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On the case of Surface Erosion on the steep forest road
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Properties of
soil of investi-
gated route

Result of sieve analysis (mean of some results)
Grain size (m) ~ 0.074 ~ 042 ~ 2,00 ~ 4.76 ~
Soil grading (%) | 5.7 | 11.6 | 302 | 292 | 233
Soil hardness index (mm) (by YAMANAKA-type tester)

min — mean ~ max } 20.3 — 26.5 — 32.0
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Result of Quantification
I analysis

Item 3% Category Score | Partial cor.
Outside without rill | —0.529 .
variable with rill 0.612
Condition of open 0.631
crown closure | hall closed | —0.209 0.333
above the road | closed ~{).525

~ 9.0 —1.663

9.0 ~ 12.5 | —0.666
. 125 ~ 15.0 | —0.166
Road gxadé(;)t 15.0 ~ 17.5 0.471 0.522
17.5 ~ 19.5 0.136

18.5 ~ 22.5 0.945
22.5 ~ 1.040

Correlation ratio | 0.324 | Number of cases E 166

#Each item in tables 2 through 4 is measured in every segment
of investigated route. (Total number of segments=166)
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Result of Quantification 1 analysis (Outside
variable : Section area (af) of rill in hairpins)

Item Category Score Partial cor.
. ~ 18 -~16.236
Hoad gradient 18 ~23 | 49.073| 0.5
0 23 ~ ~32.836
~ 3.7 34.820
Road width (m) 3.7 ~ 4.0 ~3.147 0.388
4.0 ~ ~29,296
Condition of crown open 16.482
closure above the | halfl closed | —19.340 0.365
road closed —~47.852
. i . ~ 27 13,579
if’éjxl‘%;iye% 97 ~ 98 7.421 0.273
¢ 28 ~ ~22.610
Direction of cross | level or ~8.0%4
grade from inside | downward ' 0.136
of curve to outside | upward 7.721
. . ~ 2.9 ~§.914
Road width of the 99 ~ 37 9 477 0128
upper segmeni (m) 37 ~ 7473
Constant term e 113.500 R
Multiple correlation 0.720 Number of cases | 33

K4 HIRAL—JERITRER (SLNEEHE . RAMIZIRIL(%6)
Result of Quantification I analysis (Outside
variable; Depth/Width (%)of rill in hairpins)

Ttem Category Score Partial cor.
Condition of crown open 3.608
closure above the| half closed | —3.707 0.683
road closed ~11.526
Direction of cross | level or 3594
grade from inside | downward ' 0.616
of corve to outside | upward 3.317
~ 10 4,128
Length of rill Gn) 10 ~ 25 0.753 0.475
25 ~ 2.750
. e ~ 27 4.630
ool hardness 2T ~ 98 | —1.704 0.453
28 ~ ~ 1,781
~ 3.7 0.564
road width(m) 3.7 ~ 4.0 ~1.398 0.208
4,0 ~ 0.648
Constlant term e 15.258 e
Multiple correlation 0.736 Number of cases | 33
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Résumé

In this report, we referred to surface erosion, espacially to rill erosion generated on
the steep grade forest road, taking up a case of steep primary road passable with 4WD
car only. 13. 9% was the mean road gradient of the investigated route.

To analyze factors that had affected generation and cross-sectional scale of the erosion,
we used the Hayashi’s Quantification, 1, 2, and the Multiple Regression analysis.

The results we've got are as follows :

1) As road gradient increased, the road surface tended to be subject to rill erosion.
That is to say, generative frequency of rill erosion had positive correlation to road gradi-
ent. (See Fig. 4, Fig.5)

2) As to less than about 209 gradient, it is true that the same relation as above was
recognized between (cross-sectional) scale of rill erosion and road gradient, but this
relation wasn’t true of every case with more than the gradient, or rather, even negative
correlation was recognized between them. (See Fig. 6, Fig.7)

The cause of this result is presumed that on the earth road surface with steeper
gradient than about 2094, traffic cars should smooth shape of rill by wheelslip or skid.

3) Both generative frequency and scale of rill seemed t{o decrease when the road was
covered by crowns of trees which lined it on side. (See Table 2-Table 4)

Finally, we wish to make extra remark : Almost all along the investigated route, logs
and crushed rocks were buried under or into the road surfaces to reinforce them. Besides
the way of surface drainage that cross section of road surface is slightly inclined down
to bank slope (of course it must be stabilized) so as not to concentrate runoff on rill, we
consider that these manners are very effective to restrain surface erosion on the forest

road.





