


DRAWING MATERIALS, MATHEMATICAL and
SURVEYING INSTRUMENTS
Chicago New York San Francisco New Orleans Pittsburg Toronto
Distances from Center of Roadway for Cross-Sectioning

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

H"O i .2|.3(<] I.5‘.6,.7|.8 R E
~0 80| 81| S2| 59" 84| 85| 86| 87| 88| 89 0
11 ool 91| 92| 92| 94| 95| 96| 97| 98| 99| 1
2 (100|101 | 1024803 | 10n¢ | 105 | 106 | 107 | 108 | 1019 | 2
3110|111 11.2¢113 115|116 (117|118 |19 3 3
4120|121 123 K0% | 1255 | 12.6 | 127 | 128 | 1200 | 4
5150|1312 | 13N 134|185 | 136|137 | 138 | 139 | & %
6140 141]te2 | 12g| Ta4 | 1255 | 106|147 | 148 [ 149 | 6 N
7150 | 1887 15.24%5.3| 154 | 155 | 15.6 | 157 | 158 | 159 | 7
8 |160| Q| 16340073 | 164 163|106 107|168 | 109 | 8
o l17.0| 1| 1799173 | 17.4| 175|176 | 177 | 178 [ 179 ] 9
oll1s0/|181|182]183|184|185|18%6|187]1838 | 189 | 10 ;
11190]191]192|193]19.4| 195 |19.6] 197|198 | 190 | 11
12 [ 200 [ 201 | 20.2 | 203 | 20.4 | 205 | 20:6 | 20.7 | 20.8 | 20.0 | 12
13 21,0211 |21.2 | 21.3| 21.4 | 215 | 21.6 | 217 [ 21.8 [ 219 | 13
14 | 220|221 | 22.2 | 22.3 | 22.4 | 22.5 | 22.6 | 22.7 | 228 [ 2210 | 14
15 (230|231 |23.2| 233|234 | 2355 | 23.6| 237 [ 23.8 | 23.9 | 15
16 (240|241 | 242 | 24.3 | 244 | 245 | 246 | 247 | 248 [ 249 | 16
17 1950|251 | 252 | 25:3 | 25.4 | 255 | 25:6 | 25.7 | 25.8 | 25.9 | 17
18 126:0 (261 | 26.2 | 26:3 | 26.4 | 26.5 | 26.6 | 26.7 | 268 | 26.9 |.18
10 270|271 | 272 | 27.3 | 27.4| 275 | 276 | 2777 | 278 [ 2700 [ 19 }
20 | 28.0 | 28.1 | 282 | 28.3 | 28.4 | 285 | 28.6 | 287 | 28.8 | 28.9 || 20 1
21 [ 200|291 29.2| 203|294 | 205 | 20.6 | 20.7] 29.8 | 29.9 | 21 i
22 (300301 | 30.2| 303 | 30.4 | 305 | 30.6 | 30.7 [ 308 | 30.9 | 22 ‘
93 (310(31.1(31.2|31.3|31.4|315|31.6|31.7]31.8 | 31.9 | 23
24 || 32.0| 321|322 | 32.3| 324 | 325 | 32.6 | 32.7 | 32.8 | 329 | 24 -
25 [1330(5331|332|333)33.4(335(33.6(337|338 ]330 25
26 1340|321 (342|343 | 344|345 |346|347|348 | 349 26
27 1350|351 | 352 | 3531 35.4 | 35.5 | 35.6 | 35.7 | 35.8 | 35.0 | 27
23 136.0 (36,1 | 36.2 | 36.3 | 36.4 | 36.5 | 36.6 | 36.7 | 36.8 | 36.9 | 28
20 [ 37.0|37.1 | 37.2| 373|374 | 375 | 37.6 | 377 | 37.8 | 37.9 | 29
30 [ 380381 | 3872 | 383 | 38.4| 385 | 38.6 | 33.7 [ 38.3 | 389 | 30
31 30,0301 | 392|303 ]39.4| 395|396 397|398 | 3900 | 31
32 40,0 | 401 | 202 | 203 | 40.4 | 20,5 | 40.6 | 407 | 40.8 | 4010 | 32
33 (410|411 | 412|413 |41.4|415|41.6|41.7|418]419]33
34 | 420 | 421 | 422 | 423 | 424 | 42,5 | 42.6 | 427 | 428 | 429 | 34
35 | 43.0 | 431 | 432 | 433 | 43.4 | 435 | 43.6 | 43.7 | 438 | 439 | 35 :
36 [ 440|441 442 | 443|444 | 445|446 | 447|448 | 449 | 36
37 1450|451 | 452 | 453 | 45.4 | 45.5 | 45.6 | 45.7 | 458 | 459 | 37
28 [ 46.0|46.1 | 462 | 46.3 | 46.4 | 46.5 | 46.6 | 46.7 | 46.8 | 469 | 38 !
20 [ 47.0| 471|472 | 473 | 474 | 475 | 476 | 477 | 478 | 4720 || 39
40 282014871 ) 2821 4831 484 | 4851 4876 | 4871 488 | 4879 |l 40 '

Example—If point is 22.6 {t. above grade, how far should it be from center line
to be a slope stake point? Ans. from Table 30.6. For same slopes but other \7idths
of roadbed, correct above figures by one-half difference in width of roadbed; thus in i
example above, for 20 ft. roadbed distance will be 30.6+(20—16)+2 or 2 {t. added to L
30.6 =32.6. For slopes of 1 on 114 seeinside of back cover. x i
Copyright, 1914, by Eugene Dietzgen Co. i
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TaBLE IV.—TANGENTS AND EXTERNALS TO A 1° CURVE.

CA_e:éf:l Tangent|External (Ef:;f:l Tangent|External ci:;{:l Tangent |External
1° 50 .0(\ .22 21° 551.70 | 26.50 21° 1061.9 97.57
g i 58.34 .30 10’ | 560.11 | 27.31 10’ | 1070.6 99.16
20 66.67 .39 20 568.53 | 28.14 20 1079.2 | 100.75

30 75.01 49 30 | 576.95 | 28.97 30 1087.8 | 102.35

40 83.34 .61 40 585.36 | 29.82 40 1096.4 | 103.97

50 91.68 73 50 593.79 | 30.68 50 1105.1 | 105.60

2 100.01 .87 12 602.21 | 31.56 22 1113.7 | 107.24
10 108.35 1.02 10 610.64 | 32.45 10 1122.4 | 108.90

20 116.68 1.19 20 619.07 | 33.35 20 1131.0 | 110.57

30 125.02 1.36 30 627.50 | 34.26 30 1139.7 | 112.25

40 133.36 1.55 40- | 635.93 | 35.18 40 1148.4 | 113.95

50 141.70 1.75 50 644.37 | 36.12 50 1157.0 | 115.66

3 150.04 1.96 13 652.81 | 37.07 23 1165.7 | 117.38
10 158.38 2.19 10 661.25 | 38.03 10 1174 .4 | 119.12

20 166.72 2.43 20 669.70 | 39.01 20 1183.1 | 120.87

30 175.06 2.67 30 678.15 | 39.99 30 1191.8 | 122.63

40 183.40 2.93 40 686.60 | 40.99 40 1200.5 | 124 .41

50 191.74 3.21 50 | 695.06 | 42.00 50 1209.2 | 126.20

4 200.08 3.49 14 703.51 | 43.03 24 1217.9 | 128.00
10 208.43 3.79 10 711.97 | 44.07 10 1226.6 | 129.82

20 216.77 4.10 20 720.44 | 45.12 20 1235.3 |.131.65

30 225.12 4.42 30 728.90 | 46.18 : 30 1244 .0 | 133.50

40 233.47 4.76 40 737.37 | 47.25 40 1252.8 | 135.35

50 | 241.81 5.10 50 745.85 | 48.34 50 1261.5 | 137.23

5 250,16 5.46 || 15 754.32 | 49.44 26 1270.2 | 139.11
10 258.51 5.83 10 762.80 | 50.55 10 1279.0 | 141.01

20 266 .86 6.21 20 771.29 | 51.68 20 1287.7 | 142.93

30 275.21 6.61 =30 779.77 | 52.89 30 1296.5 | 144.85

40 283 .57 7.01 40 788.26 | 53.97 40 1305.3 | 146.79

50 291.92 7.43 50 796.75 | 55.13 50 1314.0 | 148.75

8 300.28 7.86 16 805.25 | 56.31 26 1322.8 | 150.71
10 308.64 8.31 10 813.75 | 57.50 10 1331.6 | 152.69

20 | 316.99 8.76 20 822.25 | 58.70 20 1340.4 | 154.69
30 | 325.35 9.23 30 830.76 | 59.91 30 1349.2 | 156.70
40 333.71 9.71 40 839.27 | 61.14 40 1358.0 | 158.72

50 342,08 | 10.20 50 | 847.78 | 62.38 50 1366.8 | 160.76

< 350.44 | 10.71 17 856.30 | 63.63 27 1375.6 | 162.81
10 358.81 | 11.22 - 107 | 864.82 | 64.90 10 1384 .4 | 164.86

20 367.17 | 11.75 - 20 873.35 | 66.18 20 1393.2 | 166.95

30 375.54 | 12.29 30 881.88 | 67.47 30 1402.0 | 16904

40 383.91 | 12.85 40 890.41 | 68.77 40 1410.9 | 171.15

50 392.28 | 13.41 50 898.95 | 70.09 50 1419.7 | 173.27

8 400.66 | 13.99 18 907.49 | 71.42 28 1428.6 | 175.41
10 409.03 | 14.58 || ‘10 916.03 | 72.76 10 1437 .4 | 177.55

20 417 .41 | 15.18. 20 924 .58 | 74.12 20 1446.3 | 179.72

30 425.79 | 15.80 30 933.13 | 75.49 30 1455.1 | 181.89

40 | 434.17 | 16.43 40 941.69 | '76.86 40 1464 .0 | 184.08

50 | 442.55 | 17.07 50 950.25 | 78.26 50 1472.9 | 186.29

9 v | 450.93 [ 17.72 19 958.81 | 79.67 29 1481.8 | 188.51
10 459.32 | 18.38 10 967.38 | 81.09 10 1490.7 | 190.74

20 467.71 | 19.06 20 975.96 | 82.53 20 1499.6 | 192.99

30 476.10 | 19.75 30 984 .53 | 83.97 30 1508.5 | 195.25

40 484.49 | 20.45 40 993.12 | 85.43 40 1517.4 | 197.53

50 492.88 | 21.16 50 (1001.7 86.90 50 1526.3 | 199.82

10 501.28 | 21.89 20 1010.3 88.39 30 1535.3 | 202.12
10 509.68 | 22.62 10 |1018.9 89.89 10 1544 .2 | 204.44

20 518.08 | 23.38 20 |1027.5 91.40 20 1553.1 | 206.77

30 526.48 | 24.14 30 |1036.1 92.92 30 1562.1 | 209.12

40 534.89 | 24.91 40 |1044.7 94 .46 40 1571.0 | 211.48

50 543.29 | 25.70 50 [1053.3 96.01 1580.0 | 213.86

N




TaBLE VIII.—NATURAL TRIGONOMETRICAL Funcrions.

Angle| Sine. | Tan. | Cotg. |Cosin. Angle| Sine. | Tan. | Cotg. |Cosin.
or or
32

&l 666; 1 50; Sgggg %8 4010 6450 | .8441 | 1.185 |.76417 50

. 6703 | 1.49: ;
23 20(.6472 | .8491 | 1.178 |.76229| 40
34 5592 | .6745 | 1.483 |.82904| 56 30| .6494 | .8541 | 1.171 |.76041 30
10| .5616 | .6787 | 1.473 |.82741 50 40(.6517 | .8591 | 1.164 |.75851 20
20/ .5640 | .6830 | 1.464 |.82577| 40 50| .6539 | .8642 | 1.157 |.75661 10

2 | .6959 | 1.437 (.82082 10 10| .6583 | .8744 | 1.144 (.75280( 50

g 20( .6604 | .8796 | 1.137 |.75088| 40
35 (.5736 (.7002 | 1.428 |.81915| 55 30/ .6626 |.8847 | 1.130 |.74896| 30
10| .5760 (.7046 | 1.419 |.81748| 50 40| .6648 | .8899 | 1.124 |.74703| 20
20(.5783 | .7089 | 1.411 |.81580 40 50| .6670 | .8952 | 1.117 |.74509 10

o . 1.288 |.78980 10 10| .6967 | .6713 | 1.030 |.71732 50
e 20| .6988 |.9770 | 1.024 |.71529 40
38 6157 | .7813 77 1.280 |.78801 52 30(.7009 | .9827 | 1.018 |.71325| 30

or

Cosin. | Cotg. | Tan. | Sine. Angle. Cosin. | Cotg. | Tan. | Sine. Angle,

— o —

= TaBLE IX.—CALCULATION OF EARTHWORE,

= HEIGHT
=
F 112 (3)|4]|5 6 |7 8 |9 |10 |11 |12 13| 14 15
1 02| .04 .06| .07| .09| .11 15] .17L 18| .20| .22| .24| .26 28
2 04| .07( .11f .15| .18 .22 3 33| .37(-.41| .44| .48| 52 56
8 | .06 .11 .17| .22| .28| 33 44| .50 .56/ .61 .67| .72| 78 3
4 07| .15( .22| .30( .37| .44 59| .67) 74| .81| 89) .96| 1.04 1.11
b 09| .19( .28) .37| .46/ .56 74/ .83| .93(1.02{1.1141.20 1.30 | 1.39
6 111 .22} .33 .44| .56/ .67| . 89/1.00(1.11(1.22[1.33|1.44 1.55 | 1.67
.7 13| .26( .39| .52| .65 8| .91/1.04/1.16/1.30/1.42|1.55|1 68 181 1.94
8 15/ .30 .44| .59| .74 .89|1.04|1.19/1 331 48/1.63/1.78(1.92| 2.08 [ 2.22
9 171 .33] .50 .67| .83(1.00|1.17|1.33|1 50/11.67/1.83|2.00(2.17| 2:33 | 250
10 18/ .37 .56| .74 .93]1.11|1.30(1.48/1 67 1.85/2.04(2.22(2.41| 259 | 2.78
11 20| .41/ .61 .82(1.02(1.22(1.43/1.63 1.8312.04(2.24(2.44/|2 65| 2.85 3.06
12 22| .44/ .67 .89(1.11/1.33(1.56/1.78 2.0012.22|2.44(2.67/2.89| 3.11 3.33
13 [ .24] .48| .72| .96|1.20(1.44|1 68/1.92/2.16(2.41(2.65(2.89(3 13 337 | 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 3.63 | 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| 3.89 | 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 | «31f .63| .94/1.26/1.57 1.8912.2012.52(2.83(3.15|3.46|3 784 09] 441 | 4.72
18 [ .33| .67(1.00|1.33|1.67(2.00 2.3312.67(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 2.46/2.8213 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 5.18 | 5.56
21 | .39 .78(1.17|1.55[1.94[2 3312.7213.11(3.50(3.89|4.28|4 .67 5.06] 544 [ 533
22 |, 41| .81/1.22(1.63(2.04(2 44 2.85/3.26(3.67(4.07|4.48|4 895 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(3.85/4.334.82(5.30 5.78/6.26| 6.74 | 7.24
27 |. .50(1.00/1.50(2.00(2 .50 3.00(3.50(4.00/4 .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|6 74 7.26 | 7.78
29 | .5411.07|1.61/2.15/2.68 3.2213.76(4.30/4.83|5.37(5.01/6 .44 6.98 7.52 | 8.06
80 | .56(1.11(1.67(2.22(2.78(3.33 3.89/4.4415.00(5.55(6.11|6.67|7 22 7.78 | 8.33
¢
81 | .57(1.15|1.72(2.30/2.87 3.4414.02(4.59/5.17|5.74(6.32/6 .80 7.46| 8.04 | 8.61
82 | .59(1.18(1.78/2.37/|2.96 3.56/4.15(4.74/5.33|5.92(6.52(7 .11 7.70[ 8.30 | 8.89
83 | .61(1.22/1.83|2.44/3.05 3.67/4.28/4 .89|5.50(6.11(6.72|7 33 7.94 855 9.17
.84 | .63(1.26/1.89(2.52(3.15 3.7814.40(5.04/5.67(6.29(6.93|7.56 8.18| 8.81 | 9.44
36 | .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 5.83/6.00(6.67|7.33(8.00(8.67 9.33 | 10.00
87 | .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 7011.41/2.11(2.82(3.52(4.22(4.92(5 63 6.3317.03|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(7.2217.95/8.67(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 and

=5.3, cu. yds. =1.484-.0284-.089 =1.597 cu. yds. orpractically 160 cu. yds. per 100 ft.
If 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 muIti{nIy 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 24 the roadbed =w, add the triangles formed by taking the distance out to each
break in turn ( =w’s) by the dlﬂ‘erenee_ between the cuts (or fills) on each side of it ( =h’s)
always subtracting the outer from the inner,
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/£ ~~DISTANCES FROM CENTER OF ROADWAY FOR

T, CROSS-SECTIONING.

Roadway 16 feet wide. Side Slopes 1 on 114,
For Single Track Embankment.
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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 aboye 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 0 41.9 =43.9,
For siopes of 1 on 1 see inside of front cover.

_ Copyright, 1914, by Eugene Dietzgen Co.




