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Construction of Exchange Table of Earth
Quantity for Forest Road Plan'
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ABSTRACT

A new simple method to estimate the earth quantity which is basic data for making the plan of mountain
forest road is tried to develop as one of ways to reduce time cost of plan making.

The zero-line surveying method, the concept of 2/3 road width in cut-away part and of same quantity
between cut-away and fill-up earth which are the backgrounds to develop this method is introduced and
explaned also it’s theoritical propriety.

Under the precondition which have to apply above concepts for constructing the mountain forest road the
exchange table for estimating the earth quantity is made like table 3 and 4 through being calculated by a tri-
gonometric function.

Table 3 can be used to estimate the earth quantity on the cut-away road-width according to slope of
terrain and different road-width, and table 4 can be applied to calculate the quantity of cut-away earth when
to know the road-width of cut-away.

When using these tables the performance of field surveying and office work for road plan will be highly

increased.
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Fig. 1. Basic diagram to apply a trignometrical
function for calculating the earth quantity
cut away (A) and filled up (B).
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Table 1. Ratio of road-width cut-away to total road-

width.
Slope of Backslope
terrainin % | 1:0.2 1:0.5 1:1

5 — 0.4949
10 - 0.4974
15 — - 0.5003
20 - 0.5036
25 - - 0.5074
30 - - 0.5120
35 0.5619 0.5471 0.5174
40 0.5769 0.5598 0.5241
45 0.5943 0.5748 0.532§
50 0.6148 0.5930 0.5433
55 0.6396 0.6156 0.5579
60 0.6708 0.6450 0.5787
65 0.7127 0.6860 0.6114
70 0.7772 0.7521 0.6733
75 1.0000 1.0000 1.0000
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Table 2. Road-width cut-away (C.A) and filled-up (F.U) in hard rock area and surplus road-width (S.R.).

Back slope 1:0.2

Fill slope 1 :4/3
Slope of Total road-width in m
terrain 3.5 4.0 4.5 50
in % C.A. F.U S.R C.A F.U C.A F.U C.A F.U

35 2.2 1.3 0.49 2.2 1.8 2.47 2.03 2.75 2.25
40 2.2 1.3 Q.39 2.3 1.7 2.54 1.96 2.83 2.17
45 2.2 1.3 0.27 2.3 1.7 2.62 1.88 2.91 2.09
50 2.2 1.3 0.14 2.4 1.6 2.71 1.79 3.02 1.98
55 2.2 1.3 0 2.5 1.5 2.83 1.67 3.14 1.86
60 2.3 1.2 0 2.6 1.4 2.97 1.53 3.30 1.70
65 2.5 1.0 0 2.8 | 1.2 3.16 1.34 3.51 i 1.49
70 2.7 0.8 0 3.t 1 09 3.46 1.04 3.84 [ 1.16
80 l 3.5 0 0 4.0 4] ; 4.50 Q l 5.00 i 0
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Table 3. Road-width cut-away (C.A) and filled-up (F.U) in soft rock and semiweathered rock area and road-

width (S.R).
Backslope 1:0.5
Fillsiope 1:4/3
Total road-width in m
Slope of
terrain in % 3.5 4.0 4.5 5.0
C.A F.U S.R C.A F.U S.R C.A F.U C.A F.U
35 2.2 1.3 0.65 2.2 1.8 0.06 2.44 2.06 2.70 2.30
40 2.2 1.3 0.56 2.2 1.8 0 2.49 2.01 2.77 2.23
45 2.2 1.3 0.47 2.3 1.7 0 2.56 1.94 2.84 2.16
S0 2.2 1.3 0.37 2.4 1.6 0 2.64 1.86 2.93 2.07
S5 2.2 1.3 0.25 2.4 1.6 0 2,74 1.76 3.05 1.95
60 2.2 1.3 0.11 2.6 1.4 0 2.87 1.63 3.19 1.81
65 2.4 1.1 0 2.7 1.3 0 3.6 1.44 3.40 1.60
70 2.6 0.9 0 3.0 1.0 0 3.36 1.14 3.74 1.26
75 3.5 0 0 4.0 0 0 4.5 0 5.0 0
80 3.5 0 0 4.0 0 0 4.5 0 5.0 4]
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Table 4. Road-width cut-away (C.A) and filled-up (F.U) in earth area and surplus road-width (S.R).
Backslope 1:1

Fillslope 1:4/3
Slope of Total road-width in m
Pe 3.5 4.0 45 5.0
terrainin% | - o | FuU S.R CA F.U SR CA FU | CA | .U
5 2.2 1.3 0.95 2.2 1.8 0.45 2.23 227 | 2.47 | 2.53
10 22 1.3 0.92 2. 1.8 0.42 2.24 226 | 2.49 | 2.51
15 2.2 1.3 0.90 2.2 1.8 0.40 2.25 225 | 2.50 | 2.50
20 2.2 1.3 0.87 2.2 1.8 0.37 2.27 223 | 2.52 | 2.48
25 2.2 1.3 0.84 2.2 1.8 0.34 2.28 222 | 254 | 246
30 2.2 1.3 0.80 2.2 1.8 0.30 2.30 220 | 256 | 2.44
35 2.2 1.3 0.75 2.2 1.8 0.25 2.33 217 | 2.59 | 2.41
40 2.2 1.3 0.70 2.2 1.8 0.20 2.36 214 | 262 | 2.38
45 2.2 1.3 0.63 2.2 1.8 0.13 2.40 2.10 | 2.66 | 2.34
50 2.2 1.3 0.55 2.2 1.8 0.10 2.44 206 | 272 | 2.28
55 22 1.3 0.44 2.2 1.8 0 2.51 199 | 279 | 2.21
60 2.2 13 0.30 2.3 1.7 0 2.60 1.90 | 2.89 @ .11
65 2.2 1.3 0.10 2.5 15 0 2.75 175 | 3.06 | 1.94
70 2.4 1.1 0 2.7 1.3 0 3.03 1.47 | 337 | 1.63
75 3.5 0 0 4.0 0 0 4.50 0 50 | 0
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Table 5. Earth quantity cut-away in hard rock area.
Backslope 1:0.2

BHIA LEBREEY WE

Table 7. Earth quantity cut-away in earth area.
Backslope 1:1

Fillslope 1:4/3 Fillslope 1:4/3
Slope of Road-width in m Slope of Road-width in m
terrain in % 3.5 4.0 4.5 5.0 terrain in % 3.5 4.0 4.5 5.0
m?/1m m?/1m
35 0.91 0.91 1.15 1.42 5 0.13 0.13 0.13 0.16
40 1.05 1.11 1.41 1.74 10 0.27 0.27 0.28 0.34
45 1.19 1.34 1.70 2.10 15 0.43 0.43 0.45 0.55
50 1.34 1.62 2.05 2.53 20 0.61 .61 0.64 0.79
55 1.49 1.95 2.47 3.05 25 0.81 0.81 0.87 1.07
60 1.82 2.38 3.01 3.72 30 1.04 1.04 1.14 1.40
65 2.26 2.95 3.74 4.62 35 1.30 1.30 1.46 1.80
70 2.59 3.85 4.87 6.02 40 1.61 1.61 1.85 2.29
80 5.83 7.61 9.64 | 11.90 45 1.98 i 1.98 2.35 2.90
90 6.72 878 1111 13.72 50 2.42 242 | 299 3.69
100 7.65 10.00 12.65 | 15.62 55 2.96 3.04 3.85 4.75
110 8.63 11.28 114.27 | 17.62 60 3.63 4.02 5.09 6.28
120 9.67 12.63  [15.98 | 19.73 65 4.49 5.56 7.03 8.68
130 10.76 14,05 |17.78 | 21.95 70 6.48 8.46 [10.71 ] 13.20
75 18.38 24.00 30.38 | 37.50
. . 80 24.50 32.00 (40.50| 50.00
Table 6. Earth quantity cut-away in soft rock and - N
semiweathered rock area.
Backslope 1:0.5 25

Fillslope 1:4/3
Slope of Road-width in m
terrain in % 3.5 4.0 4.5 5.0
m3/1m

35 1.03 1.03 1.26 1.55
40 1.21 1.23 1.55 1.92
45 1.40 1.51 1.91 2.35
50 1.61 1.84 2.33 2.87
55 1.84 2.26 2.86 3.53
60 2.15 281 3.55 4.3
65 2.74 3.75 4.52 5.58
70 3.67 4.82 6.09 7.53
80 8.17 10.66 [13.50 | 16.67
90 10.02 13.09 [16.57 | 20.45
100 12.25 16.00 [20.25 | 25.00
110 14.97 19.56 |24.75 | 30.56
120 18.37 24.00 |30.37 | 37.50
130 22.75 t 19.71 |37.61 | 46.43
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Table 8. Exchangeable coefficient (S value) to calculate the earth quantity cut back or filled up when to survey
the road width cut away or filled up.

Slope of For calculating the earth quantity For.calcylatlng the garth
terrain cut-away to backslope grade quantity filled-up to fillslope
grade
in % 1:02 1:0.5 1:1 1:1.2 [ 1:4/3
5 0.02565 0.02633 0.02658 0.02677
10 0.05265 0.05557 0.05684 0.05768
15 0.08110 0.08822 0.09144 0.09375
20 j 0.11111 0.12500 0.13156 0.13636
25 0.14287 0.16668 0.17857 0.18747
30 0.15957 0.17648 0.21429 0.23440 0.25002
35 0.18816 0.21211 0.26921 0.30175 0.32808
40 0.21739 0.24999 0.33332 0.38468 0.42856
45 0.24726 0.29034 0.40909 0.48906 0.56256
50 0.27778 0.33334 0.49999 0.62511 0.75004
55 0.30899 0.37932 0.61110 0.80899 1.03140
60 0.34090 0.42858 0.75000 1.07158 1.50000
65 0.37358 0.48149 0.92856 1.47749 ‘ 2.43686
70 0.40697 0.53847 1.16665 2.18753 5.24850
75 0.44116 0.60000 1.50000 3.74904 -
80 0.47619 0.66667 2.00000 10.000 -
85 0.51205 0.73913 2.83333 - -
90 0.54878 0.81818 4.50000 - —
95 0.58642 0.90476 9.49998 — -
100 0.62500 1.00000 - - -
105 0.66456 1.10526 - — -
110 0.70513 1.22222 - — -
115 0.74675 1.35294 — - -
120 0.78947 1.50000 — — ~
125 0.83333 1.66667 — - -
130 0.87838 1.85714 - — —
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Fig. 2. Diagram to calculate the cross section area(s)
of cut-away road when ais Im.
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