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A few remarks on the structural dimension of a narrow road
for a small-sized forestry vehicle*

Tomomichi FUSHIMI™*, Shoji INOUE** and Sadahiko TAKAISHI***

Summary: Continued from the previous report”, the authors measured the values at 157
points of a crosswise survey on a narrow road for a small sized forestry vehicle in Kuma-cho,
Ehime Prefecture. The desirable values were discussed with examples of geometric and earthwork
structures on this narrow road. The results were as follows:

The average longitudinal grade was 10 degrees to 11.5 degrees. As an exception, the max-
imum longitudinal grade of 20 degrees was conditionally restricted within 20 meters running, and
the condition was a cross drain ditch made in the section of a narrow road. The roadway width of
the above narrow road is 1.5 meters to 1.8 meters and the minimum turning radius is 2.5 meters
to 3.0 meters. The maximum cutting height and banking height are 1.5 meters and 1.2 meters re-
spectively. The minimum cutting slope and banking slope are 0.8 and 1.0 respectively at the rate
of horizontal distance against vertical distance on the face of the slope, and a preservation work
such as wooden fence work etc. is applied to the narrow road. And the drainage and the repair on

the surface of the narrow road are required on occasion.
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Fig. 1 The investigated points arranged on an elementary exclusive
] road for a small sized forestry vehicle
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Fig. 2 The class of gradient of the investigated terrain
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Table. 1 The average gradient of terrain occupied by each main route

SR X 35 I I m v vV~ &
SEIEF R 7.14 9.37 8.64 7.80 8.94 8.17
SEEER () (29) (34) (32) (31) (33) (31.5)

2. MATEEHEBEOEIR

K—2  HEHERTAIRC O HBURRE

Table. 2 The frequency of appearance of longitudinal grade in each main route of the
elementary exclusive road investigated

oE M| 0-5° —-10° —15° —20° —25°

Rz &Ed) (%) (%) (%) (%) (%)
1 17.97 19.24 21.98 28.27 12.53

I 17.94 39.18 18.64 16.88 7.36

1 50.05 40.14 4.88 2.72 2.21

N 41.14 23.72 25.32 8.34 1.48

\ 30.59 48.22 21.19 = -

i 21.53 32.68 15.56 30.23 N

# at 26.05 27.30 20.93 17.47 8.25
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Fig. 3 The frequency of appearance of the width of an elementary exclusive road for a

small sized forestry vehicle.

£—5 HHRHR OB
Table. 5 The right of way in each main
route of the elementary exclusive
road investigated
B B | wK | R | P | R
(Z#rEt) (m) | (m) | (m)
I 3.8 2.0 2.8 0.34
I 3.7 1.8 2.7 1 0.41
| 3.7 1.9 2.7 0.3
v 5.6 1.0 3.1 ] 0.31
\ 4.2 1.0 3.1 1 0.36
Vi 3.6 2.6 3.2 1 0.43
# &t 5.6 | 1.8 2.9 |0.45

2.6m, 3.0m, 3.2m, 3.4m, 3.6mK&U4.2m
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Table. 6 The cutting heights in each main
route of the elementary exclusive

g
. . g
road investigated el 2
®
(=}
B oy
Py tmE | &K | R | P | R &
R =
(Z#HEED) (m) | (m) | (m)
Class of height on earthwork
I 1.7 0.2 0.8 | 0.37 —e— YD+®E cutting height
| 1.9 0.2 0.9 | 0.39 =-0%-- EVLtH banking height
| 1.8 | 0.2 1.0 | 0.46
I\ 2.6 0.6 1.2 0.39 H—4 MAEEEEDTHEDOE SOH
Vv 1.3 0.9 1.1 | 0.13 Bl
Vi 1.1 0.9 1.0 0.08 Fig. 4 The frequency of appearance of the
height on earth structure of an
©® z 2.6 0.2 1.0 | 0.43 elementary exclusive road for a
small sized forestry vehicle.

(5) YU h o b EaE

YLD EYRE RPN S L R—TITRT L HIT, K2

THEH50.58 T, BBEEI20.85~2.00%]T, FHMEI20.52~0.86%Th b, SHEDEYT
130.68+0.32%]T, 0.5~0. 78N A ED AR S W, SEHMHELLT O iy 2SR A AR D48 %

F—7 BHARRHIOYY LoV mLk

Table. 7 The cutting slopes in each main
route of the elementary exclusive

road investigated

B OB OB B
Frequency of appearance
S
1

5r -6 \ o/
& Al | &2 | &k | T | B Vi
0 Lo= TR I T R T | 8 1 o]
52 0 0.5 1.0 1.5m
X O 0 EDE R (#)
(Zx &) (1) (1) (1) Class of slope (cotangent)
—eo— YIDLDOVEBB cutting slope
I 0.50 | 1.67 | 0.86 | 0.30 =T0--  BO+tODEBAE banking slope
I FHE | 1.00 | 0.52 | 0.26
m 0.22 | 1.50 | 0.63 | 0.36 B—5 MAEEREED ) HYE O BIEE
0.13 | 2.00 | 0.63 | 0.33 A
N Fig. 5 The frequency of appearance of the
v 027 110:85 . Dbl 022 slope on earthwork of an elementary
Vi 0.45 | 1.10 | 0.64 | 0.20 exclusive road for a small sized
forestry vehicle.
# it el | 2.00 | 0.68 | 0.32
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MF%T S, 0.3#, 0.5%, 0.7#], OEPZUZELHEATHI0% % LD, HBRINZLEIHE-
1A T Do BTN R TH0.5~0.782 5 % 2HEPRMTI0%5E < 2 5o, HEHZHRIC
oz LT, I~NARTREBEWENOI A THL LR L) VAHTHE, 0.6
# L0 9B ADH B 7%, T0% L EA0.65ILLT, Hb2aRIER LT, VAR

K—8 BHMCRHBIOR Y T

Table. 8 The banking heights in each main
route of the elementary exclusive
road investigated

motE | mk | R | T | i
(ZHEEL) (m) | (m) | (m)
I 1.4 0.1] 0.7 |0.28
I 1.6 | 0.1 | 1.0 | 0.38
Il 1.0 | 0.4 0.7]0.19
I\ 1.4 0.3] 0.9|0.27
\ 1.3 0.6 | 1.0 0.30
Vi 1.0 | 0.4| 0.9]0.25
# it 1.6 | 0.1 | 0.8]0.32

K9 HHORRHIOREY Lo ) HAE

Table. 9 The banking slopes in each main
route of the elementary exclusive
road investigated
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G#eEt)

fid

R

(#0)

Tk

T

(3

=< =282~

0.33
0.20
0.25
il
£
0.50

3.00
2.00
1.50
2.75
1.20
1.83

1.14
0.74
0.70
0.88
0.92
0.84

0.62
0.40
0.37
0.54
0.44
0.46

3.00

T, 0.781240% L EDERZEHIH Y, FHi
I ~NREDOSA & R R 505, VRHET
$0.5~0.7&8IZ4EP LTV A, #ERYH DY
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HRRE D B % M— 4 1R T, T RHETIE,
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WABEEF L, T2 VRHETIE, 0.4mi28915%,
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Table. 10 The volume of earthwork in each
main route of the elementary ex-
clusive road investigated

TI&E 4% % Bt

el

AHX BotE | htE &yt Yyt
GifEEs) () (m) | (n/m) | (nf/m)

271.281| 276.253| 0.396 | 0.403
179.937| 176.748| 0.472 | 0.464
80.883| 105.890| 0.398 | 0.521
245.760| 338.018| 0.457 | 0.628
48.714| 58.449| 0.479 | 0.575
34.662| 43.507| 0.463 | 0.581

=< =2 22 -

#® G 869.571(1000.130 0.456 | 0.524

K11 EHCRRI OB TE DO ZAL

Table. 11 The change of bare surface area
in each main route of the
elementary exclusive road in-

vestigated
PiERE | PIRX M B | A A B
TAAR A%
FARX 5
(ZxEd) (m?) (n?)
1 1935.35 503.59
I 1037.50 584.51
Il 547.19 356.71
v 1663.75 461.27
\ 322.84 -
W 238.48 -
& it 5745.11 1906.08
(H3E) 8.00% 2.70%

Wz ) OREWEASD B4, FIMELLT O 2@ 5
WO EHMEDT% EED TS, [—5I12H
BHED M2 RT. [ RETI, 1.0EHDOFRK
B2 EC0.7~ 1.5 OHP I KL DT

L, FEI31.145TH 5, IBLOMEHET
&, 0.58ICmKEF D Y, IABE1.5~2. 0%,
F3H0.7HHE T, SAIEBL WD, N&HKE
T3, 0.8FNEFREDD b, RigERI2. 74,
F350.88E ToH A1 I BRI T B, VEV
RETIE, 30%E DEFHBESZREN2 %
FriciRon, mKAE1.2~1.8%, F150.84~
0.92TD 4 HfE L R R RL > T D,

(8) tT&  MHAEEIEEOKTRLT
EERI0IIRT . BHERHAICRTAS &,
BHE 1 mL ) 0oy £8130.40~0.63n7, [F
UCHEBELImY ) o) +8130.40~0.48n
T, —#IC, HERFEEIEY LRI YD
TESL DN, Y EOEENEIIHKY T+
BEOZNL IRV, BB ) 843, #wipaEs
WG L CHE T A 00 L, B D) L EB i AHE
ZOMDORELIED TR S H T, EEEHHIH
SNTWBELDEEbNS,

(9) #EFEEAEERA © AAfEEEE
D4, BB T 2 B OmiE I3 &
—11IZ7R ¥ & 912, 0.5745ha THRAEMEZ S
8.00% & 5T/, IRFIG2AEFRARFICIZ, B
DEEMDIZEALETE, THB L UKBE
DERRW XIS OB I, £HEAICHA R A
L TG, HMbHEFEIZ0.1906ha 12, FAE
WHEF2.7% 2B LTw5b, Ridko—1
»H, FE#EITHECHSLIa - Ib-TMa-
Ib-Ma-Mb-Na-NbTid, HEOE
AFEFEAERON D o0 LBLINLD
HMHRTD, BEPROMEICI, ZOMig)H
BRETL2MKICLVEHRBL»Z YV HA S
EbHoT, BARENZEDLNS,

10 BERIK  ARPIEEBRE O BIEIL,

HWETH L VIEHKICE - TREEEVAET S, BRI EHITIEERIOEET L, F—
1218 £ 912, bELBENE, B O TREEAHCEEIEST. Ton, FHE48.0mTdh 5 DIkt
L TR 2 CldF393 £5.8em, FIIE39.8mTH B, & DEAEIZ BT b Ml FFERAH O
EREVKEL o TV D, COEERRIG, MAREN (02 %) O, HRERI50kg
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Table. 12 The deformation of road surface with travelling vehicle and erosion in each
main route of the elementary exclusive road investigated

T OB B4 W O

2T (em) R (em) IR (em) LR (em)

bt
H
il

B\ | Bk | b | T | Rk | R | T | ROk | R | T | ROK | Rob | T

1 120 0 57 20 0| 7.8 90 0 30 20 0| 4.6
I 120 0 53 10 0 5.2 100 0 44 10 0| 4.3
| 80 0 48 13 0 7.9 60 20 39 15 2| 5.8
v 90 0 50 20 0| 5.7 90 0 43 15 0| 5.1
\ 60 0 27 18 0 9.4 70 10 37 12 4| 5.1
Vi 80 30 50 19 5:1710.3 80 40 46 6 11 3.9

# EF | 120 0] 48.8 20 0] 7.7 100 0 39.8 20 0] 5.8

L, MOERRFICIKEEIC R > TRAKHZHRE L2V DEZEZ LN L, TR HDE],
FEZLBATHARE, A5 ICHGR AR TR NEE R MG HlEm], Bl e AR FIE L& T 6h
LH72H T, SHURER DEATIC L - THEREIT 57:%0, BB OPIERS ZBEEHA2 A S
N0, BRENFELL o TWh, TRLDERIIH LTI, #@RICHBEIfThI S L EBIT,
TR DEZRALETH B,

3. MRANMEEEE O O A EE

MPEREE D BN &L LTit, HHEHROEIT, S AT, BN TLERER
ETHHEF TR TH T L Ve TDLDITIE, FRAVEREEE O 08T HME B OFE T I
LT, HAREORGE OO &, RICRIHNIC, BEAETIREME MR LETLZETH L,
ZFITETEREE LT, BETHRSATOT, SHEIESLEEOM, b [HR/EEE
%£1.3~1.5m (70 —35%F) 7/:132.8~3.5m (k4 —F), BEHIEE 70— BB LKA —
WEEHL.0~1.5mA%T L AL, BIREEIIIEHMF20~30E% | 2HiftiIch b, SHUICE D &R
/MEBL.2m L, RAHMARAELT ChIUT L, EHFTELETOL )5S T, ik
BIEE, W02 DR CIREECEITITRECH L L EIND, 22 CTRICEETNE A
i, BB L OEIHORE L, EYREFIICH S LD IBEHEEERI L TH D,
EFTHB DRI, TELZHERMICLEY, LALBICTSE, FA—HT CoORENkEIE
CHEDETRLML, 2BX2 EBEAOKBLOBECHRE LOMELES, & oEREQLLE
EHEREROFERE FEE L, AHEBTIE 450 3BRENSISELNIICSH Y, T 7- i B s
BB BRI E— 4 2 H50mBEAS L R OHBHEGERBOGE 281 L [LHEHOY
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