161

Algiic BT 5 BERNE /L — LEMEE

The Transportation System of a Hanging-Monorail

Logging-Train on a Steep Slope
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man-min, 100m

*  Straight course
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Labor required for rigging intermediate
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Fig. 3 Labor required for rigging intemediate supports.
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Table 2. Labor required for dismantling.

Wire rope section v 1
Section length 35m 100m
Average grade 5.6° 19.0°
1. Spar trees. 10.64 man-min. 9.43 man-min.
2. Intermediate supports. 15.07 117.15
(Per support) ( 1.67) ( 4.34)
Per 100m 43.06 117.15
3. Rails. ¥ 41.25 170.07
(Per rail) ( 5.89) ( 850)
4. Rewinding the wire rope. 5.67 17.67
5. Appurtenant works. 7.05 4.14
Total 79.68 man-min. 318.46 man-min.

(Per 100m) (3.79 man-hour)

(5.31 man-hour)

1) Including loading of rails on ‘arm-trucks.
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* A lever is used.
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Fig. 7 Relationship between payload and loading time.
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Fig.9 An example of wire rope tension at the upper support of
wire rope section I (Payload is 533kg).
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Summary

The transportation system of a hanging-monorail logging-train, especially in a steep
mountainous region, on the Tokyo University Forest in the Chichibu district was inves-
tigated. The results are as follows :

1) Labor for suspending a 5 m-rail from the s{lpporting wire rope requires 8.54 man-
minutes, not depending both on longitudinal grade and radius of curve.

2) Labor required for rigging intermediate supports per 100m is related to the longitu-
dinal grade. The relationship can be expressed as a regression line (1).

3) For the curves, labor for rigging intermediate supports requires 1.7-2.0 times as much
as for a straight course of the same grade.

4) Labor required for dismantling rails and intermediate supports is about half of that for
rigging.

5) The maximum payload of uphill transportation depends on the steepest section of the
route. Practical payload of an up-grade of 38.2 degrees (section length 95m) is approx-
imately 300kg. Its velocity is 30m/min. (first gear).

6) At a setting located above a motor road, logs were transported in high gear using a
braking-car. This resulted in better operational efficiency than the route necessitating
first gear. Velocity on an average grade of 34.7 degrees is 73.7m/min. ascending with
no load, and 91. 1m/min. descending with a payload of 393-533kg. There are no distinct
relationships between payload and velocity.

7) Manual loading (two men) can be practiced up to a log weight of 80kg. ~Although the
maximum loading time is related to the log weight, most of the loading time concentrates
nearly on the five-second line.

8) A winch is required for loading logs of more than 80kg. Three examples of such
loading times were about twenty seconds each. '
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9) The loading time of trucks is related to the payload, and regression lines of (4) or (6)
are obtained.

10) Unloading time does not depend on the payload. The average time from arrival to
departure at the landing is 79 seconds.

~ 11) Operational efficiency can be expressed as a function of crew size, prehauling time,
hauling distance, velocity of train, loading time, and unloading time. Average opera-
tional efficiency (excluding rigging and dismantling) on the experimental area with a
hauling distance of 230-325m is 0.562m*/man-hour (four-man-crew).

12) The additional tension of the wire rope, 8mm in diameter, which suspends the rails is
measured at the upper supports of the wire rope section I. Although the longest span is
set just in the middle of the wire rope length, the factor of safety in tension is 5.8 when
the trucks are fully loaded with 533kg in spite of the worst conditions.



