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Abstract: Two methods for calculating the earthwork volume in the curve of a forest road were compared. One

method involves the calculation of the earthwork volume using the cross section and the road length without

any correction. The other method involves the use of a voxel (volumetric pixel)—a volume element in a

three-dimensional space. The error rate of the former method is a function of the curve radius, road width,

terrain slope, cut slope, and fill slope. It is found that the error rate increases with an increase in the road

width and the terrain slope. Further, the error rate increases with a decrease in the curve radius. Therefore,

even when calculating the volume of a forest spur road, which usually has a narrow road width, error

correction is needed when the curve radius is small and the terrain surface is steep. The latter method seems

to be less vulnerable to factors such as the curve radius, and its accuracy is higher than that of the former

method when a voxel with a size of 10 em or less is used.
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Fig.1 Plan and cross section of curve
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Fig.2 Earthwork volume on ridge
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Fig.3 Earthwork volume in valley
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Fig.6 Voxels of terrain
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Fig.7 Voxels of earthwork
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Table.1 Result of method using voxel (R=3m)

B E=17.396m3, )+ 1t=10.985m?

D HEE BEE Bs RE

Et o+ Bt ot

(m) (m3) (ma) (m3) (ma)
1.000 7.000 11.000 10.396 0.015
0.500 11.375 11.250 6.021 0.265
0.250 14.109 11.000 3.286 0.015
0.125 15.705 10.988 1.690 0.003
0063 16528 10.982 0.867 0.004
0.031 16.963 10.984 0.433 0.001
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Table.2 Result of method using voxel (R=6m)
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Rt i =54.585m?, H1+ft=48.132m3

D HEME HEEE BE RE

Bt ot B+ vt

(m) (m3) (m3) (m3) (ma)
1.000 35000 50.000 19585 1.868
0.500 42375 48.250 12210 0.118
0.250 48.328 48.219 6.257 0.087
0.125 51.365 48.190 3.220 0.058
0.063 52951 48141 1.635 0.009
0.031 53.774 48.132 0.811 0.000




