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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.2. Dispersion drainditches.



690 LB ERFHREHEERE £43% H35

Fz, RICHBOEL»ZBI1ZENBAI L TH, HARAOIPKARICEBOESR Kb
272 E, LI ERBO—KRKBL EDFEIZ, TRETHROBKBRTER I N T 12K
BOFEHITEN, FLoBRA- WML EORBEBZ2RITERE 25, FiZRko s 25T,
L) HBIFALNE, FLT, TNLIITHS CHRERZ2ZAZEKE L THETL, X
FAEED B IGANGEICER T REL 5252 L2k 5,

PIHAERERTERTL T35 L Wbk FEOREN L TBIZ, H—1BLU0M—21c
ALY, R— 10Kk, FICWEREZED-> T S REEEICERL Tw2, fEXE
DURNCER SN2 MBICTE BT ZEP G LV hIclBLECHWL, 2> 7))
—FELETHE TR 3T, VRN - B BS v L) L TA2HETH B,

H—2nRBFANS T, EEEVBBEH L 288 T REodbk ke LCH
WTWBELDTH B, EEEVRIREGZE8T 2RM Tk, BREZALIED AL CHEDME
mINBZ L, BEIITEMOMILEL VECHEROKET 2 L OERBICLEZ 255N, &
D& RREETIR, BEPHUBOWTKROBITIEI 2 2572002, HATEBME 2 )23\,
&R, REREROBRREBICIIEAEN BT 28 S oo, BRICh - -8k RAE
TIIBRHEAIRELL, FEENODERIAE X2 &5 LBRTIHRBESNEBORE» 22T 2,
D& ) LEMDOKRENFBHEE L TR— 2 DHBORABLERL TW230THY), Ll
DERHZRBEZ KT, TNETNOMBLE FWL 20475 KRE & s L Tw 3,
FREENRTIE, & CICR— 2 DBBOME L RCER TOFEME LA T2, E2ED
WiE X MR 1 m~1.5m, £ 30cm~50cm Th 1), BHEIMSLHK TR H T3 WiE % i
BRECERTEEHICL T3,

3. YH4EHOMPKET ~DERD

EEFI, WENBOBDPRDOSENBITE L TV EMEBAL?, LEBENOSTHED
KEFDEZHTIR, MKIZZ2AFTHBEVBF L2 0EBEL TS, 794 FHnik
&, W EMOBRDOEILASIT 50~100 &/m?, F 2 =FHDPAIE 15~50 &/m*TH - T, Mo
ABERUCHNTEESIKRE L, OB L T HBRAGRVER N L > T3, F72,
WTEAFHERT S5 ~30cm DR TR LBRICREZL, TBIIBKRTAIBBEL BV
FT%L, BPKICHLTOLRELIERA»S L EEZ L0772,

ARG, BEIHESROEARATH L Y YOBRRBL#E L BREL 28
WX & DEHUNHEROBREBREL Td, 1> F—=7 > FoHBEH2 AWV HE
EMDBREREDRIE TIIBEMEES® 120 mm/hr % Tlt, 12IZLRBOBFHIBRET 2, 2 52
FEERF O LW TR R IC OV T, R 7.5 EOBME CTF 10~28t/ha B AN H -
REZAHATIFYHNRCLHELZR/EL, VHEOES 10m ST, 12T 18I = o dhic Hek
L, ¥ HEMD IR THESRLIKE WV EREL T3,



WOE KB E 0 Hk ok T Bk (- WE - AW 691

Tz, FRE-MEESEIRY, dbEEEE 2 5 ONcKIERT o ZE g IR THE B E R Ty
VM EFEROBAEZHEL, MANTEAD 2 Y2 WS OEr T, 500 mm/hr ¥ Ti3gA
BORBZIRCrBEL, RENEEDTF =Y OB T 300 mm/hr F T XTHEB
EL, 400mm/hr LEIC% % L ETORMBRTHIET 505, B KNTH Y EMOBE IR
FRELGRES LB ONTRAELKRES LB LBEL T3,

L%, ARFEREHZACVT, UEBENESBOMMBORERL BIEL 2225, V&M
DFEIL, BHMEFRLELRTI E2ERL T35,

L) UBREFEOBRRESBEZEICL T, BPKRTICNT 29V EHOSEIREA D120,
KDL ) BEBREPT-72. 8, TOEBRHOETHMIZ, EHOERKKETICHNT G245
FeHICEHEIL 22 0T, WTERI L EME EITT - 200, EROREHI—ROABT
720 ‘

BEHKknRER, H— 37T L) F7 46D TEHICHE I mm DHYMNKKE LD
i}, Fo2AEICHKLTRE2RELZFETHS, FT7LENKMIIFEME & HITETT 50
THTRIZ, M—42TFT L) cRE & IELT 5,

BABOTIC, IBT0cm- B2 1 moREEE, RTELED, RUICEIIBEZEL L
Wl SicLz, WTREBOMEILZ DRD THEHAE (R TEMIENHS) &L, KTE

Water supply
K

L : Distance of runoff
i ER

B : Width of runoff

ot TR e

w

M—3 HPARTERER (EHERX)
Fig.3. An experimental equipment for concentrated runoff. (pictured by
‘W akai)



692 HEERERFRRBHAERE H43% B35

BEO.5~ 1 mEBICHERERT, FIICHTROERIGELZET 2050 (MARMMAELY) 28
EL72, WTHRIE, MR LI IBENWTERMTRICE > T 282 REL 72,
Z ORI, 1985 F 8 A I ETHT B KAMEE M & N TSRS BRI A M R T

24
e Q52-001t
Q
®
[\
5
£ g
im
o
»%ec
60 1%0 11;0 sec
Time (t)
R )
B—4 BPAETEROKETR
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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Fig.5. A map of Nakagawa Forest Road.
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Fig.6. A disaster zone on Nakagawa Forest Road by running water
(1980).
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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)




702 AR REDHEHRAERE H43% B35

bkt o1z, BED L DOWFKIZYVEOMKALE,ICHTLAZTTRELTLE-T
VWd, TNLDORES L L, FBUBIFREN L ZAZ0BEEE+FICRIEL T3 & UKT
BIEHNTED, '

INLOWEICBWT, BBLBEIVI LA X2 L N7\ H HBREA L WEIRIZ OV T,
1 OORBOERS 100m BN TH 3 2 &, BE %2R\ 72 BARBOERHH 0.1 ha LN TH
LI EHGEALLTRHLND, EEH100m LN TEKEMA0.1ha IR T 0.12
m*~ 3 mBENORMS S LN HMBL 10 BN FLET 2%, N5 HMERT TR
ENEL Do 2R, MBOKRFBLL & THITEZICHBORERS IS/ NEE 22 L 72 KBk
NDHLUBTHREEINLNTHS, %3 No.41-No. 422 DRETIE, 4 md, 7.5m3 s Bk
HEBYROBIEES L2, ZOMEIITEICEKRBIAEK, $2MEIEL ETRLP
FITHrI i BBLELOLEbNS,

HREHOWERETL, THIIEHBRHASINEONRI TIN, EBIIERTO,

Length of drainditch
i g x
o<E0m
®. 60~100m
=>100m
10.0
o
- °
£
— [ ]
]
2] | ]
-
';ﬂ L] °
[ ]
Q'%gw . o »* 3 .
® d o
] o 'y
b ™
[ ]
-
- 3
o
o
01
o
a
| 1
5 10

Length of deposits (m)
HRpORE

E—10 #R1e0Ek & HERBOES
Fig.10. Relation between volume of the deposits and range of the
deposits.



MROE B o Pk L (% WK - 58 703

SVHERBIC > TV AREBHIBREINS, 72, 1 MIIE0ERHREOD - BB WT
L, TOMREICERERYT XL FOMBOBANED LNE LD FET D, 2NLLNDT
b, WERORBIIHATERICKES, ZRUBRKECDSZ L), BZEELTETY
DAL HL LUKEND,

HEAKEMIVINEC, BEACBRAORTAZI»EE2 L5 LEEBTL, KA HEYS
bl Z & RRTREBEEE L0 LD LBRMBS LN, BIRDKFARTFERTLHLH
Ak, YHHIBAL) OBRBEEE DL > TV 5, 5T, MBHICA-T BHKIZDOWT
i2, BEZHETL T 2APKRELEEZEHTVE LD LHUMEND, —DDRBDIEE
B, AR LIBEAOERLAE 52 L, ZOMBICIZLRINCS { ORASE
0, BRELRELRT %3, 2NEI BT hb b, WEN—RKMIZTEZ 28, L,
HFLTL 2k TARDICHAICHEL ol - BESYS - LXUETHDL, $72, BK
RAAE LB HBMICB TS, WBEZMNTEZ 210k ->T, —HBb2 ) DEAERE
AELL TR ZEpEE Ly, PIRKEOSAE, R—1026bBETE5 L5 i, —iH
ICIZRBEER I 60 m BIRAEE Lv & MR 1172,

BB DRI, FEE LV ERMOET 2 TRICT 5B TEREN TV LD 1 E, L 12F
BETH), BBICKELORICEZ>Twhv, 20522 bbb, ARAETIIRED
FHDEL & BIBOINTITR D BURD R S Nl - 72,

b n

ESBHEDRBORBNOKE - BAZEET 20, ABOEEZEIL, FOHEK
FHROBKRTLC, FHHICHEBTE T 2 985082, BLEREGE ELWLBbNS
EEHHETL, JIZHMFL BB RL T3 Z s ML 72,

SEBRBEBNZREL BVBESCPEL EZBIHE TR, COTHERETLIASTH), U
FRaY 7)) — MEORMEEKRZ I L) QRMICERRTE 2, ILHOBA, BV RL S
& BBARATEIORK D LW E TOBBIFRLZ2LDEL), ZORETHRNZ & DR
HZ@RIETE LW, ERUBORKDFEOENE 2 i3 EREMEE L0, 2T TL L,
IHEER T LIKROMELZ & IT 5 2D ICREBRICRBATELTETH D EEL LN S,

ZH—ODERARE LT, LEBERFEE/MULTEREHRN S DOEBRDKAEN K EH D
TFonsd, H/MERERIZKILPMOTE CHEKRL T T, HRDEKEFR(, tBETIRS
MHEN—DOTH I bbb, MEKNDETLZILIHTLAY SV, LiL, SF0E
BTk, BEHoORROBICHE EICHER»ETIZ 05, 372, EEHENHTBE
2°0.5~1.0m DB THAEL, FNES ALHE TR, MEMICIAEKB LY, 58BN
ERICHEKR»BPL, BTT5. SNLOBERTKERLET 206, ERECRNRE
mEERT, CZIHMARTA2EEX, BEIS2LEPEAL, RE2HT T3,



704 LR AFRFBRERT AR S H438 H3IF

SHOMEE LT, SHEIZFEEBSOEMOF 2w KA E~DETIZA LN - 125,
TR A 2 R L 723 A, THORENOME2 IO TRELRITOELNEL+RTEILHICL
2w, 2, HBOBRAICOWVT, 4EIZFEMES - MBILER - £XERE OBFRL 2RI T
ol BICIBRRLEHE, INLOBRTRBEATE LI »E(, HBORKD
E-FERHI2VBBREOME L CRFETIERLALICLAV, 2, FBTEBLLTYY
EMA UL VIRE, ABBLTIHEHLEHT, KDL LB TIEMERETNEIr LY LS
BOREBTH 5,

X "

1. HAREZ: HEEEHIN L BERMM. 213 199 pp. 1983,
2, BEFR—BR: SRR AERIHORERRNENOE S, BkILXM, 32, 1618, 1983,
. BRRR—BR . KRR FRNRE L EEHFCHT IR — biEERPRER LML LT —, i
KRG, 41(2), 423—460, 1984,
. EER: REEENSBRIICMT R, Rk, 2203), 116, 1970
COEERR: R TESRTEICET 2R, JUCRETE, 30(2), 233—295, 1973,
. EEHR: BFABIE — IWETHORE — JEEXFERERATS, 387pp. 1982,
. dbMRERFERENR: PG RYEMARRIGHE (1985~1994), RiEuhHMYHKEMEE (1985—1994). It
REFER O, 20, 4199, 1985,
8, LIERRAMEKEDRRERAER: EARROKNI~NEE —HHBSRFAEHREE — B
46~BEF 57 4£8E). 287 pp. 1983,
9, WAEB: 55T 1 MWKRIE [#EFm) RHHE MEAERN, 47pp. 1959,
10, BNEEE - RFH: THRTHEKREDBICOVT, BHILX®, 10, 155—160, 1961,
11, FHIEHE - K= -WRR—8: 7 HHKERFIC B 2 RBRLICET MR — LEX / NZXHT v
vH4 —. HXREEHRM, 3, 353, 1962,
12, RFREEZ: IERHEIC 51T 5 5 RRMIMEROMR, SFKEM, 17, 53—68, 1986,
13, ER—BR-AWHE . ERPIBFRERICE T 530950 S0 & fE35E.  Bhkdbam, 32, 280—283,
1983.

w

POR- NS TN

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.



