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The Relation between the Transportation Efficiency
and the Geometrical Design of Forest Roads

Makoto YamamoTO
Laboratory of Forest Engineering, Faculty of Agriculture

Abstract : The problems of transportation on forest roads lie in how best the terrain can be
economically overcome. That is to say. in order to solve the problems it is necessary to study
- the functional relationship between the gradient and the length of the roads, as we 1l as the time
required in relation to the amount of the fuel consumed for a given road.
Having conducted some surveys, it was concluded that in the forest roads:
1. It is more appropriate to express the optimal speed in terms of the time required for arrival”
per kilometer, rather than the ‘distance run per hour, which is the reciprocal number of the

former.
2. The transportation efficiency is subject to the volume of the load and the speed of the

transportation. _
~ As shown in Fig. 4 and Fig. 5, these factors can affect the transportation efficiency in a

complexed manner.

In timber transportation, it is caracteristically the case that in roads of adverse grade, empty
vehicles are dominant, while in favorable grade, the loaded vehicles are, more common,

Therefore, it may be said that in order to obtain the maximum trasportation efficiency it is
necessary to have the largest vehicles load at their maximum capacity.

3. In final analyses, the forest roads built at the longitudinal grade of 7 % would be of the
best geometrical design.
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Fig. 1 Two models of the route settings on mountainous forest.
Route A: Shorter length, with large scale of grade-resistance.
Route B: Longer length, with small scale of grade-resistance.
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Fig. 2 (a) The relation between the route setting and the time required——Loaded vehicle.
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Fig. 2 (b) The relation between the route setting and the time riquired—Empty vehicle.
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MAX. ENGINE HORESEPOWER 185Ps/2300reM
MAX, ENGINE TORQUE 65k6~1/1200rPM

Fig.

3 The dimmension of the logging motor truck for the tests.
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Fig. 6(a) Calcurated fuel consumption on
the adverse grades — (1/h).

Fig. 6(b) Calcurated fuel consumption on
the favorable grades — (1/h).
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