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Some Stadies on Stability of Forest Road Surface
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ular Stabilized Road) i\, F0rhs L TEBMEICOWT 7 v 4 S &IT Ok, Gzt
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80.0mm| 97.8 | 100 | 98.1 | 100 | 100 ?g-?;“’“ 95.3 (100 | 100 | 100 | 93.4
25.0 85.8 | 82.3 [ 96.2 | 96.0 | 88.3 | 100 25.0 ”
= 73.5| 97.0| 80.8| 91.2| 88.4
20.0 |82.0]77.7|96.2 | 04.7 | 84.8 [85-100 20.0
e 67.2| 94.8| 76.6| 87.9| 86.0
10.0 | 73.4|67.6 | 95.9 | 87.2 | 72.6 [65-100 #
10.0
4.8 |58.4|62.5|95.5|80.0]63.3 [55-85 GAN 50.8 1 87.3 ) 70.4 80.9 | 83.1
4.8
2.0 |60.2|541(85.8]64.7]45.5 [40-70 (Nocyy | 40| 804 66.5| 6.4 | 82.0
0.4 | 47.3|40.5|43.1|37.5 | 23.7 |25-45 2.0 - : :
(Neoy | 324| 68.7| 62.6| €s.2| 79.8
(0.4)x2 |31.5[27.0]28.7 | 25.0 | 15.8 [18-30 0.4
(Nedoy | 21| s8.2| 410 s6.2] 72.2
0.075 | 28.6|29.4|12.2 | 21.1 | 10.9 [10-25 - _
4)x24 | 13.4( 35.5| 31.3| 37.5| 48.1
2% No.1—No. 5 () - 0.075
() #EBEEtRFNo.1~-Nos5ogg ( (No. 200 12.5 | 33.3| 18.0| 37.6 | 49.3




MR MREE (BE-HREHR) 704 575K

HaE BERE (BR-HKAHA) 7 44 54K

HE BERR HE BrYER
=N = B
\ No.1 | No.2 | No.3 | No.4 | No.5 \ No.1 | No.2 | No.3 | No.4 | No. 5
iﬁiﬁ7 r4 ’ HBZzA1
A | 100 | 200 | 100 | 100 | 100 g-pmm | o1.1
25.0 25.0
o9y | s29| 121 821 86.0| oL.6 a2y | ez
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(No.loy | 66-6| 45.8| 49.2| 50.9| 63.4 oy | 67.2| %0.9| s1.9| e.1|87.1
0.4 0.4
(No'40y | 615 40.9| 28.7| 33.1 41.6 (Nodoy | 25:1| 4.5 48.1| 50.749.2
©.9x% | 41.0| 27.3| 19.1| 221 27.7 (0.4)x2% | 16.7| 29.7| 32.1| 33.8|32.8
odooy | 489 | 26.8| 21.0| 2.9 30.1 anary | 78| 12| 193] 13.0| 143
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W74 74
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25.0 25.0
cn 100 81.8 | 100 99.5 | 97.6 an 87.4 | 86.7| 96.0| 74.2]98.8
20.0 20.0
700 98.7 | 79.1| 99.5| 98.9 | 96.5 %) 80.9 | 82.3| 93.4| 71.5|97.7
10.0 10.0 "
(% 91.3 | 69.4| 94.8| 93.3 | 86.2 0 64.4 69.4 | 82.8| 61.9 | 86.5
4.8 4.8
(Noway | 820 63.6| 88.3| 87.0| 78.1 (No.gy | 96-2| 615 | 73.9| 52.1|74.6
2.0 2.0
(No.10y | L8| 49.5| 75.3| 7.4 65.2 (Noyoy | 41:5| 42.2| 55.8| 39.6 | 49.0
0.4 0.4
(No.40y | 33-7| 25.0| 47.4 | 4.1 37.0 (Nowgoy | 21| 24.4| 27.2| 228 21.3
(0.4)x 24 22.5| 16.7| 31.6 | 29.4 | 24.7 (0.4)x 24 15.4 16.3 18.1 15.2 | 14.2
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(No.200) 20.7 12.0} 28.5| 25.2 18.1 (No.200) 12,5 9.6 14.7 11.1 6.8
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A% e | No.1 | No.2 | No.3 | No.4 | No.5
A2 & | 0.020| 0.063| 0.004| 0.007| 0.026
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»
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30 //;?’1/
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L1
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Soil Properties
H Hh _ =] B A =L 2 H » B B + iz ¥ ¥
S e
2 Bk g g |BRO|R % > | | ® t
&% & Her |fRer iﬁ? Ei/g-r\ & D 579 W "
% " 5 O\ BEL | B Eg_nj ‘C\r:lj ) = 7O v #
o ﬁ No.l | 12.1 | 2.14 | 1.91 | 2.03 | 1.76 | 15.7 | 2.68 | 26.6 | N.P 0
No.2 | 55 | 2.17 | 2.05 | 2.02 | 1.73 | 17.6 | 2.67_! 26.5 | N.P 0
r No.3 | 22.8 | 2.00 | 1.63 | 1.71 | 1.27 | 35.0 | 2.60 | 50.8 | 50.3 0.5
= £ Noa| 330 | 172 | 120 | 208 | 171 | 188 | 2.72 | 28.0 | 2.5 1.5
No.5 79 | 2.38 | 2,21 | 1.83 | 1.34 | 36.7 | 2.69 | 44.2 | 41.5 3.0
B B | g4 | 163 | 208 | 1.80 | 1.03 | 1.56 | 24.8 | 2.67 | 35.2 | 34.2 1.0
| & | Nol| 194 | 177 | 148 | 1.89 | 1.46 | 35.6 | 2.65 | 36.8 | 33.5 3.3
No.2 | 6.0 | 2.00 | 1.97 | 2.07 | 1.74 | 35.4 | 2.72 |.44.4 | 42.6 1.8
No.3 | 1L.4 | 1.79 | 1.56 | 1.78 | 1.33 | 35.0 | 2.82 | 28.8 | 28.3 0.5
RAUE | Noa| 173 | 210 | 170 | 1.97 | 162 | 195 | 233 | 28.2 | N.P 0
No.5 | 8.7 | 2.22 ] 2.04 | 1.85 | 1.50 | 24.2 | 2.68 | 34.2 | 34.0 0.2
B B | gy | 126 | 1.09 | 1.77 | 1o1 | 153 | 20.9 | 2.64 | 34.5 | 33.3 1.2
g | g | Nol| 133 | 2.05 1.81 | 2.10 | 1.74 | 15.1 | 2.62 | 27.0 | N.P 0
No.2 | 11.0 | 2,05 | 1.85 | 2.44 | 1.75 | 15.0 | 2.70 | 27.9 | N.P 0
| No.3 | 14.4 | 2.10 | 1.84 | 1.98 | 1.68 | 18.6 | 2.52 | 30.9 | N.P 0
& M| Noa| 16.6 | 1.86 | 1.60 | 1.98 | 1.70 16.6 | 2.48 | 33.2 | N.P 0
No.5 | 19.3 | 1.98 | 1.66 | 1.94 | 1.64 | 20.2 | 2.53 | 35.3 | N.P 0
B % | gy | 149 | 2.00 | 1.75 | 2.00 | 1.70 | 17.1 | 2.57 | 30.9 | N.P 0
g | o | Nl 6.9 | 2.14 | 2.00 | 2.16 | 1.91 | 13.0 | 2.86 | 25.6 | 22.4 3.2
: No.2 | 10,4 | 2.07 | 1.88 | 2.09 | 1.8 | 16.6 | 2.78 | 35.4 | 30.3 5.1
& | No.3 | 13.7 | 2.27 | 2,00 | 2.12 | 1.85 | 15.4 | 2.8 | 32.1 | 27.3 4.8
& po | No.a | 9.9 | 214 | 194 | 214 | 1.86 | 15.6 | 2.72 | 28.8 | 27.1 1.7
No.5 | 12.7 | 2.18 | 1.94 | 2.06 | 1.74 | 19.0 | 2.75 | 22.1 | 21.9 0.2
Bl % | g | 107 | 202 | Lo4 | 2011 | 1.8 | 16,0 | 2.80 | 28.8 | 25.8 3.0
= | @ | Nol| 7.1 | 250 | 2.3¢ | 2022 | 1.95 | 13.6 | 3.06 | 28.0 | 27.8 0.2
No.2 | 5.8 | 2.58 | 2.44 | 233 | 2.06 | 13.4 | 3.09 | 40.0 | 30.0 | 10.0
B Nos| 7.6 | 261 | 2.5 232 | 2.00 | 11.8 | 2.79 | 36.9 | 28.0 8.9
B B | Nou| 44 | 275 | 2.63 2.32 | 2.08 | 11.0 | 2.84 | 32.5 | 26.5 6.0
R | No.s| 4.2 | 237 | 227 | 2.20 | 2.06 | 11.4 | 2.51 | 40.3 | 30.0 | 10.3°
N 5.8 | 2.57 | 2.43 | 2.30 | 2.05 | 12.2 | 2.8 | 35.5 | 28.4 7.1
% - Natural soil Compaction Test
o
“ 5 |% 3 e |9 A y
° g 3 = = ‘g - g & g E 3
Sl ol 2 |g 5/~ & & |8 &|» &|8 §|8 %8| A3 5 5
8 2 5|8 28| & |® Els 8|8 |2 &5 4 9 )
7 = 2 2 z|3 8 ¥ o2l 2, Q18 = g o
g o 8 S L8 R & 8 Al R4 v |&g g e i
S O = = %8|z a g g o o 3 A a

G 1. #RRHTESEE No.l~No.5 0 Fo TRt 5.
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2. #@MiERA N.P. % none plastic
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& H )2
26.8 | 1.56 [ 0.62 o
26.6 1.56 0.58 5
38.4 | 1.30 | 0.33 © ©
= '8
265 | 1.58 { 0.41 | E g
34.7 | 1.39 | 0.94 ."g" é_‘j
30.6 | 1.48 | o0.58 | A
29.4 | 1.49 | 1.22
39.0 | 1.32 | 0.74 |
21.6 | 1.75 | 0.49 g o
20.7 | 1.57 | 0.98 | & g
20.8 | 1.49 | 0.66 | B | =
28.1 | 1.52 | 081 | M | &
26.8 | 1.54 | 0.37 . Q
26.7 | 1.57 | 0.41 :‘, 2
30.7 | 1.42 | 039 | & z
- 1]
32.6 | 1.37 | 0.31 | & g2
3.0 | 1.34 | 0.30 | E | Y
30.4 | 1.45 | 0.36 | X |©
25.3 | 1.66 | 0.44 -
24.9 1.64 0.25 (—§
26.1 | 1.63 | 0.51 @
24.9 1.62 0.44 . |
20.7 | 1.75 | 0.31 g D
k)
24.4 | 1.66 | 039 | & | ©
29.4 | 1.61 | 0.69
25.7 | 1.72 | 0.50
23.7 | 1.68 | 0.58 | 3
20.7 | 1.79 | 056 | = | B
0 R
17.0 | 1.76 | 0.27 8 s
E [y
23.3 | 1.71 | 0.50 =
5 .2
g = )
A [ =]
) ) -
& & g
o 4 ot
E E @
2

2. FREAM (EERBD wowvT |
AT S d DIRDOVTERT S kgD
T, BRSO VREEIR O T BBBEEC LD Tab =
LS. Lo LTHEHRERIE 0.42mm gEES (GEaH
DRENEZIHED) KOV TERTD.

FREKEXE2HZ LR IDTEOER, BHEEELIRE
XL DB, SERLUIREN DAL AKS #H L TTO
BHEOBEE2ZD L

(D) BIRUI-EEn Ee LIck D L404 7cue.

(@) HWARBREKRNIMLD &I RN THLES I
Hrx B MRS oF HEBEHE .

() FEKASL|T LIEARAENLILY, Bk
Y BERTHRA2RLE R Lo+ 5. o bRk S,

P EkoBRKRoh (1) oRigh B (2) DIREEICE DR D E7K
Ha% TR L TMERAL (P.L) vy, (2) & (3) »iEH
OeXKEL P EIRA (L. L) e, b L.L p P L@
AT HEXKEOEE D LR FRTHF 034 MliEs (P.
D :E 5. RRoOBRIE TRTRT.

(A) #eRA (Liquid Limit)

FHDOKSBERFO D b ke LTS T 5. K5
MEL 18D LEXRDOMSC SRR T, = ORDIKMMIKT
R DZEBRIC BAK & oD CHIET 5. TS BAKAERA L
TEY BB E 0RO KEIBEBKE S, ZOoHBKYR
HELICEDEO KN L. L Ths. fhliEIaem
EE~TENcHEl T tH 5. AR BV TLE
WERERT 2 ERTFORE ZHUNSVE LT OXREH OB
BREV. EOTHLEIPIKRRUCEBEKORIIASV. #F
LLABC kS FEE2iFLL oF i3y R
AUNIN, D EDHEAHARBLLWIT LRI S, EHOLHE
LLTULLL #5BLTED, fSHcEBEHeiigukiEo Iv,
POTHTREE Db HEE L VA LLL B3R I 5.
ASTM o:RF T,

R oWT LLLR3sLF
EEM R OVT LLIRBLTFELTw5.
HEoERYRD L,

D) HHEBORY F, ZERBIEEHEOIBUTCHEYTH
DAEEHEE LT REYTHS. LLTEREHHELT
P aRBRiE3sk b ENEVES B T h ERYHE
FHETHSE. (BERE Eiou L A Sk & B4, T
V5. . :

2) Bar i, =ERENE L L TRRETE 505, KB
Pl LTty <.
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(3) FESuTIERE, REHHE LTHCRIFTHS.
B BEERAROWEIES (Plastie Limit and Plastic Index) 7
MR EE 5 D, EWMEAETLEKEOFE/IMNERTES. O & 5 i BT, VY
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Summary

Some Studies on Stabilty of Forest Road Surface

Yoshiaki Tarsuxo, Teruo Horrernr

It is a most important thing to construct a good forest road for the purpose of developing
the natural resources -of a virgin forest as well as of increasing the reproduction of the
forest resources. ' .

Now the question in hand Which is essential to the present purpose is to construct a road
with a stabilized surface and then to maintain by all possible means its surface stable when
once consturcted..

The way will be as follows.

1. There may be many measures to be taken for the stabilization of a forest road, but
it is necessary, in the first place, to make clear the properties of the structural material,
i. e, soil, of the road surface, and then in accordance with then of construct the road and
deal with its surface. In this subjéct we investigated the soil properties of the roads re-
spectively in the regions of Palaeozoic, Granite (weathring), Crystalline Schist, and Fantalus -
(originating in Crystalline Schist and Gneiss.)

The results were as shown in Table I to VII. )

2. The soil grain textures originating in these different regions are very complicated and
only few are the ideal ones. ,

Though it is almost impossible to change natural textures into ideal ones, we ought to
do as much as we can to approach to the ideal. We know the fact that among the rest the
existence of very big stones loses the roads value very much so the work to eliminate the
obstacle in the way is necessary, any how, and it is one of the measures that we are able
to do for the security of the foundation and the stabilization of the roads surface. (In India
“Rutways or Trackways” has been used as a economic measure.)

3. Soil properties — grain texture, plastic limit and plastic index etc. — show unstability
against precipitation to a considerable extent. Soil becomes to be more flowing in
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proportion to the moisture content in soil. Therefore, in order to secure the roads surface,
we must take some precaution steps against precipitation, such as drainage, reinforcement
of road’s edge, and stabilization of banking’s slope.

4. Optimum moisture content which is known by compaction test in order to obtain max-
imum dry density is higher than the moisture content of natural soils.

So we can not fully expect the effect of compaction, if the operation above described are
carried out on the natural soils as they are.

5. We must note that it is a matter of no uncommon occurrence that mountainous dis~
asters are caused in traces of forest road construction.
This is a problem which requires another considerstion.
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