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A Practical Evaluation of Forest Road Desigh

Makoto Yamamoto '
Laboratory of Forest Engineering, Faculty of Agriculture

Abstract : Conventional methods which tried to evaluate the design of forest roads by indivi-
dually separating the design factors have not necessarily produced good results. Therefore a new
effort was made to take up only three largest contributing factors, road surface width, road
alignment and longitudinal grade, and thus simplify the evaluation method.

Here, the time required (Fig. 3) and the fuel consumed (Fig. 4) in reaching the destination
are used as two basic criteria in evaluating the geometric design of roads.

In expressing the condition, transportation efficiency and drive capacity of the vehicle, a
coefficient p, a travel time factor based on engine torgue, was used. The method of evaluating
the geometric design of road shown here, does not intend to rate the road. Instead, it tries
to make evaluation of various road more freely according to the purpose of the design structure.

The reliability of this evaluation method was tested by the degree of how close to the measured
value the evaluated value can be repeated. (Fig. 6) )

The test result that the reliability was found to be higher in low grade forest roads than in
those of high grade. (Table 2, 3)

The error between the evaluated value and the empirical value was found to be 0.30~0.14
minute/km on the road shown in Fig. 6. )

This error should be considered significantly low for slow speed forest roads, and therefore,
this evaluation method should be able to stand as practical and acceptable one for forest roads.
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BEULSCRVEEICE, COREMBEMET LTINS ZOLHIEY —2Tit, BinE
DOHRHEEZIR L CREEMERTOBBBEEE L L5 CThTZ L,

—RRIMICEZ DB 2 EHT TOMXHERMOFMRER, 2O THAUT 0.3020, 1453/
km &5 2ETHE00, BEETOEBICHIHELBLEINL, TOCBEBETHE &
BALIo DI, YEBHEE 10 km ERBELTS, 2OBEMKEMEIL 3 OMBROMBEL NS
CTETHYD, ABEFMEIC K ZMERMOFEMERIT. ERNCESBELLDEHUET 3,

—7, BEEERQ, BXFEREOLIC, YTAEL ATRERTENL 20T, RET
bRA—ZURMTORBE NS T &L 57, Fig. 5 (@), (b), (c), Table 2 (b) iIT;RLA= LS
IZ, FMECRIEFEICICEALTED, BEIVWINL0%LIETEHD, ERNIKCESTH B L
g3,
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Table 2 (@) The difference between evaluated

Travel time
Forest road
Code . ,_
(Comment) Going (Adverse) p*=1 The precision
Evaluated Measured (%)
value value )
Tei ’ . '
vV—6 (a) It will be the steep slopess 4’ 29”7 4 18" 95.9
infuluenced
Akaare RYATY ’ ”
V—6 (b) Main truck line forest road 17 46 137 91.5
Kunimi )
w—6 (c) It will be the curvature 4’ 597 4’ 46" 95.6
influenced : ’

*) The route length (m): Tei=1,383, Akaare=1,066, Kunimi=1,158
Grand level variation (m): Tei=99.47, Akaare=34.01, Kumimi=52. 38

Table 2 (b) The difference between evaluated fuel

Fuel consumption

Forest road . Al . -
_ Going (Adverse) p=17 The. precision Returning (Favorable) p =2
Evalnated ] Measured (%) ’ Evaluated Measured
value value value value
Tei 0.380 © 0415 91.5 0. 405 0. 393
Akaare 0.182 0. 199 91. 4 0.168 0.197
Kunimi 0. 302 0.332 90.9 0. 304 0. 304

Table 3 The evaluated errors of travel time per kilometer

Error at goi‘ng ' Error at returning
Forest road
(min/km) {min/km)
Tei 0.29 + 0.08 0.35 £ 0.1
Akaare 0.46 = 0.21 . —0.48 = 0.17
Kunimi 0.23 £ 0.10 0.21 + 0.10

Error mean is 0. 3033
Variation is 1. 96X 10-2 0.3 £ 0.14
Deviation is 1.40X10"1

HEMEOTEMBEICELTE, RELSHCHULATE - BRE £ DM RO TR H
BT UBFRRIC2UMNS LT EhD, EMEERECHFSROBVIER, WE, SHFIED 3
KEFOHTHREL, 7&mmﬂmbtﬁﬁ&%ﬁato%br T THEEFERR, BhERT
ERREBETMOEEOREE L,
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travel times and measured values

. (minute)
Returning (Favorable) p=3 | precision Total The precision
Evaluated Measured (%) Evaluated - Measured . (%)
value value value value
57 12" i 4’ 59" 95.8 9’ 41" 9’ 17" 95.8
|
212" : 24T 126.5 3/ 58 421 89. 4
6" 20" 6’ 08" 96.8 117 20" 107 54" 94.8
consumption and measured values
(liter) Fuel consumption ratio
The precision Total The precision (1/km)
(%) Evaluated Measured (%) Evaluated Measured
value value value value
97.0 0. 785 0. 808 97.1 0.508 0. 586
90.3 0. 360 0. 396 90.9 0. 337 0.372
100.0 0.606 0.636 95.2 0.523 0. 549

5%, TOMOERORE, MEHE, ETHER, BHOETEIEREMN o TH -7
ARSI, ZONMEES S IIRALLD, BEEAMT 2038 F, T ORETED By

CERT AFMEEL, ThENORBEICO>VTEHIKAET3B8HIERLL,

AEEFMEOHEHSE, FABCHT 2 FMEOEREDORT TRE L,

REOKERET, BBROEBEVHRERREIFVERR L OESENRL, BEESKE,

FMREELATRS & 0.30£0.1450/km Thd, COEER, EEETOHERICEH 5HBR
BWEEZNE, BUORELHKR TS, ERAMNLTHEMEE LTERCHABIFETHA S EBRT

(]
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