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A New Method of Drainage Work for Forest Road*
By
Kaichiro SASA**, Koichiro FUJIWARA** and Hiroyuki UDO**
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Table 1. Developements of forest road in Teshio and Nakagawa
College Experiment Forests, Hokkaido University.
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Fig.1. A crosscutting drainditch.
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Fig.2. Dispersion drainditches.
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Fig.3. An experimental equipment for concentrated runoff. (pictured by
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Fig.4. Discharge rate of the concentrated runoff.
R—2 EPKRTER7v Y }OEH
Table 2. Conditions of concentrated runoff experimental slopes
# i1
R T BT e - B R OE
% % m
N—31| S 20 40 10 1977 EMER, 'T9& DM, A—F+—FH
N—4} S 30 40 20 o , "
| N—6 | SW 14 20 20 19784 R AL, BN, A —F+—FR
N—8 | SW 13 18 10 " " " ;!
N—10| N 9 10 40 1980 FBROEHE, HilkY
JI|N—5 | E 21 41 5 FHER 724 Y Im?L480F FH#1.2m
N—9 | SW 57 3 5 " 724 4 F oY 1 m* 4604 FHEL. 8m
N—9’ SW 57 73 2 N—9nTH 2m
S—2 | W 4 6 20 1985 R 7 A Bk
=l S—4 S 18 24 20 B #BME0Y% HIHEHID
#(S—-1] 8§ 25 40 3 FHER Fe A E Im 4704 FHR65cm
S—5 | SW 37 40 3 " F oWt 724 Y ImLT0F FHRS5ecm
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R—3 EPARTERORER
Table3. Rusults of the runnoff experiments

FAL|7uo b eeE | AT | HTER ) | "
No. No. & (m) Eﬁ(m) 30 605 90%) 'ﬁE (m)
N—34| N—10 40 33.0 8.0 |15.0 |[21.0 1.5 | ®EE, sasn
S—3| s—2 20 7.5 3.0 | 4.2 | 5.4 1.4
® 4 y ” 10.6 3.1 | 50 | 7.2 2.1 AR
# 50 o " 135 |29 |51 |75 | 2.8 #A®LD 3m
6 " " 15.5 36 | 54 | 81 3.1 BEDHN
N—4| N—3 10 10.0* 3.2 | 5.4 7.1 2.9 }T%&Et:ijﬂ
5 " " 10.0 2.7 | 46 | 6.6 3.2 BEIZLL
N—6| N—4 20 11.0 3.2 |51 | 71 -
7 " " 15.0 2.0 | 4.8 | 6.1 2.5
N—15| N—6 20 7.0 2.1 | 3.4 | 4.3 2.0
& 16 " " 8.0 2.0 | 31 | 4.2 2.1
17 " " 8.0 2.0 | 3.0 | 4.0 -
N—20| N—8 10 10.0 36 | 55 | 6.9 6.5
21 " " 9.5 2.8 | 4.7 | 6.2 -
22 " y 8.0 28 | 41 | 55 -
.. 23 " " 8.3 2.6 4.0 5.3 4.0
24 " " 10.0¢ 2.7 | 45 | 5.4 4.6 | THREEICKT
S—10| S—4 20 12.7 3.4 | 5.4 7.2 3.6
11 y " 11.6 3.3 | 50 | 6.6 3.0
12 " " 12.0 3.1 | 48 | 6.6 3.0
13 " " 11.0 3.3 | 4.7 | 6.4 3.4
N—8 | N—5 5 2.0 0.6 | 1.0 1.3 1.2
9 y " 2.5 1.3 | 2.0 | 2.4 -
10 " " 3.0 1.4 2.1 | 2.6 -
1 " ” 3.0 1.4 | 23 | 2.8 1.5
12 " " 3.5 1.4 | 2.3 | 2.8 -
13 " " 3.5 1.2 1.8 2.5 -
1 " " 3.5 1.4 2.3 | 2.6 1.5
N—25| N—9 5 1.5 1.2 1.5 - 0.8
W 26 " " 2.0 1.5 - - 0.8 | 408 THENR
27 " " 2.0 1.6 - - - ITh% (%)
" 28 " " 2.0 1.7 - - 1.0
29 " " 2.5 1.7 | 2.4 - 1.0
N—30| N—9’ 2 2.0 1.3 1.6 1.7 0.9 | TEHRMEICHTZL
i 31 ] " 2.0 2.0 - - 1.0 n i
32 ” " 2.0% 1.7 - - 1.0 ¥EHAoIE 2
33 " " 2.0* 2.0 - - 1.2 Ao L iid ¢
S—1| S—1 3 2.5 1.1 1.7 | 2.3 1.2
2 " " 2.8* 1.4 2.5 - 1.3 60% 1% T SR I
S—14]| S—5 3 2.8 1.2 1.8 | 2.3 0.8
15 " < 3.0* 1.5 | 2.6 - 1.9 | 7T CTHRANEIC
16 " " 3.0 1.6 | 2.5 - - 78 "
17 " " 3.0 - - - - ErrwnismaE

E: 1. BARTESEMOEN, BENRMEZ B, 2 RHREHE
2. THUEME | REMEE TS 3 BHEOYLER
3. THMIE - MAWE - WEMEOKRCET R TARERNO LRNE
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a . HKHEK (m?)
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Fig.5. A map of Nakagawa Forest Road.
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M—6 FIFRED R & K (19804F)
Fig.6. A disaster zone on Nakagawa Forest Road by running water
(1980).
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BRI E(RBLMETRD LN, R—4IITRTL91220~350m & EBLHEE %572,
FHHED ) BR—8 IR 24 2 km XH T2, WBHS HOoHMBLERL TS
D, AR 0 XMIcHME N T2, 1985 7 i, fERZ4ELEARL 20BABORR
IZOWTHEZT- 72,
FEONEFIR, H—9IclRITR L2k i, BOBMET L IcER L O - BCK



WAEKE O KT E (WK - 58 699

Forest Road
i

{ Dispersion

7 4 Drainditoh

M—8 HIIKENSERMBOERE (19814F, X—6 & itit)
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Fig.9. Investigation of deposits at dispersion area.
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R—4 DHMRORR (°85. 7)
Table4. Investigative results of dispersion drainditches in July 1985.

x| ZE | OB $KEM (ha) HR + ®» &
Ne. (m) (BE) (BE %D F ) (m?®) &3 (m) X§& (m) X & (m)
1 130 8 0.35 (L)

2 45 8 0.12 1.04 2 %1.3%0.4
3 38 8 - (L)

4 35 | 10 - 0.68 (4 x0.8%0.1)+ (6 X1.2X0.1)
5 55 9 0.14 0.36 6 %0.6%0.1
6 38 9 0.015 0.07 2.5%0.6X0.05
7 60 6 0.11 (%L)

8 80 8 0.11 1.2 4%x1x0.3

9 25 8 - 0.15 3X1x0.05
10 88 | 10 0.27 1.04 3 %0.6%0.2
11 43 | 12 0.46 (L)

12 48 9 0.06 (ZL)

13 19 | 10 - (L)

14 63 7 0.17 0.60 10X0.6%0.1
15 88 9 0.15 0.36 4 %x0.6%0.15
16 32 6 0.17 (L)

17 100 1 0.10 0.21 3 %0.7x0.1
18 70 1 0.10 (L)

19 55 4 0.055 (L)

20 60 4 0.06 (L)

21 80 6 0.14 0.75 2.5% 1 X0.3
22 80 5 0.08 3.00 10X 1 X0.3
23 60 4 0.51 0.15 (2.5X0.6X0.1) X 2
24 150 2 1.02 0.60 3x1Xx0.2
25 25 2 0.013 0.12 3 x0.8%0.05
26 110 4 0.45 0.45 5 X0.6X0.15
27 130 5 0.60 (L) :

28 180 6 20.80 2.56 8 x0.8%0.4
29 350 5 25.80 1.05 3.5X15%0.2
30 40 6 0.04 (L)

31 160 5 0.15 1.60 5X1.6x0.2
32 60 6 0.03 0.24 3 X0.4%0.2
33 125 8 0.20 0.48 2 x0.8%0.3
34 110 8 0.11 0.22 1.5% 1 X0.15
35 150 8 0.15 0.04 1 x0.8%0.05
36 150 8 0.15 1.00 5% 1x0.2
37 65 5.5 0.065 1.125 |5 x1.5%0.15
38 50 5.5 0.025 (L)

39 90 6 0.09 (L)

40 70 6 0.07 1.50 5x1.5%0.2
41 60 6 0.09 4.00 8 X 2%0.25
42 50 7 0.65 7.50 12X1.5%0.4
43 30 8.5 0.025 0.54 6 x0.6%0.15
44 80 9 - 0.80 4x1x0.2
45 250 6.5 2.30 2.25 5x1.5%0.3
46 180 7 0.09 0.30 1X1x0.3
47 55 5 0.025 (%L)

48 50 5.5 0.025 (L)

49 7 8 0.04 (L)

50 80 8 0.15 (L)
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Summary

The treatments of forest road drainditches and ruttings are an important subject on
road maintenance. In addition, concentrated runoff and sediment loads from the drain-
ditches and ruttings induce destruction of natural own characteristics of the river system,
so that serious problems arise along with them on the watershed management.

To reduce scourings in the drainditch without protective covering such as sodding
works, concrete-blocks or metallic frames, we contrived “dispersion drainditch”, which is
a method of forest road surface drainage. The “dispersion” means that concentrated
running water from drainditch spreads over the forest floor and the water infiltrates into
the soil layer, and sediment loads deposit on this area. The stands covered with dense Sasa-
bamboos were selected for the dispersive area. .

In the Sasa-bamboo growing stand where soil layers are firmed by root systems, water
infiltration capacity and function catching sediment loads seem to be greater than that of
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grassland reported in the previous studies. Our experimental results agreed approxi-
mately with them. A concentrated running flow at the rate of 1.8 //sec for 30 second, as
shown in Figures 3 and 4, infiltrated at a length from 1.5m to 3.5m.

The dispersion drainditches were experimetally constructed for the improvements of
Nakagawa Forest Road passing surpentinite region from 1980 to 1981, and investigated in
July 1985 (Figures 5,7 and 9). The results of the investigations are as follows.

(1) They have an effect on scourings in drainditches.

(2) In the dispersive area, the volume of deposits were 3m?® or less, except only two

examples (Figures. 10). The maximum length of deposits was 10m.

(3) On the forest floor near the dispersive area, surface erosion and new channel by

scourings were not recognized.

(4) The witherings of Sasa-bamboos were not observed.

It is concluded that the dispersion drainditches shows good effects for road drainage.
And we hope the concept of the dispersion drainditch would be widely used in forest road
constructions.



