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#£—2 WREBRALE (3 AMEXE)

Table 2 Labor required for construction of a route (three-man crew)

50 m 100 m

(Actual) (Assumption)

Man-hour Man-hour
Route location 0.392 X2 0.784
Stopper construction 0.887 0.887
Transporting a 6 m section 0.048 0.048
Transporting 2 m sections 1.248 X 4 4.993
End section construction (6 m) 1.402 1.402
Connecting sections 0.840 X2 1.679
Fixing chutes 0.437 X2 0.874
Checking 0.102 X2 0.204
Adjusting 0.029 X2 0.059
Landing construction 0.191 0.191

Total 5.576 11.121
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F—3 BBEAROBER (tan ')

Table 3 Slope or grade of aluminum-alloy chute
(tan™'u, degrees)

Dry 29
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Lubricate between each chuting with water 15
Snowy conditions 10
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Summary

Chute logging had been used widely for many centuries before logging operations were

mechanized. It required special techniques and much manpower to construct chutes and to
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prehaul logs to the chutes. Of late, chute logging seldom has been seen. However, now it
is being reviving in Japan to transport logs from thinnings. Such chutes are designed as
portable units of aluminum-alloy or glass-fiber (FRP). They are capable of high
productivity when the routes are located suitably, and the logs are stacked along the
chutes. We constructed a nearly-straight course of 50 m made of portable aluminum-alloy
sections in the University of Tokyo Forest at Chichibu and investigated its characteristics
for logging. The results and conclusions were as follows:

1) When the chute route was divided into sections 1, 2, 3, ==+ , the velocity of logs at

the lowest point of each sectlon and the time needed to pass the section could be

expressed as v;=/ v’ + 2 2 a;L; and t;= (=0, + 02+ 2 2 a;L;)/a;, respectively,

where the suffix indicates the section number, a;= 9 (sing; ,ucosﬁ) @; is the grade, u
is the coefficient of friction, 1, is the initial velocity, L, is the length of the section, and
g is the acceleration of gravity. The coefficient ¢ was calculated by the pair t, and t,
or t, and t;, and so on. The average of x is (a) 0.289 when the chute is lubricated
sometimes with water, and (b) 0.261 when it is lubricated between each chuting with
water. There is a slight difference between (a) and (b) at the 1% significant level. In
winter, u under snowy conditions was estimated as 0.182.

2) It was observed that g of (a) and (b) grows slightly as the log slides down, probably
because of the lack of lubricating water.

3) The relationship between the initial velocity, v, (m’/sec), and the volume of logs, V
(mf), was regressed as 1, =k/V. This means that the momentum of initial chuting is
constant. The coefficient of the constant k was 0.106, 0.147, and 0.156 when 0.20=x <
0.25, 0.25=<x<0.30, and 0.30=4x<0.35, respectively. The coefficient of constant k
becomes smaller as y becomes smaller. Actually, it was noted that the operators
adjusted the initial velocity according to the degree of 4.

4) Under the condition that the momentum of initial chuting is constant, transportation
time of chuting, T, can be expressed as a function of V, that is, T={—k/V +/(&k/V)E+
3aL}/a where the grade is nearly constant. But in actual operations, no differences in
T could be seen between dry and snowy conditions because the initial velocity was
adjusted in response to the coefficient of friction.

5) Productivity of chute logging can be derived from the cycle time, C. For example, the
volume transported reaches 3.6 m’/man-hour when V=0.03 (nf), C=10 (sec), and
there is a three -man crew.

6) Portable chutes can save fuel cost as much as about thirty yen/n? compared with other
Japanese logging machines whose crew size and productivity are the same as portable
-chute logging. In addition, the costs of these machines are sure to be greater, for
example, by 50 yen/m’ or more over the 50 m-chute set.

7) Labor required for building the portable chute was 5.57 man-hours for a 50 m length,
and 11.12 man-hours for an assumed 100 m length. Labor required for dismantling was
2.76 man-hours per 50 m of length.
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8) Route location is an important matter for success in chute logging. Chutes must be
built with a sufficiently steep grade of over tan—'x to operate smoothly. From the results
of the experiment, tan™'x of the aluminum-alloy chutes was 29 degrees dry, 16 degrees
when lubricated sometimes with water, 15 degrees when lubricated between each
chuting with water, and 10 degrees under snowy conditions.

9) The optimum chute spacing must be considered when the thinning area is large. The
optimum spacing, D (m), can be derived from the situation where the amount of labor
required for prehauling to the chute and for dismantling and resetting a route is
minimum. That is, D=/2VR 0,; 0,/ V4 (0p;, + t52) where V, is the average sawlog volume,
V4 is the density of the volume prehauled, R is the labor required for building and
dismantling a route of unit length, and v,, and v,, are velocities of downhill manual
prehauling of moving up and down. Since the conditions v,;, v,2, V:, and R do not vary
widely, the optimum spacing is affected mostly by the density of the volume prehauled.
Generally, the optimum spacing, D, is about thirty meters.




