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Abstract: This study analyzed the running speed of logging trucks (25 tons), depending on the structural state of
forest roads, on four main forest roads in the national forest management offices in Chuncheon and Hongcheon for
trafficability. The speeds for the curved and straight sections were 7.6 km/h and 8.7 km/h, respectively, which were
less than the designed speed (20 km/h). Thus, it would be necessary to improve the forest road’s structure to fulfill
minimum running speed. No significant difference was observed in the running speed by the longitudinal gradient
up to 13%, while it was increased at more than 100 m by the distance in the straight section. By the facility's
location in the curved section, the running speed was 6.2%-9.3% lower in a ridge than a valley. The running speed
was lowest at the internal angles of <90° and at the curved radius of <15 m, respectively. When this radius was
less than 15 m, the substandard sections for widening amounts were more than 50%; thus, sufficient widening was
not achieved.
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Table 1. Study site information.
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Figure 1. Timber transportation of large trucks
on the forest road.
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Figure 3. Installation of check point.
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Table 2. Running speed by horizontal alignment. (Unit : km/h)
Slope
Horizontal Uphill Downhill
alignment
Avg. Min. Max. S.D. Avg. Min. Max. S.D.
Straight 9.0 5.4 18.4 24 8.4 5.1 15.1 1.6
Curve 7.9 2.0 16.6 2.7 7.2 1.6 12.1 2.4
Table 3. Running speed by distance of straight. (Unit : km/h)
Slope
Distance of straight Uphill Downhill
Avg. Min. Max. S.D. Avg. Min. Max. S.D.
<50 m 8.8 6.5 18.4 2.0 A 8.1 5.1 11.0 1.4 A
50~100 m 8.8 5.7 13.3 2.1 A 8.0 5.6 11.8 1.6 A
100~150 m 9.9 7.4 16.5 2.8 A 9.1 7.0 11.4 1.5 AB
150 m< 9.0 5.4 14.0 24 A 9.6 7.6 15.1 22 B
" Same letter are not significantly different by Duncan’s multiple range test (p=0.05).
Table 4. Running speed by facility location. (Unit : km/h)
Slope
Facility location Uphill Downhill
Avg. Min. Max. S.D. Avg. Min. Max. S.D.
Valley 8.1 1.8 14.8 22 7.5 1.8 11.2 22
Ridge 7.6 2.0 16.6 3.1 6.8 1.6 12.1 2.6
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Table 5. Running speed by internal angle. (Unit : km/h)
Slope
Ir;tr?;l:l Facility location Uphill Downhill
Avg. Min. Max. S.D. Avg. Min. Max. S.D.
“90° Valley 4.8 1.8 6.9 1.8 A 3.8 1.8 6.7 2.0 A
Ridge 6.2 2.0 9.0 3.2 A 7.5 5.1 9.9 23 A
90~ 135° Valley 8.6 5.5. 14.8 1.8 B 7.9 43 11.2 1.8 B
Ridge 7.5 2.0 16.6 3.0 AB 6.6 1.6 12.1 2.6 A
1350< Valley 8.9 6.1 10.9 2.0 B 8.6 7.1 10.9 1.9 B
Ridge 10.5 8.3 1.9 3.1 B 9.1 7.4 10.9 1.5 A
* Same letter are not significantly different by Duncan’s multiple range test (p=0.05).
Table 6. Running speed by radius of curve. (Unit : km/h)
) Slope
RaCdL‘l;‘VSCOf Facility location Uphill Downhill
Avg. Min. Max. S.D. Avg. Min. Max. S.D.
15 m Valley 4.8 1.8 7.0 2.0 A 33 1.8 5.4 1.7 A
Ridge 5.7 2.0 15.7 3.9 A 4.8 1.6 8.6 2.7 A
15~25 m Valley 8.7 5.5 14.8 2.4 B 7.6 43 11.2 2.1 B
Ridge 8.1 2.0 16.6 24 AB 7.3 2.0 12.1 2.3 B
25 m< Valley 8.5 5.8 10.9 1.3 B 8.3 53 10.9 1.5 B
B Ridge 10.7 8.3 14.9 3.6 B 8.9 74 10.9 1.8 B

" Same letter are not significantly different by Duncan’s multiple range test (p=0.05).
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Table 7. Widening standards by radius of curve and internal angle.

Internal angle

Radius of curve

<90° 90~135° 135°<
12 m 1.70
1.50 1.25
13 m
1.50
14 m
1.25
15 m
1.25 1.00
16 m
17 m
1.00
18 m 1.00
19 m
20 m 0.75
21 m
0.75
22 m 0.75
23 m
24 m 0.50
0.50
25 m 0.50
B Not satisfied O Satisfied B Not satisfied O Satisfied
100 100
80 80
~ 60 ~ 60
S s
é 40 § 40
) . )
0 0 ]
<15 15~25 25< <15 15~25 25<

Radius of curve(m)

Figure 4. Satisfaction ratio of widening standards
by radius of curve (Valley).
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Figure 5. Satisfaction ratio of widening standards
by radius of curve (Ridge).
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Table 8. Running speed by longitudinal gradient.

A110HE A45 (2021)

(Unit : km/h)

Slope
Longltl.ldmal H(?rlzontal Uphill Downhill
gradient alignment
Avg. Min. Max. S.D. Avg. Min. Max. S.D.
<5 Straight 9.1 5.7 16.6 2.6 A 8.4 5.1 15.1 1.8 A
° Curve 7.7 2.0 16.6 34 A 7.0 1.6 11.2 2.4 A
S 10% Straight 9.1 54 18.4 2.4 A 8.6 5.9 11.0 1.3 A
° Curve 8.4 2.2 12.3 1.9 A 7.5 2.0 12.1 2.6 A
Straight 8.7 6.7 13.3 1.6 A 7.9 5.6 11.8 1.7 A
10%<
Curve 7.1 2.0 8.6 1.7 A 6.7 2.7 9.7 2.1 A
* Same letter are not significantly different by Duncan’s multiple range test (p=0.05).
15 15
OUphill = Downbhill OUphill = Downhill
A s A
101 A B 104 0 A A
E E
& &
54 54
0 0
Straight Curve Valley Ridge
Horizontal alignment Facility location
Figure 6. Running speed by horizontal alignment (P<0.05). Figure 7. Running speed by facility location (P<0.05).
Table 9. One-way ANOVA for the running speed.
Forest road Slope L(?catlon, DF Sum of Mean Fovalue Prob>F
structure Alignment square square
Distance of Uphill - 3 9.079 3.026 0.633 0.596
straight Downhill - 3 23.014 7.671 3.129 0.031
. Valley 2 73.362 36.681 10.729 0.000
Uphill .
Internal Ridge 2 51.499 25.750 2.912 0.062
angle Valley 2 81.366 40.683 12.298 0.000
Downbhill
Ridge 2 31.337 15.669 2.457 0.094
. Valley 2 63.681 31.841 8.738 0.001
Uphill .
Radius of Ridge 2 91.301 45.650 5.574 0.006
curve . Valley 2 84.640 42.320 13.101 0.000
Downbhill .
Ridge 2 85.083 42.541 7.740 0.001
. Straight 2 1.643 0.821 0.145 0.866
Uphill
Longitudinal Curve 2 25.808 12.904 1.823 0.166
gradient , Straight 2 4.066 2.033 0.774 0.465
Downbhill
Curve 2 8.665 4.332 0.723 0.488
AATLE AR, BARY AEY AEWD W UAE,  SmE MR oA ol7h gl AoR e,
FTHA71L71E BAREA Aak= Table 99} Zrom, 2417t Weleh A A= A1 Aol wheh & E] F52o
A ] 7$- e=uk HAfol| A o] A1t Aol whE 523 gk Zpol7k Q= Ao yehgton, et AAtelAf 214
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