Juoogdootgdbobotgtdbbotdd

00 OO Od

OO0 OO0O0O0O0OO0OO0O0000 = The bulletin of the
Faculty of Agriculture, Mie University

O 66

Oo0oo 191-198

HRNRN 1983-03-01

googooogad

Study on the Relationship between the Speed of
Motor Vehicles and the Condition of Road
Surface on the Down-Grade Section of Forest
Road

URL

http://hdl._handle.net/10076/3409




MBOT D HELE OIS & B 191

MREDT ) B)ECER O B TEARTE & A BB ®EE

i ey

l'ui‘n\ K

Study on the Relationship between the Speed of Motor Vehicles and the Condition
of Road Surface on the Down-Grade Section of Forest Road

Tadahisa Yamazaxi

I.. &2 b &

HEOREIL, AR50 THER, Hio
EEBLEDIBREEL, - EMESh, PDRIERTE
EFHMELTOEY, REARSEMETIC LItk D
EOBBEOWEMSHMRTE, PRBIRESTELEOR
e BTy PHPRTE BSOS HED G, TR i
BOTLY AEBOWREL T 27 7 0 b IR OME
B DOTHREERA . RRXTET L WRBOWH
WET A7 70 EBOBERICONT, Hdiof
BHUE & P U TR 7o BN BT P4 & BT BUE AL O FE
PO ERSLDT, ZOHBISHTHET S,

L A&k & &H

DT b WREEETTAHEWIE, WA, A& M
E, B, ENOBMORNS LTk DRI » ol
JETHETT 208, WMOMER KL EMPokEPH
M ORBPBERSh, BTRSCAB U RENETE
EHRBRENTHB EEL N D, Tibb, MEHIZ
W5 O PR R OFWMAERR LENS, 2 v
TU—-FEFBL, BICRTL -2 REVERES,
Ty RN RS, EOMMICER L Re gl
TELWPEEBRUTHEEE S THBRTH S,

TOEESAEETT AR, Bhogchdsh
Z&SIhMMihE, FEBIKL Y B ETRL D BT
BT S D LB ONDE, RBARSKRELNLSE,
s CHlEHERB L BEREBRUTHEEER LT
EWELOND,

PRl 1) 5@ ORTFIE, BT O B 1 B A
LoD OREREZEL, MBRCEET LR

IRFI57 410 A 30 B B

WTdh b RRTI, WM TROILEHYE (0% 455
SEATARERE R, PRI S DY LRI
EHEATT B OIS S QBB T O TS
O EFE LT, WEDT D QRRAEETS 2 HEO®
EARMRNICRS, EFRENEORRELAHLET, 4
BB D M IR B D B O ASEAT S e RIE 9 i, &
BHEMET LD, YOBEQCRE-FT v 7
MRREDERE T 5,

1. SIEMEREC KB ETT BB OEE

B SRR B v B B EE L (m) i, EiEE
BF iR e EER L, #lhodEelky, 7
V=R PEERMEL, MG 5 € ol <
NOREPIT LT IR, VbW 2 2R (HEK
JREEED L &, v -2 TEMRES RT3
ECOMBIRERE (RHBIEERD L tofe#sh, kX
TRENDLH,

V

L=l+5=LL v

B U A

ot
3.6 3-62‘2-g(f+ “1“(1)“'0‘) (1)
oL
V. sEATEUE (km/h)
rr BLECHINT RS (sec)
L O (9.8 m/sec?)

&g
S 24 Y LHEORET D BEBERK
i KEOHM GRS, LbEIE (%)
SERE ((=0) ZBE Vo (kim/h) TETT HHOH
BhEEsEE Dy (m) &5

Dy (2)

=V
3652 f

¥, G 1 (%) OTH®EE Do () ORIBHEERE



192 i )

A

EHEAR L CET T B OETEILE Vi km/h) &30
4

Do= gz = - ®
[ 3.62~2'g-f . ~ _,L
362 (/= 155)
3 Ry
fo i
RN 100 (4
Vi =TT
Ulehtn T, 1 (%) WEEICH Y 5EFFHIE V,
=Vor1m L
Vi mJllmf 5)
LB,
() REMV, BHB @HRHE &M (7=

7 7ov MR OT D HRRAEITE S i O Mg
ERRTBEE, MBERI0N2 4 v EBEORHET <
DBEHARE () Th B,

C OBEHRREIE, BinoRE, &4&@%% EUES
ek b i s & Bhbhsd, DR GEREE o
0.55 7R 7 7o M (LSRN 130.75, 7275
A BT GREMESTED 120.3~0.4, BEMIT0.2, ke
B0 IEHTE S LB OB,

i, PR (0BEE) L Ve G ek
WA PN AR B,

2. BECHITBHEBETEERNE

EIFRIEHAR, W & RS B RN O %
FHGEICBO T, 48410 230 35 & U224 H Kb Fl e
MAFIS04E12H 3 B B KT I9R I BB THHiC D THT S »
b0, KMo, BRI 5% (KEE 100
m) CHEKIE9.3% (KME 9%6m) TH 23,

. H R & B

1. BRERTREMEONE

LBokde, BHERNOBHERLTTAT7 » 0
T A s 0 BN T AR AT R S 8 0 B LR & R M T i e
OWFRERY I, HRER-1EFRTEB0THL, &
1z, U O WEEIC S O 2 GISEHGE AL & PRSI O
WEERE-LIGRTLBYTH S,

MBI 0 B MUE AR 3 1 B ATt
TREL, M EWRLEOBE O T L 58I
L0 G OHE & RBCHEE, ARk DRE- T

o —RIEHMHEOBAOMHER IBROBEOMER X
0k%< & AR A PR BT MO MBI H k&
Vo B, WHRAIEO L S KHESEICILD LM
DWMT 550, KBEEYHE (BH) ok S caiss
LB & ERici-THEXD WP T2 50, HiH
(EH) OXIKbFLULIEMLLEVEDRK Ry TE
Ao

LI B U B TR TR O G AL T o MRS g b &
D& DB ERT T, LRMET itk &
OBED A~ F7 v FHUEPEMS DK, RN
I LR D AR T, M B-21I0RY &%
DThb, MIEH (GIEBRELE/DREHE) Bdh
b 1AMATEY, COT Ll MEBTEDLHEMR
BRBI BT MEL D RESLBH T LEEKRL, kb
HEBICB Y5 LRRKT O ARBICBNTS, BRE
BT ALY ATy SRARTHB L &
I %, Fio, REMIT/NENRIC~, Billos
BEBOBACIENTHRERNKRE L, UL b HRSA
WA EHMELIERE R, REHHOREOHE&
OFEHBBLE 2~3 L1 5, Lick-T, i
P EA THRIET 254, D BIHRAREIENT
i, TA7 7 EEEEREGEL A0 MENDRIHO
2~3fEOME LI AT LI B,

¥io, Pl (0 %R dEE100& LBE&0 %
HEESTAEEED WL -2 KR T &b T, TA
7oy PR (RN K TOMANEL, B
FE GEARE, 7A7 >0 M GRIH), BB,
IO NICGHEIR T OHARNKEL LS, Tiibb,
M AL 72 B (F W 5) ER—oiE
WA AR I E AU NS (IR BRTH B,

2. EITEEMERER

AR By B IETT UL MR R3GR
TEBUTHD, Ei, DRSS MER
o, HEC &CHRERIE & GIRMEE L K LT
HUERER RO IS DH 4T, BNEEEE L HRER
EoZROThE S BKETHFEEE -7,

Lo I o6 & AT IR ICB T B KBy HE
OMWEHBESVILODT, KEIEH RO MR &5
PR LR 5 C L BTERVN, Thoid
HHRHO TR, MR 9.2km/h CHEH G
PEH I /DR 31,4780 D 4T% 0 HEHM S



AL DT b B DR TIRIE & B B il

193

& (km/h)

# (km/h)

)11

150 150
S R
L\No\ R
\: R
S
D ™ \Q:\
‘s.\\ [eN % ™ —
S O _
N T A O oL
R -, Y X
N o~ £ Il N e -
g ~ o
100 3 = 100 S <
# e h
No 1 i ks No 2 {1l
7
ol s ~J— i
2 e Hili —— " Bl
O~ Rt 2ea ==OF= bR 2
B S ) —et- o H
50 50
ob L g Pt r PN I S N N ISV U O O O
0 —2 =4 =6 =810 =12 ~14 ~16~18 ~20 0 =2 ~4 =6 —8 =10 —12 =14 —~16 ~ 18 — 20
% i (%) %y i (%)
P
Pl
100 o ~L O~
I N [ ] .
| P . O
\\‘Ck\ \\ P
¢ 100 L
. .y
~loll
O
O ~ ~os
~~ = el ~~
o~ & ~LoL ~
S Ny ] =13
# 11-1
50 == o -~
- " 50
No'3 4 7% No 4 15431
— (15~
~O—1 fli A
et U R
e Sn NPT Fikh -0
e n Rl b
H
0 P SR TN U VRS U N NS NS R A

O =2 —4 —§ -8 =10~12~14 ~16 —18 ~20 0 ~-2 -4 =6 ~8§—10~12 ~14 ~16-18 ~20
5o (%) bR %)

K-1(a) WAL HEO MG



194 W o &R A

100 100
O e
\\\ \)\\‘O\ ~¢
T I ~o-
b ) S
SO . = "~
= B T
K 708~ g
2 ¢ <
o
:_:ﬂso‘ "ado"“‘*~~~._
No'5 fitnili 7 No§
(2 b ) (4.5 b 1)
—Or i 2230 ~Or sl
1 N ¢
- O R R - -Or - RhRLITR I
beed o HoOR et N ¢
0 0
0 ~2 =4 =f ~8~10 ~12~14 —16 ~ 18 ~20 0 ~2 ~4 ~6 —~§~10~12 ~14 ~16 — 18 ~20
5] it (%) k8] fic (%)
100 P~ 100
Lo
~— o~ ] P~ |
] ] O]
] \(
Y — o
L T
RN T
o~
oL
=9 Pre o] e
. ~ Ot
§~ < T~
= g I e SN
80 E 5
by 5
at “*~~~-_h_~~ o
No7 gt | Nos et | [ |-l == -
(6 b i) 6.5 b » i)
—O— e 2 ~Or il
e 1 A » o Ff
~-OF -RhREZE YL - -Or - 2
- n B - = B
1 ] 0 i 1.
0 -2 =4 ~6 —8—10~12~14 ~16~18 —20 0 =2 =4 =6 ~8 =10 ~12 ~14 ~16 18 —20
) K (%) & it (%)

R-1(b) AL &HEHOBMR



PR D b LY ECHES O M IR & By Ha e

195

km/h

Fo-1 GRS & RIS A O i 3

! : edsn |ty | oo | W |t

Oofic) RmE L RENR ST 2 oookg) | (2,000kg) | (4,500kg) | (6,000kg) | (6,500k)
% Wﬂ W\ Wo WI WD Wl WO Wl WU Wl WD Wl u,[) Wl WU Wl
0 | 14.419.9|28.8|37.2)33.5|49.1|27.5|36.5|29.2 | 43.5 | 26.8 | 65.1 | 22.8 | 65.1 | 31.5 | 56.2
1 114.6|20.1|28.5137.2|33.5] 48.9 | 27.5 | 36.5 | 20.2 | 43.3 | 26.8 | 54.8 | 22.8 | 54.9| 31.5 | 55.9
2 14.8120.2129.037.2133.4148.7127.6136.4,29.1143.1126.8)54.6]22.8]54.6]31.4]65.6
3 {15.1|20.4 |29.2 |37.3133.4 | 48.5 | 27.6 | 96.3 | 29.1 | 43.0 ] 26.9 | 54.4| 23.0 | 54.3 | 31.3 | 55.3
4 115.3020.6]29.2 |97.3] 33,3 48.3 | 27.7 | 36.3 | 29.1 ] 42.8] 26.8] 54.1] 23.0] 54.0] 31.2| 85.0
5 15.6 1 20.8 1 29.3137.333,2148,1127.7136.2/29.0!42.6]26.9}53.923.0]53.7131.2{54.6
6 |15.8|21.0|20.5|37.4 |33.2 | 47.9]27.8 | 36.1 | 29.0 | 42.5 | 26.9 | 53.6| 23.1(53.5] 31,1} 54.3
7 1161 | 21.3 | 20.6 | 37.4 | 33.2 | 47.7 | 27.9 | 36.1 | 29.0 | 42.2| 27.0| 53.3 | 23.1 | 53.2 | 31.1 | 54.0
8 |16.3121.4|20.8!37.4 | 98.1|47.5 | 27.8 | 36.1] 28.9 | 42.0| 27.0 | 53.1 | 23.2 | 52.9 | 31.1 | 53.7
9 | 16.6121.7129.5|37.5 | 33,1 | 47.2 | 27.9 | 36.1 | 29.0 | 41.8 | 27.0 | 52.8| 23.2| 52.6| 31.0| 53.4
10 116.9)21.9130.0)37.5| 33,0 47.1) 28.0 | 36.0 | 20.0 | 41.7| 27.0 | 52.6 | 23.3 | 52.4 | 31.0| 53.0
1 f17.2|22.1 | 30.2 | 37.6 33,0 [46.9 | 28.1 | 36.0 | 29.0 | 41.5 | 27.0| 52.3 | 23.3| 52.1 | 31.0] 52.7
12 |17.4 | 22.3 1 30.3 | 37.7 | 83.0 {46.7 | 28.1 | 35.8 | 28.9 | 41.4 | 27.1 ] 52.1] 23,4 | 51.8 | 30,9 | 52.4
18 |17.8)22.6]30.5|37.7 | 33.0|46.4 | 28.2 | 35.8 | 28.9 | 41.1 [ 27.1 | 51.8 | 28,5 | 51.5 | 30.8 | 52.1
14 {18.1]22.8|30.7 | 37.8133.0]46.3 | 28.3 | 35.8 | 28.9 | 41.0| 27.2|50.6] 23.5 | 51.3 | 30.8 | 51.8
15 |18.4]25.1]30.8]37.8132.9 | 46.0|28.3 | 35.8 | 28.9 | 40.8 | 27.3 | 51.3 | 23.7 | 51.0 | 30.8 | 51.4
16 |18.7|23.4130.9|37.9 | 32.9 | 45.9 | 28.5 | 35.7 | 28.8 | 40.6 | 27.3 | 51.1 | 23.7]50.7 | 30.7 | 511
17 [19.1123.6]381.238.032.9]45.7 | 28.6 | 35.7 | 28.9 | 40.5 | 27.4 | 50.8 | 23.8 | 50.5 | 30.7 | 50.8
18 119.4|23.9 | 31.4 | 38.1]32.9045.4 | 28.7 | 35.7 | 28.9 | 40.3 | 27.5|50.5 | 23.9 | 50.1| 30.7 | 50.5
19 119.7|24.0 31,5 38.31 32.9]45.3 | 28.8 | 35.7 | 20.0 | 40.1| 27.4 | 50.3 | 24.0 | 49.9 | 30.7 | 50.1
20 |20.1|24.5]31,8|38.3 ) 52.9 | 45.1|28.8|35.7 | 28.9139.9 | 27.5 | 50.1 | 24.0 | 49.6 | 30.6 | 49.8

) Wo 3228, W, IIRH
#-2 DREREEE 1 & U BEOMBMEED K
1 2 3 4 5 [ 7 8

, Lo % % W '?:'f 7o | RS | 4 & i % o %
5 s 7z | (1,000kg) | (2,000kg) | (4,500kg) | (6,000kg) | (6,500kg)
G (W [ Wi | Wa | Wi | Wo | Wi | W | WL | We | Wi | We | W | W | Wi | Wo | W
0 10| 1.06 ] 1.24 | 1.34 | 1.47 | 1.95 | 1.30 | 1,48 | 1.44 | 1.96 | 1.34 | 2.12 | 1.29 | 2.33 | 1.50 | 2.95
1 1,111 1.1611,24 11,34 1 1.47 11,951 1.31 11,49 1,44 11.96 1,34 (2,12 |1.302.341.502.98
2 1,11 11,161 1,24 11,341 1.4811.9611.31 11,491 1.,4411.96|1.8512.1311.302.341.512.98
3 1112|107 ] 1.25 | 1.35 | 1.48 | 1.96 | 1.31 | 1.49 | 1.45 | 1.97 | 1.35 | 2.14 | 1.30 | 2.35 | 1.51 | 2.98
4 1.,1211.1711.26 1,351 1.481 1,971 1.32[1.5011.,4511.9811.,35 12,14 11.3112.351.5112.,99
5 1.1211.1701.25 11,351 1.4941.,97 (1,32 (1.50{1,4671.98{1,3612,15{1.3112.36/{1.522.89
6 1.1311.1811.26{1.36 11,49 1.98 1 1.33 11,51 1 1,46 1,99 1.36}12.16]1.31}2.37 1,52 3.00
7 118|108 ]1.26 [1.36 11,50 | 1.98 ] 1.33 | mo1 | 1,46 | 1,99 | 137 2.16 | 1.32 | 2.37 | 1.53 | 3.01
8 1,13 (1,18 1.27 [ 1.37 | 1,50 ] 1.99 | 1.33 1 1,52 | 1.47 1 2.0011.37 12,17 {1.32 12,38 1,53 3.02
o |vaarae (e frsr | vst | vee s s | rar 2o ] 137 2.7 1.33 | 2.39 | 1.54 | 3.0
10 |14 |19 | 127 | 138 | 1,51 [2.00 | 1.3¢ 1 1.53 | 1.48 | 2.01 | 1.38 | 2.18 | 1.33 | 2.40 | 1.54 | 3.03
1l 1,160 1,191,281 1.38)1.562)2.01 11.35 1,581 1,4912.021.88]2.191.33]2.41)1.553.04
12 |1asl1.20 (1,281 1,39 | 152 | 2.02 | 1.95 | 154 | 1,49 | 2.08 | 1.30 | 2.20| 1.34 | 2.42 | 1.55 | 3.05
13 | 1a5]1.20 0 1.29 11,39 | 1,63 | 2.02 | 1.36 | 1.54 | 1.49 | 2.03 | 1.30 | 2.20 | 1.35 | 2.42 | 1.56 | 3.07
14 11,161 1.21 | 1.2 [ 1.40 1 1.53 | 2.08 | 1.36 | 1.55 | 1.50 | 2.04 | 1.40 | 2.21 | 1.35 | 2.44 | 1.57 | 3.08
15 11.16(1.21 11,30 | 1.40 | 1.54 | 2.04 | 1.37 | 1.56 | 1.51 | 2.05 | 1,41 | 2.22| 1.96 | 2.44 | 1.57 | 3.00
16 11,17 [1.22 1,30 | 1.41 | 1.55 | 2.05 | 1.37 | 1.56 | 1,51 | 2.06 | 1.41 | 2.23 | 1.36 | 2.45 | 1.58 | 3.10
17 1,17 11,221 1.31 1 1.41 11.56(2.06| 1,381,657 |1.5212,0711.42(2.24|1.3712.4711.593.13
18 1.1811.23 11,321 1.4211.5612,0711.39]1.58]1.53:2.08{1,4312.2511.37 2.4711.5913.14
19 1.8 1.2 1,32 143 | 157 | 2.08 | 1.39 | 1.58 | 1.54 |2.09 | 1.43 | 2,26 | 1.38 | 2.49 | 1.60 | 3.15
20 11190 1.24 1,33 1.4 1.58 2,00} 1.40 | 1.50 | 1.54 | 2.10 | 1,44 | 2.28 [ 1.39 | 2.50 | 1.61 [ 3.17

) Wo B, W, 3HH
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T 5 it -
Kmger | LM W R R A B T o S| A B
X o
2 ) TA7 0 & [goE SR & | ki 2ol Tl | e
4.4 | 12.8 | 16.8 | 24.3 | 24.5 | 24.0 | 21.5 | 21.9 | 19.3 | 21.7 | 22.2 | 25.3 | 26.1
BRI 207 [14.2 |20.1 [38.7 [38.7 |33.6 [36.4 |36.4 31.3 | 32.1
~11,7]~11.7] ~13.7 | ~14.2| ~16.7] ~14.2] ~13.3] ~15.0 ~13.3] ~13.6
14.6 | 14.6 | 17.0 | 36.1 | 85.7 | 87.3 | 32.1 | 32.1 32.5 | $1.9 34.2
g 46.1 140.7 146.1 [40.0 ]40.0 37.6
~29.7] ~29.7| ~31.8| ~25.0| ~25.0 ~27.4
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F-d TAHIE km/h
% oal e % M i ol e B 05 A i W i A
 F o o i il Mi B B oM o T ] [ IS ohoae ik
Mo 21.8 31.6 21.8 31.6 23.1 34.6 19.6 28.8
% 9.8 9.8 11.5% 9.2
WA | MR | WAL | PRI e -
K 5| R ") (R + (1) (& Rtk i
TR GNEEEs ) ROFIE ARMEME | PRI B DORLH GhAERE  BORLE MO | RE Bk
Mo | 245 35.3 | 24.0  37.3 | 24.3  36.1 | 21.9 32,1 | 21.5  82.1 | 22.2  31.9
2% 10.83% 13.33% 11.83% 10.23% 10.63% 9.7
) WERET A7y MR RT, x SHBKRETHE
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Summary

From a standpoint of transportation efficiency on forest roads, the author discusses speed difference between on
gravel surface roads and on asphalt paved roads with the theoretical value from a braking distance, and the results
from a survey of the running speed at the down-grade section on forest road.

To improve transportation efficiency, it is desirable to pave forest roads with asphalt not only at the gentle grade

section but also at the steep grade section.





