14 0.52
transporting time 7.57 2,44 2.29 1,93
waiting time

on D50S 2.17 0.9 5.41 1,02

out D50S 2.58 1,88 1. 86 0.75
recess

on standing 5. 99 1,33 3.78 2. 71

on sitting 16,18 2.74 12, 44 1,28
other operating time

light work 5.90 4,55 2,41 1,43

heavy work 0,37 0.36 — —
working time a day () (minute) 563 50 616. 4 11.97
earth volume a day (m?®) 189, 2 30.3 225, 6 33.3
working rate (%)

(I)/(m 55. 08 5.75 67.2 5.63

(/1D 27.69 4,45 34,2 5.63

I/ 50. 36 6,44 52.1 3.98
earth volume an hour (m?/br)

(1 20.20 2.89 21,98 3.43

(I 36,73 4,10 32.07 4,06

(1 73,53 8.52 64.71 6. 92
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Résumé

Forest roads have been re-evaluated as the base of operations in forests. A net-work of
forest roads to cope with forest demands has been planned and put into operation. It
has also been noticed that the operation of construction machines such as shovel dozers,
bulldozes and so on, has a great effect on the environment. These problems in forests
have become a subject of Human-Machine Relations.

In this report, we try to evaluate the synthetic operation environment of forest road
construction and outline the problems in order to analyse them fully in future.

The noise of rock borers has a strong noise level of high frequency and produces’
harmful environment causing a need for protectors at over all. The noise of shoveldozers
has a high noise level of about 100 phone.

The vibration of rock borers is harmful and the mean acceleration of vibration on the.
seat of a shoveldozer is about 0, 3g which will cause problems.

We must analyse performance and productivity in connection with earth volume and
increasing fatigue of operators. In this investigation we chose cutting earth volume as
the object of measurement which we think simple and useful since construction machines
work irregularly. ‘



