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TaBLe IX.—CALcULATION OF EARTHWORK,

~ HEIGHT
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v 00(1.11]1.22|1.33/1.44
13| .26( .39( .52| .65| .78| .91(1.04|1.16/1.30(1.42|1.55/1.68|
15| .30| .44| .59| .74| .89(1.04/1.19|1.33|1.48/1.63|1.78|1.92
17| .33| .50| .67| .83(1.00|1.17|1.33|1.50(1.67|1.83 17
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v .26
§ 52
. 78
: 04 | 1.
¥ 130] 1.
i . .89(1.00|1 L By 1.5 1.
. .91(1.04/1.16(1 Le 1. 1.8 1
.89(1.04/1.19/1.33|1 1.63(1.78/1. 2.0 2.
1.00{1.17]1.338(1.50(1 1.83|2.00{2. 2.3 2.
1.11]1.30[1.48/1.671 2.04(2.22)2. 2.5 2.
.82|1 1.22(1.43/1.63/1.83|2 2.24|2.44/2, 2.8 3.
. .89(1.11(1.33(1.56(1.78/2.00|2 2.44(2.67|2. 3.1 3.
24| .48| .72| .96/1.20|1.44|1.68/1.92/2 16/2.41|2.65|2.89|3.13 2.3 3.
26| .52| .78(1.04(1.30(1.55(1.81|2.08/2.33(2.59|2.85|3.11|3.37( 3.6 3.
15 | .28| .56| .83[1.11|1.39(1.67|1.94|2.22/2.50|2.78(3.06/3.33|3.61| 3.8 4.
16 | .30| .59| .89(1.18(1.48|1.78/2.07(2 37|2.67|2.96/|3.26/3.56/3.85| 4.1 4
17 | .31| .63| .94[1.26(1.57|1.89(2.20|2.52|2 83|3.15|3.46(3,78|4.09| 4.4 4
18 | .33| .67/1.00[1.33(1.67(2.00(2.33|2.67|3.00|3.33(3.67(4.00(4.33| 4.6 5.
19 | .35 .70/1.06(1.41(1.76(2.11/2.46|2.82|3 17|3.52/3.87(4.22/4.57| 4.9 5.
20 | .37| .74|1.11[1.48({1.85(2.22|2,59(2.96|3.33(3.70(4.07(4.44/4.81| .5.1 5.
21 | .39] .78(1.17|1.55(1.94(2.33(2.72(3.11/3.50(3.89(4.28/4.67|5.06| 5.4 5.
22 | .41] .81]1.22|1.63]2.04|2.44|2.85|3.26|3.67(4.07(4.48|4.89(5.30| 5.7 6.
23 | .43| .85/1.28|1.70(2.13(2.56(2.98|3.41(3.83|4.26(4.68|5.11/5.54| 5.96 | 6.
24 | .44| .89(1.33|1.78(2.22(2.67(3.11|3.56/4.00(4.44 /4 .89/5.33(5.78| 6.22 | 6.
25 | .46| .92[1.39|1.85|2.31(2.78(3.24|3.70(4.17(4.63(5.09|5.56(6.02| 6.48 | 6
26 | .48| .96[1.44[1.92|2.41(2.89(3.37|3.85/4.33(4.82(5.30(5.78/6.26| 6.74 | 7
27 | .50[1.00|1.50{2.00[2 50|3.00(3.50(4.00(4.50(5.00(5.50|6.00({6.50{ 7.00 [ 7
28 | .52[1.04|1.55(2.07|2 59|3.11|3.63/4.15/4.67(5.18(5.70(6.22|6.74 7.26 [ 7.
29 | .54/1.07|1.61|2.15|2 68|3.22|7.76(4.30(4 83(5.37|5.91|6.44|6.98( 7.52 8.
80 | .56(1.11[1.67(2.22|2.78(3.33|: .89(|4.44/5.00/5.55(6.11|6.67(7.22| 7.78 [ 8
81 | .57[1.15/1.72(2.3n(2 87(3.44/4.02(4.59(5.17(5.74(6.32|6.89|7.46( 8.04 | 8
82 | .59(1.1811.78/2.37(2 96(3.56[4.15/4.74/5.83|5.92|6.52|7.11/7.70| 8.30 | 8
33 61(1.22|1.83|2.44(3 05|3.67(4.28(4.89(5.50(6.1116.72|7.33/7.94| 8.55 | 9
34 63(1.26[1.89(2.52(3 15(3.78(4.40(5.04|5.67|6.29(6.9317.56/8.18) 8.81 | 9.
35 65/1.30(1.94(2.59(3 24|3.89(4.53|5.18|5.83/6.48|7.1317.78/|8.42| 9.08 | 9.72
36 67|1.33|2.00(2.67(3.33|4.00(4.66(5.33|6.00(6.67(7.33/8.00|8.67| 9.33 | 10.00
37 68/1.37|2.06/2.74(3.42|4,11(4.79(5.48/6.17(6.85(7.54/8.22(8.91| 9.59 | 10.28
38 70(1.41|2.11|2.82(3.52(4.22|4 92/5.63|6.33|7.03(7.7418.4419.15| 9.85 | 10.56
39 72|1.44(2.17|2.89(3.61(4.33(5.05|5.78|6.50|7.22(7.95|8.67|9.39| 10.11 | 10.83
40 74(1.48(2.22(2.96(3.70(4.44|5.18/5.92|6.67|7.41(8.15/8.89(9.63| 10.37 | 11.11

Table gives cu. yds.in 1 ft. of a triangle of given width and height. Corrections for
tenths of width are one tenth the values found under each height considering tLe widths
from 1 to 9 as tenths and similarly the corrections for tenths of height are one tenth the
figures opposite width considering the heights from 1 to 9 astenths. Thusif w =16.2 and
h =5.3, cu. yds. =1.484-.028+.089 =1.597 cu. yds. or %mctxqally 160 cu. yds. per 100 ft.
1f w exceeds 40 ft., use one half and multiply result by 2, if both w and h are large use
one half of each and multiply result by 4. Any cross-section may be divided into
triangles by the followingrule. To the triangle of the sum of the outside cuts (or fills)
=h, and 14 the roadbed =w, add the triangles formed by taking the distance out to each
break 1n turn ( =w’s) by the difference between the cuts (or fills) on each side of it ( =h’s)
always subtracting the outer from the inner.
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Tasre IX.—CArcuLATION OF EARTHWORK,

" DISTANCES FROM CENTER OF ROADWAY FOR CROSS-SECT]OMN;

Roadway 16 feet wide. Side Slopes 1 on 1%
For Single Track Embankment.

5 HEIGHT
g :
B
121814 1S 6 |7 | 8|9 |10|11|12]| 13| 14 15
1 02| .04| .06| .07| .08| .11| .13| .15| .17( .18] .20| .22| .24| .26 28
2 04| .07| .11| .15 .18] .22| .2G| .30 .33| .37| .41{ .44} .48) .52 .56
3 06| .11{ .1¢| .22{ .28| .33] .39] .44| .5C| .56| .61| .67| .72 .78 .83
4 07| .15| .22| .30| .37| .44| .52| .59 .67| .74| .81 .8¢] .96| 1.04 | 1.11
5 09| .19| .28 .37| .46| .56| .65| .74| .83| .93(1.02(1.1i31.20( 1.30 | 1.39
6 11| .22| .33| .44| .56| .67| .78| .89|1.00(/1.11/1.22/1.33{1.44| 1.55| 1.67
7 13| .26/ .39 .52| .65 .78| .91|1.04|1.16|1.30(1.42|1.55|1.68 1.81 | 1.94
8 15| .30| .44| .59| .74| .89|1.04/1.19|1.33(1.48|1.63|1.78/1.92| 2.08 | 2.22
9 17| .33| .50| .67| .83|1.00|1.17|1.33|1.50(1.67|1.83|2.00|2.17| 2.33 | 2.50
10 18| .37| .56| .74| .93(1.11(1.30/1.48|1.67|1.85(2.04(2.22|2.41| 2.59 | 2.78
11 20| .41| .61| .82|1.02(1.22(1.43(1.63(1.83/2.04|2.24|2.44|2.65| 2.85| 3.06
12 22| .44| .67| .89|1.11|1.33[1.56(1.78|2.00|2.22(2.44(2.67|2.89| 3.11 | 3.35
13 24| .48| .72| .96|1.20(1.44|1.68/1.92(2 16/2.41{2.65/2.89|3.13| 3.37 | 3.61
14| .26| .52| .78[1.04(1.30(1.55/1.81|2.08|2.33|2.59(2.85/3.11|3.37| 3.65 | 3.89
15 | .28| .56| .83|1.11|1.39(1.67|1.94|2.22|2.50(2.78(3.06/3.33|3.61| 8.89 | 4.17
16 | .30| .59| .89(1.18(1.48(1.78|2.07|2 37|2.67|2.96(3.26/3.56(3.85| 4.15 | 4.44
17 | .31| .63 .94|1.26|1.57|1.89(2.20(2.52|2 83(3.15/3.46(3.78|4.09| 4.41 | 4.72
18 | .33| .67(1.00[1.33|1.67|2.00(2.33(2.67|3.00(3.33|3.67(4.00|4.33| 4.67 | 5.00
19 | .35 .70[1.06|1.41(1.76|2.11|2.46(|2.82|3 17|3.52|3.87(4.22|4.57| 4.92 | 5.28
20 | .37| .74|1.11(1.48]1.85(2.22|2.59(2.96|3 33(3.70(4.07|4.44]4.81| .5.13 | 5.56
21 | .39| .78(1.17|1.55(1.94|2.33(2.72(3.11|3.50(3.89|4.28|4.67|5.06| 5.44 | 5.33
22 | .41] .81(1.22(1.63(2.04|2.44|2.85|3.26/3.67|4.07]4.48/4.89/5.30( 5.70 | 6.11
23 | .43| .85[1.28]1.70(2.13|2.56(2.98(3.41(3.83(4.26|4.68/5.11|5.54 5.96 | 6.39
24 | 44| .89(1.33[1.78(2.22(2.67(3.11|3.56/4.00(4.44|4.89/5.33/5.78 6.22 | 6.67
25 | .46| .92(1.39|1.85(2.31(2.78(3.24|3.70(|4.17|4.63(5.09/5.56/6.02| 6.48 | 6.94
26 | .48| .96[1.44|1.92|2.41|2.89(3.37|3.85(4.33(4.82|5.30/|5.78|6.26| 6.74 | 7.24
27 | .50[1.00]1.50/2.00[2 50(3.00{3.50/4.004.50(5.00(5.50|6.00(6.50| 7.00 | 7.50
28 | .52[1.04|1.55/2.07|2 59(3.11/3.63|4.15/4.67|5.18/5.70/6.22/16.74| 7.26 | 7.78
29 | .54/1.07|1.61/2.15|2 68|3.22/7.76|4.30|4 83|5.37(5.91/6.44/6.98| 7.52 | 8.06
80 | .56(1.11[1.67[2.22|2.78(3.33|: .89(|4.44/5.00(5.55(6.11/|6.67(7.22| 7.78 | 8.33
81 | .57(1.15/1.72(2.30(2 87(3.44/4.02(4.59(5.17(5.74|6.32|6.89|7.46| 8.04 | 8.61
82 | .59(1.18/1.78(2.87(2 96|3.56(4.154.74/5.33|5.9216.52|7.11|7.70( 8.30 | 8.89
33 61[1.22|1.83(2.44/3 05/3.67|4.28(4.89/5.50(6.1116.72|7.33|7.94| 8.556 | 9.17
34 63(1.26(1.89(2.52|3 15(3.78|4.40(5.04|5.67|6.29(6.93|7.56|8.18) B8.81 | 9.44
85 65/1.30(1.94(2.59(3 24|3.89(4.53|5.18/5.83/6.48|7.13/7.78/8.42| 9.08 | 9.72
36 67/1.33/2.00(2.67(3.33|4.00(4.66(5.33(6.00(6.67|7.33/8.00(8 .67 9.33 | 10.00
37 68(1.37(2.06(2.74|3 .42(4,11]|4 .79(5.48/6.17/6.85|7.54/8.22/8 91| 9.59 | 10.28
38 70(1.41|2.11(2.82(3.52(4,22|4 92(5.63|6.33|7.03/7.74|8.44/9.15| 9.85 | 10.56
39 72(1.44(2.17|2.89|3.61(4.33(5.05|5.78|6.50(7.22(7.95|8.67|9.39| 10.11 | 10.83
40 74[1.48/2.22(2.96/3.70(4.44(5.18/|5.92(6.67|7.41|8.15(8.89(9.63| 10.37 | 11.11

Table gives cu. yds.in 1 ft. of a triangle of given width and height. Corrections for
tenths of width are one tenth the values found under each height considering the widths
from 1 to 9 as tenths and similarly the corrections for tenths of height are one tenth the
figures opposite width considering the heights from 1 to 9 as tenths, Thusif w =16.2 ard
h =5.3, cu. yds. =1.484-.028+-.089 =1.597 cu. yds. or practically 160 cu. yds. per 100 ft.
If w exceeds 41 tt., use one half and multiply result by 2, if both w and h are large use
one half of each and multiply result by 4. Any cross-section may be divided into
triangles by the following rule. To the triangle of the sum of the outside cuts (or fills)
=h, and 14 the roadbed =w, add the triangles formed by taking the distance out to each
break 1n turn ( =w’s) by the difference between the cuts (or fills) on each side of it ( =h’s)
always subtracting the outer from the inner.

7 | eul a2 el b, 8 e (s 9”11
ol 8ol 82| 83| 85| 86| 88| 89| 91| 92| 94| 0
11 95| 97| 98|100|10.1|103|10.4|10.6|10.7 109 | 1
2l110l11.2|113| 115|116 |11.8|11.9|121 122|124 | 2
3l125|127112:8|13.0| 1311|133 |13.4 (136|137 |139| 3
40140122143 145|146 |14.8| 149|151 [15.2 | 154 | 4
51155|157|158|16.0|16.1 |16.3|16.4|16.6|16.7 | 169 | 5
61170172173 175|176 | 178 179|181 (182|184 | 6
711851187 |188]19.0| 191 |19.3|19.4|19.6|19.7 | 199 | 7
8 120.0!202|203|205|206(208|209|21.1|21.2|21.4| 8
ol215|21.7]21.8|220]|22.1|223|22.4|22.6|227 229 9
10 | 230|232 | 233 | 23.5 | 23.6 | 23.8|23.9 | 24.1 | 24.2 | 24.4 | 10
11 | 245|247 | 248 | 250|251 | 25.3 | 25.4 | 25.6 | 25.7 | 25.9 | 11
12 12602521263 | 26.5 | 26.6 | 26.8 | 26.9|27.1 | 27.2 | 27.4 | 12
13 275|277 | 278 | 28.0| 281 | 28.3 | 28.4 | 28.6 | 28.7 | 28.9 | 13
14 [ 2001202 1203 [ 29.5 | 29.6 | 20.8 | 20.9|30.1 | 30.2 | 30.4 | 14
15 [ 305307 | 308 [ 31.0| 311 | 31.3 | 31.4 | 31.6 | 31.7 | 3L.9 | 15
16 [ 320]32:2 1323|325 |32:6|32.8|329|33.1(332|334 | 16
17 13351337 | 338 [ 34.0 | 341 | 34.3 | 34.4 | 34.6 | 34.7 | 34.9 | 17
18 (3500352353 |35.5|356|35.8|359|36.1 (362|364 |18
19 1365|367 | 36.8 | 37.0|37.1|37.3|37.4|37.6|37.7 | 37.9 | 19
20 (380|382 (383335386 |333|33.9|39.1|39.239.4 | 20
21 13951397 (30.8 | 40,0 | 40.1 | 40.3 | 40.4 | 40.6 | 40.7 | 40.9 | 21
20 |241.0|41.2|41.3|41.5|41.6|41.8|41.0|42.1|42.2|42.4 | 22
23 | 425 | 427 | 428 | 43,0 | 4311 | 43.3 | 43.4 | 43.6 | 43.7 [ 43.9 | 23
o4 |440| 442|443 | 445 | 44.6|44.8|44.0|45.1|45.2 | 45.4 | 24
25 | 4551457 | 458 | 46.0 | 46.1 | 46.3 | 46.4 | 46.6 | 46.7 | 46.9 | 25
26 | 470|472 | 473 | 47.5|47.6|47.8| 47.9| 48.1 | 48.2 | 484 | 26
27 | 485 | 487 | 48.8 | 40.0 | 40.1 | 40.3 | 49.4 | 49.6 | 49.7 | 49.9 | 27
28 [ 500|502 | 50.3 | 50.5 | 50.6 | 50.8 | 50.9 | 51.1 | 51.2 | 51.4 || 28
29 | 515|517 | 51.8| 52.0 | 52.1 | 52.3 | 52.4 | 52.6 | 52.7 | 52.9 | 29
30 15301532533 |53.5(53.6|53.8|53.9|54.1|54.2 54430
31 | 545 | 547 | 548 | 55.0 | 55.1 | 55.3 | 55.4 | 55.6 | 55.7 | 55.9 | 31
351 560562563 |56.5|56.6|56.8|56.9|57.1|57.2|57.4 32
33 | 575|577 | 57.8 | 58.0 | 58.1 | 58.3 | 58.4 | 58.6 | 58.7 | 58.9 || 33
34 | 59°0 | 502 | 59.3 | 59.5 | 59.6 | 59.8 | 59.9 | 60.1 | 60.2 | 60.4 || 34
35 1 6051607 60,8 |61.0|61.1[61.3|61.4|61.6|61.7 |61.9 35
36 [ 62.0| 622|623 | 62.5 | 62.6 | 62.8(62.9 | 63.1 | 63.2 | 63.4 || 36
37 1635|637 |63.8]64.0|641|643|64.4|64.6]|64.7|649 |37
33 [ 65.0| 652|653 | 65.5 | 65.6 | 65.8 | 65.9766.1 | 66.2 | 66.4 | 38
30 1665 | 66.7 | 66.8 | 67.0| 67.1 | 67.3 | 67.4 | 67.6 | 67.7 | 67.9 || 39
40 [ 68.0 | 68.2 | 63.3 | 68.5 | 68.6 | 63.8 | 63.9 | 69.1 | 69.2 | 69.4 | 40

Example—If point is 22.6 ft. above grade, how far should it be from center line to
be a slope stake point? Ans. from Table 41.9. For same slopes but other widths of
roadbed correct above figures by one-half difference in width of roadbed; thus in example
above for 20 ft. roadbed distance will be 41.94(20—16)+2 or 2 ft. added to 41.9 =43.9,
For slopes of 1 on 1 see inside of front cover.

Copyright, 1914, by Eugene Dietzgen Co.
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